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AD/ADA
ADM
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GLOSSARY

antiballistic missile

advanced cruise missile (a conventional missile to be used by
the Navy to attack surface ships from a submerged submarine)

air defense/air defense artillery

atomic demolition munition

Atomic Energy Commission

arming, fuzing, and firing

artillery-fired atomic projectile

advanced intercontinental ballistic missile
air-launched cruise missile

advanced 1ightweight torpedo

Army Materiel Systems Analysis Activity
Army regulation

Army Armament Research and Development Command

nuclear weapons storage site that contains weapons assigned to
forward-based ground units

air-to-surface missile

ammunition supply point

antisubmarine torpedo ordnance rocket
antisubmarine warfare

Assistant to Secretary of Defense for Atomic Energy

DIE b(3)

battalion
battery (element of an artillery battalion)

command and control

controlled atomic demolition munition underground system
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CASK convertible antiship killer (a convertible conventional/nuclear
missile to be used by the Navy to attack surface ships from a
submerged submarine) _

- CD/CDS command disablement/command disablement system
CEP circular error probable
CFRD confidential formerly restricted data
CNO Chief of Naval Operations
CNW ' convertible nuclear weapon (an INC weapon that has a nuclear

capability when the SNM is emplaced and a valid conventional or
chemical capability when the SNM is removed)

CNWDI .Critiéal Nuclear Weapon Design Information

CNSI confidential national security information

CoB collocated operating base

COMP ~ component(s)

CONDOR Navy air-to-surface missile

CONT container

CONUS Continental United States

CRD confidential restricted data

CSWS Corps Support Weapon System (recently merged into the Joint
Tactical Missile system)

p3 de1ay,‘disrupt, and destroy

D-38 depleted uranium

DEFCON defense condition

DESTEX a form of conventional HE

DNA Defense Nuclear Agency

DoD Department of Defense

DOE Department of Energy

DT deuterium-tritium

ED emergency destruct

EOD explosive ordnance disposal
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MADM
MGGB
MoB

Modularity

UNCLASSIFIED
low-yield atomic demolition munition
medium atomic demolition munition
modular guided glide bomb
main operating base
general nuclear weapon design concepts that include insertable

nuclear components, convertible nuclear weapons, and
nuclear-only insertable nuclear components

NUCL
Nuclear-only
weapon
NWDG
NWREP
0CONUS
OPNAVINST
OPS

0SD

PACOM

PAL

PBXN

10

P Dac 573"

medibm range ballistic missile

minimum residual radiation

North Atlantic Treaéy Organization

National Command Authority

Nuclear Regulatory Commission

National Security Council

national security information

Nevada Test Site

nuclear

An INC weapon that has only a nuclear capability. It is not
designed .to have a valid conventional capability when the SNM
is removed.

Nuclear Weapqn Development Guidance

nuclear weapon report

outside the continental United States

OPNAV instructions

operational effectiveness

- Office of the Secretary of Defense

Pacific Command
permissive action 1ink

form of plastic-bonded explosive used by the Navy
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PRP
PWW
QRA
RADM
RD
RD&T
RV
RWC
SACEUR
SADM
SAFF
-
SLCM
SLS
SNC

" SNM
SNW
SOM
SoP
SRD

- S-Site

SSM

STS
SWoP
TASM

VW
, IFIED

Personnel Reliability Program UNCLASS
planar wing weépon
quick reaction alert
radioactivity atomic demolition munition
restricted data
research, development, and testing
reentry vehicle
removable weapon component
Supreme Allied Commander, Europe
special atomic demolition munition
safing, arming, fuzing, and firing

surface-to-air missile

_sea-launched cruise missile

stockpile-to-launch sequence
separable nuclear component
special nuclear material
standard nuclear weapon
standoff missile

standard operating procedures
sec;et restricted data

nuclear weapons storage site that provides storage .for
specifically assigned unit weapons and initial resupply weapons

surface~to-surface missile

Special Task Force

safety, security, and survivability
stockpile-to-target sequence

special weapons ordnance publications
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EXECUTIVE SUMMARY

A. Overview

A nuclear weapons stockpile that is totally survivable, secure, safe, and
operationally effective with a light logistic burden, all obtainable at a
cheap price, represents the ideal world for the military services. This, of
course, is an impossibility. As. the pendulum of requirements swings in the
direction of greater safety and security, survivability necessarily suffers,
the nature of the problem being a choice between Scylla and Charybdis. }h —:]

bob

o _;1 We undertook this study to determine if
Eoddfe;?;eepoﬁ techﬁd1o§;'offe;e not a panacea, but a means of improving the
overall utility of certain types of nuclear weapon systems. It was intended
to produce an essential first-reference document useful in determining the
feasibility and utility of modular nuclear weapons, including insertable
nuclear components (INCs). :

For certain tactical applications, safety 1is enhanced, and more
importantly, this enhancement should allow evolutionary modifications to
existing stockpile-to-launch sequences (SLSs}) and to administrative
regulations that can substantially improve nuclear weapon survivability in the
European theater and allow for greater flexibility and operational
effectiveness in special theaters.

B. Summary

We reviewed the studies that have addressed modularity, identified
potenial requirements for modular weapons, examined the technology needed to
support modular weapons development, identified potential applications of
modular technology, and evaluated the overall utility of developing and

N

deploy1ng these candidate moduIar weapon systems.

UNCLASSIFIZY
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Although modular requirements have not been formally specified by the
serv1ces they have expressed varying degrees of interest in identifying the
costs and benefits associated with incorporating modu1ar1ty 1n the deve]opment

of new tactical and strategic nuclear weapons.

DOD
I;dﬁica11y some of the earliest nuclear weapons 1in the stockpile
incorporated INCs, then called in-flight capsules. | ‘(
Do e
e &
JThe development of the sealed-pit weapons led to the demise
“of these early modular weapons around 1960. Technological advances plus
increasing concerns for the survivability and security of the nuclear weapon
stockpile led to a resurgence of interest in modular _weapons during the 1970s
®c>f' -that has continued to the present. -r., o 'TT
L |
[

T Potential system applications for modular technology were evaluated in a
matrix that compared families of weapon categories with 34 specific weapon
system/warhead characteristics. The strongest contenders for modular
technology are tactical systems, the most favorable being a 1land-launched
tactical missile/cruise missile, either convertible or nuclear-only;
sea-launched tactical missile/cruise missile, again either convertible or
nuclear-only; and an air-launched tactical bomb or air-to-surface missile
(ASM) with a nuclear-only capability. Other tactical candidates scored very
well but were not selected for the utility analysis: artillery fired atomic
projectile (AFAP), torpedo, ADM, and air-to-air missile. Within the strategic
categories, the mobile ICBM [surface-to-surface reentry vehicle (RV)] appeared
to be a reasonable candidate for modularity, but it was viewed as another good
follow-on candidate in view of the political and operational problems
associated with mobile strategic systems in the continental U.S. (CONUS) at
this time.

14 UNCLASSIFIED
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The utility analysis compared the advantages and disadvantages of
modularity with three baseline systems in accomplishing tactical missions for
each of the military services. A1l three candidates are high-value munitions
and represent small buys.

e The Army mission analvzed is two-fold:

j)élf X_ and provide conventional and possibly nuclear
air-defense (AD) coverage at medium and high altitudes. The baseline
systems are Lance, Hawk, and Nike-Hercules. The generic modular
candidate is a convertible surface-to-surface missile/surface-to-air
missile (SSM/SAM) system. -

o The Navy's mission is to defeat enemy ships, submarines, and shore

\\033 installations using the as the baseline conventional system,
% and a convertible modular system: ~‘as the modular candidate.

e The Air Force's mission parallels the Army's first mission of |____

bo.b the family of B57 and B61 gravity bombs

make up the baseline. A dedicated force of nuclear-only TASMs is the
candidate modular system.

smm—

o | A secure container with permissive action 1ink (PAL) and command
di§;B1e (CD) features protects the INC before insertion. The warhead body
(WHB) contains the electrical interconnects to the missile guidance system and
holds the IHE (or DESTEX for the Navy candidate) necessary to implode the
pit. It does not contain RD information. The convertible applicafions also
contain the unitary conventional high explosive (HE) or submunition explosives
(or chemicals) in its remaining volume.

The major advantages and disadvantages of modularity as shown by the
utility analysis are summarized in the section below. One important caveat
t d t d’ d ° the ree’ 1 f service regulations in Chapter VI
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= : | The advantages and disadvantages —

are listed be]qw;*fhe service candidate affected is in parentheses.

Pro: (1) o ]

-

2. Security. Security is a condition that results from the establishment

of measures to protect designated information, personnel, systems, components,

CIREEE -UN%ASSEFEEﬂ |
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and equipment against hostile persons, acts, or influences. Sevgra] technical
and operational advantages accrue to modular warheads.

Pro: (1) Command and control requirements are now on components that
are individually unable to produce a nuclear yield. (A1l

three candidates)

(2)

Dos

con: (1)

(2) Peacetime dispersal to using units (Army) or deployment during
crisis/hostilities to collocated air bases or strips (Air
Force) for increased survivability means:

a. Exposure to more personnel.

b. Storage at 1less secure areas than the baseline unless
storage wells or shelters are provided.

3. Safety. Safety enhancements are inherent within the INC technologies,
regardless of whether or not a favorable administrative and regulatory
environment evolves. Two types of safety are analyzed in this report:
nuclear detonation safety where an inadvertent detonation gives a nuclear
yield in excess of 4 1b HE equivalent, and plutonium-scatter safety where
detonation of the HE results in dispersion of plutonium. ‘

Modern nuclear weapons are safe from accidental nuclear detonation,
especially those containing IHEs--the U.S. has a perfect record. However,
modular warheads are safer before insertion because the INC is physically
separated from the HE. The probability of an accidental nuclear yield is
zero. Though IHE has greatly reduced the probability of future plutonium

e e e s im
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dispersal accidents with standard nuclear warheads, an accident involving the
movement of a WHB (less INC) cannot disperse plutonium (it has none); an
accident involving an INC would have a much Tlower probability of plutonium
dispersal because of substantially reduced HEs. ‘

Pro: (1) Separation of explosives from nuclear material inherently
- increases nuclear detonation safety. (A1l three candidates)

a. Before insertion, modular warheads are safer than the
baseline nuclear warheads.

b. After insertion, modular warheads are as safe as baseline
nuclear warheads.

{2) Accidents involve lower probabilities of plutonium dispersal.
(A11 three candidates)

(3) Intrinsic radiation concerns can be lessened by storing INCs
in shielded containers. (Navy)

a. The INC 1is stored and transported in strong secure
containers with only a small amount of IHE. )

b. The WHB body is devoid of plutonium.

Con: (1) Intrinsic radiation concerns are increased because of greater

- amounts of SNM in INCs if shielding is not adequate. (Navy)

4. Operational Effectiveness. Operational effectiveness as used in the
analysis includes mobility, targeting flexibility, enduring capability,
storage flexibility, nuclear yield, conventional warhead effects, reliability,
range, and foreign political acceptability. The three candidates generally
offer improvements over the baseline systems in this area.

Pro: (1) Strategic and tactical mobility for European and special

- theaters are increased because of the small size and weight of
INCs and Tack of nuclear materials in the WHB. (A1l three
candidates) .

(2) Convertible weapons can provide tremendous targeting
flexibility. (Army, Navy)

(3) Enduring capability is available through the rapid logistic
resupply of INCs. We think that early dispersal of the
missiles and the non-RD WHBsS to their field locations will
substantially increase their survivability. (A11  three
services)

(4) Convertible weapons allow full nuclear or conventional
capabilities where storage areas are limited. (Navy)

L UNCLASSIFIR
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Con: (1) - Hard fixed-target requirements may necessitate a large and :
heavy two-stage INC. (Army, Air Force)

(2) Convertible weapons may incur reduced conventional
effectiveness because of WHB volume devoted to the nuclear
application. (Army, Navy)

T L T ———— A

o L) )] ) N —This can be minimal
-7 with high production standards, affordable because of the
small weapon system buys, and fully acceptable especially in
insertion operations within a clean environment. (A1l three
candidates)

(4) Range for the nuclear mode of convertible weapons may be
less. (Army)

Unknown: (1) Foreign political acceptability of storing, docking, or
: overflying INCs and/or WHBs (without INCs) is unclear in areas
currently restricted to nuclear weapons. (A11  three

candidates)

5. Logistics. We examined the following subareas: transportation and
handling, maintenance and support, storage requirements, special theater
movements, training, limited-life component exchange (LLCE), administrative
and security regulations, component classification, security personnel, and
personnel reliability and inspections. Throughout we used the SLSs that were
defined under a favorable environment where the missiles and WHBs do not

require RD protection

. o N T I
Pro: 1)! : i

N l\ ‘

Size of storage areas requiring special nuclear protect1on is
decreased. (A1l three candidates)

Ll 4
~©
L

(3) Training in unit areas and in the field can improve because of
the greater availability of INC mock-up trainers and non-RD
WHBs. (A1l three candidates)

(4) Transportation of INCs into special theaters can be more rapid
and secure than that of full-up nuclear munitions. (A1l three
candidates)

(5) Limited-1ife component exchange is easier. (A11  three
candidates)

(6) Maintenance and support workload and handling equipment are
reduced for the INC. (A1l three candidates)

0 UN CLASSIF IED
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Con: (1) Administrative and security regu]a(; ons. must adapted to
engender viability of wmodular weapons in all utility areas
(except safety, which is .inherently 1ncreased) (A11 three
candidates)

(2) The WHB must not carry a classification higher than its
delivery missile. (A1l three candidates).

(3) Numbers of security personnel will generally be unchanged
unless current storage sites become INC-only sites. Security
personnel requirements and storage sites will increase if unit
storage is allowed. (Army, Air Force)

Unchanged: (1) Requirements for  personnel reliability programs and
inspections will probably remain the same. (A11  three
candidates)

(2) Limited-1ife component exchange intervals and stockpile 1life
will remain the same. (A1l three candidates)

6. Costs. Life cycle costs including development, production, and
operation and support categories were examined in a relative context. Though
absolute cost numbers were not est1mated the merit assessment establishes the

-ss-sn-.....,,;

- - P

broad cost trends

)
t>£; ; ‘The Army and Air Force modu]ar cand1dates are‘est1mated to cost mone .
primarily because of increases in production, security, and storage costs.
However, transportation costs are singled out as a category where substantial
cost savings should be realized.

Pro: (1) Costs of a convertible warhead force are less than the costs
of a dedicated nuclear plus dedicated conventional force.
(Navy)

Con: (1)

Dos b(2)
(2)

Dl

—

_

(3) Production of safe, secure containers and construction of
associated storage facilities may be expensive, particularly
- for the Army system. (A1l three candidates)

Unknown: (1) Missile system 0peration and support costs account for about

wmms  UNCLASSIFIED
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fifty percent of weapon total 1ife cycle costs. (If delivery
unit life-cycle costs are considered, then the costs of INCs
become practically negligible in terms of total 1life~cycle
costs.) Costs may rise in certain areas, and fall in others.
The overall effect is highly dependent upon INC storage
schemes and security regulations, especially for the Army
system. (A1l three candidates)

D. Recommendations

(1

(2) Recommend that the Laboratory continue to develop concepts for
engineering designs to support modular systems in support of
identified or perceived service requirements.

(3) Finally, based upon specific service stated requirements, recommend
that the Laboratory be prepared to develop modular warheads for

production and deployment.

UNCLASSIFI&D
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MODULAR WEAPON SYSTEMS AND
INSERTABLE NUCLEAR COMPONENTS

A Compendium of Requirements, Technology,
Applications, and Utility (U)

by

Joseph S. Howard 11, Edward J. Palanek, John L. Richter,
Richard R. Sandoval, Frank L. Smith, Richard H. Stolpe,
CDR Larkin E. Garcia, LTC L. Warren

ABSTRACT (U)

This document is to serve as an essential first
reference in determining the applicability and utility of
modular nuclear weapons, including insertable nuclear
components. Potential requirements for modular weapons were
identified, past studies were reviewed, and warhead
technologies needed to support weapons development were
examined. The most promising of the potential applications
of modular technology were evaluated in a utility analysis
that covered survivability, safety, security, operational
effectiveness, logistics, and costs. These analyses
indicated potential utility of certain tactical modular
applications. Recommendations are made that support
continued Los Alamos development work.
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INTRODUCTION

A. Purpose
The purpose of this study is to identify potential requirements for

modular nuclear weapons, to review the technology needed to support modular
weapons development, and to determine the feasibility, advantages, and
disadvantages of developing and deploying one or more generic modular weapons
in support of identified service missions.

B. Scope
The scope of this study includes:

o Defining modularity and various system configurations that constitute
modularity and other pertinent terms required for understanding the
subject area and this study (Chapter I and Glossary).

e Reviewing previous and on-going studies that address modularity and
identifying the potential sources of requirements for development and
deployment of modular weapons (Chapter II).

e Reviewing modular technology to include the advantages and
disadvantages of implementation of the technology (Chapter III).

e Identifying potential applications of modular technology in terms of
generic systems and applicable missions (Chapter 1V).

e Evaluating potential applications in terms of operational
effectiveness: safety, security, and survivability (S3); design
limitations; and cost effectiveness (Chapter V).

. o Reviewing publications and regulations that affect the development and
deployment of modular weapons (Chapter VI).

C. Objective

The objective of this study is to bring together in one comprehensive
document the previous and current work that has been accomplished in the area
of nuclear weapon modularity, to evaluate modular technology applications to
the missions and requirements of the armed services, and to determine the
political and regulatory restrictions that apply. It is intended that this
document will serve as an essential first reference in determining whether

24 | .
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modular technology for future weapons should be pursued, identifying weapon

types and missions that might use modular technology, and postulating the
political and regulatory restrictions that must be overcome.

D. Definition of Terms

Many terms have been used to define the concepts associated with weapons
that have alternative warheads or require procedures to ready a complete
warhead. In this study, we attempt to establish a set of distinct terms that
define the entire spectrum of modularity concepts used here. Other terms used
in the study are listed in the glossary.

Modularity - A nuclear weapon design concept that includes insertable nuclear
components (INCs), convertible nuclear weapons, and nuclear-only INC weapons.

INC Weapon - A nuclear weapon design concept whereby a nuclear capable warhead
can be converted from a nuclear-inert to a live nuclear warhead by inserting a
nuclear component. There are two general subclasses of INC warheads:
convertible warheads and nuclear-only warheads.

Convertible INC Weapon - An INC weapon that has both a nuclear capability when
the special nuclear material (SNM) is emplaced, and a valid conventional or
chemical capability when the SNM is removed.

Nuclear-Only INC Weapon - An INC weapon that has only a nuclear capability.
It is not designed to have a valid conventional capability when the SNM is

removed.

From the definitions above we see that there are two subclasses of INC
warheads: (1) convertible warheads and (2) nuclear-only warheads. A
convertible warhead is basically a conventional high-explosive (HE) warhead
modified so a nuclear assembly, generally called an INC, can be inserted to
give the weapon an optional nuclear yield. Convertible warheads may thus have
either a nuclear yield or a useful conventional HE yield. With this option,
the field commander can choose the yield (either nuclear or conventional) best
suited to the delivery system, the battlefield conditions, and the target.
Convertible INC designs may make many training and operational requirements
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cheaper and simpler because the user need concern himself with just one basic
weapon system instead of two. The nuclear-only INC design is used only with a
nuclear yield. With either type, the nuclear assembly (the INC) is stored
away from the basic weapoh most of the time. The INC is inserted only after
National Command Authority (NCA) release and, ideally, only after a target is
at hand. During almost all the stockpile-to-target sequence (STS), the user
does not have a nuclear weapon and thus has no nuclear safety problem, thereby
avoiding many problems associated with maintaining, handling, transporting,
and guarding nuclear weapons. ‘
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“that time, circa 1970, the nuclear-only INC did not meet with general political
acceptance, but it did provide a springboard for the convertible INC. As then
envisioned, a conventional warhead, preferably a precision-guided munition,
could be s1mp1y and cheaply modified to give it a low-yield nuclear option.

: o ——— e S
2. Convertible  Antiship Killer (CASK). 31 ;
9| E— m —— [ "'L;
De i
A
CASK warhead was proposed to greatly increase large sh1p kill probab111ty when
_operated in the nuclear mode. ) R
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(7) Personnel would not be exposed to radiation hazards as they are with
present nuclear weapons aboard submarines.

(8) Perturbations to the DoD-developed warhead would be minimum, and the
' consequent reduction in kill radius for the conventional mode,
depending on the design selected, would be no more than about 5%.

(9) The entire allowance of INCs could be safely secured in a properly

designated vault or safe.

Dgi) The conventional  torpedo was in production when the study was
conducted. This was a major disadvantage in considering a nuclear option.
Incorporation of an INC option would probably have necessitated a redesign of
the arming, fuzing, and firing (AF&) circuitry, relocation of interior
warhead components, and rework of the production facilities. This situation
may have been the reason the Navy did not proceed with a convertible fE;oD

po_b ---'torpedo However, with the) :.........’ torpedo being completely upgraded, the Navy
may again examine convertibility. Hughes Aircraft is retrofitting the total
Navy inventory of over 2000 Mk 48s. .

4. Field Command, Defense Nuclear Agency (FCDNA) Insertable Nuclear
Component (INC) Report.y This s the earliest source document that
addresses various aspects of the then advanced nuclear-weapon design
technology associated with the INC concept, both convertible and nuclear
only. By this time the AEC had tested several INC des1gn concepts at NTS and
had completed several conceptual (Phase 1) studies , ACM, CASK, D oD

b-D'D CADMUS, and) antiship missile). T
This report discusses the effects of the convertible and nuclear-only INC
concept on: (1) command and control, (2) custody and 1logistics,
(3) operational readiness, (4) safety, (5) security, (6) administrative
aspects of the four safety standards (DoD Directive 5030.15 of 10 June '1960),
(7) relative costs, and (8) political ramifications. ‘
5. Phase 2 Feasibility Study for Atomic Demolition Munitions (ADMs).b
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This led the DOE design laboratories

to respond with a var1ety of design proposals that appeared feasible. The
problems associated with integrating a nuclear option (convertible INC
concept) into the warhead and circuitry of the Harpoon were addressed in

subsequent studies.

Conclusions resulting from Phase 2 and Phase 2A stud1es included: 9,10
o A nuc]ear-on]y replacement warhead compatible with the Harpoon weapon
system is technically feasible and could be developed with Tlittle
technical risk wh11e sat1sfy1ng modern nuc1ear weapons safety standards.
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[ Therefore, the performance characteristics, satem)
“;zﬂg:rEIIahillthgﬁ_sugh _a_concept have not been fully evaluated.[ e LG
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e Various containers (shipping, storage, destruct) for the INCs have been
identified.
The Phase 2A study]0 covered cost, commonality, and additional technical
issues from the Phase 2 and resulted in a study recommendation for a
i)Oij convertib1e§~' 7} nuclear warhead with design considerations for future
t>01) adaptation ,tantﬁztf-—wmwwqmiant1sh1p missile. The cost analysis concluded
that: (1) exc]udinéﬂcast of special nuclear material, there is no significant
cost difference between convertible and nuclear-only designs, and (2) a
convertible warhead is more cost effective than a nuclear-only system in terms
of operational flexibility. In summary, the convertible nuclear I)Ckg

¢ v oy,

benefits clearly outweigh those of the baseline nuc1ear1 The 5)545

commonality analysis concluded _that a high commonality level could be

SR, UNCLASSIFIED
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achievable for Navy low-yield warhead applications and would reduce Navy and
DOE costs because of common weapon development and production. The two main
technical issues were resolved by actual tests; that 1is, the _
convertible warhead survived in the conventional mode, and thé«"-ﬁézy
conventional HE (DESTEX) could be used in the convertible nuclear warhead.
Phase 3 development engineering could be initiated immediately for either a

ep st

nuclear-only or a convertible warhead for the ___weapon system. The .
technical risks associated with developing mér a nuclear-only or
convertible warhead were judged low.

8. Convertible Concepts for the Mk 84. The Air Force, with the
participation of the DOE design laboratories conducted a study on the utility
of giving the Mk 84 bomb a convertible INC option, especially when using the
guided glide bomb (GGB) derivatives of the Mk 84: GBU-8, GBU-10, GBU-15 (V).
The study included six proposals ranging from self-contained nuclear weapdn
add-ons to small capsule-type nuclear components. The designs were selected
to illustrate the possibilities of the convertible INC concept and to show
that application is highly system-dependent. Though several distinct benefits
were identified, a formal requirement did not materialize.

"Convertible Concepts for the Mk 84" was the forerunner of a large and
comprehensive study effort by the Directorate of Aerospace Studies entitled "A
Utility Analysis of Convertible Nuclear 1.~Ieapons.“]2’]3 The two study
efforts overlapped to some degree but the Mk 84 study is narrower in scope.
Much of the information furnished by the then ERDA laboratories for this
effort was used in "A Utility Analysis of Convertible Nuclear Weapons."

9. A Utility Analysis of Convertible Nuclear \.~Ieapons.12’]3 This report
investigated the operational feasibility of convertible nuclear weapons (CNWs)
and analyzed their utility in comparison with standard nuclear weapons
(SNWs). The concept was found feasible for lower-yield ranges. The CNWs also
used new protective devices and storage facilities more effectively than SNWs
because of their small size and the separability of the nuclear explosive
package from the HE of the conventional weapon. =

10.- Nuclear Convertibility for the --An Analysis. The
main conclusions of this FCDNA analysis provide one of the best condensed
overviews of convertible nuc1ea|r‘_é M._;advantages, including a matrix
checklist of advantages and disadvantages. The general conclusion states:
"The total cost for the convertible nuclear) _compared to the baseline
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Lol nuclear: B is about equiva]ent. The convertible nuc]ear1 'benefits
\d—-——-———-‘ ———-——-—-—, —
ded clearly outweigh those of baseline nuclear: M
11. Phase 1 Study for the GBU-15 Planar Wing Weapon (PWU) This

study examined the concept of equipping the GBU-15 Planar Wing Weapon (PWW)
with a nuclear capability. The nuclear GBU-15 PWW would have great
commonality with the conventional wa.,\ _T

[

AT
DL

p— v

)
]
-—

___ One can see the
poss1b111ty of a wide range of emp]oyment conf1gurat1ons for the GBU-15 PWW.

12. The Effectiveness of a Convertible Warhead. The effectiveness of- a
convertible warhead, when used in the conventional HE mode, compared with that
of the original unmodified conventional warhead was addressed by Los Alamos in
an outgoing telecommunication message to ATSD(AE) on August 1, 1977.

The blast effectiveness of a conventional HE warhead is proportional to
the cube root of the mass of HE. When such a weapon is modified to make it
convertible, its yield, and consequently its effectiveness, may or may not be
reduced from that of the original unmodified warhead, depending on the

_convertible design used.!_» - : Tf
P . [

v
2/ » - 3}
g oy r—" e e s e,

It is possible to design INC convertible warheads that are fully equal in
effectiveness to the unmodified conventional warhead. §
50%; S
L)x |
N
:DOD\

13. Insertable Nuclear Component (INC) Weapon Technology Applications
Studz.lﬁ’17 The first part of this study examined all feasible current and
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developmental U.S. tactical weapon systems, both nuclear and conventional,. for
use as INC systems. From all of these systems, six were selected as
candidates for the second part which compared the cost and feasibility of
using .a convertible INC warhead with a mix of conventional and standard

nuclear warheads. The six candidates chosen in Part 1 were: A
tactical | sea-launched cruise missile (SLCM), CONDOR,’ VT
torpedo, advanced lightweight torpedo (ALWT), and standoff missile (SOM).

Part 1 also identifies other weapons with significant operational advantages
if deployed as convertible weapons. -

Part 2 concludes that the INC weapon concept offers an attractive:
alternative for obtaining greater capability within a constrained budget.
Additional savings are possible if the same INC can be shared among various
convertible weapon systems (INC commonality).

14. Recent Work on Insertable Nuclear Component (INC) Warhead
Des1’gns.1Er This report summarizes the Los Alamos design and development
work_on INCs to_the year 1977,
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Some concerns the report ment1ons are:

(1)
PRRVEY
V27

(2) Existing ERDA classification rules affecting the nonnuclear portion
of the warhead might need revision to accommodate the warhead when
the INC is not in place.

- N i

(3)
‘g& Hod (t - ) | -

(4) Production plans for the weapon might need altering in order to
accommodate INC needs. ’

(5) Cost studies of convertible warheads vs conventional HE/regular
warheads and the cost of the SNM must be determined because cost is
an important consideration in the overall evaluation of the weapon.

15. Implications for Theater Nuclear Forces of a Design Concept Using
Separable Nuclear Components.19 This study provides an initial but detailed
qualitative assessment of a nuclear weapon design concept termed the
"separable nuclear component (SNC) concept" and focuses on military rather
than technical factors. Advantages and disadvantages of SNC weapons in
comparison with standard sealed-pit nuclear weapons are analyzed, and their
dependence on policy, posture, and weapon design factors is examined. The
value of. the SNC concept under four postulated theater nuclear force postures
is analyzed. Potential applications of the SNC concept to delivery systems
are considered and ranked as to potential merit. Political and other
implications of introducing SNC weapons are discussed.

a. Conclusions. The study recommends that SNC weapon programs at the

nuclear weapon laboratories should be reviewed to ensure that they are
properly oriented and that factors such as military advantages, design
feasibility, and costs are evaluated and constantly updated to allow for the
latest developments in the field. The report suggests that DOE should
continue conceptual design efforts on the SNC while emphasizing warheads for

" UNCLASS
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theater-level ORA mobile missile systems and should try to get an SNC weapon
where the RWC would not have a restrictive security classification. Further,
the DoD should work closely with the DOE in evaluating the political-military
utility of SNC weapons and in evaluating delivery systems which now appear to
have high merit--specifically GLCM, MRBM, Pershing Il and ADM.

16. Tactical Air-to-Surface Munition (TASM). The Air Force, with the
assistance of the DOE laboratories, completed a pre-Phase 1 study of a nuclear
air-to-surface SOM during 1076-1977.20:21  p phase 1 study was then
conducted during the period of 1979-1980.22 The results indicated
substantial payoff when attacking mobile and fixed targets with an SOM as
compared with nuclear gravity bombs. Though the study did not address INC
systems, prelaunch survivability was a major concern with sealed-pit weaponry
because of their constrained storage at main operating bases (MOBs). An INC
weapon system may allow a Tlarge gain in survivability by deployment to
numerous collocated operating bases (COBs) and alternate airstrips during
crises. )

17. Compendium of Convertible Technology.23 This report is designed to
provide an overview of the convertible concept by extracting from previous
Navy studies the perceived advantages and disadvantages of the convertible

t)oi) concept. TheL__ ‘—‘fPhase 1, 2, and 2A studies are examined because they are
the only studies that attempted to quantify the advantages and disadvantages;
these studies also recommended that a convertible system proceed to Phase 3,

‘Dai) development engineering. The conclusions of the{ _effort are reiterated
and those conclusions that are system-independent are highlighted.

Table II-I, extracted from the report, provides a trade-off evaluation of

convertible vyersus standard nuclear weapoqs.;g

-
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On the other hand, (1) convertible weapons are less cbstly taign overall
than standard nuclear weapons, (2) designs can be modified so that
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TRADE-OFF EVALUATIONS

Competing Characteristics Choice Rationale
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classification remains the same as for conventional weapons, and (3) few-
changes have to be made in the conventional warhead.

18. Corps Support Weapon System (CSWS) Insertable Nuclear Component (INC)
§E!ﬂ¥-2 [The CSWS 1is replaced by the Joint Tactical Missile System
(JTACMS)]. This study vreports on the Army's need for a tactical,
surface-to-surface weapon system to replace Lance. The system needs to
support corps battle plans by delivering conventional, nuclear, and chemical
munitions against enemy forces. It should perform the battlefield

o Lk b e

interdiction task by attacking| o " \

i
tﬁﬂ) ! O : et
: L o It must not only replace Lance, but
it must comngﬁént cannon and rocket systems in support of division operations.
The Army's CSWS initiated a Phase 1 study in August 1981 with a projected
completion date of June 1983. The study group identified the nuclear warhead
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and reliability of the weapon after INC insertion in the field that need
resolution.

. r‘r ‘ | - _
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19. Advanced Intercontinental Ballistic Missile (AICBM). A weapon
concept currently being investigated concerns small intercontinental ballistic
missiles (ICBMs) deployed under different basing concepts. The primary
concept is a road-mobile system, but air-mobile, air-transportable, and silo
basing concepts are under consideration.

e m e - P e o]
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PR
Vwo"(‘_la‘ | ] To increase survivability, the system could be
deployed as a mobile system 6ver a road network. Because of the proximity of
the warhead to the missile propellant, significant safety concerns are raised
when using standard sealed-pit warheads. Security concerns are of an equally
-, _severe magnitude because a full-up nuclear warhead is away from a fixed site.
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Nﬁar“’ﬁﬁa ear detonation would be an impossibiiity
unless the system was properly mated. :

C. Summary of Service Requirements
In October 1977, the National Security Council (NSC), in reviewing the¢
underground nuclear test program proposed by DOE/DoD, held approval of two
tests in abeyance pending the DoD submission and interagency rev1ew of the
military utility and arms control implications of INCs. T e
SR e
L ) _ 1 Several aspects of the NSC request
proved so contentiouéMWithin'DoD that ﬁgwresponse was provided.
Certain offices in the Office of the Secretary of Defense (0SD) objected
D0£3 to the Navy rationale for a nuclear | i At that time,
there was substantial opposition in 0SD to any sea-based tactical nuclear
weapons. Accord1ng1y, the Navy suspéﬁded consideration of a nuclear

L@L’ capab111ty "" and DOE terminated active programs related to INCs
pend1ng reso]ut1on of the impasse between the DoD and the NSC over the
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The DOE recently rescinded its freeze on testing
26

military utility study.25

of INCs and is allowing laboratory development to proceed.

There is growing interest in the potential advantages of I<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>