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RECOMMENDED AGENCY PLAN FOR NUCLEAR SAFETY EVALUATIONS OF
FUTURE SPACE PROGRAMS

This paper covers a minor policy issue.

How does the Commission plan to actively participate in the
independent nuclear safety review of future space programs
utilizing nuclear systems?

Origin of Review. By memorandum dated February 17, 1978, the
Executive Director for Operations requested the development of
an NRC plan for the safety review of nuclear systems for future
space programs. This was in response to a letter from Benjamin
Huberman, Office of Science and Technology Policy, to James
Howard, U.S. General Accounting Office, dated January 5, 1978,
which agreed with the GAO recommendation that NRC should partici-
pate in all relevant nuclear safety evaluation processes for
space launches. The GAO recommendation was made in a letter to
Frank Press, Director, Office of Science and Technology Policy
from Richard Gutmann, Director, GAO, dated December 7, 1977.

Background

In the 1960's and early 1970's, the former Atomic Energy Com-
mission's Director of Regulation participated in nuclear safety
evaluations of space nuclear power systems. Reviews were per-
formed on an ad hoc basis with specific direction by the Com-
mission on specific requests from the Division of Reactor
Development and Technology and the Division of Space Nuclear
Systeihs.

In 1972, the Commission considered the need for Regulatory
participation in space nuclear systems safety reviews. In the
memo dated May 23, 1972, David Gabriel, Director, Division of
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Alternatives:

Space Nuclear Systems (see Enclosure A), recommended that
Regulatory should not participate in the safety review process
since the Interagency Nuclear Safety Review Panel provided this
function.

In a subsequent Commission Paper, SECY-R-522, dated August 25,
1972 (see Enclosure B), the Director of Regulation recommended
that Regulatory should continue to participate in the review of
space nuclear power systems. The review was to be limited to
identification and analysis of radiological and nuclear risks
and to exclude participation in the benefit-risk decision-making
process. The Commission approved Regulatory's recommendation on
August 30, 1972, but excluded the review of defense applications.

Regdlatory participation ended in early 1975 when the AEC was
separated into ERDA and NRC.

Future Space Nuclear Systems

Informal contact with DOE indicates that the next space nuclear
system is on the Galileo mission which will be launched in
January 1982. This will be a space shuttle launch of the satel-
lite with Multi-Hundred Watt RTGs* onboard. The Safety Analysis
Report schedule is: Preliminary - March 1979, Updated -March
1980, and Final - March 1981. The Safety Evaluation Report
follows shortly after the Final Safety Analysis Report. In
1983, a NASA and a DOD mission is planned. The NASA Solar Polar
satellite will have an RTG with a modular general purpose heat
source onboard. The DOD experimental satellite will have a
dynamic conversion system with a Multi-Hundred Watt
plutonium-238 heat source.

The alternatives considered for dealing with any forthcoming
reviews are enumerated below with their pros and cons.

I. Review Position: The question of whether NRC should review,
and if so, whether jointly or independently.

Alternative A. NRC review not required since Interagency Nuclear
Safety Review Panel provides this function.

Pro: The Interagency Nuclear Safety Review Panel already
provides a comprehensive nuclear safety evaluation of space
nuclear systems.

Con: 1.  An independent "third party" review is not performed.

E3
Radioisotope Thermoelectric Generators
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2. Some members of the Interagency Nuclear Safety Review
Panel have direct interests in or responsibilities in
either the development or the use of space nuclear
systems which may influence their evaluation.

3. Does not comply with GAO recommendation for an
independent evaluation.

Alternative B. Conduct review as a member of the Interagency
Nuclear Safety Review Panel.

Pro: Closest and most efficient working relationship with the
other agencies involved.

Con: 1. NRC would lose independent "third party" review status.

2. NRC would be involved in benefit-risk decision for
flight approval.

3. Does not comply with GAO recommendation for an
independent evaluation.

Alternative C. Conduct an independent review as an observer
to the Interagency Nuclear Safety Review Panel process.

Pro: 1. NRC can remain an independent reviewer.

2. Staff comments and advice would be submitted in a
timely fashion to the Interagency Panel during the
course of the review.

3. Complies with the GAO recommendation for an
independent evaluation.

Con: NRC review position would be taken subsequent to Inter-
agency Nuclear Safety Review Panel positions causing some
delay in the review process.

II. Review Scope: The question of how broad or detailed the NRC
review should be.

Alternative A. Conduct a Ticense type review of a broad and

comprehensive nature which would parallel the nuclear safety
evaluation performed by the Interagency Nuclear Safety Review
Panel (see Enclosure C).
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Pro: 1.  Would provide greatest NRC and Office of Science and
Technology Policy confidence in an independent "third
party" review.

2. Review would be comprehensive.

Con: 1. Would require significant buildup of staff with
special talents and possible contract support.

2. Would be costly and inefficient for conducting
occasional reviews.

Alternative B. Conduct a moderate review covering a selected
scope of principal safety related issues.

Pro: 1. Major resource buildup not required.

2. Efficient utilization of Staff for conducting occa-
sional reviews.

3. Would provide reasonable assurance of independent "third
party" advice.

Con: Review selective and not comprehensive.

III. Review Group: The question of who in NRC would conduct the
review.

Alternative A: NMSS, Division of Fuel Cycle and Material Safety
would conduct review.

Pro: 1. Licensing organization set up to administer case
reviews.

2. Organization already exists with principal disciplines
required for the review.

3. Current space nuclear systems are all isotope units
using plutonium-238; special nuclear material licensed
by NMSS.

Con: Organization has fewer personnel with aerospace nuclear
safety experience than other NRC organizations.

Alternative B: NRR would conduct review.

Pro: 1. Licensing organization set up to administer case
reviews.
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2, Organization already exists with principal disciplines
required for the review.

Con: Does not review materials licensing cases.

Alternative C: Other NRC organization would conduct review.

Pro: Some organizations already exist with principal disciplines
required for the review.

Con: Organizations other than licensing groups are not set up
to administer case reviews.

Review Position

Alternative IA is not appropriate since it is not responsive to
the GAO and Office of Science and Technology Policy position of
having NRC participate in the nuclear safety evaluation process
for space launches.

Alternative IB would make it difficult for NRC to be an indepen-
dent reviewer as a member of the Interagency Nuclear Safety
Review Panel, since this panel prepares the Safety Evaluation
Report and makes the risk-benefit judgment on whether the nuclear
device should be launched.

Alternative IC would involve an NRC observer on the Interagency
Nuclear Safety Review Panel who would be appointed by the
assigned review group.

The NRC observer's function would be to attend the Interagency
Panel meetings to gather information and to provide NRC questions,
comments and advice during the course of the review. In this
capacity NRC would be able to conduct an independent review.

At the completion of the review, which includes a review of the
Interagency Panel Safety Evaluation Report, the NRC staff would
submit a report to the Office of Science and Technology Policy

as recommended by the GAO. This report would summarize the NRC
review of the individual case and the comments and advice pre-
sented to the Interagency Nuclear Safety Review Panel.

Review Scope

Alternative IIA would establish a comprehensive review which
would parallel and duplicate the Interagency Nuclear Safety
Review Panel review scope. This would require a significant
increase in staff with specific aerospace expertise for conduct-
ing occasional reviews.
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Alternative 1IB would establish a moderate review, the scope of
which would be limited to areas where NRC has the expertise
(structural, thermal, radiological consequences, materials
selection, risk analyses, etc.). The review would exclude

~participation in the benefit-risk decision-making process. For

a mission which uses a nuclear system that had been previously
approved for flight, the scope of the review may be limited to a
critique of the Safety Evaluation Report. The scope of each
mission review could be set by the assigned review group.

Review Group

A licensing office is the logical choice for being the respon-
sible organization since it is already set up to do this type

of review. In addition, since current space nuclear systems are
all isotope units using plutonium-238, a special nuclear mate-
rials handling and safety problem, NMSS, Division of Fuel Cycle
and Material Safety, is the proper office for the review. This
division has staff expertise now in the principal disciplines of
interest, viz., structural, thermal, radiological, etc. An Inter-
national Programs observer should be included in the review group
to assure that any international relations implications are
properly addressed, including possible need for notification of
safety problems under existing exchange agreements.

Review Advice

Since the nature of the review may vary from case to case, the
review group would have the option to call on other NRC sources
for advice. The review group may obtain advice from knowledge-
able staff members with aerospace nuclear safety experience. A
recent canvass of the staff indicated over eighty personnel with
this experience (see Enclosure D). This advice may be obtained
on an informal basis by consulting with experienced individuals
or on a more formal basis by setting up an ad hoc review panel.
The ad hoc panel could advise the review group on the scope of
the review and could critique and advise the review group on its
evaluation.

The review group could seek advice from other sources such as
the ACRS. Technical support contractors with special expertise
could also be engaged.

Resources

The resources needed for conducting a review of this type are
greatly dependent on the system and flight chosen. If one
assumes the use of the current Multi-Hundred Watt RTG in any
missions of the near future, we estimate that a relatively
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Recommendation:

Coordination:

comprehensive NRC staff review assisted by a panel of NRC per-
sonnel with aerospace nuclear safety experience can be per-
formed at a cost of about 20 man-month's effort. This includes
about 17 man-month's effort by the NMSS review group and about
1/2 man-month by each of a panel of six advisors. (See Enclo-
sure E for justification of resources.) The span of the review
would probably run between 2 and 3 years. There are no resources
in current budgets for work of this sort.

The Commission direct the Executive Director for Operations to
organize the staff to perform reviews of future space nuclear
programs as follows:

I Review Position: Alternative C

Conduct an independent review as an observer to the Interagency
Nuclear Safety Review Panel process.

IT Review Scope: Alternative B

Conduct a moderate review covering a selected scope of principal
safety related issues.

III Review Group: Alternative A

NMSS, Division of Fuel Cycle and Material Safety would conduct
review.

This paper has been concurred in by the Offices of Nuclear
Material Safety and Safeguards, Nuclear Reactor Regulation,
Nuclear Regulatory Research, Inspection and Enforcement, and
Internatignal Programs. The Office of the Executive Legal
Director has no legal objection.

A 3 Pence

Robert B. Minogue, Director
Office of Standards Development

Enclosures: See page 8
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Enclosures:
A. Memorandum dated 5/23/72 from
David S. Gabriel, Director,
Division of Space Nuclear Systems
B. Commission Paper SECY-R-522 dated
8/25/72, Regulatory Role in Safety
Reviews of Space Nuclear Systems
Interagency Review
Staff Personnel With Aerospace
Nuclear Safety Experience
E. Estimated Review Effort

oo
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“3ULATORY PARTICIPATION IN SPACE KUCLEAR SYST=iS SAFETY REVI
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Note by the

Secratary

1. The General llanager has requested the attached memorandum
of Mxy 23, 1372 from the Director of Space Nuclear Systems be
cirsnlsted as a Consent Calendar Item and ha: provided the following

dizest:

Commiszion decision 1is raqpe ted as to the need
for-“»gu_at on to participate in pre-flight safzty

reviews of
stafl actions.

space nuclear systems and assoclated AEC

2. ;xe Commissioners! zppravzls or ccmments are requested by
s2o e of business, Monday, June 5, 1G72. :
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Dicasvantages

1. Regulztion lacks the spoci
necessery for & ¢ t
nuclear systeus anc vpers

2. ?Parcicipation could place Regul.:ion ir the position of
appearing to saanction exposure lavels above licensing
sctandards in czses where low probabilicy accident events:
are deemed permissible by the mational securiry benefits
of the mission.

3. ‘Non-plrticipa;ion by Regulation in weapons activities
maxes it anomalous for Rezulation to participate in SNS
defense velated progracs.

4. The Interagency Review Panel already provides for studies
and comments covered by Regulation. The Regulatory review
should not be required.

The Division of Space Nuclear Systems believes it would be ta the
verall advantage of the interzzzncy safety review procass if
Regulacisn did not participate in subject review activities. The
pre~fliznt safety zeview process. as presently constituted has
geacrally worked out quite satisfactorily in the past. It is
prcpoced to continue this procedure essenzially as is, exceﬁb for
the eliminacion of Reguiation's participation. Thereiore, the
overall ASC pazticipation in the interagency reviews will contimue
to include the following AEC Divisions: Space Nuclesr Systems,
Biology and Medicice, Operational Safety and any other division
and AEC fiell office wich zppropriate special expertise which
zay be called upon by the apoointed AEC pamel coordinator.®

AN

David S. Gabriel
Direccor

Contacﬁ: D.S. Gebriel
=t. 3027

cicn hzve concurTed
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WASHINGTON. 0.C. 20948 L "
L’A \ A‘. .,Z., ‘
September 19, 1872 /-, ',/}3 GC;},
| % 23 %
John R. Chaisson, Asst Dir of Regulation O ’@,
David S. Gabriel, Director, Space Nuclear Systems A‘ 4:-&?_

REGULATORY ROLE IN SAFETY REVIEWS OF SPACE NUCLEAR SYSTEMS
(SECY-R-52Z)

SECY:JDB )
At Regulatary Pelicy Session 48, August 30, 1972, the Commissiam: -

Approved Regulatary's role im the review of non-~

icensed space nuclear power systems excluding
defense applications, (i) limiting the review to
identificatior and analysis af rad.:.ologlca.l and nuclea.r.
risks, and (ii) excluding participation in the benefit-
tisk decision-making process;.

. Discussed Regulatary's previous participation in
renevun' g space nuclear systems, noting that continued
participation ix future launches would require _
approximetely one man-year af effort per launch over
the next three years; and -

c. Requested am evaluation of Regulatory's role when
adequate experience has been obtained.

It is our understanding you are tzking the appropriate action
for the Director of Regulation and the Generzl Manager.

Paul C. Bender

- Secretary of the Cammissior

s | ’ ' Asst GC far LR

Chairman. Schlesinger Director, B§A Dir, Reg Stds
CoRRLESLANEE Xamey Asst GM for Admin  Dilv Reg Opers
Commissioner ID.a.rgon Asst GM for EGDP e o fornFEMg
CoREcSatSRer Dauk: © Dir, Internat'l PTog pir  Gov'e Lisisa:
Commissianer Ray . Asst GM for E&S ir, :

Dir, Operational Safe %rr’ Tech Advisor

Asst GM f£or Nat'l Security

Generzl Manager
Deputy Gem Mgr
Exec Asst to Genm Mgr

; Directer of Regulation
‘genera%l(:mmsd. Dep Dir af Regulation
ontroller Dir, Admiw - REG Enclosure "A"

Director, Information Services .
rirector, [nspection Spec Asst tc Dir of Reg

N Cah
QFEICIAL USE QMDY “7. "

- P

e T Y S e




‘WFFICIAL USE Crit? T

ENCLOSURE "8" .~ -

T - b

August 25, 1972 SECY-R 522

t

POLICY SESSIONMN ITEM

REGULATORY ROLE [N SAFETY REVIEWS OF SPACE NUCLEAR SYSTEMS
Note by the Secretary

The Director of Regulation has requasiad his attached report be :
circulated for discussion at the Policy Session on Wednesday, August 30, 1972
and has provided the following digest:

At Commissiem Policy Session 46 om June 1, 1972, 1t was
decided that Regulatory should continue to participate in the
review of space nuclear power systems. At that time, {t was
requested that Regulatory define its role in such reviews and
datermine whether defense spaca nuclear pawer Systems should
be included in the review. [t 13 requestad that the
Commission approve the proposed Regulatary role in reviews of
space nuclear power systams. This role will be Timitad to those
areas where the Regulatary staff has expert technical competance;
namely, defining and evaluating radiological and nuclear risks.
The Regulatary staff would not participate in the risk benefit
decisions concerning launches. [t is also proposed that
Regulatory review defense as well as nondefense systems.

W. B. McCool

Secretary of the Commission

. NO. OF NO. OF
OISTRIBUTION COPIES DISTRIBUTION COPIES
Secnﬁry}( T, 6 -Space Nuclear Systems 3
Chaimnlfs?mes'lngcr 3  Asst. GM for E&S 1
Commissioner Ramey 2 Operational Safety : 1
Comnissionar Larsan 2  Asst. GM for National Security 1
Commi ssioner Ooub 2 DOirector of Regulation 1
Commissioner Ray 2 Deputy Oir. of Regulation 4
General Manager: 1 -Asgt. Qir. of Regulation 1
Deputy Gen. Mgr. 1 Divectar, Qffice of Admin. 3
Exec. Asst. to Gen. Mgr. 2 Special Asst. to Dir. of Reg. 1
General Counsel 4 Asst. Gen. Counsel for L&R 1
Controller 1 Director of Reg. Standards 3
Information Services 2 0Oirector of Reg. Operations 1
Inspection 1 Director of Licensing 1
2ff. o& P}ann;ggi& Analysis % D:putyoglr. ;og fuels & l;iaterials 3
sst. or n. oir., . of Gov't. Liaison 1
Asst. GM for S&D Programs 1 0fr., Off. of Tech. Advisor 1
International Programs 1
«1 =
s . :
S = & 8 - G § i ngo . 5 ey i
. # 7 OFFICIAL USE ONLY ~ frefomrerss -7




e

o
o
i=
fore
o
e
1>
I
=
n
(1]
o
=<
I
=<

ATOMIC ENERGY COMMISSION

REGULATORY ROLE IN SAFETY REVIEWS
OF SPACE NUCLEAR SYSTEMS

Report to the Commission by che Director of Regulatiom

THE PROBLEM

1. To define Regulacory's role and manpower requirements in reviews of non-licensed

space nuclear power syscems.

BACKCROUND AND DISCUSSION

2. At the Commission's Executive Session on "Usa of Isotopic Nuclear Systeas on the
NASA P.ionur Spacecraft," in January, 1972,%an inquiry was made by the Chairman as to the
need for Regulation's psrticipstion in the preflight safecy reviews of space anuclear power
syetems and in associated scaff actions. Regulatory participacion in preflighc ufc:r.
reviews of space nuclear powver syscams was discussed at the Commission's Policy Session 4&
on June 1, 1972%ac yhich time it was dacided that Ragulatory should comcioue to participate
in such reviews. A staff paper which defines Regulatory's role in the review of space

auclear power systems was requasted.

3. Regulacory has been involved in safety reviews of space nuclear pouver systems
over the past dscade through the Divisions of Licensing and Regulation, Reactor Licensiug,
and Materials Licensing. Raviews were performed on an ad hoc basis in accordance with
-specific direction by the Commission or specific requescs from che Division of Rsactor
Development and Technology and the Division of Space Nuclear Systems (SNS). In conducting
“these reviews, Regulatory generally has acted as a consultant by reviawing early draft
‘proposals, participating in review board meetings and preparing a final Regulatory reporc
Tor the proposal, prior to review .by che National Aeronaucics and Space Council. The

‘SecTetariat Jotes:; o SECY-2503, 'Regulator; Jarticipeticn i3 Space Suclsar Systoms
7" gefety Reviews". :

/

¢ J SPCY.2236, "Pollicy Sessiocn 23 on Jamuary 12, 1972."
- s B
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actachment is a lisc of systems which a file searca indicates nave been reviewad by
Regulatory, although the exteant of Regulatory parzicipation in these reviews has varied
cousiderably over che years.

4. Regulacory's priicipal technical compacence is in the area of radiatiom and
nuclear safecy. Therefore, Regulatory proposes to limit i{ts review of space nuclear
pover svstems Co the evaluatiomw of chose parts or subsystems which preseac or dtrd-.ur
con:rﬁu:c to radiscion or nuclear hazards and to the cousequences of postulated accidegts.
thae could result inm euch hazards. Ia particular, Regulacory proposes to examite iltums
such a8 the chemical and physical form of the radicactive msterial, the fabrication lncl
cesting of the fuel capsule and generator, the protection sfforded the generater ard fuel
capsule by che launch vehicle, and contingency provisions which could affect the final
disposition of the launch vehicle and consequently, the radicactive macerigl ia the fuael
capsule. The Regulatory review would not include evaluation of accident probabilicies.
(e:g.» launch fatlure probabilities) or risk acceptance determinasticas. The purpose of
Regulacory review would be to decermines the adequacy and validicy of the safety analysis
reports presentad and to identify radiation or nuclear safecy issues- that ares oot taken
i{nto account in the reports. Regulatory would submit its review and comments oa radiacion
and cuclear safaty to the AEC Coordinator on the Incaragency Nuclear Safecy Review Panel.
1£ Regulatory requires additional information or outside expert assiscance Lo complete its
reviev, the request for such information or assistance would be made through che AEC

Coordinacor on the Pml..

5. If che purpolo. of Regulacory's participation iz the review of space nuclear
pover systems is to provide an. independest ''third parcy” evaluacion and to assist.in
establishing che nature of tha risk so that informed judgmeats can be made, the value
of such a review is applicable equally to defense and nondefense programs. Accordiugly,

defense progrsms. should.de included in the scope of Regularory's percizipstion. Ino
.
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undartaking a review of defense programs, however, the evaluation of naciomal security
benefics that might accrue from milicary space nuclear power systams is cleerly beyond
the scope of Regulatory's compatence. Regulatory proposes to ideantify and anuy;. risks
with zespect to radistion and nuclear safecy for boch defense and nondefense programs,
but would not psrticipate in the benefit-rigk judgments which encer inco determining
whecher aay specific aiseion should be uadartaken. l

6. During FY 1971 and 1972, Regulatory participated in the reviews of the Traauit
and P{oneer space auclear power syscems. Accordiag to SNS, there are 3 launches plantied
ovar che next few years which involve new systems thst have yet to be evaluated: LES 8/9
(launch in 1974); Viking (launch in 1975); and MJS (launch in 1976 or 1977). Each of
these systems has 3 phases in the review process, i.s., Preliminary Safety Analysis
Report, Updaced Praliminary Safecy Azalysis Report, and Final Safecy Analysis Raport.
Past reviews of space nuclesr power systems by Regulatory have shown that manpower requira~
ments are highly varizble. As many as 3 p:b!lsgianlls wich appropriace clericzl and
supervisory effort may be required ac peak pericds of cthe reviews. Based on our past
experience and the unu:cry_ role in the review process ag it i{s defined in chis psper,
it is estimacad chac each phase of the review process for each device will require about
4 man-months. Since there are 3 launches planned within the next 3 years and esch system
has ] phases in the review process, it appears that as annual effort of approximately ),
man~-year will be needed over the next 3 years for Regulatory pu:icip‘auon in the safety

reviews.

Manpewer requirements to evaluata a rsactor space nuclear power system would be
considerably gresater, but we are noc aware-of any resctors that are plamted for -space
programs in the near future. Maopower requirements needed to evaluate resactor syscems

will be established in the fucurs if the need arisas.
STAFF JUDGMENTS

7. The 0ffica of the Gemeral Counsal and the Divisions of Spaca Nuclaar Systems

and Oparationul Safery conmcur tn the —ecommemdations of chis paper.
-6 -
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8. The Division of Military Applicacion was consulted on the Regulacory rale as
proposed in this paper, and while it does not object to this rola, DMA does noc balieve
ic is sppropriate to participate in the Staff Judgments since space nuclear power systums

are cutside cheir Ax‘n of responsibility.
REC TIONS

9. The Direccor of Ragulation recommends that the Atomic Energy Commissioca:

a. Approve hmhbry role in the reviev of non—ltcm.:..azn- ouclear power
S— Lo @ Wl otns LSK satn
systems (1) to iaclude. bo:h-ddmc_—w« w-tme/pppuumﬁs. (11) to limit the
rveviews to identification and analysis of radiological and nuclear risks, and

(14i) to exclude participacion im the benefit-visk decision-makiag process.

b. Nete that this activity will {nvolve an annual effort by the ragulacory

scaff of spproximacaly one man-year over the anext chree years.

ENCLOSURE
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APPENDIX
SPACE NUCLEAR POWER STSTEMS

REVIEWED BY REGULATORY

Radioisotope Thermoelect:ic Generacors

SNAP-3A
SNAP~9A
SHAP-L1
SNAP-19
! SNAP-27
TRANSIT
PIONEER (Modified SNAP~19)

Reaccors

SNAP=-Z
SNAP=-8
SNAP-104A
Rover
KIWT=-A x
KIWI-BlA
KIWI=-B24
KIWI-TNT
Nerva
NRX-A
PLUTO
Toty LI-A
Tory LI-C

b = Appendix
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INTERAGENCY REVIEW

The present interagency review is a comprehensive broad scope evalua-
tion of the space nuclear system. The review is performed by the Inter-
agency Nuclear Safety Review Panel (INSRP) composed of representatives
from the Department of Energy (DOE), Department of Defense (DOD) and
National Aeronautics and Space Administration (NASA).

The documents reviewed for each space nuclear system mission include
the Safety Design Specification, Preliminary Safety Analysis Report,
Updated Safety Analysis Report, Final Safety Analysis Report and the
Safety Evaluation Report. The Safety Design Specification, the Pre-
liminary Safety Analysis Report, the Updated Safety Analysis Report, and
the Final Safety Analysis Report are prepared by a DOE contractor. The
Safety Evaluation Report is prepared by INSRP. The Safety Design Specifi-
cation provides the basis for designing and evaluating the performance of
the radioisotope heat sources and for verifying that such heat source
designs fulfill the safety requirements.

The Preliminary Safety Analysis Report is issued within 90 days after
a design concept is selected. It contains a description of the design, an
analytical failure mode analysis and an analytical nuclear safety analysis.
This report is a three volume document with the following titles: Volume 1,
Reference Design Document; Volume 2, Accident Model Document; Volume 3,

Nuclear Safety Analysis Document.
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The Updated Safety Analysis Report is issued within 60 days after the
design freeze and is similar in format to the Preliminary Safety Analysis
Report.

The Final Safety Analysis Report is issued approximately one year
before the scheduled launch and is similar in format to the Updated Safety
Analysis Report. This report provides final system, mission, and safety
assessment data factoring in the results of the verification and qualifi-
cation test programs.

The Safety Evaluation Report, prepared by the INSRP, represents a
summary of the review and evaluation of the space nuclear system relative
to the anticipated effect of the proposed mission on the public health and
safety. The Interagency Nuclear Safety Review Panel then makes the
risk-benefit judgment of whether the nuclear device should be launched and
so advises the user agency. The user agency requests launch approval from
the President's Office of Science and Technology Policy.

The broad scope review of this documentation will include a nuclear
safety evaluation of the space nuclear system for normal operations and
potential accident conditions for the entire mission. The accident
environments that the space nuclear system may be subjected will include:

shock waves and high velocity fragments from explosion of the
launch vehicle on the pad or during early ascent
liquid propellant fireball and afterfire

solid propellant fire
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aerodynamic heating and structural loading during reentry

high velocity earth impact

post impact exposure to weather and burial or long term immersion
in seawater.

The response of the plutonium heat source when exposed to the acci-
dent environments is evaluated to determine whether the heat source con-
tainment will survive or fail. A failed heat source will result in the
release of plutonium particles to the environment. The source term, which
is not only the quantity of plutonium released but also the particle size
and chemical form, is determined. The dispersion of the released plutonium
and the radiological consequences to the public and the environment is
evaluated. Numbers of people affected as well as the probability of being

exposed are determined to indicate the risk involved.
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Organization

RES

NRR

Isotopes

Gary Bennett
Warren Lyon

Aleck Serkiz

Herbert Berkow
Delbert Bunch
Kazimieras Campe
Thomas Cox
Donald Davis
Charles Ferrell
Robert Geckler
James Glynn
Walter Haass
William Regan
Raymond Scholl
John Spraul

Experience

Reactors

William Farmer
Carl Johnson
James Richardson

Clyde Jupiter

Ralph Birkel
Leon Engle
Richard Froelich
John Gilray
Emanuel Licitra
Oliver Lynch
Sydney Miner
Patrick 0'Reilly
Harry Rood
Richard Vollmer
James Watt

Rene Audette

STAFF PERSONNEL WITH AEROSPACE NUCLEAR SAFETY EXPERIENCE

Non Nuclear

Aerospace

Leo Beltracchi

Charles Billups

James Martin
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Non Nuclear

Organization Isotopes Reactors Aerospace
NRR Millard Wohl
Harry Krug
SD Fredric Anderson Morton Fleishman

Robert Baker
Robert Bernero
Abraham Eiss
Louis Frank
James Mackin
Michael Parsont

George Rivenbark

Frank Witt

IE Jordan Davis Reg I Donald Burke Reg II Leslie Gage Reg I
Peter Knapp Reg I William Fisher Reg II1  Andrew Cunningham

Reg II

Robert McClintock Reg I Donald Miller Reg fII John Rausch Reg II
Stewart Ebneter Reg I Thomas Tambling Reg III Joel Kohler Reg IiI
John Potter Reg II Ronald Cook Reg III Ross Brown Reg IV
William Grant Reg III Duane Danielson Reg III Ramon Hall Reg IV
Robert Everett Reg IV Thomas Vandel Reg III Peter Verrios Reg IV

James Konklin Reg III Dolphus Whitesell
Reg IV
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Organization

IE

IP

NMSS

Isotopes

Joseph LaFleur

James Powers

Sheldon Meyers

Non Nuclear

Reactors Aerospace

Maynard Dickerson Reg IV
Clifton Hale Reg IV
Robert Stewart Reg IV
Jessee Agee Reg IV
Donald Andersoﬁ Reg IV
Richard Brickley Reg IV

William Lake
Jerry Jackson

James Mayor
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ESTIMATED REVIEW EFFORT

Plan Review
Conduct Preliminary Review

Structural (blast, fragments
and impact)

Thermal (pad/fireball, re-
entry and post impact)

Materials
Consequences
Risk Assessment

Preliminary Documentation
and Comment

Conduct Final Review
(1/2 of preliminary review)

Final Documentation
and Comment

Total

12

1

NMSS

mandays

man months

.5 man months

man month
man months

man month

man month

man months

man month

17
-

man months

Panel of 6

4 days = 24 mandays

3 days = 18 man days

3 days 18 man days

3 man months
/

20-;;; months
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