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I

EXECUTIVE SUMMARY

This report si~~~ari zed existing navy procedures followed from the

proposal of a new system to be added to the fleet to its install ation in

existing ships . (Integration into th. design of new ships is not discussed.)

It draws upon documents and interviews to present an overview of the

total. process by which new weapon systems are made available for oper-

ation al us., and it sugg.sts means of minimizing th. amount of time between

the proposal of a new system and its installation in the fleet . The

Infor mat ion is us.fu] for the purpose of providing an understanding of the

sequential proc.as to the weapon system acquisition manager.

_ _  _ _ _ _ _ _  _ _ _  ~~~~~~~~~ -~~~~~~~~
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SECIYION I

INTRODUCTION

Th. development of new weapon systems constantly provides the

surface Navy with new or improved capabilities. Each new system

generates a list of candidate classes of ships in which it is to be

installed, and the weapon system acquisition manager is faced with the

problem of dealing with as many different interfaces as there are

candidate classes of ships. For example, the Harpoon weapon system

is planned for installat ion in sixteen classes of U. S. Navy surface

ships ‘which rang e in size from patrol hydrofoils to nuclear~powered

strike crui sers, vary in age from drawi ng board to in excess of thirty

years, and utilize six different launchers . The passage of time since

the building of the oldest of these ships has brought about changing

requirements in such areas as shock and iibr at ion capability . The

system/ship interface s includ, all combinations of digital , analog ,

synchro , and discrete signals. Each different interface force s program

managers to develop a suitable installation method and involv.s delta s

in documentation, spare s, and training. The Harpoon system is not an

isolated instance of this problem. Other systems such as the Close In

Weapon System ( CIWS), the Tomahawk system, and additional developmental

and future systems can expect a similar variety of host plat forms.

The Naval Sea Systems Oo and ( NAVSEA) is the organisation tasked

with the development and implementation of adeinistrative procedures to

- 
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effect an orderly progres sion from the development of a weap on system

to its insta llation in the fleet . The purpose of this report is to

gather the information on these procedures from the various documentary

sources where it is contained (See bibliography of docuaents.) and to

integrate it into a description of the process whereby a new system is

insta lled in existing ships. (The unique problem. associated with

integrating new weapon systems into new ship classes , in which the weap on

system acquisition manager must work closely with the Ship Acquisition

Project Manager flSHAP~~ , will not be discussed. ) It ‘will be as sumed

that the weapon system to be integrated into candidate ships is proceeding

with reasonable oothnsss through the milestone s of major systems

acquisitions as defined in Department of Defense Directive 5000.1 of

18 January 1977.

SECTION II

NARRATIVE DESCRIPTION OF THE INT~flRATION PROCEDURE

The first step in scheduling the system for installation in any given

class/classes of ships is the suboission by the sponsor of the proposed

alteration of a Proposed Military Improvement ( P141) if a new capab ility

is involved or a Proposed Technical Improvement (PTI ) if an improvement

to an existing capability is involved . A P141 must be forwarded to the

(~~jef of Naval Operat ions (CNo ) for approv al . The 
~~
ip Logistic

Division (SLD) of the Naval Sea Systems ~, a M  ( NAVSEA) reviews and

approv•s PlIs , The PMI/PTI format includes data such as physical d.scrip..

tion of equipment , status of’ development, procurement cost , development

—-

~
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3
costs , and schedule of antic ipated equipment availability . At this

early stage in the process , the first step toward ensuring logistic

support of the alteration is taken by the submission , wit h the P141 or

PTI, of a 31.1]. of Material (BC 1) for the primary equipment involved in

the alteration . Since the P141 is a slightly more complex case than the

PTI , we will assume that the nominal alteratio n under discussion is the

addition of a new capability and , therefore , the subject of a P141.

Figure lÀ depicts the sequence of events in the development of an

alteration .

After initial review of the P141, ~JO forwards the proposal to NAVSEA.,

requesti ng accomplishment of a cost and feasibility study if the complexity

of th. proposed alteration warrants it. Th. coat and feasibili ty study

investigates such areas as the weight and moment impact on the ship~a

itability, proposed equipment locations , physical and electromag netic

interference s, structural modifications , interface s (to a blook diagram

level), support requirements (e .g. chilled water , ventilation , electrical

power), securit y, and impact s on manni ng • berthi ng, and habitability .

The study may also refine the EON. Once the study is complete d, it is

returne d to CNO for review , approval, and autho risation ror the inclus ion

of the P141 in the Militar y- Improve ment Plan (NIP ), a listing of approved

P111s.

The approved P111 is returned to the NAVSEA SLD (Ship Logistic Division),

where it is assigned an alteration number, a titi., and a prefix indicating

th. sour ce of fumding for acoamplishment of the alteration . These prefixes

are K , indicating fund ing through NAVSEA; D, indicating fund ing through

the Type Coemand.r (e .g. Osemande r , Naval Surface Force, U. S . Pacifiaf 

_ _
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Atlantic Fleet); or F, indicating funding through forces afloat ( repair

ships , tenders , etc .) .  The BOIl is entered into the Ship Alteration

Management information System ( SAMIS), and the alteration is then consi—

dere d to be officially entered in the Mili tary Improvement Plan. The

NIP is combined with the Technical Improve ment Plan, made up of approved

PTIs (Prop osed Technical Improvements), and is called the Amalgamated

Military Improve ment Plan/Technical Improvement Plan (AZ~!r ). The alter -.

ations included in the IXI’ are prioriti sed for accomplishment during

perio dic fleet modernisation conference s, attended by representa tives of

C*), NAVSEIi, and the Fleet Commanders.

There ar. two possible modificat ion metho ds by which weap on systems

may be added to existing operational ships. The installation of a new

system is called a Ship Alteration (SHIPALT). Modific at ion to install ed

ordnance equipment is called an Ordnance Alteration (ORL IALT ). A SHIPALT

say have one or more ORDALT s associated with it as pre requisite or con-

current installation req uirements . These ALTs may be considered as

packages containing all the details of integratin g the system into the

ship. Since (~~DALT development and accomplishment is normally a simpler,

more straightforward procedure than the SHIPALT process , this discussion

will restrict itself to the SEIPALT process.

In order to identif y the details of integration of a system into a

ship class , it is necessary to establi sh the “as—is” configuration of

the class, representing the s~~~ation of all modificat ions which have been

accomplished to the class since it entered the fl..t. Analysis of the

drawings and plans for th. clas s establishes the baseline configuration. —

Once the proposed improvement is included in the AM’ (Amalga mated

_ _  _________  ~~~~~~ -~~-~--~~~~ 



6

Military Improvement Pla n/Technical Improvement Plan), development of the

Uetsils of the alteration is begun. The first step in this process is

preparation of the Alterat ion Insta llation Requirement s ( AIR) . The AIR

cor relates the ship oonftguratien documentation , the cost and feasibility

study, and the interface documentat ion of the system to be installed. The

AIR increases the amount of alteration deta il to include size , weight ,

standard or non-standard stock , and spare parts support including source ,

material availabtlit~ , and technical documentation requirements. It fur-

the r refj ne~ the BOIl (Bill of Material). If - .he alteration is considered

au.ffioiently defined by the NAVSEA SLD ( Ship 7~ogisti c Division), the

subsequent steps of pr eparation of the Ship Alteration Proposal ( SAP) and

the alteration scope in the SHIPALT development process may be omitted.

Conditions under which the SAP and the scope may not be required are:

a) Th. estimate d direct installation man-day requirements are less

than five hundred.

b) Insta llatio n cost estimates are considered accurate to within

twenty percent.

a) A~ i- special program material requirements have been identified.

d) Major categories of the scope outline ar. either not app licable or

have been completed.

The alteration material requirements are inserted into SAIlS (the Ship

Alteration Management Information System).

If review of the Alteration Installation Requirements indicates that

shortcuts in the SHIPALT development process are not warr anted , the Ship

Alteration Proposal is prepared by the MAVSEA Ship Logistic Division or its

designated representative . The completed SAP is attached to a letter tasking



_ _ _ _ _ _ _ _ _ _  -

7
a design agent to develop the scope of the alteration . The SAP includes

such information from SAIlS as nomenclature , identification by stock

number or manufacturer’ a part number, quantity required per ship, opez..

ating and technical characteristics , space and weight requirements, draw-

ing numbers, and specifications. The SAP once again updates the B(~(,

using all th. information a~ailable from the original Pta, the cost and

f.asihility study, and the AIR.

The next step in the process is the preparat ion of the alteration

scope by a design agent tasked by the NAVSEA ~~ip Logistic Division.

This design agent is normally the planning shipyard responsible for deve].-

opment of alterations to the ship class in question. The scope includes

the following ;

a) A general description of the alteration .

b) The rationale for accomplishment of the alteration .

c) I~ saription of installation requirements for new equipment ;

ripout of existing equip ment ; certifi cations required; and shock , vibrat ion,

and noise requirements.

d) Watertight integrity .

e) Self—generated noise characteristics .

f) Interrelated alterations.

g) Quality control .

h) A cum.n tat ion affected,

i) Preventive Maintenance (P18) requirements.

j ) Tests to be conducted .

k )  Training requirements.

1) Material requirements including spares . 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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a) Productio n requ irements .

n) Weight and moment changes .

o) Qtanges to demands on services such as air , water , and power.

p) Costs of install ation .

q) Safety & nsiderations.

The scope also includes a consolidated BOIl listt ng al]. materials with

ordering data as developsi in the previous BOIls and adding special material

identification codes, units of issue for items to be ordered , service

us., uni t cost with base year , categories of material such as long~lead-

time or centrally procured, end-use drawing and piece numbers, cabling and

piping, and components and equipment to be removed or relocated during

accomplishment of the alterat ion.

The consolidated BOIl is reviewed by the NAVS~A Ship Logistic Division

or its designated agent for completeness , use of National St~ c~ Numbers,

duplications , and material categori zation . Upon completion of review, the

scope is approved by the NAVSEA SLD and the consolidate ’ SCM is inserted

into siias. The Ship Alteration Record ( SiR ) is next prepared from the

information contained in SAIlS, augmented by data from any or all of the

previous steps in the alteration development . The SiR contains the same

consolidated SCM as the scope.

After completion of the SiR, the alteration is re ady to be included

in the fleet Modernization Program (P1P ), which contains the priority

listing of all out stan ding SHIPALTs from the ANT (Ainalgamat.d Military

Improvement Plan/Technical Improvement Plan) . The P~~ is a six-year

document which indicates the scheduled overhauls of each ship by hull ma.

ber and locat ion , the alterat ions planned for accompli shment during a given

_ _



—--  
- - ~~~

--

~~~
- - _______

9
overhaul , the estimated procurement cost for the hardware associated with

each alterat ion, the estimated manpower effort and cost to install each

alte ration , and a general statement on the status of completeness of the

BOX. The flU~ considers operational requirements , schedule , and the

information available from SillS in deciding to program (i.e., schedule

and fund) an alteration for accomplishment in a given hull during a parti..

oular time frame In the case of a syst em under procu rement , the procure..

aent le~d time is taken into account when progr~~~i’ig an alteration for

accomplishment under the ~~~~~.

Once the alteration has been progr~~~ed in the PIP for accomplishment,

a portion of Operation and Maintenance, Navy (O&IN ) fundi ng called Design

Services Allocation (~DSA) is authorized to prepare the Basic Alteratio n

Class ~~awings (BACDs ) reflecting the alteration and to update selected

ship’s records upon completion of the alteration . (An tnt erest ing anomaly

is that flSA funds do not provide for updating documentation affected by

accomplishment of OR DALTs.)  The NAVSEA Ship Logistic Division then tasks

a design agent, who is provided with the ccsplete alteration scope docu-

mentat ion, to develop the BACDe • C~oe again, the SCM is updated and

refined as necessary. The N&VS~A SLD reviews and approves the completed

BACDe and enters the BACD SON into Sills.

Unique configurations within a class of ships are occasionil].y

encountered, When this situation is found to .xist , Supplementary Alter ..

at ion Deawings (SAD. ) are prepared. These SiDe, in general , apply to only

a few ships. The unique material requirements identified in the SAD. are

usually prooar4d by the designated installing activity .

Once the alteration is prograumed in the P~~ for accomplishment and

___  _ _ _ _ _ _ _ _ _ -  - -
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the BACDe are ocmpl.t., procurement of material and installation planning
may begin . An advance planning letter is sent by NAVSEA to the installing
activity on. year pr ior to the planned insta llatio n so that requirements
and detailed scheduling may be a000uiplished. A follow—on lett er is sent
six months prior to the installati on to confirm the alte rat ions to be
accomplished. This follow-on letter is called the one hundred..eighty
day lette r . At this point the alterat ion pro cess, except for the not insig..
idfioant d•taila of the actual insta llat ion, is complete . It has taken
more than thr.. years from suta issjon of the original PIll to installation
of the system on th. first ship of a lass, See Figure ii.

SECTION III

POSSIBILrrI&5 FOR STREA)g~lN~M~ ThE PROCEWRE

The procedures outlined in the preceding section , followed sequ.rs..
tiai]y, ensure development of a well defined , documented, logistically
supported altera tion . Some programs , however , cannot afford the luxury
of devoting more than three years to th. preparation for the first instal-
lation , Accord ingly, it is worthwhile to examine poaaibilitj .s for shor..
tening bhe SHIPALT development process .

ta was mentioned above duri ng the descriptio n of the Alteration
Installation Requirements (AIR), it is possible to omit the ~ aip Altera tion
Proposal (SAP) and the development of an alteration scope it the AIR is
detail ed enough to fulfill the stated set of requirements. (See p. 6
above.) Preparing a SAP and scope takes up to eight months. Deleting

• them would save most of that time , even though some additional time would

L _ _ _ _ _
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• probably have to be spent in the production of a more refined AIR . See

Figure 18 for a comparison of the streamlined process with th. original .

Contingencies for emergent requirements in the PIP also provide

possibilities for streaml ining the alterat ion development process .

Requirements which arise during the execut ion year of the PIP can be

• acoameodated by• either peprogra ing funds or compensati ng at th . expense

of other programs within the PIP . In this case , it is necessa ry that a

thorough study be conducted to ensure that all material can be made

available , that the alteration is feasible , and that all inberface prob-

lame hav, been resolved . The time saved by this contingency could allow

later completion of the SiR (Ship Alteration Record), but might entail

ri sk in Basic Alterat ion al ass L* awing development . The PIP also allows

a high priority PMI to be ente red directly into the NIP (Military

Improvement Plan), the ANI (Amalgamated Military Improvement Plan/

Technical Improvement Plan), and the PIP , which could reduce some of the

adeinistrativ e time involved in the process. Spending extra effort on

development of a detailed AIR appears to be the best way to minimise

SHIPALT development time, however.

L 

SECTION V

• ~ )NCLUDING R~ 1ARXS

In order to optimise the interface between weapon system development

and acquisition on the one hand and installation in fl..t platfo rms on the

other , identification of a prop osed alteration , evaluat ion of it through
• cost and feasib ility studies , approval of the alterat ion, development of

~

-

~

- -~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 



~ r : — ~~ 
—-

~~~~~~~

• 12

specific alteration plans , and fundi ng the accomplishment of the alterat ion

in the Fleet Nodernisation Program must all be parts of an integrated

effort . The prescribed NAVSEA process for integ rating new weapon systems
• into ext sting ships is well constructed and sufficiently detailed for

effective implementation. Problems which arise in the implementation of

the proce ss can generally be tra ced to a lack of complia nce with some step

in the orderly development sequen ce. The length of time required to carry
out th. process, however, is a disadvantage, *en no other aspects of

system development will be jeopardised by acceleration of th. first instal-

lation , the short cuts provided for in the prescribed procedures should be

utilised. The most promising of these for wide app lication is the develop-

ment of the Alteratio n Insta llation Requirement ( AIR) to as great a level

of detail as possible.



APP~~DIX

LIST OF ACRONIMS

AIR Alteration Instal lation Requirement
11ff Amalgamated Military Improvement Plan/Technical Improvement Plan
BACD Basic Alterat ion Class ~~awiug
BOM ~ .ll of Material
CIWS CLose In Weapon System
CR0 Chief of Naval Operations
I~ A Design Services Allocation
PIP Fleet )bdernisati x~ Program
NIP Military Improvement Pl an
NAVSEA Naval Sea Systems Command
ORDALT Ordnance Alteration
P11 Proposed Military Improvement
PIS Preventive Maintenance Subsystem
PTI Proposed Technical Improvement
O&MN Operat ions and Maintenance, Navy
SAD Supplementary Alteration t~awing
SANIS Ship Alteration Management Infor mat ion System
SAP Ship Alteration Proposal
SiR Ship Alteration Record
SHAPI Ship Acquisition Project Manager
SHIPALT Ship Alteration
SLD Ship Logistic DLvision
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