
M a y  6,2005 

SPP-SRS-0007 

The Manager 
Schenectady Nawl Reacton Office 
U. S. Department of Energy 
Schenectady, New York 12309 

The Manager 
Pittsburgh Naval Reactors Office 
U. S. Department of b r e w  
West Mifffin, Pennsylvania 15122-0109 

Purpose: Reactor Safety Planning for the Prometheus Project, For NR lnformatim 

Dear Sir: 

The purpose of letter is ta submit to Naval Reactors the initial plan for the Prometheus 
miect Reactor Safetv work. The Prometheus cmiect is currently developiog plans for cold . - .  

&&a experiments &d reactor prototype te&. ihese tests arid facilities may require 
safety analysis and siting support. In addition to the ground facilities, the Right reactor units 
will require unique analyses to evaluate the risk to the public from normal operations and 
credible accident conditions. This letter outlines major safety documents that will be 
submitted with estimated deliverable dates. Included in this planning is the reactor servicing 
documentation and shipping analysis that will be submitted to Naval Reacto~s. 

Background 

Reactor safety representatives fium Bettls, KAPL and Naval Reactas met at Bettis to discuss 
a reactM safety analysis task plan for the Prometheus Project. These organizations were 
su~ported by re~resentsthres from Fuel Handling. Refueling. Shipping, Reactor Design. 
G&nd  ding; and Environmental Affairs. ~ f t &  a day-l6 meeting and discussionon April 
5.2005, a tentative reactor sefety tasklng schedule was drafted. This tasking schedule was 
then presented to NR during theeveningof ~pril6,2005. This letter doar&ts the tasking 
schedule Ulat was presented and addresses Naval Reactors comments and concerns 
discussed during the April 6 meeting. 



The reactor safety plans contained in this letter are based upon the planning assumptions in 
the SRPE issued in early April 2005. These are initial plans which must be integreted with 
overaI Prometheus plans. h addition, the fondions and plans for facilities must still be 
established and these more detailed plans may effect the timing and scope of safety analysis 
work being described. 

Cold Physics Experiments 

Space Engineering - Physiw is currently evaluating the need to perronn odd physics 
experiments. Based on limited experience with reactor designs having neutron energy 
spectrums in the range of the proposed Prmtheus designs, it is expected that the 
recommenda~on will be to perform some cold physics experiments. A formal 
recommendaticn on the need for cold physics experiments will be made to Naval Reactclrs in 
October of 2005. Several sitw have been evaluated to perform the cold physics 
experiments; additional sites are also under consideration. Two sites, the Device Assembly 
Facility IDAF) at the Navada Test Site and the Zero Power Physics Reactor QPPR) at the 
ldahoNational Laboratory (INL) were d i issed during the planning meefing with Naval 
Reactors. If DAF facility is selected, NRPCT would review the cumt site Safety Analysis 
Report (SAR) and National Environmental Pdicy Act (NEPA) documentatton to ensure that 
the physics experiments would be covwed by the analyses contained in these documents. 
The ZPPR facilitv mav reauire an Environmental l m c t  Statement (EIS) and a Safety 
Analysis ~eport I&) in h e r  to be restarted for the work. curreniasiumptions ani that 
INL ~ersonnel would be contracted to aenerate these documents with review and aaprowl by 
the NRPCT and NR. Based on planniGg estiites this work would have to be mrnpieted by- 
November of 2007 in order to support the cold critical test. 

Ground Test Reactor Safety Wwk 

A Ground Test Reactor IGTR) fadlitv is currenthr under consideration. Current assumDtions 
are that thls f'dllty woulb be ;sed f& hot ope&onal testing of two test reactofq GTR:~ and 
GfR-2. In addition it is assumed that aU W i t  units wwld be shi~~ed to the GTR facilitv for 
zero power critical testing to check for manufacturing enws'before shipment to - 
Kennedy Space Center (KSC) for integration with the spacewaft. 

Table 1 presents the milestones for three areas. Ground Test Reactor Design Suowrt. 
Ground ~ e s t  Reactor SAR and Ground Test Reactor EIS. The GTR will require N ~ C  review. 
The historical step of 'muina an Uodated Grwnd Test Reactor SAR has been eliminated 
from the GTR UR process% &r to meet the identified GTR-1 criticality need date. This 
will require close coordination within the NRPCT and NR, but is considered to be acceptable. 

Flbht Reactor Safety Work 

Currently two flight units are planned - Prometheus-1 and Prometheus-2. Each mission that 
uses a Promethws reactor will require an Interagency Nudear Safety Review Pannel 



(INSRP) I NRC review. Table 2 presents the major milestones and delivery dates for the 
Reactor Safety portion of the Launch SAR and EIS. In addition, this table identifies when 
Naval Reactors will redeive a test and methods development plan. 

Reactor Senrlclng and Shipping 

Fiaure I was devefooed to follow the flow of the reactors From woduction to dis~osal in order 
toksure all operatiins are covered by a safety analysis. Theorigin ofthe core fabrication is 
assumed to be BWM. Currently BWXT maintains a Nudear Reaulatofv Commission (NRC) 
site license under 10CFR70 for h e  handling crf special nuclear &eriali. It is assum& that 
BWXT will perfom any nuclear safety analysis work necessary for their operations or any 
modiications to their NRC license, but still within lOCFR70 regulations. Consistent with 
Navy work, no significant overchecks of this effort by the NRPCT or NR is induded in the 
plan. 

Once the GTR and Prometheus cores are fabricated, they are loaded into a shipping 
d i n e r  at BWXT. A Safety Analysis Report for Packaging (SARP) will wver shipment of 
the core to the Ground Test Reactor facility. Because of possible differences in the four core 
designs (GTR-1, GTR-2. P-I , and P-2) separate SARPs may be required for each core. Two 
reactor module designs (GTR-I and a second for GTR-2, P-I, and P-2) were assumed for 
the shipping and reactor servicing elements of the SRPE. Once these cores arrive at the 
GTR facility, a Reactor ~ervicingkifety Report (RSSR) will evaluate nudear safety during 
feactOr servicing operations, which are contmned by a Nudear Reactor Servicing Manual - 
(NRSM). 

The operati on of the reactors at the GTR facility will be covered by a SAR Once the Ground 
Test Reactors have been utilized, they will be held at the GTR facility pending preparation for 
possible expended core examination and final disposal at some undetermined facility. The 
planning for this has not yet been induded in the planning assumptions. The flight units will 
be shipped to KSC. Both Prometheus-1 and Prometheus-2 wlll have a zero power critical 
test at the GTR test facility. These tests will only increase the source strength a small 
amount above the intrinsic source and should be accounted for in the SARPs rovering the 
shipment from BWXT to the GTR facility. This would allow for shipment under the same 
SARI to Kennedy Space Center. The reactor power unit then is integrated wtth the 
spaceship at the assembly building. Current planning shows no critical reactor operations at 
the KSC. KSC work with the reactor will be covered under a Reactor Servicing Safety Report 
(RSSR) and performed utilizing a Nuclear Reactor Servicing Manual (NRSM) in this building. 
Once the power unit I spaceship assembly is complete, it will be transporfed to the KSC 
mating facility for placement on the launch vehicle. The launch SAR bounds ail casualties 
from loading of the reactor on a buck at the assembly building to launch. 

Table 3 presents a list of the milestones for the reactor servicing and shipping analyses. 
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Division of Responsibiliies 

In addition to Tables 1 through 3, cognizant individuals, a detailed work breakdown and inter- 
mlationshi~s between the work tasks for the safe& evaluations are presented in Figures 1 
through 3.' Additional external support will be requested in specificamas. 

Very truly yours, 

Paul Dietersagen, Manager 
FSO Reactor Safety Engineering 

Joseph Sernancik, Advisory Engineer 
MER Plant Analysis Support 

Don lawson, Manager 
MER Reactor Safety 

PRE-DECISIONAL - For planning and discusrlon purpon*r only 



Table 1 
Reactor Safely Tasks for the Grwml Test Reactor Facility 

Milestone End Date Cognizance _ 
Ground Test Reactor Deslgn Support 

GTR Facility Pre-Conceptual Design 1012005 Lawson Niznik - 

GTRl Final Design 0212008 Lawson 
McCoy 

~ m u d T e s t  Reactor EIS 
EIS Notice of Intent 06/2006 Smith 
(Assumes Site Evaluation is OJM006 (CIWJ) - 
Dmft EIS 05/2007 Smith 
Final Prototm EIS 0112008 Smith 
EIS Record of M i i o n  03E008 Smith 

Dmft EIS 

EIS Record of M i i o n  
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Table 2 
Reactor Safety Tasks for the Flight Units 

Launch Safety Analysis Report 
Launch Readw Safety Plan 0 9 m 5  
Methods and Test Program Definition 12/2005 
Outline for Launch SAR 0312007 

Reactor Safety Technical Basis 02/2008 
Draft SAR to Naval Reactors 0812009 

Coanlzance 

Dietershagen, 
McCoy, 
Eshelman 
Dietershagen, 
McCoy. 
Eshelrnan 
Dietershagen, 
McCoy, 
Eshelman 

- 
Milestone 

. Flight Unl  Deslgn Support 
Preconcephral Design 

Conceptual Design 

Prometheus-I Final Design 

Test Evaluation Report 03i2010 
Updated SAR to Naval Reactors 101201 1 

End Dafe 

09/2005 

0212008 

07/M10 

Naval Readm Forwards SAR to NASA 121201 1 
FSAR to Naval Reactors 09/2012 

SAR to NRCllNSRP/NASA 11/2012 
SER Issued 05/21)14 
Prometheus-I Launch Approval 09/2014 

Dietershagen, - 
Lawson 
Dietershagen 
Dietershagen. 
Lawson 
Dietershagen 
Dietershagen, 
Lawson 
NR 
Dietershagen, 
Lawson 
NR 
NRCllNSRP 
Office of the 
Pressident 
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Tabla 3 

F r o t o t y p e  h t  ~pemtbml SIRP TBD 1 Wade 
I I 1 

Ground Test Reactor 2 (GTR-2) 
SARP to Naval Reactors 
RSSR 
SARP to NRC 
NRSM 
COC 
Ship GTR-2 to Ground Test Reactor Facility 

6 I 

Prometheus-I and Prometheus-2 Reactors 
SARP to Naval Reactors I 12P2011 I Wade 

061201 1 
06/2011 
0312012 
06/2012 
051201 3 
W2013 

Wade 
Fischer 
NR 
Fischer 
NR 
PNR 

L 
Assembly Buikllna at Kennedy Space Center 

RSSR 
(Covers all Reactor evolutions at the Assembly 

031201 I Fischer 
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Flgure 1 
Prometheus Safety Documentation Boundaries 

Ground Test Reactor Facility 
*RSSR 

*Covers GTR1, GTR2, PI, P2 h m  Arrival to 
Installation 
*From Reactor Shutdown to Loading on a 
Truck for Disposal (GTRl,GTR2) or Shipping 
(PlSL) 

*SAR 
Covers Reactor after Installation to Shutdown 
Covers Rx in holding condition (GTR1, 

Core Vendor (BWXT) 
*Fabrication Perform under NRC 
Site License 
*Load Power Unit into Shipping 
Container 

S A R P  

Launch 

t G T m  
F - 

Launch 
SAR D m  

I 
, (TBD) 
24 . S A W  

I 

KSC Mating Facility 
4Aiunch SAR 

.Covers operations 
in the mating Fadlity 

c Launch SAR --, 

I 

Kennedy Spsce Center AasmMy Building (PZ, 
p2) 
*RSSR 

*Covers from Arrival through 
Installation and Loading onto Truck 
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-iQN CHECK FORM FOR DOCUMEM NO. S P P S R 5 4 0 0 1 H ~ ) P A g l 8 1 8  Ds6B: 

I. DESIGN CHECK 
Tuaa d Chm& 



B Haynes, 082 
TH Beckett, 088 
S. Bell, 081 
Dl Curtis, OBS 
DE Dei, OBA 
AJ Demella, 08H 
JE Eimes, 08F 
RA Glas, 08H 
MW Henneberger, 08K 
JM Kling, 08Y 
JM Mckenzie, 08U 
TJ Mueller, 08R 
JP Mosquera, 0BC 
JW Moy, 08M 
MD Natala, 081 
WJ Pollock, 08T 
TN Rodeheawr, 081 
SJ Rodgers, 08E 
CH Oosterman, O8C 
SJ Trautman, OW 
RA Woodberry, 08G 

CF Dempsey. 11 1 
KC Loomis, 132 
DF McCoy, 11 1 
H. Sdnnrarkman, 132 
SA Simonson, 081 
MJ WoUman, 11 1 
HP Djetershegen, 025 
PM Delrnolino, 025 
D Kokkinos, 025 
S Willis, 132 

ADSARS 
File b k .  025 

DJ Patts 
OM Millis 
D. Clapper 
W. Leahy 
S. Cramer 

w 
;W Clark, SUO1C 
:D Eshelrnan. SW36E 
3. Hagerty, SE/38D 
?C Jewart. SUOIC 
3R Riley, MTM5P 
W. Zika, SElOlC 
3E F ischer. REOICOB3 
;)R Wade, REOlC003 
MA Hunter, MEW37T 
4D Smith, CT122D 
BA Hallet, REOlC063 
JR Polino, REOICOB3 
PA Scheinert M E M  
JM Semancik. MEW37T 
DL lawson, MERt37T 
JW Wok, MEW32X 
WS Niznik, SU31S 

m i - P  
SD Gazarik 
RF Hanson 
RJ Sandford 

J. Andes 
RJ Argenta 
JF Koury 
0. White 


