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EXECUTIVE SUMMARY 

Purpose and Focus of Study Project 

There has been considerable misunderstanding and discussion of the basic issue 

and intent of MIL-STD-1388-1 and -2, Logistic Support Analysis, relative to appli¬ 

cation to Naval Air Systems Command major aircraft weapon system programs. The 

purpose and focus of this study project is to identify the basic issue of the LSA pro¬ 

cess as the interface and integration of the system engineering and LSA processes in 

pursuit of a common goal—definition of system requirements and progressive develop¬ 

ment of design with the objective of fielding a weapon system optimized to provide 

the desired performance capability, availability, supportability, and economic effi¬ 

ciency in the planned operational environment. 

Study Project Report Orientation 

Based on analysis of MIL-STD-1388-1 and -2 and associated specifications and 

standards, plus interviews with NAVAIRSYSCOM personnel responsible for final 

preparation and issuance of MIL-STD-1388, the system engineering and LSA pro¬ 

cesses are oriented in discussion to the natural evolutionary process from determina¬ 

tion of system requirements to meet a specific military need, to establishment of 

final detail design and configuration maintenance. This is accomplished through 

assumption of a hypothetical weapon system program involving competitive proto¬ 

type aircraft development, and discussion of this evolutionary process in terms of 

the acquisition life cycle (Conceptual, Validation, Full Scale Development, and 

Production/Deployment Phases). Finally, conclusions and recommendations are pro¬ 

vided based on the writer's experience as a contractor representative involved with 



Integrated Logistics Support since the year 1961 . 

Conclusions, Recommendations and Implications 

The LSA and system engineering processes are highly iterative throughout the 

acquisition life cycle as system, subsystem, weapon replaceable assembly, and major 

repairable component functional/physical characteristics are definitized and detail 

design is established. The LSA process provides standard methodology for integrating 

logistic support requirements into aircraft design, and a common data base of design 

and logistic support characteristics to allow functional support element managers to 

develop complementary support assets for operational support. 

Recommendations include (1) co-location of logistic and operations research 

engineers within the engineering project for the specific weapon system program, 

(2) early establishment of the LSA process in the Conceptual Phase with depth of 

analysis in consonance with the system engineering process (contributing to the pro¬ 

gressive development of aircraft design specifications and baselines), and in support 

of major program milestones, (3) delay of spare and repair parts provisioning until 

' subsystem design matures and significant maintenance usage data is accumulated to 

allow decisions of range and depth of recuirements to reflect fleet experience, and 

(4) successful implementation of the LSA process by first translating the standards con 

tained in MIL-STD-1383 into an update of AR-30A, Integrated Logistic Support Pro¬ 

gram Requirements, and finally, preparation of MIL-HDBK-240 guidelines for LSA 

performance . 

The LSA process has the potential to ensure incorporation of logistic support 

and operational economic and efficiency characteristics into aircraft design. 
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SECTION I 

INTRODUCTION 

Purpose of the Study Project 

Integrated Logistic Support (ILS) plans and policy personnel at the Naval Air 

Systems Command (NAVAIRSYSCOM) are formulating procedures for impiementation 

of the Logistic Support Analysis (LSA) methodology defined in Military Standard 

o 
(MIL-STD) 1388-1, dated 15 October 1973. This effort is a refinement of previous 

applications to aircraft weapon systems currently under development. It is the purpose 

of this report to present a condensation of the intent of MIL-STD-1388-1, and to in¬ 

corporate observations for a natural integration of the LSA process with the evolution¬ 

ary system engineering process. Department of Defense Directive 5000.1, Acquisi¬ 

tion of Major Defense Systems, states: 

Logistic support shall also be considered as a principal design parameter 
with the magnitude, scope and level of effort in keeping with the program 
phase. Early development effort will consider only those parameters that are 
truly necessary to bcsic defense system design, e.g., those logistic problems 
that have significant impact on system readiness, capability or cost. Pre¬ 
mature introduction of detailed operational support considerations is to be 
avoided.3:4 

MIL-5TD-499A, Engineering Management, dated 1 May 1974 describes the 

relationship of Integrated Logistic Support with system engineering (Part III of the 

System Engineering Management Plan) as follows: 

ILS planning impacts upon and in turn is impacted by the engineering 
activities throughout a system life cycle. Initially, support descriptors in 
the form of criteria and constraints are furnished with the top level system 
operational needs. These descriptors will include such items as basing con¬ 
cepts, personnel, or training «•onstraints, repair level constraints, and simi¬ 
lar support considerations. ILS descriptors should be quantified whenever 

1 
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possible and then be continually and progressively refined and expanded with the 
evolution of the design. System engineering, in its evofution of functional and 

• detail design requirements, has as its goal the achievement of proper balance 
among operational, economic, and logistic factors. This balancing and integrat¬ 

ing function is an essential part of the system/cost effectiveness trade-offs and 
studies. Normally, the lower ILS descriptors will influence and be influenced 
by their relationship to costs of ownership and Reliability and Maintainability 
(R&M) parameters. Thus, the integration of ILS concepts and planning con¬ 
siderations into the system engineering process is a continual and iterative ac¬ 
tivity, with the output being the optimal balance between performance and sup¬ 
port considerations and optimal trade-offs among costs of ownership, schedule, 

and system effectiveness.®'® 
* • 

Specific Goals of the Project 

The goals of this project are summarized as follows: 

1 . To reveal the distinct benefits of the LSA process over the previous 

Maintenance Engineering Analysis programs. 

2. To reveal the natural and necessary interface and integration of the 

LSA process with the systems engineering process toward the achieve¬ 

ment of common objectives. 

3 . To provide recommendations based on the writer's ILS experience . 

4. To provide an objective understanding of the LSA process for 

application to future air vehicle weapon system programs. 

Definitions 

1 . Critical Design Review (CDR): This review shall be conducted for each Cl 

when detail design is essentially complete. The purpose of this review will be to (1) 
determine that the detail design of the Cl under review satisfies the performance and 
engineering specialty requirements of the Cl development specifications, (2) estab¬ 
lish the detail design compatibility among the Cl and other items of equipment, fa¬ 
cilities, computer programs and personnel, (3) assess producibilîty and Cl risk areas 
(on a technical. cost, and schedule basis), and (4) review the preliminary product 

specifications. ̂ :14 

2 . Development Specification: . . . .state the requirements for the design or 

engineering development of a product during the development period. Each 

2 



development specification shall be in sufficient detail to describe effectively the per¬ 
formance characteristics that each configuration item is to achieve when a developed 

^ *70 

itefn is to evolve in a detail design for production. : 

3. Logistic Support Analysis (ISA): A process by which the logistic support 
necessary for a new system/equipment is identified. It includes the determination 
and establishment of logistic support design constraints, consideration of those con- - 
straints in the design of the "hardware" portion of the system, and analysis of the 
design to validate the logistic support feasibility of the design and to identify and 
document the logistic support resources which must be provided, as a part of the 
system/equipment, to the operating and support forces. Analytical techniques used 
to determine limited aspects of logistic support requirements are a part of the overall 
LSA process... .^ 

4. Logistic Support Analysis Record ÍLSAR): The final documentation of the 
logistic support ana lysis, recorded in deliverable form, that is the basic source of 
data related to the maintenance and logistic support for a specific item. : 

5. Preliminary Design Review (PDR); This review will be conducted for each 
Cl or aggregate of Cl's (Configuration Items) to (1) evaluate the progress, technical 
adequacy, and risk resolution (on a technical, cost and schedule basis) of the selected 
design approach, (2) determine its compatibility with performance and engineering 
specialty requirements of the Cl development specification, and (3) establish the 
existance and compatibility of the physical and functional interfaces among the Cl 
and other items of equipment racilities, computer programs, and personnel .8:14 

6. Product Specifications:.. . .are applicable to any item below the system 
level, and may be oriented toward procurement of a product through specification 
of primarily function (performance) requirements or primarily fabrication (detailed 

x design) requirements 

7. System Design Review (SDR): This review shall be conducted to evaluate 
the optimization, correlation, completeness, and the risks associated with the allo¬ 
cated technical requirements. Also included is a summary review of the system engi¬ 
neering process which produced the allocated technical requirements and of the 
engineering planning for the next phase of effort. This review shall be conducted 
when the system definition effort has proceeded to the point where system charac¬ 
teristics are defined and the allocated configuration identification has been estab¬ 
lished. This review will be in sufficient detail to ensure a technical understanding 
among all participants on (1) the updated or completed system or system segment 
specification (2)... 

8. System Engineering Process: A logical sequence of activities and decisions 
transforming an operational need into a description of system performance parameters 
and a preferred system configuration.^^ 

3 
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9. System Requirements Reviews (SRR): These reviews shall be conducted to 
ascertain progress in defining system technical requirements and implementing other 
engineering management activity . The number of such reviews will be determined 

by the procuring activity.®1^ 

10. System Specification:_states the technical and mission requirements for 
a system as an entity, allocates requirements to functional areas, and defines the 

interfaces between or among functional areas 

Scope of the Project 

This report encompasses the LSA process in terms of "what" is required throughout 

the acquisition life cycle. As such, the primary thrust is a portrayal of a joint systems 

engineering/logistic support analysis process. An overview is provided, thus eliminat¬ 

ing the tendency to become engrossed in detail which overshadows the simplicity of a 

natural, evolutionary progression from requirement determination to fielding an ef¬ 

fective, efficient and economical weapon system. 

Limitations of the Project 

Since this report provides an overview of the LSA process, no attempt is made to 

deal with such important matters as "how" LSA should be implemented. MIL-STD- 

1388-15 and 1388-26 (Logistic Support Analysis Data Element Definitions) are Tri- 

Service documents which allow each Service flexibility in detail application cf re¬ 

quirements. Further, LSA includes seven of the nine ILS elements identified in DoD 

Directive 4100.35, Integrated Logistics Suppet. : Although LSA is the key process 

inachieving an integrated logistic support program, separate functional disciplines 

exist for planning and acquiring physical support assets for the other logistic elements 

that comprise a total support system, (not separately discussed herein). All report 

considerations are based on application of LSA to NAVAIRSYSCOM major aircraft 

4 



weapon system programs. 

Organization of the Report 

As noted in the Table of Contents, an Introduction is provided in Section I, and 

a brief background of early efforts to achieve "Integrated Logistic Support" is pro¬ 

vided in Section II. Section III then discusses the Present Situation and Current 

Philosophy of Integrated Logistic Support in view of the LSA process. Sections IV 

through VII discuss the evolutionary aspects of the LSA^system engineering effort as 

applicable in each phase of the weapon system acquisition cycle . A primary premise 

of Sections IV through VII is that discussion is based on a hypothetical program which 

includes full scale prototype aircraft in the Validation Phase. Finally, Section VIII 

covers Conclusions, Recommendations and Implications. 
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SECTION II 

BACKGROUND 

MEA Programs - AR-30_ 

Prior to the advent of ISA, integration of support element requirements for 

NAVAIRSYSCOM aircraft programs was achieved through the Maintenance Engineer¬ 

ing Analysis (MEA) program, according to the requirements of NAVAIRSYSCOM 

Aeronautical Requirement (AR)-30 specification . This specification was tailored in 

application to each individual program on the basis of weapon system complexity. 

The MEA program was excellent in the discipline applied to achieve integration of 

all functional support element requirements, through consistent use of common main¬ 

tenance plans and analysis data for the weapon system, subsystems, equipments, and 

components. Logistic specialists in areas such as support equipment, spares, techni¬ 

cal data, training, and personnel used identically documented maintenance data to 

develop and acquire totally complimentary support assets for operational support. 

The result was the proper mix of numbers of trained maintenance personnel, the 
% 

technical manuals required to perform maintenance, the support equipment to allow 

effective maintenance of specific tasks, and assurance of the appropriate provisioned 

spare and repair parts to return a component to ready-for-issue (RFI) condition. 

The basic shortfall of this approach lies in what was not done, rather than in 

criticism of the MEA program. Missing was the early integration into weapon system 

design of the characteristics required to field an aircraft with an optimum mix of per¬ 

formance capability, availability, supportability, and economic efficiency. 

6 
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SECTION III 

PRESENT SITUATION 

LSA Implementation Efforts 

NAVAIRSYSCOM plans and policy personnel are presently refining the procedures 

required to translate the standards of MIL-STD-1388-1 and -2, LSA, preparatory to 

issuing standard specification requirements for specific weapon system programs. 

1 *3-1 -3-15 
The outcome of this effort may logically be a revision of AR-30A ' and, 

based on this specification requirement, preparation of a handbook for tailored con¬ 

tractor application of the LSA process to individual weapon system programs (Mili¬ 

tary Handbook-240, not yet issued). The LSA process may be implemented with a 

manual, automated or combined approach to output documentation. Technical data 

is expensive, comprising approximately 14% of the acquisition cost of major weapon 

systems. Accordingly, for major weapon system programs, it appears mandatory that 

an LSA Record (LSAR) be established in an Electronic Data Processing (EDP) program. 

'MlL-STD-1388-2 provides a standard description of data element inputs to such a 

data bank. Appendix A of this report depicts sample report outputs that may be 

machine produced from the LSAR. Maximum use of unmodified machine output re¬ 

ports will minimize the cost of Contract Data Requirements List (CDRL) deliverable 

items. This will not, however, eliminate the requirement for manually prepared 

LSA documentation . 

The use of a Resident Integrated Logistic Support Detachment (RILSD), stationed 

at the contractors' facility, provides an excellent opportunity to further reduce the 

7 



requirement for manually prepared documentation in rigid format (with corresponding 

adjustment of CDRL requirements). This U. S. Navy team, representing an extension 

of the office of the Navy Assistant Program Manager-ILS, can, for example, utilize 

informal contractor documentation to verify LSA trade-off analyses and resulting main¬ 

tenance concepts. This type of cooperative effort between contractor and Navy mem¬ 

bers of the Integrated Logistic Support Management Team (ILSMT) can provide an 

efficient and effective approach to realizing the goals of LSA, while reducing pro¬ 

gram cost. 

Current Philosophy 

The primary thrust of the LSA process is to extend "Integrated" Logistic Support 

to influence design, as well as functional support element requirement (the MEA pro¬ 

gram) integration.^'^ Figure 1 depicts the natural evolutionary process of weapon 

system design and ILS. The key to design integration is the mutual achievement of 

engineering and logistic goals through a joint team effort that results in progressive . 

embodiment of mutually desired design characteristics in weapon system engineering 

'baselines and specifications. 

Accordingly, the LSA process incorporates and replaces the previous MEA pro¬ 

gram . This may be visualized by reviewing the three basic steps or phases of the 

LSA process described below:^:^ 

Phase I - General Logistic Support Analysis 

1. This phase covers the time period of the Conceptual Phase, Validation 

Phase, and up to completion of the Preliminary Design Review during 

Full Scale Development. The LSA process is directed to support synthesis, 

8 



trade-off analysis, and design appraisal in the Conceptual Phase, with the 

objective of integrating viable maintenance and support concepts to the sub¬ 

system level (or third level of the Work Breakdown Structure), in the System 

Specification. ILS requirements for reliability, maintainability, availability 

and level of repair (in broad terms of a maintenance concept for Organiza¬ 

tional, Intermediate and Depot level activity) are quantified to be used as 

design parameters. The trade-offs are of a subsystem nature to permit selec¬ 

tion of types of systems, i.e., UHF versus HF radio, for application to the 

System Specification and the Functional Baseline. The Navy is primarily 

responsible for this effort, but prime contractors may expect involvement 

through conceptual studies. 

2. In the Validation Phase of our hypothetical prototype program (envision 

competetive prototypes in a fly-off during this phase), a similar effort is 

involved but to greater depth of analysis, although still broad in scope. 

Prime LSA responsibility normally lies with the contractor, and the results 

are incorporated in the Development Specification which establishes the 

weapon system Allocated Baseline. 

3. Prior to detail design the Full Scale Development (FSD) phase, a Pre¬ 

liminary Design Review (PDR) is conducted by the Navy. The LSA process 

is involved with ensuring compatability of the weapon system and support 

system functional requirements in the system engineering process. The PDR 

is an evaluation of the weapon system functional design as an entity of 

design performance/physical characteristics and operational support 

9 
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characteristics. The results of this effort are documented in the Development 

Specification and the engineering Allocated Baseline, as modified by the PDR. 

Phase II - Detailed Logistic Support Analysis 

1 . The effort following the PDR in PSD is identical to the old MEA program. 

Based on the progressive release of detail design, specific and complete 

maintenance analysis is accomplished for selected systems, subsystems and 

repairable components. The ISA Record is expanded with inputs from the 

various support element disciplines for firm support program requirements. 

Emphasis continues toward impact on design, plus ILS requirements identifi¬ 

cation. The LSAR is frozen following the CDR at the end of PSD, and the 

design characteristics representative of the LSAR data base are reflected in 

the Product Specification and Product Baseline. 

Phase Ml - Revised Logistic Support Analysis 

1 . During the Production/Operational Phase, changes to the LSAR can only 

be effected through approved Engineering Change Proposals (ECP's). The 

initial effort involves incorporation of changes as a result of Development 

Test Ill/Operation Test III [Board of Inspection and Survey (BIS) 

Trials and Operations Test and Evaluation Force (OPTEVFOR) tests]. 

This overview of the LSA process highlights the mutuality of interest of the system 

engineering and LSA processes. The goals and object! /es are common. The depth of 

analysis and documentation are common and evolutionary in a common interest to the 

acquisition phase at hand. 

A critical observation at this point is the type of logistic personnel required for 

11 



ISA. Logistics organizations have been typically lacking in skilled system engineer¬ 

ing and operations research specialists. The LSA requires the use of technical 

modeling techniques that are complimentary fo those used in the system engineering 

process. Without these skills, logistics personnel cannot effectively communicate and 

interface with system engineering personnel. If this oasic interface fails, so will the 

intent of the LSA process. Logistic organizations must acquire these disciplines and 

skilled personnel or suffer the abrogation of LSA responsibilities to the engineering 
• • 

function. This is true because the Navy will see the LSA process effectively imple¬ 

mented—one way or another. The abrogation of responsibility is a poor second choice 

for the Navy, since it is equivalent to having a Quality Assurance organization re¬ 

porting to the Chief of Manufacturing Operations (thus negating the authority to 

function effectively). 

12 



SECTION IV 

ISA PROCESS - CONCEPTUAL PHASE 

Reference; 5:2-19, 10, 11, and 12. 

Support Synthesis 

The results of the Conceptual ISA process contribute to finalizing the System 

Specification, through studies of intended use of the weapon system in its role to 

meet the threat that is dictating the basic requirement. Thu data required for Sys- . 

tern Specification inputs includes quantitative parameters for annual operating re¬ 

quirements and availability, reliability, maintainability, mission support profile, and 

environmental factors, among others . Maintenance and support concept outputs are 

consistent with the System Specification und completed trade-off studies. 

Historical data is accumulated (or data by system similarity), based on the 

evolving weapon system performance/physical characteristics and functional/per- 

fcrmance support requirement characteristics. Data accumulated is synthesized into 

broad support concepts for weapon system alternatives. This effort is conducted pri¬ 

marily by the Navy and is concerned with such broad considerations as supportabil ity 

of alternative subsystems to be eventually specified for the weapon system, and ap¬ 

plication of automated test equipment (used for various weapon systems) versus pe¬ 

culiar support equipment. 

Trode-Off Analysis 

Using the data gathered for the support synthesis process, trade-offs of alternative 

weapon system/subsystem configurations are accomplished using reliability, mamtam- 

13 



ability, availability, life cycle cost (LCC), and support simulation technical modeling 

techniques. Progressive establishment of a LSAR provides an EDP data bank (supple¬ 

mented with data for alternative subsystems as appropriate) against which such model¬ 

ing techniques may be applied. Inputs to the LSAR record come from the traditional 

disciplines of reliability, maintainability, human engineering and so forth. This 

trade-off process obviously requires a continual dialogue between logistics and engi¬ 

neering personnel in a mutual effort to optimize a general weapon system configuration, 

Since we are considering prototype aircraft in the Validation Phase, it may be de¬ 

sirable to establish design to cost (DTC) goals as constraints on contractor develop¬ 

ment efforts. It would be imperative, therefore, that LCC considerations are firmly 

imposed upon the DTC determination. 

Logistic Design Appraisal 

Based on the results of the trcde-off analysis, the systems engineering and logis¬ 

tic analysis engineers recommend an optimized weapon system configuration for the 

'System Specification. A Logistic Design Appraisal is accomplished to ensure ap¬ 

propriate logistic considerations are embodied in the System Specification. This 

configuration is then discussed with "user" (or Fleet) personnel to assure that the 

proposed support concept parallels the existing Service logistics system. This is 

known as a System Impact Review, and it includes presentation of subsystem alter¬ 

natives considered, together with supporting rationale from the trade-off analyses. 

Subsequent to this review, physical design, performance and support system 

factors are established in the LSAR as the data base for launching the Validation 



— 

Phase effort. Appropriate ILS data/factors are now finalized in the System Specifica¬ 

tion and Functional Baseline. It should be noted that the Conceptual Phase analysis 

is entirely parametric in nature and in equal depth of analysis as that involved in the 

system engineering process. 

Preliminary ILS Requirements Determination 

The LSAR, as now established, is used to identify preliminary support requirements 

in the form of preliminary maintenance, support equipment, supply support and other 

support element planning concepts for the weapon system and major subsystems. This 

information provides support system guidance for contractors participating in tho Vali¬ 

dation Phase. Indeed, a requirement for the DSARC I, Program Initiation Dec;sion, 

is a Broad ILS Plan which can now be prepared for use in the RFP and Source Selection, 

DSARC I, and the Validation Phase contracts. 

15 
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StCTION V 

ISA PROCESS - VALIDATION PHASE 

Reference; 5:2-21, 10, 11, and 12. 

ISA Data Verification 

During the Validation Phase, intentional restraint must be exercised to avoid 

unnecessary expense in detail ISA activity. The prototype program is a minimum 

cost appnxsch toproving design feasibility, utilizing competing contractors. Nor-, 

mally only one contractor will be selected for FSD, and resources expended by the 

losing contractor are not recoverable. 

Contractors selected and awarded contracts for prototype development and fly- 

off embark on a course leading to the System Requirements Review. Each contractor 

responds to the System Specif'cation/Functional Baseline requirements with specific 

system, subsystem and weapon replaceable assembly (WRA) recommendations. During 

this period the contractor conducts an iterative effort similar to that performed by the 

Navy in its Conceptual Phase support synthesis and trade-off analysis activity. His¬ 

torical data is refined and expanded by each contractor in an effort to home-in on a 

functional requirement approach to their specific prototype aircraft predicted design. 

System engineers and logistic analysis engineers ¡oin in a review of their planned joint 

approach to system design and support system definition at the System Requirements Re¬ 

view. 

Trade-Off Analysis 

Following approval to proceed with system design, each contractor proceeds 

✓ 
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toward a System Design Review prior to actual fabrication and assembly of the proto¬ 

type vehicles. The system engineering and logistic support analysis process becomes 

highly iterative as prototype design progresses, subsystem by subsystem, until a pro¬ 

ducible design exists. It should be noted that detail design analysis to the component 

level is not desired. ISA effort remains at thï subsystem, WRA, and major reparable 

item level. During this period the support synthesis and trade-off analyses efforts are 

continuai in an effort to optimize design and support characteristics. The LSAR is 

expanded and tailored to the specific weapon system configuration . An important 

activity during this phase is the effort to eliminate risk areas in design and support 

concepts, and the further definition of specific support problems. Since the basic 

purpose of a prototype program is to prove design and support concept feasibility, 

perfection of a final outcome is not anticipated and does not warrant the expenditure 

of resources that would be required to achieve such a goal. 

Level of Repair (LOR) Analysis - Non-Economic 

In order to provide a firm maintenance concept for Full Scale Development effort, 
X 

and, even more importantly to provide a basic input to design, it is desirable to con¬ 

duct a non-economic LOR analysis prior to the System Design Review. The LOR 

analysis is focused to determine repair levels based on technical feasibility and the 

capability existing in the Navy logistic system. Any impact that can be made on 

design is desirable at this point to avoid redesign during the FSD effort. 

System Design Review (SDR) 

The SDR is a critical review since it determines the final configuration of the 

prototype aircraft. Systems engineering and logistic analysis personnel join in pre- 
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senting the proposed configuration and support concept for the prototype aircraft. 

Special consideration should be given at this review to the risk areas remaining and 

support problems that exist, together with a general plan of addressing these areas 

during Development and Operational Testing (DT/OT I and II). Following the SDR, 

the contractors prepare the Development Specification, which, as modified by the 

Navy, establishes the Allocated Baseline for FSD effort. 

Logistic Design Appraisal 

This design appraisal serves the same purpose as noted in the discussion of the 

Conceptual Phase. The importance of keeping the "u.-.er" on board in the subsequent 

System Impact Review cannot be overemphasized if a satii^nctory vehicle is to be 

fielded with a satisfactory support concept. It also allows the "user" to plan for 

operational tests and support. 

Preliminary Logistic Support Requirements Identification 

Based on the prototype design and LSA effort, including the results of the non¬ 

economic LOR analysis, broad, but further refined, support requirements are developed 

based on a LSAR update corresponding to each contractors' prototype design. These 

requirements (plus the influence of deficiencies noted as a result of support problem 

identification) provide the basis for contractor preparation of a Detailed ILS Plan 

with definitive milestones, for implementation during FSD, and for use at DSARC II, 

the time of the Full Scale Development Decision. Figure 2 represents the major data 

items generated in this acquisition phase. 
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♦PRELIMINARY LOGISTIC SUPPORT 

REQUIREMENTS IDENTIFICATION 

Maintenance Planning 

1 . Broad Maintenance Concept 

2. Maintenance Planning Factors 

3. Initial R & M Parameters 

4. Initial Repair Level Data 

Support and Test Equipment 

]. Initial Support and Test Equipment Parameters 

2. Initial Support and Test Equipment Requirements 

3. Initial Existing Equipment Lists 

Supply Support 

1. Recommended Support Concept 

2. Initial Government Furnished Equipment (GFE) List 

3. Initial Standardization Data 

Transportation and Handling 

1. Initial Handling Equipment Parameters 

2. Special Storage and Storage Requirements 

3. Initial Existing Equipment List 

Figure 2, VALIDATION PHASE 

LSA DATA FOR ILS MANAGEMENT REVIEW 
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‘PRELIMINARY LOGISTIC SUPPORT 

REQUIREMENTS IDENTIFICATION 

Technical Data 

1 . Preliminary Technical Doha Plan 

2. Operational Techni'.nl Data Factors 

Facilities 

1. Initial Facility Requirements 

2. Existing Facility Availability 

3. Initial Facility Requirements Plan 

Personnel, Training and Training Equipment 

1 . Preliminary Manpower Requirements 

2. Preliminary Training Requirements 

3. General Training Equipment Specifications 

‘Accomplished to the level that NOTE: These requirements 
Validation Phase design permits. expanded from MIL 

1388-15:21 

Figure 2-Cont'd., VALIDATION PHASE 

LSA DATA FOR ILS MANAGEMENT REVIEW 

are slightly 
-STD- 

20 



SECTION VI 

ISA PROCESS - FULL SCALE DEVELOPMENT PHASE 

Reference; 5:2-21, 10, 11, and 12. 

Functional Requiremenfs IdenHficoHon/System Impact Review 

With one contractor's design approach having been selected as a result of the 

Validation Phase competition, and with system, subsystem, weapon replaceable assem- 
* 9 

bly, and major component identification resulting from the prototyping effort, for¬ 

malized functional requirements for design and support are established based on the 

contractor prepared Development Specification/Allocated Baseline, as modified by 

the Navy for FSD use. A preliminary economic LOR analysis is conducted to formalize 

planned levels of repair and provide inputs to detail design. The iterative process of 

support synthesis and trade-off analysis is continued to finalize the system design prior 

to the Preliminary Design Review (PDR). System, subsystem, weapon replaceable assem¬ 

bly and major component design is documented in engineering drawings to provide the 

basis for Navy review, approval, and subsequent detail design. At this point in the 

acquisition cycle, full contractor teams specifically formed to address such disciplines 

as design, reliability, maintainability, human engineering and safety are engrossed 

with formal definition of system/subsystem level requirements for support and design 

constraints. 

Another System Impact Review is accomplished with the "user" Command (includ¬ 

ing other "operationally" oriented organizations) to evaluate system/subsystem level 
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design satisfaction prior to detail design. This assessment of the impact of the new air¬ 

craft weapon system design on the existing Service operational and support systems in¬ 

cludes such considerations as depot workload and scheduling, provisioning and inven¬ 

tory factors, personnel factors, training/training equipment factors and requirements, 

technical manual requirements, and transportability requirements. The assessment is 

conducted in the light of support characteristics embodied in the design. 

General Logistic Support Requirements Identification 

Following a LSAR update to ensure a current data bank exists, outputs are pro¬ 

duced to document the requirements for each support element. Utilizing the ISA data 

outputs, a ISA Data Verification is accomplished to assess logistic support system cap¬ 

ability to support the weapon system effectively and economically. As necessary, 

trade-off studies are conducted to optimi-e system, subsystem, weapon replaceable 

assembly and major repairable component design with desired support characteristics. 

This is a critical period since the baseline established and presented at the PDR guides 

Nthe detail design effort. \ 

Preliminary Design Review 

System engineering and logistic support analysis personnel join to present the 

system level design and logistic support characteristics to the Navy. Approval of the 

formal system level design launches the FSD detail design effort. 

Detail ISA Process 

The iterative LSA process continues to follow the depth of design, and design and 

support characteristics are progressively established and entered into the LSAR to the 



component level (based on U. S. Navy/contractor selection of subsystems and repairable 

components) as detail design of subsystems is completed. A final economic LOR analy¬ 

sis is accomplished to verify previous determinations, and expand the analysis to the 

range of repairable components desired. The approved levels of repair are input to the 

LSAR and output to each functional support element discipline. Time is critical in the 

detail design period, and logistic support analysis must proceed rapidly to allow feed¬ 

back to be provided in time to have an impact prior to final design release. 

Logistic Design Appraisal 

Based on detail design release and functional logistic requirements identification, 

a logistic design appraisal is accomplished. Specific considerations include the follow- 

. 5:12 
mg: 

1. Logistic Support for the total system. 

2. Physical Configuration, including structural arrangement, installation, con¬ 

trols, displays, accessibility of components, and transportability. 

3. Maintainability considerations such as operational performance monitoring, 

built-in test capability, on-line versus off-line test requirements, compo¬ 

nent interchangeability, modularization, accessibility, criticality, stan¬ 

dardization and human engineering factors. 

4. System and comp * ent reliability or malfunction rate/mode of assembly. 

Detail Logistic Support Requirements Identification 

Complete identification of logistic requirements is accomplished based on the 

detail design and related maintenance characteristics, as established in the LSAR. 
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When complete, this record documents all support requirements for the weapon system. 

Most aircraft manufacturers have EDP systems for documenting and maintaining support 

equipment and supply support requirements. It may be practical to interface these sys¬ 

tems with the LSAR to complete the total record. Figure 3 represents the major data 

items generated in this acquisition phase. 

ISA Data Verificotion/Trade-Off Analysis 

As detail design is progressively completed, the LSAR is updated to ensure that^ 

decisions incorporated in the final design are clearly identified in the record. As 

necessary, trade-off analyses are conducted to optimize support and design considera¬ 

tions. 

Critical Design Review (CDR) 

A CDR is accomplished late in FSD or early in the low-rate production period. 

This joint presentation by system engineering and logistic support analysis personnel 

of the final detail design and support characteristics leads to approval for release of 

^drawings for production and establishment of the Product Specification and Product 

Baseline. 



*GENERAL/DETAILED LOGISTIC SUPPORT. 

REQUIREMENTS IDENTIFICATION 

Maintenance Planning 

1. Definitized Maintenance Plan 

2. Complete Failure Mode and Effects Analysis 

3. Maintenance Actions/Task Data 

4. Qualitative and Quantitative R & M Data 

5. Total Maintenance Required by Location 

6. Repair Level Determination 

Support and Test Equipment 

1. Complete Support and Test Equipment Identification (Common and Peculiar) 

2. Support and Test Equipment Functions and Capability 

3. Maintenance Levels where Required 

4. Quantities per A/C, Squadron and Support Level 

5. Calibration/Measurement Requirements 

6. LSA fot Complex Support and Test Equipment Items 

Supply Support 

1. Detailed Supply Support Concept 

2. Complete G.F.E. List 

Figure 3, FULL SCALE DEVELOPMENT PHASE 

LSA DATA FOR ILS MANAGEMENT REVIEW 
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♦GENERAL/DETAILED LOGISTIC SUPPORT- 

REQUIREMENTS IDENTIFICATION 

3. Complete Standardization Data 

4. Spare and Repair Parts Recommendations for DT/OT III Tests and Interim 

(Augmented) Support 

Transportation and Handling 

1. Storage and Stowage Data 

2. Handling Equipment Lists (Common and Peculiar) 

Technical Data 

1. Technical Data Manual Requirements 

- Operational 

Organizational Maintenance 

- Intermediate Maintenance 

Depot Moinrencnce 

Facilities 

1. Complete Facilities Plan 

2. Facilities Design Criteria 

3. Facility Description and Utilization 

4. Facility Costs and Schedules 

Figure 3-Cont'd., FULL SCALE DEVELOPMENT PHASE 

LSA DATA FOR ILS MANAGEMENT REVIEW 



•GENERAL/DETAILED LOGISTIC SUPPORT- 

REQUIREMENTS IDENTIFICATION 

Personnel, Training, and Training Equipment 

1. Operator and Maintenance Manpower (Quantity and Skills) 

2. Personnel Training Requirements 

3. Detail Specifications for Training Equipment 

* Applies to all FSD LSA iterations 

in increasing detail. 

NOTE: Revised and Expanded from 

MIL-STD-1388-1,5:21 but 

not intended to be all- 

inclusive. 

Figure 3-Cont'd., FULL SCALE DEVELOPMENT PHASE 

LSA DATA FOR ILS MANAGEMENT REVIEW 
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SECTION Vil 

LSA/PROCESS - PRODUCTION/DEPLOYMENT PHASE 

Reference; 5:2-21, 10, 11, and 12. 

Impacts from Tests and Deplo/menf 

Tlie low-rate production authorization is normally initiated prior to PSD completion 

to provide program continuity between PSD and Production, and to permit long-leadtime 

procurement of material. As previously noted, the LSAR was frozen after the Critical 

Design Review at the end of PSD. Only impact from contractually authorized Engi¬ 

neering Change Proposals (ECP's) may modify the LSAR from this point forward. One 

may expect a number of changes as a result of Board of Inspection and 

Survey (DT-III Tests) and Operational Test and Evaluation (OT-III Tests) results. 

ECP's are normally subject to the ISA process. Accordingly, as ECP's are im¬ 

plemented the initial action is to review historical data, if appropriate, to establish 

R & M and supportability factors for design direction. As design progresses and system 

and detail design is approved, it may be desirable to conduct trade-offs of alternative 

design approaches. Depending on the magnitude of the ECP:s, System Impact Reviews 

are conducted with the "user" to ensure that design and support characteristics are 

compatible with the existing Service logistic system. Similar to actions in previous 

weapon system acquisition phases, the LSA and system engineers work in concert to 

produce an optimum design for performance and logistic support requirements. 
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"T 

Logistic Design Appraisol 

‘When ECP implementation has resulted in an established design, rhe LSA and system 

engineers join in presenting the proposed design in formal design reviews with the pro¬ 

curing agency. The common design objectives achieved in the LSA and system engi¬ 

neering process for each ECP results in modification of the Product Specification and 

Product Baseline, and leads to final Detail Logistic Support Requirements Identification. 

It should be remembered that the LSA process is highly iterative, and LSA data has been 

progressively fed to the functional logistic support element managers to permit evalua¬ 

tion and recommendation of changes to logistic support assets being procured. 

Detail Logistic Support Requirements Identification 

Based on final ECP design approval, support element changes are finalized and 

appropriate data updates are accomplished in the LSAR. With final update of the LSAR, 

each support discipline finalizes changes required to logistic support assets. It may be 

appropriate to conduct final trade-offs of support element requirements at this time. 

"During testing of ECP fixes the LSA and system engineers observe the effectiveness of 

design established in weapon system hardware. Concurrent with this test effort, pro¬ 

posed changes to support element assets such as technical manuals and support equip¬ 

ment are also evaluated as part of the LSA Data Verification process. ECP's resulting 

from changes mandated by operational/deployment experience are subject to the same 

iterative process. 

Although not discussed in detail in this report, LSA engineer participation in 

DT/OT III tests is mandatory (even if only as observers) to ensure proper and complete 



—............ . 

evaluation of design and logistic support. This some participation is required in the 

maintainability demonstration conducted by the procuring agency and the “user". 
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SECTION VIII 

SUMMARY 

Conclusions 

The basic issue and primary thrust of MIL-STD-1388-1 and -2 is that LSA must be 

an integral part of the highly iterative system engineering process. The system engi¬ 

neering and LSA processes are tied together in the pursuit of common design/oporational 

support goals. Documentation of goal achievement is accomplished through progressive 

development of formal weapon system specifications and design baselines throughout 

the acquisition life cycle. The LSA role in developing a truly "Integrated Logistic 

Support Program" is twofold. First, integration is accomplished through establishment 

of functional/physical design characteristics and subsequent final detail design with 

full operational support considerations. Secondly, integrai!«.n is accomplished by 

providing a common family tree of weapon system maintenance plans and maintenance/ 

operational factors to be used by the functional support element managers to ensure 

development of complimentary support assets. 

Positive interface must be maintained with the procuring agency-NAVAIRSYSCOM, 

the "user" fleet organizations, depot, and U. S. Navy train!ng/training equipment 

organizations. The Integrated Logistic Support Management Team concept ensures 

this interface. 

Prime contractor logistic support management must acquire system engineering 

and operations research personnel, with logistic backgrounds, capable of effectively 

✓ 
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commun!cafing and interfacing with the fanncl engineering organization personnel. 

Location of a Resident Integrated Logistic Support Detachment in the prime con¬ 

tractor facility iS mandatory to ensure effective and efficient review and approval of 

design and plans for logistic suppt-t. 

Application of the LSA process to specific weapon system programs should be 

accomplished through translation of MIL-STD-1388-1 und -2 standards first into on 

update of AR-30A specification requirements, and second into MIL-HDBK 240 guide- 

lines for performance. 

Requirements for LSA must be contractually implemented as an integral part of the 

Systems Engineering Management Plan, Integrated Logistic Support Plan, and Contract 

Data Requirements List (CDRL). 

Finally, LSA is to be applied on a selective basis to critical subsystems, weapon 

replaceable assemblies and repairable components. LSA is an expensive process, and 

full consideration must be given to cost versus benefit trade-offs in program definition. 

Recommendations 

1. Co-locate logistic system engineers and operation research engineers with 

system, reliability, and maintainability engineers in the functional engineering organi¬ 

zation assigned to the specific weapon system project. 

2. Establish the LSA process in the Conceptual Phase and ensure continuity 

throughout the weapon system life cycle in consonance with the system engineering pro- 

cess, and in support of mo¡or program milestones. From the Validotion Phase forworn the 

prime contractor should build and maintain the LSAR. Magnetic.tcpdfS? the LSAR 
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data base should be provided to NAVAIRSYSCOM to build a historical data base for 

use bn future programs, and to permit independent assessment and trade-off studies as 

the weapon system program progresses. 

3. Delay spare and repair parts provisioning (although MIL-STD-1388-1 calls 

for spare and repair parts provisioning data to be developed in the FSD phase) until 

DT/OT III tests are completed and design is modified as required, initial fleet opera¬ 

tional experience is gained, and subsystem/component design maturity is reasonably* 

achieved. The benefits from this approach are twofold. First, the reduction of initial 

spares investment cost by procurement of an austere range and depth of assets (until 

significant usage data is generated) to be intensively managed by dedicated contractor 

personnel during the augumented or interim support program is significant. Secondly, 

avoidance of unnecessary costs associated with procurement of spare and repair parts 

which may become obsolete due to engineering changes. U. S. Navy Aviation Sup¬ 

ply Office (ASO) provisioning plans should be developed for time-phased implemen- 

'tation as individual subsystem design matures, rather than on the basis of a total wea¬ 

pon system provisioning/procurement approach. 

4. Translate MIL-STD-1388-1 and -2 LSA standards into an update of AR-30A 

ILS specification requirements, followed by preparation of MIL-HDBK-240 guidelines 

for performing LSA. 

Implications 

The LSA process and standards established .n MIL-STD-1388-1 and -2 have the 

potential for providing a real impact on the generation of NAVAIRSYSCOM weapon 
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system functional requirements and design. Much work remains to be accomplished by 

NAVAIRSYSCOM ILS policy and plans personnel to generate the methodology for con¬ 

sistent application of requirements. Subsequent to establishment of government tech¬ 

niques for application to specific weapon system programs, prime contractors also have 

a major task in establishing EDP programs for the LSAR, and in selecting or developing 

appropriate technical modeling techniques for such applications as predicting avail¬ 

ability and reliability, and conducting support and maintenance simulations. 
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