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October 31 Estimates From Mr. Oppenheimer to Gen. Groves Regarding
Implosion Method

The following is a transcription from notes given by Mr. Oppenheimer
to Gen. Groves on Ootober 31, 1943, in support of the H.E. implosion
method and justifying its intensive prosecutions
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| yTherefore,
(1) Less material
(2) Modulated source not needed
(3) Purity of material is not required to be so
high. e
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MEMORANDUM FOR DISTRIBUTION 28 Oct 94

FROM: SA-ALC/NWIW
1651 First St SE
Kirtland AFB NM 87117-5617

SUBJECT: HPRF Phase 2 Study General Meeting 94-3 (#10) Minutes

Attached is a copy of the Minutes from the High Power Radio Frequency
Phase 2 Study General Meeting 94-3 (#10) held 22 Sep 94 at the Kaman
Sciences Corporation, Colorado Springs CO. If you have any questions or
comments please call me at (505) 846-6767 or my direct number of
846-4001, ext 208. DSN is 246-6767 or 246-4001, ext 208.

i

HPRF Study Director
Weapons Management Branch

Attachment:
HPRF Phase 2 Study General Meeting 94-3 (#10)
Minutes, Including Distribution List
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NOTICE TO ACCOMPANY THE DISSEMINATION OF

EXPORT CONTROLLED TECHNICAL DATA
\ (This notice is UNCLASSIFIED.)

1. Export of information contained herein, which includes, in some circumstances,

release to foreign nationals within the United States, without first obtaining approval or
license from the Department of State for items controlled by the International Traffic.in

Amms Regulations (ITAR), or the Department of Commerce for items controlled by the

Export Administration Regulations (EAR), may constitute a violation of law.

2. Under 22 U.S.C. 2778 the penalty for unlawful export of items or information
controlled under the ITAR is up to two years imprisonment, or a fine of $100,000, or

both. Under 50 U.S.C., Appendix 2410, the penalty for unlawful export of items or

information controlled under the EAR is a fine of up to $1,000,000, or five times the

value of the exports, whichever is greater; or for an individual, imprisonment cf up to ten

years, or a fine of up to $250,000, or both.

3. In accordance with your certification that establishes you as a "qualified United States
contractor,” unauthorized dissemination of this information is prohibited and may result
in disqualification as a qualified United States contractor, and may be considered in
determining your eligibility for future contracts with the Department of Defense.

4. The United States Government assumes no liability for direct patent mfnngement, or
contributory patent infringement or misuse of technical data. -

5. The United States Govemment does not warrant the adequacy, accuracy. currency,
or completeness of the technical data.

6. The United States Government assumes no liability for loss, damage, or injury
resulting from manufacture or use for any purpose of any product, article, system, or
material involving reliance upon any or all technical data fumished in response to the
request for technical data..

7. If the technical data fumished by the Government will be used for commercial
manufacturing or other profit potential, a license for such use may be necessary. Any
payments made in support of the request for data do not inciude or involve any license
rights.

8. A copy of this notice shall be provided with any partial or complete reproduction of
these data that are provided to qualified United States contractors.
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MINUTES
HIGH POWER RADIO FREQUENCY
PHASE 2 STUDY GENERAL MEETING 94-3 (#10)
22 SEPTEMBER 1894

. (U) INTRODUCTION. The High Power Radio Frequency (HPRF) Phase 2 Study
General Meeting 94-3 (#10) was hosted by the Kaman Sciences Corporation (KSC),
Colorado Springs, Colorado on 22 September 1994. Mr Keith Baird, HPRF Study
Director, Directorate of Nuclear Weapons. Nuclear Weapons Integration Division (NWI),

chaired the meeting.

A. (U) Administration, Mr Baird welcomed the attendees and Mr Cliff DeJong, KSC,
provided administrative information. A special thanks to Mr DeJong and KSC for hosting
the meeting. The meeting agenda and list of attendees are attached as
Appendices A and B, respectively.

B. (U) Executive Working Group Membership. All members and observers or their
-tepresentatives, except for the Det 10 Space and Missile Center, Ogden Air Logistics

Center, SAF/AQQS (N), and Headquarters Department of Energy were present. Mr Karl
Rueb, Department of Energy/Albuquerque Operations Office (DOE/AL) is retiring and
Cheryl Stivers represented DOEIAL. Current members and observers, and their
organizaiions are identified in Appendix C.

C. (U) Schedule/Milestones. The Working Group Chairmen were reminded of the
importance to work towards meeting the schedule milestones in Appendix D. Draft
reports are due from the Requirements, Surety, Warhead Design and Systems
Engineering Working Groups on 17 November 1994 and the Vuinerability and Mission
Analysis Working Groups on 15 December 1994.

UNCLASSIFIED




D. (U) FE Warren Air Force Base Tour. Maj John Valverde, Headquarters Air Force
Space Command (HQ AFSPC), provided information on the base tour which was

scheduled for 23 September 1994. The tour included a 90th Missile Wing Mission
Briefing and tours of a Launch Control Center, Launch Facility and Weapons Storage
Area. The HPRF Study was briefed to the 80th Missile Wing personnel.

M. (U) DISCUSSION TOPICS.

A. (U) Program Update, Mr Baird, HPRF Study Director, addressed administrative

program issues (Appendix E).

1. (S-FRD) Security Classification. A draft HPRF Security Classification Guﬂe

- (Appendix E) was proposed by the HPRF Study Director as there are W

_ Classification disconnects on the HPRF program. ﬂ

.-Exeeutive Workingh—é_roup membeéhip to review the draft guide for accuracy and..
completeness, and provide comments/additions to the HPRF Study Director prior to 17
November 1994. Mr William Barry, NW! Security Officer, was requested by the HPRF
Study Director to review the guide for proper formatting, accuracy. completeness, and
to determine appropriate channels it must go through for approval. '

2. (U) Final Report Outline. The outline for the final HPRF Phase 2 Study Report was
presented as agreed to by the HPRF Study Director and Working Group Chairmen

(Appendix E) .
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~ 3. (S-FRD) SAF/AQQTasking'.ﬁ

| PcE
/1 b(3)
(AN Usa

_;presentative from LOGICON/Research and Development Associates (ﬁr Phil Castillo).
will address the second question and report information to the HPRF Study Director.

' | | | VSAF
B. (U) Requirements Working Group _Repgg.L Jpresented a b(D
summary of the topics addressed at the Requirements Working Group (RWG) meeting '

held 23-24 August 1994 and 20 September 1994 (Appendix F). The purpose of the
meetings was to discuss the comments received on the Military Characteristics (MCs)
Draft 4 and Stockpile-to-Target Sequence (STS) Draft 3 documents, and review HPRF
unique issues. Changes have been reflected in the MCs Draft 5 and STS Draft 4
documents and were distributed to RWG and HPRF Executive Working Group (.EWG)
members during the weeks of 12 September and 3 October 1994 respectively. The
Department of Defense (DoD) Directive S-3150.7 specifying use control requirements
has been approved. The RWG members have requested time to review the directive /
before a final determination on HPRF Use Control can be made. Development of the .
MCs and STS requirements continues to be on schedule. A draft HPRF unique issues
white paper has been documented (Appendix F) and was also distributed in the RWG
minutes to all RWG members and HPRF Working Group Chairmen for review during the -
we,elr of 17 October 1994. Comments and updates/additions on the white paper are due
to the RWG Chairman by 1 November 1994.

{ US AF

C. (U) Surety Working Group Report. b))
‘presented a summary of the activities addressed at the 21

September 1994 meeting which included nuclear detonation safety, use control,
operational'safety. and material dispersal (Appendix G).
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1. (U) Nuclear Detonation Safety. The evaluation process for nuclear detonation
. safety was esséntially completed under the direction of Mr Paul Rexroth, SNL (NM), prior
to the September 1993 HPRF General Meeting #6, and a preliminary evaluation of the
candidates was completed. The methodology is in place to evaluate the final warhead
candidate designs. The designs are now essentially complete and the final eva_luétion
is in progress. Safety themes have been developed (Appendix G).

- 2. (U) Use Control. The use control evaluation methodology is in place. Key lssues
have been identified. Communications issues involving the missile computer, warhead
programmer, and silo/missile interfaces have been nominally addressed. it should be
possible to implement use control up to and including a Category F (CAT F) Permissive
Action Link should implementation be required to achieve CAT F comparability. Use -
control themes and an assessment process have been developed (Appendix G).

3. (U) Operational Safety. The Quality Function Deployment methodology for
operational safety previously developed and tested in a preliminary evaluation of
candidates (March 1994) was revisited during the 9-10 August 1994 subgroup meeting.
_The designs of all the warhead candidates are sufficiently complete and a draft
evaluation was completed. Figure 1 is the current Houée of Quality and tables 14
summarize the results (Appendix G). Table 4 is a draft evaluation of the warhead
candidates performed during the August meeting. All candidates were evaluated relative
to the reference values listed. Observations of the evaluation are documented in
Appendix G. Subseguent to the August meeting, a number of design 'parametet;s have
changed for most of the candidates which are not reﬂeded in these minutes. The next
draft evaluation will include design parameter changes and the updated results will be
more completely analyzed. The general nature of the results should probably ‘not
change substantially except where design changes might be made to improve the
candidates. -
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4. (U) Material Dispersal.!! IYOD)
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P\ preliminary evaluation has been completed by VSAF
implementing a PUGH matrix (Appendix G).

D. (U) Warhead DesignWorking Group Rego:;} }aresented VSAE
a summary of the topics addressed at the 20 September 1994 Warhead Design Working B('>
Group (WDWG) meeting (Appendix H). Topics addressed included limited life
component exchange (LLCE) interval, California and New Mexico candidate designs, and
. W56 calculations. | |
1. (S-RD) LLCE Interval. | . boc
. | DIy
14
6
{
¢
Ush,
{ it was recommended that justification for this |
change be documented by LANL and presented to the study group before a decision is
made to change the LLCE interval.
2. (S-RD-N) 'Qalifomia Candidate Designs. Lawrence Livermore Natiortal Laboratory ~
(LLNL) presented calculations on their Candidates 1 and 2 (Appendix H). : Dfl:"
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3. (S-RD-N) New Mexico Candidate Designs LANL presented the engineering
~ layouts for Candidates 3 and QJ , DOE £
oTeA
b()
b(3)
¢
UsAF
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| }MSAF
E. (U) Systems Engineering Working Group Report., b(-}
presented a summéry of the topics addressed at the 21 September 1994 Systems
Engineering Working Group (SEWG) meeting (Appendix I). Topics discussed‘ at the
meeting included New Mexico and California design updates and use control themes and
evaluation. '
. _ 4 - o¢
1. (S-FRD) New Mexico Design Update. o7ns
ber;
b3
£
J

Vs AF
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‘ ﬁthm option will not include use control features, a new b(3)
warhead electrical system mounting assembly is proposed which may |mprove the

] TR A
nuclear detonation safety theme of the warhead. b(i
. i .

configuration. Additional details of these candidate designs are included in Appendix I.
: ' USAF ;
‘ M wEE
2. (U) California Design Update) | _ A
6(3)

L o L ]Tﬁ parts have been
dellvered by the machme shop and are currently being assembled in a MK21 Mod 6

reentrv vehicle. Results of the experiment should be available by mid-October 1994. i‘jﬁF
' o ‘ przn
3. (U) Use Control Themes and Evaluation. Both teams reviewed their use control
themes and implementations. The Califomia candidate options ranged from a full
implementation of CAT F to a minimal CAT D with command disablement and a CAT E
shipping container. Specific penalties for each of the configurations will be available by
mid-October 1984. It was decided that both laboratories must participate in developing
the criteria, metrics and methodology for the penalty mechanisms.
'F. () Vulnerabllity Working Group Report I Ué’gg
,presented a summary of the actmtnes. associated
with the Vulnerability Workmg Group (VWG) (Appendlx J).. addressed at the
20 September 1994 VWG meeting. | |vs AF

. e —
i who was called away at the last minute. Topics included were the b()

review of test and analysis activities, and the coordination of VWG/MAWG data

exchange.
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N ! |
91;(&/'; ) ' : _ i Dr Michael Bernardin, LANL,
b(3)  discussed the data base for the HPRF study. This data base (12 applicable systems)

includes tests performed by LANL, Phillips Laboratory, DNA and SNL. The test results | N oé';

.___have been divided into three cateaories as shown in Appendix J | 074
r‘ Y e
66)
L_ j The chart would be circulated ~ /“AF

among the VWG members for review followed by 5 meeting to finalize the chart and
formulate conclusions about the test results. This will be one of the objectives of the 18-

19 October 1994 meeting at FCDNA.

‘A’ “

2. (S-RD) Fault Tree Model Development. Dr Al Kaufman, LLNL, presented a status

- of the model development effort. An updated version of his charts are in Appendix J.
% . Doty
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5. (S-RD) Sahdia National Laboratories Test Program. Dr William Tedeschi, - Do

SNL (NM), presen_ted test results for foreign systems tested.j bri4
- b G

F

» W~

The SNL (NM) report input is approximately Ve

fan Sy

50% complete.
VSAF.

G. (U) Mission Analysis Working Group Report. | | ()
presented a summary of topics. associated with the Mission Analysis Workin é;t;: VSAF
(MAWG) (Appendix J), addressed at the 21 September 1994 MAWG,__mjmesﬁ, g. bor f
o Rt
4(2)

USAF
- Dok .
D7nF
b0)
b(3,

PN

‘ iﬁar Dave Fordham, SNL (NM), is ' 90E" §
working with the National Air Intelligence Center (NAIC) located at Wright Patterson Air Déf;?f

Force Base, Ohio. The assessment is behind schedule because of delays in modifying .
' USAF
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érid testing the model at NAIC. The first runs should be completed by the end of

September 1994. Options for other ways to do the assessment if the NAIC model is not
~ available were reviewed. 7L !

VS AF
! | Pty - b(s)
! : J This time.
“is multiplied by the number of weapon types considered by the number of repeat runs
for statistical pdrposes (estimate ten repeats). Because of study time constraints, a

PR———

prioritized list of weapon types has been established (Appendix ._l)J 'Ubfé' i
Rk ‘ , ol 4F
| | b(s)
| | | Mr Whitted will initially attempt
to fit the data to a normal distribution, but other distributions will be considered if these
yield better goodness of fit statistics.
M. (U) ACTION ITEMS, Five action items were closed from previous meetings and
three remain open. Three new action items were assigned as a result of this meeting. |
A. (U) Oid Action items., ‘ | . | US 4 Fi
| i D O
1. (S-RD) 7-2. Assigned to the SWG.l DIrA
| - &(1)
4(3)

This action item is closed.

e
Dﬂg |

i . . — ~N D
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b
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3. (U) 7-8. Assigned o the Rwsj | 40)
! ’ e prammats g | e e I R N
'_ o A Provide informationtothe
SEWG. This informa_tion was provided to the SEWG along with other W78 information.
This action item is closed.
4. (U) 94-1-1.. Assigned to the VWG and WDWG. Review MC requirerrients in 'po £ 4
{

paragraphs 2.2.1 and 2.6.1 and provide the RWG recommended wording for the iy
warhead's desigr(' ’This action item - bb CClB Y

is still being worked. Suspense: 17 November 1994.

5. (U) 94-2-1. Assighed to all HPRF Agehcy Representatives (EWG members):
Provide estimate of manyears expended by your agency on the HPRF Phase 2 Study
from the beginning in August 1992 through the projected end in March 1985. Provide
estimates to HPRF Study Director. A total of approximately 63 manyears will be used
by the completion of the study by all agencies, which equates to $11 million at
$180,000/manyear. The estimates by agency are in Appendix K. This action |tem is
closed. ‘

Poi
(s

&_‘_44—-__.—.-%. TR

7. (U) 94-2-3. 'Assigned to AFSPC/DOMN. Provide reason the HPRF Phase 2 Study
Group did not address the fifth mission in the tasking letter. Provide the reason to the

_’11
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HPRF Study Director. The reasons the fifth mission was not addressed are shown in
Appendix L. This action item is closed.

8. (U) 94-2-4. Assigned to DOE/AL/WPD. Provide proposed draft write-up on
"Exercising the new DOE production complex” for the HPRF Final Report. Provide this
draft write-up to the HPRF Study Director. The draft write-up is in review at DOE AL and
wil be provided to the HPRF Study Director in early October 1984
Suspense: 17 November 1994. N '

B. (V) New Action ltems.

1. (U) 94-3-1. Assigned to EWG Membership. Review and provide
comments/additions on accuracy and completeness of draft HPRF Security Classification
Guide (Appendix E) to HPRF Study Director. Suspense: Review upon receipt and
provide inputs prior 17 November 1994. ’

2. (U) 94-3-2. Assigned to Working Group Chairmen. Review the list of unique
issues being documented by the RWG and provide comments/updates/additions to RWG
Chairman. Suspense: 1 November 1994. '

3. (U) 94-3-3. Assigned to SEWG Chairman ‘and Kaman Sciences Corporation. TR

[Also list issues 16 be addressed i designs

fit. Suspense: 17 November 1994, ‘

V. (U) NEXT MEETING, The HPRF Phase 2 Study Group General Meeting 94-4
(#11) will be held on 17 November-1994 at LLNL.,Liver'mbre. California. The Working
Groups will hold their meetings in conjunction. with the ge'neral meeting on 15-16
November 1994 ‘ '
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HPRF PHASE 2 STUDY GROUP GENERAL MEETING 94-3

at Kaman Sciences Corp HF
22 September 1994 TRELEHAN
—
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APPENDIX B
LIST OF ATTENDEES
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HPRF General Mtg 94-3 Attendance List 22 Sep 94 @ KSC

Agency Rank]|First Name|Last Name {DSNAC |Phone-# |FAX # |City or Base|{ST|2IP C
Dept of Defense

USSTRATCOM/J533 Mr  |{Stan Gooch 271-§ 402 {294-5254 {294-6148 | Otfutt AFB NE } 68113
USSTRATCOM/J5231 Maj | Steven Langer 271-4 402 | 294-5070 |294-3433 | Offutt AFB NE | 68113
HQDNA/RAES | MAJ |Gerald Baird 2214 703 | 325-6617 Alexandria | VA ] 22310
FCONA/FCPRA Capt | Skip Langbehn | 246-{505 | 846-8575 {846-8611 |Kitland AFB  [|NM|87117-
US AIR FORCE

HQ AFSPC/DOXN Maj |JohnT. Valverde 692-4 719 }554-5095 |554-5354 | Peterson AFB | CO | 80914
‘|SA-ALC/NWIC Mr | Keith Baird 246-9 505 | 846-9575 |846-4618 | Kirland AFB | NM } 87117
SA-ALC/NWIS M {WilliamR. |Bary 246-{ 505 | 846-9576 {846-4618 {Kitland AFB [NM {87117-
SA-ALC/NWIW Mr | Frank Carrillo 246+ 505 ] 846-6767 |846-2038 | Kirtland AFB | NM]87117-
SA-ALC/NWIM Mr | Daniel Granados | 246-{ 505 {846-4611 | 846-2441 | Kirtland AFB | NM} 87117
SA-ALC/NWIC LtCol | Roger Kropt 246-{ 505 | 846-9575 {846-4618 | Kitland AFB [NM}87117.
PL/WSM Mr Sam Gutierrez 246-{ 505 | 846-4823 | 846-7836 |Kirtland AFB - | NM } 87117
NAIC/TAC Capt |Dorotha  |Biemesser |787-{513 | 257-3556 Wright-Patterso| OH | 45433
US ARMY

US ARMY ARDEC Mr Philip Angelotti 880-4 201 {724-5451 | 724-2375 | Picatinny Arsni i NJ } 07806
US Army ARDEC Mr Donald Huie 880-3 201 724-2720 ]724-5461 | Picatinny Arsnl } NJ | 07806
ARL/AMSRL-WT-ND Dr Christopher | Kenyon 356~ 301 | 394-3060 | Adelphi NMD § 20283
US ARMY ARDEC M  |Dan McGrath | 880-]201 | 724-4920 {724-2375 {Picatinny Arsni| NJ | 07806
US NAVY .

Dept of Navy, SSPO Mr Richard Hess {408 |742-4929 |743-0072 { Sunnyvale CA ] 94088
Dept of Energy

rDQEIAL-WPD MS {Cheryl Stivers 505 |845-6386 1845-5188 | Albuquerque |NM}8718%
» Los Alamos Nat Labs

LANL/X-5 Dr - {Michael - |Bemardin 505 | 667-1439 {665-7725 |Los Alamos | NM {87545
LANL Dr Keith Despain 505 | 667-2388 | 665-2227 | Los Alamos | v 87545
LANL Mr Troy Eddleman 505 {667-6811 Los Alamos NM | 87544
LANL Mr Mike HaenlirE 505 | 667-0592 {667-1878 {Los Alamos NM | 87545
LANL Mr  {John Hutchinson 505 | 665-3665 | 665-2017 {Los Alamos | NM | 87545
LANL Dr Ronald McFee 667-1682 | 665-2227 | Los Alamos NM | 87545
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HPRF General Mtg 94-3 Attendance List 22 Sep 94 @ KSC

Agency ~ |Rank|First Name |Last Name |DSMAC | Phone # |[FAX # |City or Base|ST|ZIP C
LANUNWT Mr Thomas Scheber 505 | 665-0045 |665-2213 | Los Alamos ‘NM {87545
LANL M |Ed Whitted 505 | 665-0038 | 665-2017 |Los Alamos | NM | 87545
Livermore Nat Labs

LLNL - lpbr  {Cherles Chow 510 | 4224639 | 423-4097 {Livermore . | CA | 94550
LLNL/L:81 Dr A Kautman {510 | 422-1599 | 423-0708 |Livermore | CA | 94850
LLNL/L-13 Dr {Joe Sefcik 510 | 423-0671 |423-0925 |Livermore CA | 94550
Sandia National Labs

SNL(NM) ' M {Jerrry Adams 505 | 844-1914 | 844-2189 { Abuguerque | NM | 87185
SNL(NM) Dr | Roger Breeding _ 505 | 844-1532 | 844-8867 | Albuguerque | NM | 87185
SNL(NM) Dr  {Jemy Coderman | 244-4 505 | B44-8063 |844-8745 | Abuquerque | NM {87185
SNL(NM) M |Dave Fordham {505 | s4s-8968 |844-9293 { Abuguerque | NM | 87185
SNL(NM) M |Kazuo Oishi maad 505 | 844-0150 | 8448745 | Abuquerque | N} 67185
SNL(NM) Dr William J. Tedeschi 505 | 845-9851 |844-8745 | Albuquerque NM | 87185
SNL(CA) A

SNL(CA) Or  {Jim Hogan 510 | 294-2853 |294-1015 |Livermore CA | 94550
CONTRACTORS

Kaman Sciences ™Mr | Clifford DeJong 219 | 509-1932 |599-1420 | Colorado Springl CO | 80333
Logicon/RDA M | Wiliam wotror | - 1505 |842-8156 | 2424121 | Albuquerque | NM 167119
Kaman Sciences bor |Bob °  |Nutteiman T779 | 599-1954 | 599-1420 | Colorado Spring €O | 80933
TRW, 953/1140 Or. |Mke - |Pepay 009 | 382-8492 | 382-2000 | San Bemardino{ CA | 92402
TRW, 953/1120 Dr  }John Walsh 909 | 382-8486 |382-2000 | San Bemardino| CA | 92402
Orion international TechnjMr Mike Rafferty : 505 881;2500 881-5060 Albuquerqﬁo NM | 87110
Kaman Sciences Mr Richard Waliner 719 1599-1958 |599-1420 | Colorado Spring O C0O } 80933
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UNCLASSIFIEDHPRF Phase 2 Study Milestones

Milgstone Date Remarks
Study Group Meetings
AFSPC Mtg 94-3 (#10) @ KSC 9/22/94 Colorado Springs, CO
LLNL Mtg 94-4 (#11) 11/17/94 Livermore, CA
" DOE/AL Mtg 95-1 (#12) 1/26/95 Albuquerque, NM _
- STRATCOM Mtg 95-2 (#13) 3/23/95 Omaha, NE - Final Meeting -

Working Group Milestones
- RWG Milestones
Draft white paper on Unique Issues 9/22/94 Propose to Study Group
Final-Draft MCs & STS to Study Director 11/17/94 Mg 94-4 @ LLNL
SWG Milestones

Draft SWG Report to Study Director ~ 11/17/94 Mig 94-4 @ LLNL
'WDWG Milestones ‘
Draft WDWG Report to Study Director 11/17/94 Mtg 94-4 @ LLNL
'SEWG Milestones .
Draft SEWG Report to Study Director 11/17/94 Mtg 94-4 @ LLNL
VWG Milestones |
< wsion i Draft VWG Report to Study Director 12/15/94
- MAWG Milestones . ‘ ;
" Dratt MAWG Report to Study Director 12/15/94
. Final Report |

Distribute Draft Final Report'to EWG forcmts  2/15/95
Final Mtg for Final Report Review Discussion 3/23/95 Mtg 95-2 @ STRATCOM

Publish Final Report | 4/15/95
Final Briefings
SAF/AQQ 5/2/95
NWCSC ~ 5/2/95
HQs DOE : 5/3/95
~UNCLASSIFIED—
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HPRF Phase 2 Study Report Format
Executive Summary o

1. Introduction
1.1 Background
1.2 Tasking
1.3 Navy Involvement
1.4  Study Organization
1.5 Scope of Study

2. Related Issues
2.1  START Implications
2.2 Warhead Certification -
2.3 DODD C3150.7 "Controling the Use of Nuclear Weapons" 6/20/94 -
2.4-  Maintaining the Nuclear Technological Base .
2.5 Excercising the DOE Production Facilities...-

3. Mission Effectiveness Analysis & Assessment

3.1 Mission 1
3.2 Mission 2
3.3 Mission 3
3.4 Mission 4
3.5 Mission 5

4. Vulnerability Testing, Analysis & Assessment
4.1 - FAAT Analysis
4.2 High Level Tests
4.3 Low Level Tests & Data Extrapolation

5. Warhead Candidates
5.1 California Designs Descriptions
5.2 New Mexico Designs Descriptions
5.3 Joint CA/NM Design Description
5.4 DOE Engineering Trade Studies
5.5 Peer Review

6. System Engineering
6.1  MMIl Delivery System Interface
6.2 RV/Warhead design options
6.3 |AF&F
6.4 Packaging
6.5 Use Control

7. Nuclear Surety
7.1  Requirements
7.2 -Special Concerns
~ 7.3 Unique Issues .
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8. Requirements M

8.1 Tentative Mission Needs Statement

2 Mili Ch isti :
3 Wihany Cramsersics (N, ASSIFIED

8.4 Unique Issues

9 Conclusions and Recommendations
9.1 Conclusions/Discussion

9.2 Weapon Output
9.3 Vulnerability Analysis
9.4 Mission Analysis
9.5 Recommendations -
References
FAAT Report
Vulnerability Report
Mission Analysis Report
Glossary '
Appendices ' ' B oé‘/. é ,
e w1 b
estingPlan - -k :
D Military Characteristics " CAF :

E Stockpile-to Target Sequence

F Vulnerability Final Report

G Mission Analysis Final Report
w‘mjmmpaanepmwemmsmmmm

Distribution
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DEPARTMENT OF THE AIR FORCE
WASHINGTON DC

UNCLASSIFIED

OFFICE OF THE ASSISTANT SECRETARY - ~ . . 6‘
. e v

MEMORANDUM FOR SA-ALC/NWI

FROM: SAF/AQQS
1060 Air Force Pentagon
Washington DC 20330-1060

SUBJECT: USSTRATCOMIJS Memorandum, dated 23 Jun 1994 Subject: High Power Radio
Frequency (HPRF) Study :

The subject memorandum, provided as an attachment, expresses interest in the ongoing
HPRF Phase 2 Study. It also asks that the study address two specific quesuons of interest to
USSTRATCOM.

Request you prepare a response to these questions for USSTRATCOM at the conclusion
of the study, or earlier if possible. We believe the HPRF Phase 1 study provides some
information and that the current study, as already planned, will provide additional information for
answering these questions . The response should be scparate from the study's final report or other
documents, but it should inciude references to supporting information in these documents as
appropriate. This tasking does not change the scope, budget, or schedule of the Phase 2 study.

The SAF/AQQ point of contact for this action is Lt Col Bill Mullins, SAF/AQQS(N),

DSN 223-6303
'QMAS B. GOSLIN, Colone%sAF

Chief, Long Range Power Projection Division
DIR/Long Range Power Projection, SOF, Airlift
and Training Programs

Attachment:
USSTRATCOM/JS M_emorandum
dated 23 Jun 1994

cc: SA-ALC/NW
" USSTRATCOM/I5

'UNCLASSIFIED
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D res avires symrEome AN COPY FOR YOUR
T INFORMATION
Reply To: | | 93 JUNT9%4
USSTRATCOM/AS ~ |
901 SAC BLVD STE 2E10 UN CLASSI FIED
OFFUTT AFB NE 68113-6500 |

MEMORANDUM FOR THE DIRECTOR OF LONG RANGE POWER PROJECTION,
SOF, AIRLIFT & TRAINING PROGRAMS

Subject: High Power Radio Frequency (HPRF) Study (U)

1. (S) The USSTRATCOM Staff recently received a briefing on the status of the HPRF

Phase 2 Study. We appreciate the effort that has gone into this study, and believe the end
product will contribute significantly to our understanding of systems vulnerability and the
value of this tactic. The briefing generated considerable interest.

2. (U) Ifpossible, given time and budget constraints, we would like the following

questions to be addressed i 2 Study. _ .
1. | T - pol
. USAF
‘ ce HP&’F /
| b( )

3. (U) The inclusion of this information will greatly enhance the usefulness of the study.
I would appreciate your support for this requwt

4. (U) My POC for this study is Mr. Stan Gooch, J533, DSN: 271-5254.

ot STl

DAVID M. GOEBEL

_ Rear Admiral, USN

Director, Plans and Policy
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REQUIREMENTS WORKING GROUP REPORT
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& HPRF war!ead Phase 2 Study Group

. General Meeting 94-3
22 September 1994
Kaman Sciences, Colorado Springs CO
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REQUIREMENTS WORKING GROUP
REPORT

| 7 US AF
‘ ce HPRF-| |
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NUCLEAR WEAPONS INTEGRATION DIVISION
'NUCLEAR WEAPONS MANAGEMENT BRANCH
| 1651 FIRST STREET SE

" KIRTLAND AFB NM 87117-5617
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HPRF ar%c!éﬁ%%!gg 2 Study Group
General Meeting 94-3

22 September 1994
Kaman Sciences, Colorado Springs CO

RWG UPDATE

® MCs (Draft 5) have been distributed to WG Chairpersons

e STS (Draft 4) document will be distributed to EWG

®e Expect all EWG Signatures by Mid-November 1994

® RWG 94-5 scheduled for first week in Nov 94 at Orion

UNCLASSIFIED
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HPRF Warhead Phase 2 Study Group

General Meeting 94-3
22 September 1994
Kaman Sciences, Colorado Springs CO

RWG UPDATE

e RWG 94-3 held on 23-24 Aug 94
- ee® Reviewed Draft 4 of the MCs
e o Reviewed Draft 3 of the STS

e Use Control Requirements
e e DoD Directive S-3150.7 Approved

e e Members requested time to review Directive |

e RWG 94-4 held on 20 Sept 94
e e Major topic - Unique Issues
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UNIQUE ISSUES

(U) The Joint HPRF Phase TI Study has shown that there are many issues uniﬁue to the HPRF
e draft Military

wWXX warhead when compared with other typical warheads. In writing th
Characteristics and Stockpile-To-Target Sequence documents, it became very apparent to the

Requirements Working Group that these issues needed to be documented and reviewed during

Phase IIA of the program.

L (U) STOCKPILE SAMPLING

A. (U) SYSTEMS EVALUATION: For any typical weapon system, the Departmeni of
Energy (DOE) and its_Laboratories plan for and develop 2 Systems Evaluation Program (SEP).
The SEP consists of testing newly built weapons (New Material Testing) and weapons withdrawn

_from the stockpile (Stockpile Testing)- Both flight and laboratory tests ar Iy conducted.

A -

| (U) The current stockpj}g,,;ampling,,ptog_ram removes 172 of a 90/90 sample every yeaij

"
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(1) (U) It is still believed to be important to select some samples for testing in
environments and/or flight.

(2) (U) To assure high reliability, it is important to consider design features that will
accommodate testing at the users facilities. This may be implemented as: built-in test capability,
or field testing rather than testing at Pantex.

(3) (U) Increasing design redundancy by installing redundant components in the wéapon
or by redundant targeting may help meet the reliability objectives for the mission.

(4) (U) Use of components (or modules) that are common wnh other systems, and tested

in the other systems, may improve reliabiility. J %
SAF

' poc é
¢ ores
’ $(1)
! ' 9 In Tight of the issues associated with - b (> ) :

the stockpile program discussed above, the DoD will have to determine what the lowest
acceptable reliability will be for this system. This may require a Trade Study in Phase IIA.

IL. (U) STRATEGIC ARMS REDUCTION TREATIES

) Bascd on current START agreements, the Reentry System for the HPRF will have to be

vxsually indistinguishable from current Reentry Systems This requirement has been documented

in the Draft MCs, but may have to be further defined in Phase TIA. Currently, this requirement
" severely limits the design options available.
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IIl. (U) USE CONTROL
(S-FRD) Use Control will be an area of significant importance during Phase IIA. A new DoD

| Dlrectwe S-3150 7 "Controlling the Use of Nuclear Weapons," has just.been approved by the ,
DoD. | :  WE 7
' - YSAF
 Other DoD policiesand %5(3) i
procedures for Use Control are defined in the "Gmrh’cﬁﬁs‘ﬁjcs for Permissive Action
Links Used with Nuclear Wcafons." Whether these requirements should be included in the MCs
has been a topic of discussion
VsAF

b(l)

- aa——
fcc, HPRF~- L]‘

Iv. (U) NON—COMPATIBILITY WITH MK21 OR MK 12A ' ' US AF;
(C-FRD) The HPRF WXX warhead must be compatible with the Minuteman III weapon . 2 iﬁ:i
- ad must be ¢ ; o
6(7)
j __ | A cost trade- b0)
“off may be needed to look at both options (.e. MK21/MK12A or BMW). —
V. (U) OPPORTUNITY cosTS ) | USAF
o, Y
#orah
b33
! 9. F ' cée HPRF~ Ij

VI, (U) MISSION NEED STATEMENT

(U) A Mission Need Statement (MNS) is required to document-a mission deﬁcxency and provide
credibility for this- program.

UN(:T,ASSIFW ;
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IX. (U) INTEGRATED AF&F
(U) The AF&F has typically been a DoD responsibility. An Integrated AF&F is a new concept
being considered by the Air Force. An Integrated AF&F concept would have to be fully
documented (i.e. responsibility, definition, etc.). This would be 2 Systems Engmeenng Working
Group issue. .
X. (U) WARHEAD LIFETIME A ~ @oB )
1. (U) CREDIBLE CONFIGURATIONS OF INTACT WARHEADS
(U) The Military Characteristics (Draft 5), paragraph 2.7.9, define requirements for credible
configurations of intact pits. Questions where raised on the definition of Credible configurations.
Credible configurations for a single HPRF WXX warhead are defined in the STS; however, there
is no definition for credible configurations of multiple warheads This may have to be defined
during Phase IIA.
J
. VSAF £
XII (U) MEASURES OF EFFECTIVENESS h $ O&
If , ’ b(a)
| ! brﬂA
¢ b) ()
<) ( 2)
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. The SWG is organized into sub-groups to assess the four major areas. Ronald Pederson, SNL
12324, leads the Nuclear Detonation Safety Sub-Group. Larry Moore, SNL Dept. 5122, leads
the Use Control evaluation Sub-Group. The entire SWG addressed the i
Safety from the onset of the study through the December General Meeting
of the issues had been thoroughly discussed using the QFD process, and the remaining work was

" to tie up loose ends to complete the process for evaluating the candidates. A sub-group of the
SWG- consisting of Charles Chow, LLNL, Mike Haertling LANL, Jim Hogan,
Jerry Cuderman, SNL/NM has since brought the QFD process to
evaluation of the candidate warheads and has conducted Preliminary
Roger Breeding, SNL/NM, 6411, is responsible for the material dispersal analysis.

UNCLASSIFIE RN

SURETY WORKING GROUP REPORT FOR HPRF MEETING

W

; ‘pnmary reSponsn ility of the SWG is to evaluate the safety themes of the vaiious warhead
candidates presented by the Warhead Design and the Systems Eng
Evaluating Use Control features in proposed warhead concepts is n

systems. Because of the FARR study, it has become a timely issue

94-3 (#10)

ineering working groups.
w for land-based missile
for both COD and DOE. .

The current status of the Surety Working Group efforts in the four major areas is as follows: (1)
The evaluation process for Nuclear Detonation Safety evaluation was essentially completed
under the direction of Paul Rexroth prior to the September General Meeting #6, and 2
ace to evaluate the

preliminary evaluation of the candidates completed. The methodology is in pl
lete and the final

final ‘warhead candidate designs. The designs are now essentially comp
evaluation is in progress, (2) The Use Control evaluation methodology is in place. Key issues
have been identified. Some ideas involving CAT- F equivalency have been discussed. Areas
where use control would provide added security have been identified. Communications issues
involving the missile computer, warhead programmer, and silo/missile interfaces have been
nominally addressed. It appears that it should be possible to implement use control up to and.
including CAT-F should that implementation be required to achieve Cat-F equivalence. Use
~ Control themes and an assessment process have been developed. (3) The

Operational Safety previously developed and tested in 2 preliminary ev

(presented at the March meeting) was revisited during the August
designs of all the' warhead candidates are sufficiently complete that

UNCLASSIFIED W
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ssues of Operational
#7. By that time, all

SNL/CA, and
for candidate
and Draft evaluations.

QFD methodology for
aluation of candidates
-group meeting. The
a DRAFT evaluation was

completed. Figure 1 is the current House Of Quality. Tables 1-4 summarize the results. Table 4
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POE
isa DRAFI‘ evaluation of the warhead candidates carried out during the s August 9-10 meetu': b(+)
All candidates are evaluated relative to the reference values hst:ogJ T ’

pTRA
bG)

' [H’Gf wever, these measures are still important Operational Safety concerns, and it
seems desirable to carry them along through the final evaluauon of the candidates.

The Operational Safety Sub-Group completed the inputs for the matrices in Tables 1-3 during
the August 9-10 meetings but did not have time to fully analyze and evaluate the Tesults. Also,
subsequent to that meeting, & number of design parameters have changed for most of the
candidates which are not reflected in this presentation. Before the next draft, these results will be
incorporated, the evaluation will*again be reviewed; and the updated results more completely
analyzed. The results presented here should thus be considered to represent the status of the
evaluation as of August 10; there will be changes, but the general nature of the results should
probably not change substantially’ exccpt where design changes might be made to improve the
candidates.

Oof&
b(2)
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HPRF Safety Theme A 8/26/94 ]

Nuclear Detonation Safety — One point safe NEP with slapper dets, IHE, and FRP.
Electrical Nuclear Detonation Safety — Isolate detonation critical components. ﬁ'om enablu;g energy until intended,
* using first principles and the 4 “I"s (xsqlaqu mcompatxbll' i y):

e Isolaticn ;-_0

L

Incompatbility — If the WH breaks up during abnormal eivifonfients af the hireset miterface, the UQS
information incompatibilty prevents enablement of arming power through the DSA. The Intent UQS is
information and signal waveshape incompatible with SL#2. Likewise, the exclusive-or trajectory output is
information and signal waveshape incompatible with SL#1. The SESD output and its storage version in the
" programmer are cach incompatible with both SL#1 and SL#2 due to differences in waveshapes.
e Independence — Three independent safety subsystans (Intent, Trajectory, Arming),
cach contributing 10 safety factor (exception: arming safety subsystem is applicable to normal environments
only). Interlocking Trajectory UQS with Intent UQS and the exclusive-or function may violate true
independence between the two subsystems, but it does enhance safety in an inadvertant launch scenario.
Arming Safety Subsystem — Separation and design features within the FS isolate and prevent charging of
firing capacitor unless both Al and A2 are present (both provided by missile). The SESD packaged thhm
the warhead also prevents the “all electrical interface™ situation wherein the det may be fired via only
electrical connections to external equipment. However, this safety enhancement is achieved at the loss of
some independence between subsystems since the SESD is also part of the trajectory subsystem.
Intent Safety Subsystem — Missile delivers Intent UQS to WH during 3rd stage burn, thereby providing de
facto prearm reversibility before launch.
Trajectory Safety Subsystem — Fluid metering type SESD senses first stage acceleration and generates
Trajectory UQS in several consecutive time intervals. Trajectory UQS is temporarily stored in volatile
memory and later enabled by Intent UQS (via logic exclusive-or) during 3rd stage bum before it can drive
SL#2. This enhances “inadvertant launch” safety. The DSA’s Trajectory SL is designed differently from
. the Intent SL to avoid common mode behavior. The volatile memory erasure must be ensured before any
power up or launch scenario.
 Inoperability — All components are designed to fail predictably safe in abnonnal environments, employing first
principles and stronglink/weaklink concepts. The fireset capacitor is a thermal weaklink (internally shorting out)
before detonator or stronglink springs fails, while the detonator is also a thermal weaklink (decomposing before
the HE activates). The DSA becomes inoperable in abriormal crush and shock environments.
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Electrical Nuclear Detonation Safe.’y Isolate detonation critical components from enabling energy untd
usmg first principles and the 4 “Is (isolation, incompatibility, indepeadence, and inoperability):

Isolation :[ -

S AF
SN

P with slapper dets, IHE, and FRP.

i
¢

“Trcompatibility — I the WH breaks up during abnormal environments at the fireset intérface, the UQS

information incompatibilty prevents eanablement of arming power through the SSA. The Intent UQS is
information and signal waveshape incompatible with DSSL. Likewise, the exclusive-or trajectory output is
information and signal waveshape incompatible with SSA. The SESD output and its storage version in the
programmer are each incompatible with both the SSA and DSSL due to differences in waveshapes.
Independence — Three independent safety subsystems (Intent, Trajectory, Arming),
cach contributing 107 safety factor (exception: arming safety subsystem is applicable to normal eavironments
only). Imterlocking Trajectory UQS with Intent UQS and the exclusive-or function may violate true
independence between the two subsystems, but it does enhance safety in an inadvertant launch scenario.
Arming Safety Subsystem — Separation and design features within the FS isolate and prevent charging of
firing capacitor unless both Al and A2 are present (both provided by missile). The SESD packaged within-
the warhead also prevents the “all electrical interface” situation wherein the det may be fired via only
electrical connections to external equipment. However, this safety enhancement is achieved at the loss of
some independence between subsystems since the SESD is also part of the trajectory subsystem.
Intent Safety Subsystem — Missile delivers Intent UQS to WH during 3rd stage burn, thereby providing de
facto prearm reversibility before launch. .
Trajectory Safety Subsystem — Fluid metering type SESD senses first stage acceleration and generates
Trajectory UQS in.several consecutive  time intervals. Trajectory UQS is temporarily stored in volatile
memory and later enabled by Intent UQS (via logic exclusive-or) during 3rd stage burn before it can drive
- the DSSL. This enhances “inadvertant launch” safety. The DSSL is designed differently from the SSA to
avoid common mode behavior. The volatile memory erasure must be ensured before any power up or launch
scenario.
Inoperability — All components are designed to fail predictably safe in abnormal environments, employmg first
principles and stronglink/weaklink concepts. The fireset capacxtor is a thermal weaklink (internally shorting out)
before detonator or stronglink springs fails, while the detonator is aiso a thermal weaklink (decomposmg before
.- the HE activates). The SSA and DSSL becomes mopcrable in abnormal crush and shock environments.
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Nuclear Detonanon Safety — One point safe NEP with optical sapper dets, [HE, and FRP.
Optical Nuclear Detonation Safety — Isolate detonation critical components (optla.l slapper dets) from enabling
energy until intended. Safe enabling energy from intended source until intended, using first principles and the 4 “T"s

(isolation, incompatibility, independence, and inoperability), ~___~ .

. Lsﬂh’g.;ln,f — : . N’
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bCl')
©
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optical signals mcnnoned above in the isolation section above. Hnman Intent UQS enables LCS to genera!z laser
firing power and Trajectory UQS enables LOS to output laser firing power. If the WH breaks up during '
abnormal environments at the fireset interface; the UQS information incompatibilty prevents laser
function/output in the OPA. The Intent UQS is information and signal waveshape incompatible with LOS
stronglink. Likewise, the exclusive-or trajectory output is information and signal waveshape incompatible with
LCS stronglink. The SESD output and its storage version in the programmer are each incompatible with both
-+ LCS and LOS due to differences in waveshapes.
e Independence ~— Three independent safety subsystems (Intent, Trajectory, Arming),
cach contributing 10 safety factor (exception: arming safety subsystem is applicable to normal environments
only). Interlocking Trajectory UQS with Intent UQS and the exclusive-or function may violate true
independence between the two subsystems, but it does enhance safety in an inadvertant launch scenario.
Arming Safety Subsystem — Separation and design features within the Laser Drive Electronics isolate and
prevent charging of firing capacitor unless both A1 and A2 are present (both provided by missile). The .
SESD packaged within the warhead also prevents the “all electrical interface™ situation wherein the det may
be fired via only electrical connections to external equipmeat. However, this safety enhancement is achieved
at the loss of some mdcpendence between subsystems since the SESD is also part of the trajectory
subsystem.
Intent Safety Subsystcm —~— Missile delivers Intent UQS to WH during 3rd stage bum, thereby prov:dmg de
facto prearm reversibility before launch. -
Trajectory Safety Subsystem — Fluid metering type SESD senses first stage acceleration and generates
Trajectory UQS in several consecutive time intervals. Trajectory UQS is temporarily stored in volatile
memory and later enabled by Intent UQS (via logic exclusive-or) during 3rd stage burn before it can drive
the LOS. This enhances “inadvertant launch” safety. Safety credit for this subsystem is exhausted as soon
as the Trajectory UQS is generated. The LOS is designed differently from the LCS to avoid common mode
behavior. The volatile memory erasure must be ensured before any power up or launch scenario.
¢ Inoperability — All components are designed to fail predictably safe in abnormal environments, employing first
principles and stronglink/weaklink concepts. The firesct capacitor is a thermal weaklink (internally shorting out)
before detonator or stronglink springs fails, while the detonator is also a thermal weaklink (decomposing before
the HE activates). The OPA becomes inoperable in abnormal crush and shock environments.
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“Nudlear Detonation Safety — One pomt sate NEP with EBWS.
Electrical Nuclear Detonation Safety - Isolate detonation critical components from enabling energy until intended,

using first principles and the 4 “I"’s compatibility, independence, and inoperability):
' '_132.'229!—1 7

v -
¢ Incompatibility —If the WH breaks up during abnormal environments at the fireset interface, the UQS
information incompatibilty prevents enablement of arming power through the MC2969 stronglink.
Independence — Three independent safety subsystems (Intent, Trajectory, Arming), each contributing 10°
safety factor (exception: arming safety subsystem is applicable to normal environments only).
Arming Safety Subsystem — Secparation and design features within the FS isolate and prevent charging of
firing capacitor unless both A1 and A2 are present (both provided by missile). The MC3160 Inertial Switch
packzged within the warhead aiso prevents the “all electrical interface™ situation wherein the det may be fired
via only electrical connections to external equipment.
Intent Safety Subsystem — Missile delivers Intent UQS to WH during 3rd stage burn, thereby provxdmg de
facto prearm reversibility before launch.
Trajectory Safety Subsystem — Fluid metering type Inertial Switch senses first stage acceleration and
closes the switch upon sufficient acceleration and g-sec.
¢ Inoperability — All components are designed to fail predictably safe in abnormal environments, employing first
principles and stronglink/weaklink concepts. The detonator is also a thermal weaklink (decomposing before the
HE activates). The MC2969 becomes inoperable in abnormal crush and shock environments.
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H_PRI£ NM CANDIDATE UC THEMES (U)

SRD VERSION

AUGUST 24, 1994

KAZUO OISHI, 5161
JERRY ADAMS, 2783 :
SANDIA NATIONA LABORATORIES
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HPRF NM CANDIDATE UC THEMES

SRD Versr:; .! ~
Kano O UNCLASSIFI ED

Objectives
- To meet MC UC requirements of CD and of use denial features consistent with DoD/DOE policies.
« To meet potential DOD FARR recommendations of weapon system level CAT F equivalent protection.

Proposed Definition of System Level CAT F Equivalence:

+ System Level CAT F-Equivalence measured in terms of adversary time delay measured from first POE
intrusion at system perimeter to successful usage of weapon by the adversary —
UshP
(2’
General Theme T

« Maximize UC protection at all STS stages and weapon system configurations. ‘
- Base theme and implementation on current PAL components, and on new components only as nwded. JDOE

-

'_\05,4/‘

re———

| 2o
. e o} b(2)

Proposed Themes
« Incorporates remote PAL and CD:
+ LCC or LF to missile guidance computer (MGC) communication link controls WH remotely
- . MGC provides power and continues facility communications to WH
« Assumes the DLPI interface is accessible at RS assembly level in the silo. '
« Assumes PAL Controllers can operate WH remotely via the missile guidance computer and the LF
or LCC. .

« Presents CAT F & CAT D options on each candidate (see individual sheets)
. Proposes layered concepts for DoD themes -

NCLASSIFIED
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08/24/94

HPRF NM CANDIDATE USE CONTROL THEMES
(SRD VERSION)

GENERAL FEATURES:
All of the New Mexico designs promote as a minimum Cat-D level of protection

and command disable. The genesis of these systems is the W91 warhead. - 4¢
" Candidates NM1, NM2 and NM3 are Cat-D designs. to minimize space. 0 &
Candidates NM1A and NM2A are Cat-F.| . - V'
. Attached are figures of the designs to help with the evaluation.
The yse control feature of all the systems is the encryptad Muitiple -Apphcallon
Coded Switch (MACS) Code. Activated Processor 1 callad CAP,
currently under development.|™ DoE £
/
o USAF
- ' — b=
The use control and denial features are common to all the New Mexlco
candidates except candidate 4.
NM1:
This candidate is Cat-D. it has the features described in the opemng
paragraphs and no additional features that are unique.
NMTA: . . g - i — DIE ¢
o = 4 - tTeewe X 1132,
This candidate is Cat- : RF=)(d=e) s . VsAF
L b(3)

of ‘mter“‘f‘hsted in Jerry Adams' proposed Use Control evaluation criteria * are
addressed below:

UNCLASSIFIED

* memo from Jerry Adams, SNL12783. to Distribution, subject: Use Control on Phase 1 and 2
Feasibility Candidates, SRD-SUCI, 5161/94/61123, dated July 14, 1994 PAGE 17
‘ 94
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NM2:
This candidate is Cat-D. It has the features . described in the opening £ f
paragraphs and no additional features that are unique. ‘ V;';OL'
NM2A: — — ) '3(3>
_ This candidate is Cat-F.| .
| _aret
. L C6 “’"ﬁ'?ﬁ'f'"—‘"'?“‘?él’_:g':\ b 2
\
NM3:
This candidate is Cat-D. It has the features described in the opening
paragraphs and no additional features that are unique. - _
pTt
., - e [¥oed
NM4: q b@
This candidate is a Cat-D, b
(
. beE ?
— (JSAF -
1
VSAF §
Dog
L@
Cat-E Container: - ~ t
This device is in the conceptual desian stage.] , | {& D&

Two pictorial concepts of the container are enclosed.
" The New Mexico designs do not require the RV for completion of the nuclear
safety or use control themes. This allows the Cat-E container o protect a
smaller more lightweight device that being just the warhead

" The other is mcorporauon of the entire RV into the Cat-E container. This may

become very heavy, but it removes the burden of assembhng the warhead into
the RV. w
UNCLASSIFIED “ S .
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USE CONTROL ASSESSMENT (U) |

September 13, 1994

Larry Moore, 5122
SANDIA NATIONA LABORATORIES
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Figure of Merit Definitions

Technology Risk ‘
Has the technology been used previously? s it in the stockpile?

Has there been development activity for the technology being discussed?
Has there been no development activity for the technology being discussed?

Maturity of Concept

Has a complete engineering drawing set been made for the concept?

STS Coverage - : '
' - YSAF ¢

What protection exists in the phases of the weapon life?
Use enclosed table for life cycle phases. . -
u ) > » T poE ¢

j LTRA
| ptn
- $(3)

. Interface Issues

lnfonnat:on and/or power is requnred to be passed between LCC, LF, missile and warhead.

VsAF

Penalgz Effectiveness(delay)

Effectiveness
Time to ireversible process

Code/Key Management

Process must be in place for recode and rekey of coded switch
CatD+CATE 0 Baseline(2 coded switches)
CatEorFonly 1(1coded switch)

UNCLASSIFIED
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OPERATIONAL SAFETY (U) -

J. F. Cuderman |
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DEFINITIONS FOR MEASURES

" Co HPRF-|

.
;
{
i

P

11. INSENSITIVE ACTUATOR THRESHOLD TO ELECTROSTATIC DISCKARGE'
Actuator threshold to electrostatic discharge. The threshold specification is that of the
"SandiaStatic Man®. Currently, insensitive actuators are certified to withstand 80 SSM
or greater number of discharges.

12. PRESSURE SAFETY FACTOR(S):
Reservoir burst pressure = 3 times maximum STS pressure for tritium, at end of life.

'09/ 13/94 ‘
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| mru‘;
13. ‘CRUSH RESISTANCE: b 2'37
Load (lbs) applied to the tritium storage bottle between parallel plates that produces as 7 "/
percent dcfonnanon.
| (
i
‘\
| (co weRF=T_ |
e bt v e e ot = S P

17. SPECIAL NUCLEAR MATERIAL DISPERSAL PROBABILITY
PUGH concept matrix will be created to establish relative SNM Dispersal Probabxhty
Rankings Of Candidates And Baseline.

18. USE CONTROL THEME RANKING: ‘
PUGH concept matrix will be created to establish relative Use Control Rankings Of
Candidates And Baseline. .

~ 19. SAFETY THEME RATING:

PUGH concept matrix will be created to establish relative Safety Rankings Of Candidates
And Baseline.
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DEFINITIONS FOR REQUIREMENTS (HOUSE OF QUALITY) poc,

A
mb A

e »L32)
\

o HPRE—1 ) .
4_________,,,.,5—9 HERT \if‘—-:__r
PREVENT SPECIAL NUCLEAR MATERIAL DISPERSAL:
Prevent the dispersal of Special Nuclear Material during accidents and incidents. There shall
be positive measures to prevent accidental, madvertent, and deliberate unauthorized
dispersal of plutonium to the environment. :

PROVIDE USE CONTROL FEATURES:
Nuclear Weapons will incorporate features to prevent unauthorized use. ReP AFR 122-10,

Para. 2-6.

PREVENT INADVERTENT NUCLEAR YIELD IN AN ACCIDENT OR

INCIDENT:

Less than four pounds of TNT eqmvalent from Specnal Nuclear Matenal in an accident or
incident. There shall be positive measures to prevent nuclear weapons/explosives involved

in accidents or incidents (or jettisoned weapons) from producmg a nuclear yield. Ref: AFR

122-10 Para. 1-2, A

UNCLASSIFIED
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DEFINITIONS FOR REQUIREMENTS (PUGH CONCEPT)

1. S_AFETY DEVICES WITHSTAND NORMAL AND CREDIBLE ABNORMAL
ENVIRONMENTS:

- Must maintain 10-6 level of nuclear safety ge.r accident or exposure in abnormal.
environment prior to launch. Maintain 10-? level of nuclear safety in normal storage and
operating environments prior to launch per warhead lifetime (MC’s). Credible = TBD.

2. MAXIMIZE SAFETY CONSISTENT WITH OPERATIONAL REQUIREMENTS:
Consider the operator as we attempt to achieve increased levels of nuclear safety.

Examples: Human Intent, Environmental, Number of steps in launch sequence, INC. vs.
AUR. Ref: AFR 122-10. ‘

'—\/\-‘.’-—"«"WM““ - s s - _M
4. REVERSIBLE PREARMING:

Pr?ann functions are reversible. Examples: Human Intent, PA.. unlock. Ref. AFR 122-10.
Para2-3 1
5. OVERALL NUCLEAR SAFETY IMPLEMENTATION:

A quantitative assessment on how well the individual elements of the nuclear safety design
are integrated to maximize nuclear safety.

09/13/94
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| APPENDIX H ‘
WARHEAD DESIGN WORKING GROUP REPORT
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HO
September 20, 1994 (U) A

Minutes of the Phase 2 HPRF Warliead Déélgn' Working group, pSh rf
A
)

‘w - B
' .. _[ ‘ ysht f
A — poi z
= —— . | | 1
Joe Sefclk of LLNL presented calculations on thelr Candidates 1 and 2,— b b0)
__(See Appenix./ - b 03)
l; I — L M hFgF-
New Mexico Candidates 3 and 4 veh'

Jim Schulze and Jerry Adams, Sandia Albut uerque, presented WE?M
engineering layouts for NM Candidates 3 and 4. [ ' ba()
| bG

;g{-]——' Cée HPE/_";/,Q—':‘%J
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APPENDIX |
SYSTEMS ENGINEERING WORKING GROUP REPORT
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5371 //940086 Sandla National Laboratories
r vt °°-~.~.vmsm
o 28 September 1894
HPRE Il’tll;‘asBeaggitud Chairman - o
| THIS DOCUMENT CONGISTS OF menl e PAGE(S)
| SAALCNWICARC) gy

Subj: SEWG SEPTEMBER UPDATE (U)

The following summarizes the discussion of issues addressed during the
SEWG general meeting held at Kaman Sciences Corp., Colorado Springs,
September 21 1994,

"and resource Lmitations of the. engmeenng etfort, esign will remain at the

prehmmary concept stage. -
‘{[ N
| The team also reviewed the use control theme and xmplementatxons for all
‘New Mexxco candxdates TP T—— EOME
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~TAachine shop and are curren

yshAF the experiment should be avai

f5 Fave been delivered by the
bled in 8 Mk21-Mod 6

b0
" (3

]

famer
vl

RV. Results of -

The use control theme and implementation for the California candidates

were presented. Options renged from a full imp
use control option ( Cat D/CD wathead with a Cat E shi]

lementation of Cat-F to 8 minimal

;ping container) were -

discussed. Specifics of the penalties for each of the con
delivered by the middle of October.

Review of Use Control Evaluation:
. The criteria and methodology
implementations for all candidates.
participate in developing the criteria,
mechanisms, '

Schedule and Outline for SEWG Report:
A draft outline for the SEWQ report, including

of the topics was discussed. Several changes were made

gurations will be

for evaluating the use control themes and
It was decided that the nuclear labs must

metrics and methodology for the penalty

roposed authorship for each

and approved. Detailed

outlines for each of the major sections were requested from the designated authors.

Distribution:
1/1 MS9012 COMCEN
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date  September 16, 1994

. to: Distribution RS 5371/940076

éSL THIS DOCUMENT CONSISTS OF _98 __ PAGE(S).
"MMZ ~ NO. OF _5 __ COPIES, SERIES _A .
from:  G. E. Strandin, MS9014

subjet: Comments on Matrix of Use Control Concept Vs. the CaliforniaWarhead Candidate

Options (U) |
1. A..Ilbcig'mbinations of use contro