AD-A038 757 DEFENSE SYSTEMS MANAGEMENTY COLL FORT BELVOIR VA F/76 13/10

PATROL FRIGATE PROPULSION SYSTEM LAND BASED TEST SITE: PROTOTYP==ETC(U)
MAY 78 T A BEYER

UNCLASSIFIED




O

H\HZ I

N
O

WH

I

= I8




——

~
[4

N AN A N TN LN N
E - E ‘,'x! ; t ;’L | n Fm 28 g e ! ] “:\ { 'w,! 1 i’
l! 2& ti : Q ‘k«wi ! a8 U E }' m"! E \-;‘ win!’ :\

P '
fo
|
|
i i
l N N - ' . o~ § ™~y . T 1§ i

P OGrAa Aanaleicin Coune ’

INRIUHDT AL CTHIRY S DN/ AN
L]
te ! . R i J 4 ‘ e Nl & v

PATROL FRIGATE

PROPULSICH SYOTL
! ) LAND BASED TEST SITE:

PROTOTYPE OR SIUTATOR
BIC T4-1

IO AS v
-I.O..l'.d 4\. E..“’:

- =

AD No.——

DDG FILE coPY
|
{
|

CISTRIBUTION STATEMENT A
Approved for pubdlic relaase;
Distribution Unlimited

PEYFR !




SECURITY CLASSIFICATION OF THIS PAGE (When Data Entered)

REPORT DOCUMENTATION PAGE READ IRSTRUCTI

BEFORE COMPLETING FORM
1. REPORT NUMBER

2. GOVYT ACCESSION NO.| 3. RECIPIENT’S CATALOG NUMBER

4. TITLE (and Subtitle)

o PATROL FRIGATE PROPULSION SYSTEM LAND BASED ’IEST

S. YYME OF REPORT & PERIOD COVERED

SITE: PROTOTYPE OR SIMULATION, Student Project Rep@rt,,|74-1

R 6 PERFORMING ORG. REPORT NUMBER

7. AUTHOR(s) 8. CONTRACT OR GRANT NUMBER(s)

e ————

) ( / _THOMAS A./gEYER )
= 7 = s

s

9. PERFORMING ORGANIZATION NAME AND ADDRESS 10. PROGRAM ELEMENT, PROJECT, TASK
AREA & WORK UNIT NUMBERS

DEFENSE SYSTEMS MANAGEMENT COLLEGE
FT. BELVOIR, VA 22060

L/ P ) 7_'_ f’;i
11. CONTROLLING OFFICE NAME AND ADDRESS 12. REPORT DATE =
DEFENSE SYSTEMS MANAGEMENT COLLEGE 1974-1

13. NUMBER OF PAGES. P T
FT. BELVOIR, VA 22060 g ‘

56 EPIET -
4.

MONITORING AGENCY NAME & ADDRESS(If different from Controlling Office) | 15. SECURITY CLASS. (of thte-sepbet)-~"
UNCLASSIFIED

15a. DECLASSIFICATION/ DOWNGRADING
SCHEDULE

16. DISTRIBUTION STATEMENT (of this Report)

UNLIMITED

17. DISTRIBUTION STATEMENT (of the abatract entered in Block 20, if different from Report)

18. SUPPLEMENTARY NOTES

19. KEY WORDS (Continue on reverse side If necessary and identify by block number)

SEE ATTACHED SHEET

20. ABSTRACT (Tontinue en reverse side if neceesary and identify by block number)

SEE ATTACHED SHEET

/ L \o+
~ - X et
e
FORM
DD, an EDITION OF ' NOV 65 1S OBSOLETE

SECURITY CLASSIFICATION OF THIS PAGE (When Data Entered)




SECURITY CLASSIFICATION OF THIS PAGE(When Data Entered)

SECURITY CLASSIFICATION OF THIS PAGE(When Data Entered)




DEFENSE SYSTEMS MANAGEMENT SCHOOL
W
; STUDY TITLE: :

PATROL FRIGATE PROPULSION SYSTEM IAND BASED TEST SITE:
PROTOTYPE OR SINULATOR

STUDY GOALS:
To identify criteria which may prove useful to furture

major weapon systems acquisitions.

FRESERE TR NI . ST 02 W

.

REPORT ABSTRACT

——

SIQ%l

The purpose of this study is to analyze alternatives to full scale k

prototyping. The proposed Land Based Test Site (LBTS) for the Patrol Frigatei
i

>

(PF) propulsion system was used as a model. The model was compared to a
simulator which consisted of a student console, a computer, and an
instructor!s console. Each alternative was evaluated in relation to the
stated objectives for the IBTS. After identifying differences in meetin:
the objectives of the LBTS the evaluation was reviewed for purposes of

identifying criteria which could prove useful to furture progr&ms.[f\

KEY WORDS: MATERIEL  ACQUISITION PROPULSION SYSTEMS PATROL SHIPS ' FRIGAT

MATERIEL DESIGN AND DEVELOPMENT PROTOTYPES INTEGRATED LOGISTICS SUPPORT

SYSTEMS ANALYSIS

\
[Roo ] Tyl ‘
ey |3
R - PR R e v
BN ! ngfl
T HENRL NS

_

TR ST RES TR TG

R . - I P B R A S R M L2 P T g R ALY .85,

A RN R YRR SN s mwm

NAME, RANK, SERVICE ﬁCLA‘§ DATE 7
i

1 my oo 1,
f homas A. Beyer ¥ FuC=T4-1 f lay 16,1674
mmm
R T Tk AR N, T I L~ N Tl TREIALL,
EIOCFEDIR N AP .

. -




PATROL FRIGATE PROPULSION SYSTEM
LAND BASED TEST SITE:

PROTOTYPE OR SINUIATOR

An Executive Summary
of a
Study Report
by
Thomas A. Beyer
GS=12 U.S. Navy

May 1974

Defense Systems lanajement School
Program iianagement Course
Class T4-1
Fort Belvoir, Virginia 22060




EXECUTIVE SUMMARY

The purpose of this study is to analyze alternatives to full scale
Rrototyping. The proposed Land Based Test Site (LBTS) for the Patrol
Frigate (PF) propulsion system was used as a model. The model was com-
pared to a simulator which consisted of a student console, a computer,
and an instructor's console. Each alternative was evaluated in
relation to the stated objectives for the LBTS. After identifying
differences in meeting the objectives of the LBTS the evaluation was
reviewed for purposes of identifying criteria which could prove useful
to future programs.

The conclusions indicate that there are numerous considerations
which must be made in evaluating the need for a prototyping effort.
System analysis and decision analysis are two tools which could be used
successfully to ensure completeness of considerations. These eight
criteria were particularly apparent.

1. Justify the prototype in engineering terms.

2. Assess the cost and schedule risk of developing the prototype in

terms of the benefits.

3. Select the objectives with extreme care.

4. Review current testing for applicability.

5. Analyze all possible alternatives.

6. Consider ILS early.

7. Assess the management risk.

8. Consider politicﬁl issues.

i1
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Chapter I
INTRODUCTION:

The cost of major weapon systems has doubled over the past ten
years. The Department of Defense (DOD) is modernizing their acquisition
procedures in order to reduce these costs. One of the areas receiving
extensive high level interest is the identification and reduction of
technical risks. To this end, DOD will not permit a program to progress
into the Full Scale Production phase until they are satisfied the risk
has been minimized. In a majority of cases this results in a need to
prototype and debug weapons prior to production.

Shipbuilding; because, of its long construction period is seriously
handicapped with this philosophy. In compliance with the need to reduce
technical risk only advanced technological areas need be prototyped.
Advanced technological areas are difficult to identify in many cases and
prototyping may be applied when not truly necessary. The purpose of
this paper will be to identify criteria which may be applied to determine
if prototyping is indicated. The Patrol Frigate Propulsion System has
been selected for purpéses of this investigation.

The Patrol Frigate Propulsion System is being constructed at a Land
Based Test Site (LBTS) located at the Naval Shipyard in Philadelphia,
Pennsylvania. The principle agent to the PF Project Manager is the Naval

Ship Engineering Center Philadelphia Division (NAVSECPHILADIV). The PF

This study represents the views, conclusions and recommendations of the
author and does not necessarily reflect the officizl opinion of the
Defense Systems Management Schcol nor the Department of Defense.




Froject Manager will présent the findings of their initial testing to the
Dzfense System Acquisition Review Council (DSARC) in May of 1975. Under
the limitations of this schedule the site is currently being constructed;
and, the decision to enter full scale production will depend largely upon
the performance of this site and a companion test facility for the combat
system.

The literature and data to be researched for this investigation is
provided through the author's two years of experience in the program
office. The inputs establishing the requirements are taken from current
DOD Directives (DODD) which are in effect. The program objectives have
been established by the program office and are the same for purposes of
this study.

The study will be organized into six chapters in addition to the
Introduction. Chapters II and III will deal with the related research
and data collection which provide the inputs for this systems analysis.
These chapters describe how the data has been obtained, its significance
to the research question and how it will be used. Chapters IV and V will
consist of a descriptién of two alternatives, which could satisfactorily
reduce the technical risk. Chapter VI will consist of the analysis per-
formed on the two alternatives. In Chapter VIT I will include additional
research considerations, and the utility of the criteria.

I intend to limit this analysis to two alternatives. The possibility
of combining alternatives will not be considered in the interest of
brevity; liowever, combined alternatives may prove fruitful ground for
future investigations. Iﬁ order to bring the subject into a work package

which can be handled within the time constraints of this project; the

-
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parameters to be considered will consist of Technical Support, Iategrated
Logistics Support (ILS), Test and Evaluation (T&E), Schedule, and Costs.
A rigorous analysis would normally include the Political, Psycho-Social,
and Cultural parameters as well. These items will be addressed to the
extent they will contribute to identifying the criteria sought.

Since the PF propulsion system has been selected for investigation
it is appropriate to consider the objectives of this system for purposes
of this analysis. The hypothesis is that if the alternatives which are
being considered can satisfy these goals they are indeed viable alterna-
tives. The objectives are identified in the PF Propulsion System LBTS
Management Plan(l)* as follows:

PRIMARY OBJECTIVES:

Prior to February 1975 the primary objective of the Land Based Test
Site is to support the production decision for follow on ships. After
February 1975 the LBTS objectives will be to verify operating, maintenance
and test procedures; to provide additional operational training, and to
test system upgrading.

SECONDARY OBJECTIVES:

In conjunction with the primary objectives the following secondary
objectives are to be realized during the entire life of the LBTS:

1. To verify the basic design of the propulsion system prior to

shipboard installation.

* Superscript numbers in parentheses refer to references listed at the
end of this report., See the Table of Contents for page numbers.
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2. To verify initial component check out and test procedures.

3. To verify installation procedures as appropriate.

4. To provide the baseline for configuration management of the
shipboard equipment. |

5. To evaluate selected maintenance procedures.

6. To verify logistics support requirements as appropriate.

7. To determine the adequacy of propulsion controls.

8. To determine the level of machinery monitoring required for
proper system operation and maintenance.

9. To verify operating procedures for normal and casualty modes.

10. To evaluate proposed changes to the shipboard propulsion system
prior to commitment to the entire class.

11. To provide a continual input into the PF test and evaluation.
METHODOLOGY :

In the analysis I will evaluate the following alternatives:

1. FULL SCALE PROTOTYPING - This alternative consists of using the

actual shipboard equipment which will make up the propulsion system.

2., PROPULSION SYSTEM SIMULATION - The propulsion system simulator

will provide a sophisticated class room training aid capable of reacting
in a manner similar to the actual propulsion system. The simulator will
consist of three components; (1) the student control console, (2) the
instructor’s control console, and (3) a computer which is programmed

to simulate the propulsion system. The instructor will activate an ab-
normal condition expccteq to occur at sea. The student will react to the
abnormal condition by taking corrective action at the student control

console. The computer will process the data from both sources and

£ 4




respond with the appropriate data which will be representative of the
propulsion system responses under similar conditionms.

Figure I-1 is a flow diagram which provides the general outline for
the evaluation. After the Technical Support, ILS, T&E, Schedule and
Cost characteristics have been evaluated for each alternative the
objectives will be reviewed to determine if they have been satisfied.

If it is found that all of the objectives have not been satisfied,
consideration will be given to compromising some of the ogjectives. The
impact of any compromised objectives will be analyzed in full; but, in
no event will the primary objective of supporting a production decision
be relaxed. Alternatives which satisfy the objectives will be screened
for cri .er and will be included in the summary. I expect that this
procedure will result in the identification of considerations which can
be applied for future DOD programs.

The primary constraints of this analysis are schedule and costs.

The costs constraints which are referenced in this analysis are the costs
of full scale prototyping. The prototyping costs should result in the
largest expenditure and may be considered a maximum. The schedule is
constrained by the DSARC III date which requires light-off of the proto-
type operation by 23 December 1974.

The general orientation to the main ideas of this paper is not
intended to impute, in any way, the decisions which have been made during
the development of the Patrol Frigate. There should be no question that
looking back on decisions will surface many shortcomings. The purpose
of this writing is to anaiyze the decisions which were made; to determine

if they stand the test of investigation. Hopefully the results of the
o
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analysis will yield criteria which may assist future Program Managers

in dealing with the risk associated with technical uncertainty.
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Chapter II

REVIEW OF RELATED LITERATURE:

A constant expansion in the numbers of dollars required to support
the Department of Defense hasAbeen steadily growing since the end of
World War II. This trend has persisted although in terms of real
purchasing power, the Fiscal Year 1974 spending for National Defense
represents the lowest level of more than 20 years and the manpower
level in DOD is less than any year since 1950(2). A major portion of
these costs can be directly attributed to the acquisition of weapons
systems. A need to reduce DOD spending has been identified many times
by the President and other government officials as well as concerned
citizens.

The need to maintain our position of strength in the world has not
diminished; however, our capabilities in relation to supporting an
adequate military organization are under attack. The enemy is one
which has been with us from the beginning~-- mcuey. Expanding technology
provides the driving fqrce which requires us to develop new and better
weapons at an increased cost. The cost is not totally attributable to
the technological factors since inflation, poor business practices and
high development risks are also involved. The list is endless and the
point to be made is clear. We must make better use of the diminishing
number of dollars which will be available to us in the future. The DOD
has taken an initial step by developing plans which will minimize the
inefficiencies which currgntly exist in the field of weapons procurement.

On 13 July, 1971 Deputy Secretary of Defense: David Packard, created
a major change in the DOD management by issuance of DODD 5000.1

-

8




——

"Acquisition of Major Defense Systems'. This Directive recognizes that
successful development, production and deployment of major defense systems
are dependent on people, priorities and clearly defined responsibility.

To this end, the policy invoked by this document results in making a
single individual accountable for a major procurement. He shall have a
charter with sufficient authority to accomplish his program objects/

and sufficient tenure to accomplish his task. The layers of management
between the program manager and his service head will be minimized.

If a program results in an expenditure in excess of 50 million
dollars for research and development, or is in excess of 200 million
dollars during production and is urgent to National Security it will be
classified as a major acquisition program. The program will be separated
into four distinct phases which require approval by the Defense System
Acquisition Review Council (DSARC) before being permitted to proceed into
the next phase. The DSARC review process occurs at three decision point
milestones during the normal life cycle of the system development. These
are the transitional points between phases of the system acquisition:

1. DSARC I, occurs between the Conceptual and Validation phase.

2. DSARC II, occurs between the Validation and Full Scale
Development phase.

3. DSARC 1II, occurs between the Full Scale Development and
Production phase.

The 1life cycle phases for a normal weapon system development are:

Conceptual Phase: the objective of this phase is to define and

select the system concept which warrants development.




Validation Phase: the objective of this phase is to validate the

choice of alternatives and to provide a basis for determining whether or
not to proceed into full scale development.

Full Scale Development: The objective of this phase is to provide

a hardware model and the documentation needed to produce the system.

Production Phase: The objective of this phase is to produce the

system for operational use.

Before a project can successfully pass the three DSARC decisionms, it
must: be well defined, be capable of being logistically supported, have
minimized the technical uncertainty and have been properly tested. As
stated in DODD 5000.3 "Test and Evaluation":

"The long design, engineering, and construction period of a
major ship will normally perclude completion of the lead ship and
accomplishment of test therefore prior to the decision to proceed
with follow ships. In lieu thereof, successive phases of Develop-
ment Test and Fvaluation (DT&E) and Operational Test and Evaluation
(OT&E) will be accomplished as early as practicable at test instal-
lations and on the lead ship so as to rapidly reduce risks and
thereby minimize the need for modification to follow ships"

This Directive goes on to say:

"For new ship types incorporating major technical achievements
not earlier proven in hull or non-nuclear propulsion design, a
prototype incorporating these advancements will be employed. If
the major technological advancements are contemplated in only some
features of the hull or non-nuclear design, the test installation
need incorporate only the applicable new features. Adequate
test and evaluation on such prototypes will be ccmpleted prior to
the first major production decision on follow ships'

The Patrol Frigate propulsion system falls into this classification.
In order to satisfy the requirements of this Directive and 5000.1, the
Program Manager has determined that the propulsion system for this ship
should be prototyped at a‘Land Based Test Site (LBTS). Since it is far

too difficult and expensive to exactly duplicate the engine spaces of the

g 10




sailp, a considerable degfee of license has been taken in the development
of this facility. The intent of the Test and Evaluation Directive will
be satisfied by this site; however, it will not be possible to validate
all of the actual maintenance procedures due to the dissimilarity in the
physical constraints between the ship and the test site.

The Department of Defense approach to systems acquisition has as a
primary motive the reduction of costs. The thesis of this paper is that
a careful look at systems which are intended to be prototyped be con-
sidered. In many insta~ces when a prototype is developed, the technical
risk is reduced; however, when these units go into production the same
types of problems occur despite the prototype effort. This suggests
that perhaps the technical uncertainty can be reduced in another manner
which is less costly but equally effective. If successful this paper
will identify criteria which can be applied during the Validation and
Full Scale Development phases of a program that will help analyze the

costly decision to enter into a prototyping effort.




Chapter III

DATA COLLECTICN AND ANALYSIS:

As previously mentioned the model for this analysis will be the
Propulsion System Land Based Test Site for the Patrol Frigate which will
be located in Philadelphia, Pennsylvania. The participants for the
design, construction and operation of the LBTS are presented here
primarily to identify their contributions and the sources used to
gather data. In terms of the analysis it is only necessary to indicate
the need for the participants their identity is of little importance.

Project Office - The primary agent responsible for
ensuring that the design, construction, and operation

of the test facility takes place within the approved
budget and on schedule.

Naval Ship Engineering Center (NAVSEC) - This is the
Navy's primary technical support organization. They
establish the Navy position in areas which require
resolution on the basis of technical soundness. The
final decision for the project in relation to the
technical uncertainty remains with the Project Office.

Naval Ship Engineering Center Philadelphia Division
(NAVSECPHILADIV) - The Philadelphia Division is a
laboratory operation devoted to the resolution of
technical problems encountered in the fleet. They are
hardware people with extensive experience in the test
and evaluation areas. This organization is the PO's
agent and custodian of the LBTS which is currently being
erected at Philadelphia and is scheduled for light-off
in December of 1974.

Bath Iron Wcrks (BIW) - BIW is the prime contractor to
the Navy for the construction of the Patrol Frigate
Lead Ship and the Propulsion System and Combat System
LBTS. In terms of the PS/LBTS they are providing the
main elements of the propulsion system through the
efforts of their sub-contractors which are listed below
for reference.

Gibbs and Cox (G&C) - Bath Iron Works principle
design agents.

12




General Electric, Fvondale (GE,E) - Gas Turbine engines
and acoustic module.

Western Gear (WG) - Main reduction gear, clutches and
brakes.

Bird-Johnson and Co. (BJCO) - Controllable Reversible
Pitch (CRP) propeller and main shafting.

General Electric, Apollo (GE,A) - Main Control Console
(MCC) and Local Operating Panel (LOP)

The Propulsion System Land Based Test Site will consist of the
following equipment:

Main Propulsion Units - Two GE, LM 2500 Gas Turbine engines

¢ Main reduction gear ~ One reduction gear complete with high
speed clutches and brakes.

Shafting and propeller - One CRP and shaft complete with
the necessary hydraulics.

* : Waterbrake - One waterbrake energy absorber capable of
absorbing 50,000 horse-power of energy.

Control system - One control system which will consist of
the Operators Panel, Local Operators Panel, and Bridge Control Console.

Intake and exhaust ducts - A complete system which simulates the
actual ducting configuration intended for the ship.

All other necessary support systems needed to operate the
facility. (examples are Fuel 0il System, Fuel Transfer System, Lube 0il
System, etc.)

* The Waterbrake is not intended for shipbcard installation;
but, is required to absorb the energy being developed by

the main propulsion units when in operation.

13




Figure III-1 is an illustration of the PS LBTS. The equipment not
being provided by BIW or their sub-contractors will be purchased by
NAVSECPHILADIV. This includes all of the support equipment not previously
mentioned.

The primary objective of the PS/LBTS for the PF is to provide the
necessary support needed for the production decision. The PF DSARC III
date, as of this writing, is scheduled for May 1975. Since the needed
support information will be available for this review, it will be
necessary to operate the system for some period of time prior to DSARC III
and early enough to reduce the data which will be the input for the
DSARC. A target of 500 hours of engine operation has been established
which will require the system to light-off no later than December 1974.
After May 1975 the plant will continue to operate in support of the
stated secondary objectives. The May 1975 milestone date for the PS/LBTS
is one @f the most critical issues for a successful DSARC III. The
second most critical issue is as always...cost.

The information for this analysis comes mainly from conversations
with the principles and the "PF Propulsion System Land Based Test Site
Management Plan"(l). The approach to the analysis will begin with the
establishment of an indenture level concept similar to a Work Breakdown
Structure. The equipment being tested for the purposes of reducing the
technical risk and the elements being considered for this analysis will
form a matrix as shown on Figure III-2. The numbers that appear at the
intersections of this matrix are descriptive of the alternatives under
investigation. Squares which do not consider all of the alternatives

represent shortcomings, in relation to the objectives.

14
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The costs which are.shown for the model are total costs for the
PS/LBTS. They have been rounded off and represent an order of magnitude
rather than an actual budgeted cost. A basic assumption is that the
prototype costs will exceed the cost for the simulator. The costs for
alternatives also represent an order of magnitude and are the results of

an educated guess.
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Chapter IV

FULL SCALE PROPULSION SYSTEM PROTOTYPING:

Technical Support

The design of the facility by Gibbs and Cox, Inc. (G&C), a

design subcontractor to Bath Iron Works, was accomplished in two phases.

A site survey and inspection was conducted to determine preliminary
machinery arrangement, equipment lists, safety program, duct design
arrangement and the waterbrake load control system for phase I. Phase
IT will consist of the remaining design work required to complete the
facility. The scope of the work to be completed by G&C during phase IT
consists of the following:

~ Design drawings

~ Component handling

- Installation and alignment instructions

- Component and system checkout

- Initial start up procedures

- Propulsion vibration studies

- Safety program

- Technical specifications for auxiliary equipment

Bath Iron Works (BIW) has the responsibility of procuring the
major propulsion system components including spares for 90 days of
operation and delivering them to NAVSECPHILADIV in accordance with the
terms and space conditions of the Ship System Design (SSD) support
contract. BIW and thelr subcontractors will also provide installation
interface information and procedures in addition to the engineering

services indicated in Figure IV-1. The responsibility for supplying
-~ 18
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the remainder of the auxiliary equipment belongs to NAVSECPHILADIV.

The facility construction will be handled by NAVSECPHILADIV
working through the Naval Regional Procurement Office (NRPO) and the
Shipyard Public Works organization. They will see to it that the site
is cleared and upon receipt of approved design drawings from BIW/G&C
will determine the best method for having the system constructed and
installed. A determination will be made at that time in relation to
doing the work in house or contracting the task to an outside agent.

The installation and assembly techniques are to duplicate the
approach to be used by the shipyard (BIW) during erection of the lead
ship to the extent practical. BIW is to provide specific written
assembly instructions and alignment instructions. They are also
expected to provide detailed handling instructions for each shipboard
component encompassing all movement of the equipment from the time of
its arrival through storage and final installation. Following the
installation of each completed system and upon completion of the entire
facility the system shall undergo a checkout procedure developed by
BIW/G&C.

Integrated Logistics Support (ILS)

Maintenance Planning - The maintenance planning which has been

done for PS/LBTS consists primarily of the planning necessary to provide
logistics support for 3000 hours of test operation. There is a strong
possibility that the LBTS will function as a training hot plant beyond
the 3000 hours of operation; however, this is not funded under the PF

appropriation.

20
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Support and Test Equipment - With the exception of the

Waterbrake which is necessary to absorb the power developed by the ships
engines, all support equipment currently exists within the laboratory

or is readily available. No special test and support equipment is
anticipated for this testing effort.

Supply Support - Under the SSD contract BIW is required to

provide spare parts for 90 days of operation. Beyond this initial 90
day period NAVSECPHILADIV will provide all spares needed for 3000 hours
of test. A list of recommended spare parts is provided with each major
piece of equipment shortly after it is ordered. The Government will
review this list and order those parts which, on the basis of good
engineering judgement, tempered with the manufacturer's recommendations,
are necessary for successful completion of the test period. 1In the event
the inventory becomes depleted, additional spares will be ordered on the
basis cf hcw much time remains in the test schedule and the frequency
with which the failed or worn part requires replacement. Records will
be kept by NAVSECPHILADIV of the kinds and amounts of spare parts used
to maintain the major system components, controls and selected auxiliary
equipments. This information will be used in determining the logistic
requirements for the Patrol Frigate ships.

Transportation and Handling - As previously mentioned BIW is

responsible for determining the transportation and handling instructions
which will describe how the equipment is to be handled prior to instal-
lation. The equipment procured by BIW will be transported in a manner
compatible with their confracts. Similarly NAVSECPHILADIV will arrange

for all transportation and handling of the equipment for which they are
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responsible.

Technical Data - The technical data, instructions, repair

manuals and other documentation necessary to operate and maintain the
shipboard equipment will be pfovided to NAVSECPHILADIV by BIW.
NAVSECPHILADIV will arrange whatever documentation is necessary to
support the equipment they provide. Installation procedures, checkout
procedures, system operation procedures, and all other documentation
required under the contract between BIW their subs and the Navy, (that
is relative to the PS/LBTS) will be provided to NAVSECPHILADIV.

Facilities -~ As previously mentioned the facilities are
provided by NAVSECPHILADIV. These facilities include o0il storage tanks
necessary to store the fuel used during the testing as well as all
utilities, services, buildings, material handling equipment and office
space.

Personnel and Training - The plan is to have an initial cadre

of Naval personnel at the LBTS for training purposes throughout the
testing period. Hands on operation is encouraged; however, the prime
intention is to attest to the systems performance. Upon completion of
the 3000 hours of the propulsion system testing, the LBTS facility will
be utilized to provide training for future crew members. In conjunction
with the Chief of Naval Training (CNT), NAVSECPHILADIV will develop a
course curriculum and will conduct the PF and USN training program.

Logistic Support Resource Funds - The resources needed for ILS

are included in NAVSECPHILADIV budget. The funds required to support
the training effort for the LBTS are not included in the PF full scale

development phase.
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Logistics Support Management TInformation System - The information

-

system for the LBTS is primarily an informal effort. Monthly and

quarterly situation reports are developed and sent to the program office
for review. A monthly meeting is conducted at Philadelphia to assess
the latest progress and provide guidance to the participants.
NAVSECPHILADIV maintains a library of data associated with the LBTS. BIW
will establish a configuration control baseline of the propulsion system
in accordance with the SSD support contract. An RMA assessment and
failure analysis of the overall propulsion system will be made by
NAVSECPHILADIV for comparison with BIW analysis which is provided for
under the SSD contract.
Test and Evaluation

The overall operation and maintenance of the LBTS is the
responsibility of NAVSECPHILADIV. Plant operations and maintenance
will be conducted by NavalP ersonnel when appropriate. The test plan
and agenda will be developed by the laboratory with component test
procedures developed by BIW. An initial performance verification test
will be conducted for approximately 500 hours to establish the performance
baseline. This phase of the test will also act as a demonstration for
DSARC to support the follow on ship program.

The remaining 2500 hours of testing will attest to the
system capability to make speed, power, and maneuvering. Together with
the initial 500 hours of testing, the plant will have been operated for

a total of 3000 hours.




Following the 3000 hours of testing a final verification
test will be conducted to determine what deviation from the original
performance has taken place, if any. The data will also be used to
predict future performance loss for comparison against the maintenance
and logistics plan for the ships. All operational difficulties and
equipmenf failures will be fully documented and submitted to NAVSHIFS
for required action.

If an equipment failure occurs on materials provided by
BIW, they will prepare an analysis of the failure and determine corrective
action will be demonstrated by further tests. A similar procedure will
be followed for maintainability demonstrations. If changes are proposed
for the shipboard propulsion system, these changes will be incorporated
in the PS/LBTS and verified prior to being committed to the entire class.

Schedule

In order to log 500 hours of operating time on the
propulsion plant, it has been determined that 6 months of operation
will be required. The 500 hours of operation was a goal to be accom-
plished prior to DSARC III; however, if the laboratory's experience of
6 months is an accurate estimate of time required for 500 hours of
operation, something less than that will be logged when DSARC convenes.
This limitation has been recognized by OPTEVFOR, and a tentative agree-
ment with them has been reached for purposes of validating the plant
sufficiently for DSARC. The overall schedule for the PS/LBTS is
identified in Figure IV-2.

Costs
The total cost estimate for the PS/LBTS is 16 million
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SCHEDULE

COMPLETE PHASE I DESIGN
COMPLETE PHASE II DESIGN
BEGIN FABRICATION OF PS
COMPLETE FACILITIZES 110D,
COMPLETE PS INSTALLATION
CONMPLETE CHECK CUT
LIGHT*OFF

DSARC III

RELIABILITY TZSTING

FIGURE IV=2

JUNE T3
FEB T4
FEB 74
OCT 74
NOV 74
DEC T4
JAN 75
MAY 75
SEP 76
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dollars. This figure represents an order of magnitude and is for

purposes of description rather than an accurate estimate of the expected

cost.
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Chapter V
SIMULATOR
Technical Support

The propulsion system simulator would consist of three major
components. The student console will represent the ships operating
console to the extent possible. From this component the student will
manipulate the controls and instruments to the same degree he would
aboard ship. The controls will duplicate the controls of the propulsion
plant; however, rather than activating the actual hardware they will
become input to a computer. An instructors console will also be provided
which has the capability of interrupting the students console by causing
casualties similar to those resulting from a malfunctioning propulsion
plant. The instructors console will also become input to the computer.
The computer or data processing center will receive the two signals and
provide its signal to the student with information to the instructor.
When the student takes corrective action the results of the action will
be reported via the computer to the instructor.

The design of the simulator system should be accomplished by
the same contractor that is responsible for the propulsion system.
Therefore BIW's contract would require their controls contractor to
perform this function, in this case General Electric Apollo. BIW/GE
would completely integrate the simulator and provide it to the government
agent for installation and testing. A liaison between G&C and GE would
be required since the configuration of the students console should
closely represent the actual shipboard equipment to the extent that

maintenance could be performed.
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Facilities for the simulator could be located in a number of
places; however, for comparison purposes and for purposes of establishing
an expertise within the Navy for the PF propulsion system control console
NAVSECPHILADIV will be selected. Accordingly Phily will provide the site,
office space,- utilities, test plan, installation, construction and all
other services necessary for the operation of the simulator. The instal-
lation and assembly techniques are of minor importance; however, valuable
information relative to the check out procedures and quality control of
the shipboard console are certainly pertinent.

The suggested duration of the simulator operation for purposes
of supporting a production decision for follow ships is somewhat
arbitrary. As a suggestion sufficient time to attest to the first crew
training should be adequate for DSARC III. 1In this regard since the
start date for the prototype approach was June 1973 and DSARC III is
May 1975 a maximum target time of 23 months seems reasonable.

Integrated Logistic Support (ILS)

Maintenance Planning - The maintenance planning should be

provided for a minimum of 7 months. The possibility exists that this
simulator and perhaps others can be used to train future PF crews;
however, for purposes of this analysis training beyond a favorable
DSARC III decision is excluded.

Support and Test Equipment - No special test and support

equipment is anticipated for support of the simulator. Any special
equipment needed for the non shipboard equipment (i.e. instructors

console and computer) will be provided by the laboratory.
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Supply Support - Under a contract similar to the SSD contract,

BIW would provide all parts for 90 days of operation. Beyond this
period NAVSECPHILADIV would provide replacement parts. The laboratory
will keep records relative to the ship