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The Gun Weapon System Replacement Program has initiated actions
to coordinate various aspects of gun weapon system support with the
Destroyer Engineered Operating Cycle Program . This study presents
the results of analyses conducted on gun weapon systens inspections
gun weapon systems.
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ABSTRACT

~The Gun Weapon System Replacement Program (GWSRP) has initiated actions
to coordinate various aspects of gun weapon system support with the Destroyer
Engineered Operating Cycle (DDEOC) Program. This study presents the results
of analyses conducted on gun weapon systems inspections, gun weapon systems
bid specifications , and overall coordination of the GWSRP and the DDEOC
Program. All analyses were limited to items of significance to the DDEOC
Program . The conclusions and recommendations presented are designed to
provide the individual program managers with guidelines to coordinate
efforts of their respective maintenance management activities and to improve
their current procedures.
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I SUMMA RY

I
This report presents the results of the second study ARINC Research

I has performed for the ongoing coordination effort between the Gun Weapon
System Replacement Program (GWSRP ) and the Destroyer Engineered Operating
Cycle (DDEOC) Program under Contract NO0174—78-C—0l05 for the Gun Systems

I 
Engineering Division, Naval Ordnance Station , Indian Head, Maryland. This
study addresses three specific tasks: (1) analysis of the inspections
currently conducted on the gun weapon systems (2) analysis of the overhaul
bid specifications written for gun weapon systems , and (3) continued
support to the overall coordination of the two programs .

The systems analyzed are currently managed by the GWSRP and found on

i DDEOC Program Class ships. The initial step of the analysis was to collect
and evaluate documents. At the same time , we identified opportunities to
better integrate existing procedures . Discussions were held with appropriate
technical activities to gain further information and insight into the analyzed

I documentation and to discuss the preliminary findings . Tentative integration
actions and procedural improvements were developed , analyzed, and again
presented to the principal activities for their suggestions . Their sugges-
tions were used to formulate this report ’s conclusions and recommendations .

This analysis resulted in several conclusions and recommendations.
The recommendations are for actions which if implemented should provide
Joint program coordination to enhance the overall support of gun weapon
systems within the framework of the DDEOC Program .

CONCLUSIONS --

From the analyses performed , the following principal conclusions were
drawn:

Gun Weapon System Inspections

The major gun weapon system inspections conducted before depot
level overhaul are the Material Condition Review within the
GWSRP and Pre—Overhaul Test and Inspection wi thin the DDEOC
Program. The two inspections often duplicate efforts involving
inspection scheduling , procedures, and personnel .

V 



The NAVSEACENs are currently involved with all major inspections
of gun weapon systems. The NAVSEACENs personnel are most
familiar with the detailed requirements of those inspections
and in addition have technical expertise for inspecting these
systems achieved by few activities other than the designated
ISEAs.

Gun Weapon System Bid Specifications

The guidance presently provided for preparation of gun weapon
system bid specifications is adequate. Coordination of GWSRP
review of existing Standard Items (SIs) and Standard Work Items
(SWIs) with appropriate SUPSHIP planners is considered essential
to the improvement of gun weapon system bid specifications.

Technical Repair Standards (TRSs) written and validated for
gun weapon system component replacement become essential inputs
for bid specification preparation . TRS5 written by competent
ordnance experts can be used to develop SWI5 to be retained by
the planning SUPSI-IIP for classes having the designated equipment.

Preventive maintenance required to maintain the gun weapon system
for the duration of the overhaul needs to be specified in the SI
or SWI. This interim Preventive Maintenance System (PMS) pack-
age can be designated as either a Ship ’s Force or shipyard
responsibility . When it is a shipyard responsibility , the bid
specification must include the specific requirements.

GWSRP/DDEOC Continuing Coordination Effort

NAVSEAINST 8300.2A needs revision to include the integration
actions needed for the coordination of the GWSRP with the DDEOC
Program.

The Total Ship Test Plan (TSTP) and Test and Certification (T&C)
Program can provide provide both established testing procedures
and valuable information for the GWSRP and DDEOC Programs.

Continuing engineering and management efforts to support the
integration of special areas of interest between the GWSRP with
the DDEOC Program appear to be worthwhile.

RECOMMENDATIONS

The recommendations resulting from the above conclusions are summarized
in the following :

Gun Weapon System Inspections

The GWSRP and DDEOC Program managers should jointly task and
fund the development of standardized inspection procedures to
be included in POT&I Plans for designated gun weapon systems.

Standardized GWS inspection procedures incorporated in the POT&I
Plans should be conducted by the NAVSEACENs or combat systems
departments of the Naval shipyards .

vi
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Gun Weapon System Bid Specifications

The gun weapon system SI and SWI should be reviewed by
designated technical experts within the GWSRP .

Technical Repair Standards being developed on various gun
weapon system rotable pool items should be used as inputs for
SWI .

Preventive maintenance packages should be included in gun
weapon system bid specifications . Designated interim PMS should
be developed and applied by the SUPSHIP Planner on the basis of
inputs received from the GWSRP.

GWSRP/DDEOC Continuing Coordination Effort

NAVSEAINST 8300.2A should be updated to include integration
actions for the coordination of the GWSRP and the DDEOC Program .

The requirements for the interfaces among TSTP, the T&C Program ,
and the GWSRP should be determined; they will be subsequently
coordinated with the DDEOC Program.

Coordination between the GWSRP and the DDEOC Programs should be
continued.

vii
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CHAPTER ONE

INTRODUCTION

1.1 GWSRP AND DDEOC HISTORICAL BACKGRO UND

The Gun Weapon System Replacement Program (GW SRP ) was originated in
1964 by the Bureau of Naval Weapons as the Ordnance Replacement Program .
The mission of the program was to provide a source of replacement for gun s ,
fire control , and related equipment, most of which had been installed in
the mid to late l940s and had reached a state of disrepair through extended
service . Under the program , available gun mounts , computers , radars , and
related equipment were overhauled in a depot assembly line operation and
used to replace badly worn guns and related systems installed in the Fleet.
Removed items were placed in a repair pipeline to keep the replacement
cycle going .

In tens i f ied  use of gun mounts in the Southeast Asia conflict  and a
drastic reduction in rotable pool assets have contributed to increased
maintenance requirements of the gun weapon systems and highl ighted the need
for an efficient GWSRP . To keep abreast of the increasing volume and com-
plexity of maintenance in an era of tightening defense budgets , the GWSRP
planning process requires coordination with other maintenance management
programs. A principal requirement is to coordinate and integrate the
activi t ies of this  established maintenance program with similar activit ies
of the Destroyer Engineered Operating Cycle (DDEOC) Program .

The DDEOC Program was undertaken in August 1974 to develop a detailed
maintenance strategy and implementation plan to support a 54 ± 6 months
operating cycle for  the FF—10 52 , L)DG—j7, and CG-16/26 classes of ships.
As this and other maintenance—related programs concurrently evolved , CNO
Project Red “E” , now the Ship Support Impn vement Project ( SSIP ) , was
created in January 1975 to draw together, coordinate , and integrate all
maintenance-related programs for  sur face  ships .

Part  of the SSIP e f f o r t  is to explore and exploit the substantial
benef i t s  from the use of established products , procedures, and organiza-
tions , common to EOC programs . Just as benef i t s  are available from the
s imilar i t ies  between EOC programs , benef i t s  are also available from the
similiarities of separate but in te r re la ted  maintenance  programs . Several
programs have been established in the past to solve part icular  maintenance

1—1 
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problems, improve material condition , or increase operational availability .
The GWSRP is an established maintenance program working in parallel with
and providing input to the DDEOC Program . The similarities and common goals
of GWSRP and DDEOC need to be coordinated to minimize duplication of require-
ments and procedures and to maximize the effectiveness of the use of re-
sources by both programs.

1.2 REPORT BACKGROUND

This report is the f i r s t  analysis  resulting from the initial study
conducted under Contract N00l74-78—C—OlO5. The initial study identified
areas of common interest between the GWSRP and the DDEOC Program and made
recommendations for integrating these interests. Two areas treated in the
report of this study —- gun weapon system inspections and overhaul bid
specifications —— were considered to be of highest priority, warranting
immediate analysis.

The earlier effort performed was reported in ARINC Research Corpora-
tion Publication 1655-01-1-1779 , dated June 1978. That effort was directed
toward developing recommendations that would provide coordination to certain
aspects of the Gun Weapon System Replacement Program and the Destroyer
Engineered Operating Cycle Program. As a result of that study seven areas
were identified as prime candidates for analyses in which further coordina-
tion of the GWSRP and DDEOC Programs would likely enhance the maintenance
support of gun weapon systems. These areas were:

• Inspection procedures

Bid specifications wri t ten for overhauls

Baseline overhaul (BOB) requirements

Management Information Systems data exchange

Material Condition Assessment Procedures Conducted by DDEOC site
teams

• Class Maintenance Plan requirements

Program scheduling requirements

1.3 STUDY OBJECTIVE

The primary objective of this study is to define procedures by which
two of the identified specific areas of interest to the G~VORP and DDEOC
Program , gun weapon system inspections and gun weapon systems overhaul bid
specifications, can be better integrated.. Included in this objective is
the provision of support for improving overhaul coordination between the
two programs. This study addresses the following tasks: (1) identifica-
tion of the process by which gun weapon systems specification procedures
can be improved and better integrated with the DDEOC Program , (2) identifi-
cation of the process to improve current procedures by which bid specifica-
tions for (W ~ RP systems depo t level maintenance are written and (3)

1—2 
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I
identification of existing and potential areas of interest between the
GWSRP and the DDEOC Program implementation and making recommendations for
integrating these interests.

1.4 STUDY APPROACH

The approach to Tasks One and Two of this study consisted of the
following steps:

Collect Information. The first step was to collect information
concerning the specific procedures followed for gun weapon system
inspection and development of gun weapon system bid specifications.
The information consisted mostly of documents in the form of exist-
ing procedures , instructions , reports , inspection results, etc .
We acquired data in three ways : (1) We requested known data from
known sources; (2) we were provided additional data as a result of
our interviews ; and (3) we extracted data from internal ARINC
Research files.

• Analyze Information. The second step was to analyze the available
information. The analysis was directed toward determining (1) the
gun weapon systems common to both programs, (2) the current proce-
dures implemented in the two areas of specific interest, and (3) the
similarities and differences between the currently implemented pro-
cedures. Upon completion of this step , opportunities for potential
improvements and integration with existing procedures were identified .

• Conduct Interviews. The third step was to interview the responsible
principals in the GWSRP and the DDEOC Program . The interviews were
conducted for two purposes: (1) to gain further information and
insight into the documentation and the interest areas in general and
(2)  to discuss the preliminary findings .

Develop Tentative Integration Improvements. The fourth step was to
develop tentat ive integration actions and procedural improvements
for the two specific interest areas . To complete this step, we ap-
proached the principal activities a second time to present these
improvements for their comments before developing final conclusions
and recommendations.

• Develop Conclusions and Recommendations. The final step was to
develop the conclusions and recommendations that resulted from the
preceding analyses .

Task Three, conducting support for the overall coordination of the two
programs , was a continuing effort accomplished concurrently with the analysis
described above. The approach followed for this effort was to obtain
additional information concerning aspects of both the GWSRP and the DDEOC
programs in the course of conducting the Task One and Two analyses . In
developing that approach we analyzed newly acquired information to identify
future coordination actions. Additional inform~ition acquiied which ampli-
fied or altered previous conclusions was documented. The final phase of
this task was the presentation of updated Gun Weapon System Replaceml..nt
Program Coordination Study conclusions and recommeliLlat i ons .

1—3 
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1.5 REPORT ORGANIZATION

Chapter Two of this report describes the results of the analysis of
the gun weapon system inspections. Chapter Three gives the results of the
analysis of bid specifications. Those two chapters have each been struc-
tured to be complete in themselves so that they could , if desired , be
distributed as separate reports. Chapter Four documents the findings of
the continuing coordination effort for the GWSRP and the DDEOC Program.
Appendixes A through G present data supporting the analyses in Chapters
Two and Three. Appendix H is a glossary of terms.

1-4 
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CHAPTER TWO

GUN WEAPON SYSTEM INSPECTIONS

2.1 INTRODUCTION

The gun weapon systems managed by the GWSRP within the guidance of
Naval Sea Systems Command currently undergo several different inspections.
These inspections have been established as responsibilities of various
Naval commands with differing purposes. Initially this study was directed
toward identifying interfaces between the Material Condition Review (MCR),
conducted as part of the GWSRP , and the Pre-Overhaul Test and Inspection
(POT& I) , conducted as part of the DDEOC Program . Further investigation
indicated that both the Combat System Readiness Review (CSRR) and the Combat
Systems Readiness Test (CSRT) were of considerable merit and importance .
Inclusion of some of their inspection procedures as part of the gun weapon
systems inspection concept was warranted. The Shipboard Condition Overhaul/
Repair Evaluation (SCORE) and Board of Inspection and Survey (INSURV )
inspection procedures and contents were also analyzed to determine their
potential contributions to improving gun weapon systems maintenance support.
Table 2—1 illustrates the gun weapon system inspections analyzed and presents
some information concerning each.

Table 2-1 . GUN WEAPON SYSTEM IN SPE CTI ONS

Type of Convening Inspecting Purpose of Duration Type of
Vi~ .it Authority Agent Inspection of Visit Report

POT&I PERA SEACEN/contractor  Overhaul 2 Weeks OPNAV Form 4 7~~(,’2i<

Preparat ion for  each Item

csRR SURFLANT SEACEN LANT Deployment 2 W~~~k~ Let ter  Summary
Preparation

CSRT SURFP AC SEACENPAC Deployment 3 Days Letter Report
Prepara t ion

M - NAv~~:A sEA CEN Rep lacement  3—5 Days M anual  w i t h  Summ ary
I d e n ti f i c a t i o n  Sh~~~ta

.-cc~}: TYLOM Not U~~ d Overhaul Not Available Manual with
Preparation Summary Sheets

rN.c~-: ()P NAV E U . -c’l~V Board Spot check of 3 Days 1. tt~~r Repor t
Material/Operation
Condition

2—1 
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For purposes of this analysis it is important to identify the gun

weapon systems that are the subject of this investigation because of their
mutual management under the GWSRP and the DDEOC Program. The GWSRP is
concerned with the management of the following gun weapon systems:

Gun Systems : 3”/50 Mk 33
5”/54 Mk 42/Mk 45
5”/38 Mk 30/Mk 38

Target Designation Systems : Mk 5

Fire Control Systems : Mk 56
Mk 68
Mk 86
Mk 92

Of those systems, the following are also found on the DDEOC Program
classes of ships and are the subject of this analysis :

Gun Systems : 5”/54 Mk 42 — principally Mods 9 and 10

Fire Control Mk 68 — principally Mods 11, 12, and 13
Systems :

Although some of the CG—l6/26 classes still have 3”/5O guns aboard,
they are to be removed during each ship ’s next major overhaul and replaced
with either HARPOON or Close-In Weapon System (CIWS). Because they are
due to be removed , the 3”/SO guns’ inspection procedures were not speci-
fically analyzed.

The Target Destination System (TDS) Mk 5 is specifically mentioned in
the GWSRP and has an MCR booklet. Because the majority of DDEOC Program
class ships have a TDS ~flc 1, for which no booklet has been prepared , we
chose not to investigate the TDS in detail.

2.2 OBJECTIVE

The objective of this analysis of gun weapon system inspections is to
identify the process by which these inspection procedures can be improved
and better integrated with the DDEOC Program.

2.3 GUN WEAPON SYSTEM INSPECTIONS ANALYSIS APPROACH

Our analysis of gun weapon system inspections consisted of the follow-
ing steps :

• Collect Information. The first step was to collect information
concerning the specific procedures followed for gun weapon system
inspections .

- - 
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• Analyze Information. The second step was to analyze the available
information. The analysis was directed toward determining (1) the
gun weapon systems common to both programs , (2) the current proce-
dures implemented for gun weapon system inspections , and (3) the
similarities and differences between the currently implemented pro-
cedures. On completion of this step , opportunities for potential
improvement and integration with existing procedures were identified.

• Conduct Interviews. The third step was to interview the responsible
principals within the GWSRP and the DDEOC Program. The interviews
were conducted for two purposes: (1) to gain further information
and insight into the documentation and (2) to discuss the preliminary
findings .

• Develop Tentative Integration Improvements. The fourth step was
to develop tentative integration actions and procedural improve-
ments on the gun weapon system inspection areas.

• Develop Conclusions and Recommendations. The final step was to
develop the conclusions and recommendations that resulted from
the preceding analyses.

2.4 COLLECTION OF INFORMATION

The initial step of this analysis was to collect information upon which
decisions and appropriate recommendations could be made . We acquired both
information and data from various sources; reports of inspection results,
instructions , articles, manuals , personnel interviews , etc . The informa-
tion was in three broad categories : (1) documented procedures , (2) pro-
cedures actually being implemented , and (3) recommended procedural
improvements .

The study of the documents laid the foundation for understanding the
magnitude of the similarities and differences between gun weapon systems
inspections and ultimately determining whether existing procedures could
be improved to the benefit of both programs. We acquired this information
in three ways: (1) we requested known information from known sources; (2)
we were provided additional information as a result of our interviews ; and
(3) we extracted it from internal ARINC Research information sources. The
following references were used in formulating the conclusions and recommen-
dations for this specific interest area:

1. NAVSEA Instruction 8300.2A of 24 March 1977, Gun Weapon System
Replacement Program .

2. Attachment to NAVSEA Instruction 8300.2A (Advance Copy), Material
Condition Review Program.

3. GWSRP Guidance Manual (Draft) dated January 1978.

4. Naval Ordnance Station Louisville Booklet for Depot Level Overhaul ,
Ordnance Systems -- Equipments to be Removed.

5. DDEOC Program Management Plan of November 1977.

6. PERA (CRIJDES) , Surface Ship Pre-Overhaul Planning Guide .

2— 3
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7. DDG-37 Class SARP Planning Document.

8. OPNAV Notice 4710 of 3 February 1978, Pacific and Atlantic Fleet
Overhaul Schedules for Fiscal Years 1977-1983.

9. DDEOC Systems Maintenance Analyses for Appropriate GWSRP Systems
and Ship Classes (Mk 42 Gun Mounts , Mk 68 Gun Fire Control Systems).

10. Rel iabi l i ty ,  Mainta inabi l i ty ,  and Availabil i ty Assessment , Mk 42
Mod 10 Gun Mount of 1 December 1977.

11. FF—l052 Class Post Repair Test and Calibration Plan , Combat System
and Gun System Volumes.

12. GFCS Mk 68 SCORE Manual , NAVSEA OD 48182 of 1 October 1974.

13. 5 /54 GUn Mount Mk 42 Mod 9 Material Inspection , NAVSEA Form of
1 November 1974.

14. COMNAVSURFLANT INST 9093.lA of 11 April 1978, CSRR Plan

15. Gun Weapon Systems Repair Inspection Requirements from DDEOC
Class POT&I Plans.

16. SARP Entries for USS PHARRIS (FF-l094).

17. DDEOC Class Maintenance Index Pages (MIPs) and Maintenance Require-
ments Cards (NRC) from Navy 3-N Planned Maintenance Subsystems
for DDEOC Classes.

18. CSRR Plan for USS SIMS FF—1059 of 4 May 1978.

19. GWSRP MCR Forms of 1 October 1977 Gun Mount Mk 42 Mods 9/10,
— GFCS Mk 68 Nods 1-15.

The key activities within the GWSRP , DDEOC Program , and interfacing
organizations responsible for planning and implementing gun weapon system
inspections were interviewed. Table 2-2 lists the major interviews with a
brief summary of the purpose of each . The contract per’.od of performance
limited the number of on-site interviews and required many to be conducted
by telephone. Several of the primary management authorities at NOS Indian
Head , NAVSEA—0432, and NAVSEA—934 were contacted regularly in addition to
what is reflected in Table 2—2.

2.5 GUN WEAPON SYSTEMS INSPECTION DESCRIPTION

As stated in this chapter ’s introduction , various gun weapon system
inspections were analyzed, the primary of these being the Material Condition
Review and the Pre-Overhaul Test and Inspection . Primary importance was
assigned to these inspections because their results essentially dictate
the requirements for the regular overhauls (ROHs) and the baseline overhauls.
When coordinating the gun weapon system inspections with the DDEOC Program ,
it is important to use the major planned maintenance activities -- 19th month
SRA , 39th month SRA , and 54th-6(Jth month ROH -- as fixed DDEOC Program
scheduled maintenance activities which require repair i nputs. Necessary gun
weapon system repairs should be coordinated throughout the entire engineered
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I
Tablt 2-2. INTERVIEWS CONDUCTED IN SUPPORT OF

(MS INSPECTIONS ANALYSIS

Activity Purpose

NOS Indian Head Report preliminary findings and discuss desired
format of recommendations and conclusions.

NAVSEA 0432 Discuss management and funding of rotable pools.

NOS Louisville Discuss MCR format and objectives plus wide ranging
issues concerning gun system overhaul procedures .

PERA (CD) Investigate PERA requirements for POT&I reports and
bid specifications .

NAVSEACENLANT Establish technical differences between inspections
conducted by SEACENs , including POT&I, MCR, and CSRR.

SURFLANT Determine operational effect and funding constraints
(Armament) of gun system inspections and overhauls.

SURFLANT Determine results of BOB on gun weapon systems of
FF Type Desk the FF-1052 Class.

SUPSHIPS Norfolk Investigate procedures for bid specification
preparation .

Bird Engineering Discuss RMA aspects of gun system System Maintenance
Analyses (SMAs ) with G. Absher , an expert in the
field. Conference with DDEOC SMA Engineer and Bird
Engineering Analyst recommended by NAVSEA Gun
Directorate .

PERA (CD), SURFPAC , Discuss final conclusions and recommendations.
NA VS EACENLANT/PAC
SURFLJ½NT

operating cycle (EOC) ; the ROH is not the only period within the EOC
when major repairs can be performed. These SRA 5 are planned to begin in
the 20th and 39th month of the EOC , last for a duration of 6-8 weeks, and
require depot level facilities ; they appear in the OPNAV notice for Pacific
and Atlantic Fleet overhaul schedules. SRA s are an important component of
the DDEOC Program concept ; therefore , the GWSRP should ensure required
maintenance actions are planned and scheduled during these availabilities.

To prevent the creation of another inspection before the SRAs, it is
essential that those inspections currently being held provide the requisite
inputs to the SRAs . For this and other reasons, it was essential that the
other inspections of the gun weapon systems also receive some degree of
analysis in addition to that planned for the Material Condition Review
and POT&I.
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The inspections analyzed were :

* Material  Condition Review

Pre-Overhaul Test and Inspection

Combat System Readiness Review/Test

• Shipboard Condition Overhaul/Repair Evaluation

Board of Inspection and Survey

The major characteristics of those inspections will be addressed in
the following paragraphs.

Material Condition Review. The NCR is coordinated by the GWSRP managers
within the Naval Sea System Command. Its purpose is to ascertain the actual
material condition of ordnance equipment in order to identify equipment to
be replaced or extend the life of equipment where possible by unit or sub-
unit replacement. The MCR is conducted by the NAVSEACENs. They use a
comprehensive checkoff booklet for the system being inspected . A system
inspection consists of a series of procedures for major components of each
system. Procedures are subdivided into the elements of the components to
be checked and the type of checks to be conducted. An MCR is required when
(1) a ship is scheduled for a Regular Overhaul or Baseline Overhaul, ( 2 )  the
ship has equipments that have never been reviewed , or (3) the previous NCR
is over three years old. The results of this inspection are summarized on
two MCR summary report sheets contained in each inspection manual. The
ship is informed of all noted discrepancies before the team’s departure and
the ship ’s weapon officer is advised that all discrepancies noted on Summary
Sheet #2 should be reported within the 3-N system , using the OPNAV 4790/2K
forms.

Pre-Overhaul Test and Inspection. The POT&I is designed to help com-
manding officers prepare for overhaul. The POT&I provides a means of
identifying and documenting deficiencies in ship ’s systems or equipments .
It is designed to take advantage of and enhance the results of existing
programs such as the Planned Maintenance Subsystem (PMS), Current Ship ’s
Maintenance Project (CSMP ), Ship Equipment Configuration Accounting System
(SECAS), Coordinated Shipboard Allowance List (COSAL) , Fleet Modernization
Program (FMP), and others that assist in defining the Ship Alteration and
Repair Package (SARP) . Since the work items listed in the SARP , if satis-
factorily completed , should ensure safe and reliable operation of the ship
during the post-overhaul operating cycle , the necessity and importance of
a thorough , vigorously executed POT&I is obvious . Planning and Engineering
for Repairs and Alterations , Cruisers and Destroyers , Philadelphia Naval
Shipyard [PERA (CD)) is responsible for the development of an approved
plan for Pre-Overhaul Test and Inspection and the taskin g of Planning Agents
to implement the plan on DDEOC Program class ships. The POT&I plans divide
the ship into systems for which Repair Inspection Requirements (RIR) are
prepared. THe RIR documents all necessary test/inspection , maintenance ,
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and mater ia l  historical  data to provi de a basis for making  r : m x n e n d a -  •1
tions concerning :

The necessity for overhaul  of the system , e~~ui~.irn nt , ~ r

The class i f ica t ion  (in  accordance wi th  the NAVSEA Ins t . 479 . . l)  of
repairs and overhauls required to permit  s a t i s f a c t o r y  performance
throughout the opera t ing cycle fol lowing the scheduled overhaul

For the gun weapon systems found on DDEOC Program class ships , the
RIBs contain  both visual and operational checks.  The operational checks
make up the greater portion of the tests and are taken from PMS Maintenance
Req uirement Cards . The POTSI is scheduled to precede every ROH and BOH .
The results of the POT& I are contained in a report that w i l l  include (1)
all applicable OPNAV 4790/2K forms describing the discrepancies and
recommending repairs , ( 2 )  a marked-up copy of the Ship System Configurat ion
Index (SSCI) indicat ing which i tems do not require repairs, and (3 )
applicable supplementary reports.

Combat Systems Readiness Review/Test. The CSBR is conducted by the
NAVSEACENs fo r A t l a n t i c  Fleet shi ps and the CSRT is conducted by the
NAVSEACENs for Pacific Fleet ships. The goal of the CSRR is to assist
ships in preparing for f leet  operations by :

• Determining the operational readiness of the systems and equipments
received

• Determining the val idi ty  of the software support for the systems
and equipments received

• Rectify ing hardware and software problems

• Training the Ship ’s Force while accomplishing the above objectives

The CSRT ’s object ives  are fundamenta l ly  stated in the f i r s t  two goals
described by the CSRR . The overall management of the CSRR/T lies with
the TYCOMs as assisted by Naval Ship Weapons Systems Engineering Station
(NAVSH IPWPNSYSENGSTA ) for test plan assemblage and the NAVSEACENs for test
implementation . The CSRR/Ts conducted on gun weapon systems consist
primarily of checks taken from the MRC5 for the ship. The tests are a
blend of operational checks and checks of various f lu id , pressure , and
voltage requirements also taken from MRCs. NAVSEACEN personnel stated
that these tests are supplemented by more comprehensive checks when
problems are discovered during the CSRR. THe NAVSEACEN personnel are
concerned primarily with enhancing system operations and crew experience ,
which often requires applying checks not specified in the MRCs. The
CSRR is a 10 working day inspection conducted by a team of technicians
from the NAVSEACEN5 assisted by the Ship ’s Force . The CSRT takes three
days using the sane team concept. After the tests , a final critique is
held aboard. A message report is sent to the TYCOM listing inoperative
or severely degraded equipment , action being taken , major explosives
safety/magazine sprinkler discrepancies , major software discrepancies,
tests not conducted , and the PMS feedback actions to be taken by the ship .
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orelit ion ov rhau]/Rej~air_Evaluation Ma nual .  The SCORE
program ie no l o n e r  il el to ev a lu a t e  gun weapon systems . The SCORE
inspection in  I o t t m t  to this .injlys ii because it was a predecessor
to the MCR. Time ~~~~~. f J  was managed within the Nava ’ Sea Systems Command
and the manua l uni i ~;he d for e ach gun we apon system wore developed at
NOS LOUj~~V~ l1e . The obje ctive of the evaluation was to help the Type
Commander det.e rrnmne wh i ch ccstcms i-equired overhaul and which systems
requ ir ed shil/aro re la ir. lt ~c inspecLi~ n contained a detailed series of
visual , operational , dynamic , and performance tape tests to be conducted
on various components of tic system. These tests were specified in much
more de tai l than any of the other inspections analyzed. The NAVSEACEN
technicians stated the tu.;t I were designed to meet factory acceptance
standards . The recults of the inspection were recorded on summary sheets
providing both numerical scoring and narrative comments . These results
listed: (1) the~’ discrepanciee , (2) OrdAlt status , and (3) comments.

Board of Inspection and Survo1. The purpose of this total ship inspec-
tion is to determine a ship ’s fitness for further service and any physical
condition that limits its capability to carry out its assigned mission .
The Board of Inspection and Survey inspects all Naval vessels at least
once every three years , if practicable. This material inspection consists
of a physical examination of the ship, its spaces and installed equipments ,
including equipments and systems in operation , and an examination of appro-
priate records.

The inspections of Fleet, active Naval reserve, and district ships
will be scheduled from the proposed schedules of cognizant commanders ,
giving due regard to the importance of ships nominated , intervals since
last inspections , locations of ships , and the resources available. Tlv?se
inspections will not be conducted during a Regular Overhaul and will not
normally be conducted during an overseas deployment .

Reports will be made by the Inspecting Board to the President, Board
of Inspection and Survey, with copies to interested commands. The President
reviews the reports and submits then to the Chief of Naval Operations. Each
deficiency noted in the roport of a material inspection that significantly
degrades the ability of a ship to carry out its assigned general and
primary missions will be reflected in an appropriate CASREP.

Tab le 2-3 shows which gun weapon system inspections support the GWRSP ,
the DDEOC Program , or both.

2.6 COMPARATIVE ANALYSIS OF GWSRP AND DDEOC INSPECTIONS

Our initial analysis was directed toward identifying the procedures to
be include d in an integrated gun weapon system pro—overhaul inspection . We
began with the Material Condition Review and Pre-Overhaul Test and Inspec-
tion . Later, this analysis addressed other inspections and the importance
of integrating their outputs into the two programs .
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Ta bl e 2- 1. GUN WEAPON SYSTEM INSPECTIONS SUPPORTING
THE GWSRP/DDEOC PROGRAM

GWSRP DJ E(x Program

Mater ial Condition Review (N CR)  Pre—Overhaul  Test and Inspection
(POT& I )

Material Inspection (MI)

Shipboard Condition Overhaul/
Repair Evaluation (SCORE)

Combat Systems Readiness Review/ Combat Systems Readiness Review!
Combat Systems Readiness Test Combat Systems Readiness Test
(CSRR/T) (CSRR/T)

Board of Inspection and Survey Board of Inspection and Survey
(INSURV) (INSURv )

2.6.1 Comparative Analysis of NCR and POT&I Scheduling

The POT&I and MCR inspections provide the TYCOM5 with the primary
inputs for develop ing the specific requirements for work to be performed
on gun weapon systems during Baseline or Regular Overhaul . The POT&I ,
as its name suggests , was designed for one purpose -- to support a success-
ful overhaul , and is, therefore , scheduled before the overhaul . The
inspection usually is scheduled to be completed 18 months before the start
of overhaul for ships entering private shipyards and 10 months before the
start of overhaul for ships entering Naval shipyards .

Conversely, the NCR was intended to be conducted on ordnance equip-
ments identified by the TYCOMs as req u i r i n g  replacement. It is completed
and reported for each equipment before that equipment is inducted into
the GWSRP . This action gives the GWSRP managers , the replacement funding
activity , a technical input specify ing those equipments that actually
require replacement. When scheduled in conjunction with a Regular Over-
haul and , for purl ases of this analysis, a Baseline Overhaul (although
the BOH is not specifically cited in r~revsEAIN~;T B500.2A), the NCR is
to be completed and r~~ ortcd six months before the ROH induction or
before the Work Definition Conference (WDC), whichever comes first. For
ships entering a private shipyard , the WDC is nominally scheduled eight
mont ~s before ‘he start date; for an overhaul in a Naval shipyard the WDC
is scheduled six months before  t h e  n tar t date .

The data shown in Table 2-4 aqre~ with informatio :e from the field
activitiee ; and the TYCOMs that the POT~ I and MCR conducted on these systems
are often scheduled within weeks or at most a few months of one another.

As Table 2-4 shows , the g r e a t e s t  margin that should be occurring
between the completion of an NCR and a POT&I is about 120 days. This is
not  cons idered  to be long enough tx~ produce drasticall y varied inspection
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Table 2 - 4 .  D I F F E R I N G MCR AND
POTsI PERFORMANCE
DATES

- P r i v a t e  Nava l
A c ti o n

S h i p y a r d  Shipya rd

po’r&i A-360 Days A-300 Days

MCR* A-240 Days A-180 Days

*C’onducte d be fo re  WDC

A = ROH/BOH Start  Date

resu l t s .  Given that  the DDEOC Program operat ing inte rva l  between overhauls
is nomina l ly  60 months , and dur ing  that  period a minimum of three  CSRR/Ts ,
two MCRs, and one POT&I w i l l  be conducted on the gun weapon systems , the
need to e l i m i n a t e  nearly concurrent inspections becomes apparent. When
combining the scheduled NCR and POT&I dates as depicted in Table 2-4 w i t h
the not iona l  DDEOC maintenance schedules in Appendix B , for three of the
four  scheduled dates the inspect ion wi l l  occur dur ing  a forward dep loyment
period.  The last f o r w a r d  deployment will occur somewhere between 5 and 11
months be foie  overhaul. This period encompasses all dates in Table 2-4

except tne one at A-360 , or 12 months before  overhaul .  Conduct ing e i ther
of these inspect ions  overseas w i l l  i n c u r  add i t i ona l  expenses in t ravel  and
per diem to get the  i n spec t i on  teams to the shi p and back . These costs
would be beyond expenses incur red  for ships inspected in U.S. ports.

The analys is  poin ts  to the  necessi ty  for  coord ina t ing  the schedu l ing
of POT&I and NCR inspect ions  lo fore baseline and regular overhauls of
DDE OC Program class ships.  The best way to accomp l i sh  t h i s  would be wi th
a single inspection of the gun weaf on systems s u f f i c i e n t l y  in advance of
the WDC using combined standardized procedures from both the POT&I and
MCR inspections . This will be discussed later. If that approach is not
used , either of the following could be undertaken :

• Scheduling the two inepections so that the NCR sufficiently
precedes the POT&I to allow TYCOM/PERA (CD) to decide on the
scope of the POT&I required

• Scheduling the two inspections simultaneously with the overlapping
areas eliminatee and the POT&I providing most of the operat:onal
checks and t h e  MCR providing meet of the material checks

The analysis and discussions sugge et scheduling the Mch no less than
six months be fore ove rhaul and the POTe~I and NCR no more than 18 months
before overhaul. Scheduling an NCR six months b e f o r e  overhaul , especially
an ove rhau l  c o n d uct ed  in a p r i v a t e  s h i py a r d , a lmost  always leaves too
l i t t l e  time for  the  rc su~ ts to Ge u t i l i z e d  by the  TYCOMs at the WDC for
final SARP development. Scheduling a POT~~1 or NCR inspection more than
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about 18 months in advance of the overhaul tends to create a period of
operations before overhaul during which specific overhaul requirements can
significant ly change . This results in needless changes to the SARP and
the overhaul planning effort. Because of the importance of making maximum
use of the maintenance periods assigned by the DDEOC Program , it is essen-
tial that the information on the gun weapon systems be technically correct
and as current as possible to support the requisite planning .

Therefore , we recommend that a single inspection , preferably an up-
dated POT&I employ ing standardized inspection procedures , be conducted
at about A-360. The ship should be in a U.S. port at that time . This
schedule would allow sufficient time for the inputs to be utilized at
the WDC and would be appropriate for ships going to either private or
Na val shipyards .

2.6.2 Comparative Analys i s  of MCR and POT&I Content

The NCR and POT&I are conducted on the gun weapon systems to help
the TYCOM5 decide where to allocate repair dollars . It  is in the TYCOM5 ’
best interest  to have an inspection conducted that  is t echn ica l ly correct
and sufficiently comprehensive . This is especially important for those
DDEOC P rogram shi ps that wi l l  be overhauled in a private shipyard.

In comparing the procedures of the MCR and POT&I , the formats of
both inspections were analyzed.  Before proceeding with a discussion of
the formats and the i r  contents it is important to point out that the skill
levels within the technical activity conducting the inspection can affect
the qual i ty  of the inspection , regardless of the manner in which the
inspection requirements are wr i t t en .  A series of procedures and checks
is definitely required for inspecting equipment with the sophistication
of the present gun weapon systems . In addi t ion to specif ic  inspection
procedures, the u t i l i z a t i o n  of technicians experienced on the systems/
equipments main tenance  and operations provides insight that of ten  goes
beyond wr i t ten  procedures. Analys is  indicated that technicians current ly
having th is  type of experience are found at the NAVSEACENs , Naval Shipyard
Combat Systems Departments , NAVSHIPWPNST5 and other In-Service Engineering
Agents ( I SE A s ) .  Consideration should be given to which of these activit ies
have : ( 1) gun weapon system inspection f ami l i a r i t y  and ( 2 )  charters to
regular ly conduct these inspections. The selection of ~n activity that
is not s taffed to r egu la r ly  conduct inspections may pose eroblems . This
analysis supports having technicians wi th  these ski l ls , p~ esently at the
NAVSEACEN 5 and Naval Shipyard Combat Systems Departments , conduct the
inspections.

The MCR is conducted on a major  system leve l us ing  check-off  booklets.
For th is  analysis  the MCR booklets on the 5754 Gun Mount MR 42 Mod 9 and
10 and GFC S MR 68 were s tudied.  The 5’754 Gun Mount MR 42 and the GFCS MR
68 are on 88 DDEOC Program class ships . The S”/54 Gun Moun t MR 42 Nod 9
was used to compare the NCR and I’OT&I. The GCR booklets for each system
are subdivided into  the major  components for wh i ch procedures and
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inspection checks are provided. These booklets are used by the NAVSEACEN
inspection team sent abroad to perform the procedural checks. The accom-
plishment of the NCR should be preceded by a discussion with Ship ’s Force
concerning any problems. The sequence of the procedures is ordered to
allow the inspectors to move efficiently from component to component.

The components specified in each procedure are further subdivided into
the elements the inspectors are to check . The EP1 and EP2 panels are
components inspected in the f i r s t  procedure on the 5’/54 Gun Mount MR 42
Mod 9 and 10. Wi th in  this procedure , the elements to be inspected are :

• Wiring External Cables

• Mo tor Contacts Relays

• Terminal Boards • Fuze Holders

Circuit Breakers • Doors

Swi tches • PC Boards

• Lights . . Ampl i f ie r

For each of those elements , the inspection team will make the follow-
ing checks:

• Corrosion or Rust -- Ligh t  or Excessive

• Miss ing  Hardware -- Minor or Major

• Damage -— Minor or Major

• Dirt  and Foreign Matter —- Light or Excessive

• Moisture , Water  E n t r y  -- Li ght  or Excessive

• Lights  -- Operation

The f i na l  check in this  procedure is the  determinat ion for  both the
EP1 and EP2 panel of marginal or unsatisfactory operation . Although this
is a check , no specif ic procedure to follow is given. An outside activity
could not readily determine what constitutes th is  check or certify marginal
or unsatisfactory operation . This area of the NCR requires improvement.
Specific procedural actions for the various checks listed in the MCR
should be documented. This would allow other activities to use the pro-

cedures and would provide for an exact identification of what constitutes

a check . Multiplying the number of inspection elements for the EP1 and
EP2 panels (12)  by the required n umber of checks to be performed on each

~~~~~~ (6 )  , resu lts in 72 subchecks for  th is  one component of the system. This
level of detai l  provides for comprehensive iden t i f i ca t ion  of repair require-
ments at the Ship ’s Force , intermediate maintenance activity , and depot
levels.
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The elements of the remaining 23 procedures l is ted for the 5”/54 Gun
Mo unts Mk 42 Mods 9 and 10 are fundamenta l ly  the sane as for Procedure One .
The NCR inspections a~ e comprehensive . They go into great  detail  and cover
a cross section of t es t ing: visual , dynamic , operat ional , e tc .

The inspect ions  of gun weapon systems required dur ing the POT&I were
compared w i t h  those inspect ions  required  dur ing  the MCR. POT&I Plans are
developed on a ship-class basis .  That is , a p lan is developed for the
class on the basis of the f i r s t  ship of the class to be overhauled under
this program. The class plan is then updated so that it is valid for each
add it ional ship before its overha ul .

POT&I Plans are designed to be standard and interchangeable between
activities with minimum ad jus tmen t s  for  a pa r t i cu la r  h u l l .  A plan is con-
structed from individual pages containing the necessary information to
conduct specific tests or inspections and the assignment of the accomplish-
ing activit ’--Forces Afloat or Shipyard . These individual pages are called
Repair Inspection Requirements pages or sheets (see Appendix C ) .

En t r i es  in the  individual  RIP fo rms , l ike ent r ies  in the NCR booklets,
are wr i t t en  at a system level ,  i . e . ,  5’754 Gun Mount Nk 42 Mod 9, and divided
into major components in Block 14 of the RIR (see page C-6 of Appendix C).
Both the POT&I and NCR require similar types of checks on the major com-
ponents identified in Block 14.

A review of the RIR and MCR requirements for the 5 754 Gun Mo un t Mk 42
Mod 9 indicated that both inspections required thei r  designated components ,
essentially the same for both inspections, to be inspected for:

• Corrosion and Rust

Miss ing  Hardware

• Ph ysical Damage

• Dirt and Foreign Matter

• Electrical Damage

• Mois ture  and Water E n t r y

Both procedures specif ied various inspections of required system tluids .
They differed in that the MCR stressed a check of component fluid leakage ,
and the POT& I stressed a check of f lu id  levels.

The last aspect of the RIR for which checks were required was a
table designating the system or component and applicable PMS checks to
be conducted. For the 5 ’/54 Gun Mount Mk 42 Mod 9 this amounted to six
checks from the Maintenance Requirement Cards . The following is a break-
down of what those six tests required :

W-14 Operate gun load system in Step Exercise and Simulate Mode

Q—l Test elevation and depression buffers

L 
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Q’- 2 Check gun loading system mechanical  adjustments

Q-3 Check operation of heating, lighting , and ventilating systems

Q—5 Check a n t i — i c i n g  system

R-l Perform pre - f i r i n g  checks

Further study of all MRC s l is ted for the SYSCOM Control Maintenance
Index Page 6-31/9 for the 5’754 Gun Mount Nk 42 Nod 9 disclosed that the
RIR li sted every test , inspection , or check called out in the MIP except
three , one of which is the post-f i r ing check. This indicates that the prin-
cipal effort of the inspecting activity is to perform a series of PMS checks.
The requirements state they need only witness the operational tests speci-
fied. The tests can be conducted by Ship ’s Force and require of the
inspectors only an observer ’s role. Using PMS is not detrimental to the
inspection , but using outside technical activities to perform a compre-
hensive preoverhaul inspection utilizing checks within the technical
capability of the Ship ’s Force is not prudent . We recommend that this
aspect of the inspections be strengthened by incorporating or developing
more R (as required ) MRC5 that would not normally be employed by Ship ’s
Force and would be primarily procedures for comprehensive inspections.

Review of the RIPs for the 5”/54 Gun Mount Mk 42 Mod 10 and Gun Fire
Control Systems MR 68 Mods 11 , 12, and 13 revealed the same type of inspec-
tion requirements as specified above--simply a restatement of the require-
ments to test, inspect , and check given in the MIPs for the system being
inspected. A potentially confusing statement is made for the operational
tests listed on the GFCS MR 68 Nods 13 and 14. A table lists the MCRs to
be used on each equipment for the operational tests , but the instructions
state “Use MRC5 as required for Testing and Inspection ” . This creates
confusion because it is not clear whether only the test and inpection
portions of each designated NRC are to be used or those NRC5 to be used
for testing and inspection purposes are to be selected from the designated
NRC5 by the inspecting activity as it deems necessary. PERA (CD) stated
that the RIP intended for all MRCs to be used unless unusual situations
warran ted otherwise. That RIP statement does not assure uniform inspections.
It should be either stated more clearly or eliminated.

Further comparison of the MCR and POTt I revealed that all MCR5 are
conducted by the NAVSEACENs, whereas the POT&Is are conducted by various
activities. For gun weapon systems, the primary POT&I inspectors have been
NAVSEACENs , SUPSHIPS Boston , Naval Shipyard Combat Systems Department
personnel , arid private contractors .

The advantages of having a single activity conduct the inspections on
these types of systems seem to outweigh the disadvantages. Central con-
trol , single point of contact, familiarity with requirements, etc., are
but some of the advantages. The disadvantages of having several activities
conducting tnn i nspections include differing skill levels of the inspectors ,
differing opPrating procedures , and vary ing lines of communications. The
MCR appears to deliver a more comprehensive inspection of the gun weapon
systems in part becaure of its utilization of the NAVSEACENs to conduct all
inspections.
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Written instructions currently support the scheduling of the NAVSEACENs
to conduct every POT&I on DDEOC Program class ships. We recommend that  the
NAVSE ACEN S conduct the gun weapon systems portion of every DDEOC Class Ship s
POT& I .  The NAVSEACF~ s are directed to conduct an MCR either six months
befo re ROH or before  the WDC , whichever comes first . Should the NCR
become the standard for  POT& I for  gun weapon systems , the NAVSE ACEN s would
essentially be fulfilling two requirements at the same time . The results
of this new POT&I would go to both GWSPi and DDEOC Program personnel ,
satisfying the previous need for two inspections. This recommendation
should be given the highest priority because having the NAVSEACENs conduct
the POT&Is on all the DDEOC Program class ships would improve the results
and continui ty of these inspections. This is the f i r s t  issue that should
be resolved in the area of gun weapon system inspection improvement and
integration .

Another factor that should be considered on this subject is the assign-
ing of Naval Shipyard Combat System Department personnel to conduct POT&Is
if NAVSEACEN5 are not to conduct all inspections. To avoid possible con-
flict of in te res t , shi pyard personn el should not in spect ships they wi ll
be repairing .

A breakdown of the visual and operational inspection requirements on
the 5”/54 Gun Mount MR 42 Mod 9 is shown in Table 2_4• Two clear obser-
vations about the two kinds of inspections can be made from this information :
both inspect the same components; and the NCR requires more material checl ;
than the POT& I . The POT&I has been organized so tha t  most of it can be
conducted by the Ship ’s Force . To j u s t i f y b r ing ing  an outside activity
aboard to conduct the inspection , the activity should be assisting the
ship and TYCOM5 in areas largely beyond Ship ’s Force capability .

From anal yses of these two kinds of inspections , we ha ve concluded the
POT&I Plans for gun weapon systems should be up da ted.  The revised inspec-
tion should include mater ia l  checks p resen t ly  conducted by the MCR and the
operational systems portions of the existing POT~ I Plans. The MCRs should
be written to specify the steps to be followed for each check and should
be formatted to coincide with the MRC used within the 3—M System . This
would allow them to be entered into the shipboard NIPs for use or reference
by the Ship ’s Force . It is envisioned that these would be dosignated as
P Cards . This effort should be coordinated beween PERA (CD) and NAVSEA-0432.
It is re commended that the DDEOC Program , through PERA (CD ) and the GWSRP ,
joi n t l y  task and fund the NAVSEACENs or other designated technical activi-
tie s to dcv Lo~ standard procedures for incorporation into the POT&I Plans
for gun weapon systems . These standard rocedures should be formulated in
MRC form for ease of imp lementation by PERA (CD) into the RIRs . If the
NAVSE A CENS do not have the t echnica l  capabil i ty  in every instance , other
technical activities such as the designated In-Service Engineering Agent
( I S E A )  for  a eie t r n  should  be tucked with development of the procedures.
I n i t i a t i o n  of t h i s  e f f o r t  should  take p lace at the  next  semiannual  GWSRP
sc h e d u l i n g  confe rence  to be he ld  ear ly  in F? 1979.

An a v ~~ of qun w apon ire l ct ionu that was the subject of discussion
and r e - e , m m e r i e l a t  ion w i  the re ~l H  r ement to prop er l y es tabl ish  ship conf ig—
uraf ion for th e ~un w i l e syst rn . This  is an e lement  of the POT& I to
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be documented as a result of the inspection. To enhance the overall
effect iveness of these inspections the configuration the ship is expected
to have as a result of the overhaul should be identified before the
POT&I. For instance , any entire system or equipment to be removed or
replaced with new or updated systems or equipments should not be inspected.
There would be no advantage in identifying requirements to repair systems
or equipments that  the ship wil l  no longer have on board. The TYCOM ,
Ship ’ s Force , and the inspecting ac t iv ity  wi l l  have to coordinate this
e f fo r t  before the ?OT&I.

2 .6 .3  Comparative Anajy sis of NCR and POT&I Documentation

The concerns for developing comprehensive , standardized gun weapon
system inspection are many. One of the most important is to produce
inspection results in a usable form . That is, the results should contain
all the equipment nomenclature , description , and detailed comments related
to repair requirements. Of equal importance is the proper distribution
of the results to allow more e f f e c t i v e  maintenance management of gun
weapon systems . To accomplish this , both the PCT&I and NCR should include
procedures that dictate standard reporting procedures and the distribution
of results of interest to both kinds of inspections .

At present, the results of the MCR are documented on summary sheets
(see Appendix E) by the inspecting act ivi ty. Those discrepancies noted
on Summary Sheet 2 are to be reported to the 3-M system by Ship ’s Force
on OPNAV Form 4790/2Ks. The OPNAV Form 4790/2K (see Appendix F) is the
standard form used Navy-wide for reporting ship ’s maintenance needs that
(1) require some type of assistance from an activity external to the
ship , (2) are not expected to be accomplished by Ship ’s Force within 30
days or other prescribed time frame , and (3) are uncorrected deficiencies
as reported by INSURV .

The POT&I reports now must be documented on OPNAV 4790/2K Forms
and describe the discrepancies and recommend the repairs. We recommend
that all discrepancies found in either the MCR or POT&I be reported on
OPNAV Form 4790/2K. The inspecting ac t iv i ty,  with Ship ’ s Force assistance,
should complete these forms before termination of the inspection. The
information provided on the 4790/2K will be sufficient for the planning of
maintenance requirements in either a Naval or private shipyard . Addition-
ally this form provides information for the planning of intermediate
maintenance activity level repairs that will be conducted throughout the
DDEOC Program ’s operating cycle.

The MCR is presently distributed by having the NAVSEACEN5 submit
summary reports to the appropr ia te  TYCOM , NAVSEA—0432 , and to Gun System
Engineering Division , NOS Indian Head. The results of the POT&I at
distributed to the appropriate PERA , the POT&I Planning Agent, and SLip ’s
Force. These activities and the TYCOMs screen the POT&I results to form
the preliminary SAP?.

Neither the NCR nor POT&I results are presently distributed to the
activities responsible for coordinating t Ii c~ se inspections ; i.e., NAVSEA—0432
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I
does not receive POT&I results nor does PERA (CD) receive the MCRs. These
inspection results should be distributed to those activities to support
the POT&I. The purposes of the POT&I and MCR differ in such a way that
it is important that NCR res-ilts arc included in POT&I planning . It is
recommended that PERA (CD) receive MCR results and that these results be
submitted on the OPNAV 4790/2K. Further , the gun weapon system results
generated from the POT&I should be made available to the GWSRP .

2.6.4 Comparative Analysis of NCR and POT&I Follow-Up Procedures

Follow-up procedures are important to the integrat ion of the NCR
and POT&I inspection. These procedures include the actions that are
taken on completion of the actual inspection.  The integration procedures
will ensure that present follow-up procedures are integrated and that
this integration provides for unspecified coordination requirements.
We analyzed the inspection and post-inspection procedures for the NCR and
POT&I. The analysis showed a need for follow-up action in relation to
the following topics :

Inspection Procedures. The recommendation to standardize the gun
weapon system inspection procedures in the RIR5 for POT&I plans
will need to be followed up. If this recommendation is implemented ,
it will be necessary to assure that these procedures reflect the
best inspection checks the systems should receive before major
overhaul . In order to accomplish this , the activity designated
to develop each gun weapon system standardized inspection procedure
should be responsible for maintaining the quality of the standard .
If th i s  cannot be accomplished , the ISEA for that system should
assume the responsibility . Feedback from forces afloat , inspecting
ac t iv i t i e s, and TYCOMs should be directed to this responsible
activity , the purpose of the feedback being to ensure inspection
adequacy . The updating of the inspection procedures is envisioned
as an iterative process. It will involve the inclusion of yet
undiscovered inspection requirements. The follow-up procedures
are required to ensure that both the NCR and POT&I art. properly
integrated and coordinated and should address undiscovered areas
of required integration. As maintenance assets and funding support
of the GWSRP and DDEOC Program change in the coming years, it
will probably he necessary to adjust maintenance support accordingly .
This change should be coordinated between the GWSRP and the DDEOC
Program as required. It is recommended that NAVSEA 0432 and
NAVSEA—934 work together on this issue . Open and direct lines of
communication should be established between designated codes to
ensure potential problems of mutual interest are identified ,
mutually approached, and resolved.

Post—Inspection Procedures. Under the current inspection procedures
for the NCR and POT&I , the GWSRP management does not receive copies
of POT&I results on GWSRP systems and equipments and PEPA (CD),
responsible within the DDEOC Program for POT&I implementation , does
not directly receive copies of MCRs . PERA (CD) often learns of
MCR results at ti e WDC from the TYCOM , who has this information
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and often utilizes it in conjunction with POT&I results . A
follow-up procedure is needed , first, to ensure MCR and POT&I
results become accessible to both GWSRP and DDEOC Program manage-
ment, and second , to ensure feedback is generated by the TYCOM
to these programs. The feedback should indicate the actions taken
to resolve inspection—identified problems and include documenta-
tion for work remaining outstanding and explaining why it has not
been done. In this process, it is important that the information
specify requirements to be accomplished and the activity to per-
form the work . This will provide GWSRP and DDEOC Program manage-
ment with more complete information about the repair level assigned
(Sh ip ’ s Fo rce , IMA , or depot), the sector assigned (private or C

Navy) , and scheduled availability period .

2.7 COMPARATIVE ANALYSIS OF OTHER GUN WEAPON SYSTEM INSPECTIONS

The Shipboard Condition Overhaul/Repair Evaluation Manual (SCORE),
the Combat Systems Readiness Review/Test (CSRR/CSRT) , and the INSURV were
also reviewed and analyzed.

2.7.1 SCORE C

The SCORE program was the forerunner of the Mate r i a l  Inspection which
preceded the MCR. The SCORE manuals are no longer used for inspections
but provide background to explain the development of the NCR.

The technical content of the procedures described in the SCORE inspec— C

tion were also analyzed. The procedures of the SCORE may well serve as
a basis for updating the NCRs . The leve l of de ta i l  of the SCORE may be
greater than is desired in the MCR because the SCORE was designed to
inspect to the Factory Acceptance Test levels. In spite of this , the
SCORE could provide a considerable input for updating the NCR with sub-
stantial savings of time , effort, and money .

The purpose of the SCORE was essentiall y the same as that for the MCR,
helping the Type Commander determine which cyctenc ; require overhaul and
which require shipyard repair. The inspection consisted primarily of a
series of operational tests on various components with an overall system
visual inspection.

The 5754 Gun Mount MR 42 Mod 9 Inspe ction was divided into three
specific areas : visual , operational, and pe rformance tapc-s . Table 2—5
depicts these inspection groups and the corresponding components inspected.

Closer analysis of the recent r e - p u  r e - r n  t i t c  of  t f l e  c x i  sting MCR on
this system showed component breakdowns to le e - v e l i similar to that listed
for the SCORE . The SCORE and the Material 1n .;~ ection differed from the
MCR in that each SCORE test was ve ry spe cificall y laid out , explaining
s t ep—by—step  p r o C e d u r e  to follow . C-0rn of t i l e -  roce d u r e s could be com-
pa red to the PMS MlC~~ I l -  - 1  i i i  t e e POT~ I Plans , i t i t  on the whole SCORE ’s
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Table 2-5. 5”/ 5 4  GUN MOUNT MK 42 MOD 9
SCORE INSPECTION REQUIRE1€NTS

Inspection Group Components

A Visual General Condition

Optics

Indicators (Dial)

Heating/Ventilation

B Operational Electrical Limits

Gas Ejector

Brakes/Stow Devices

Air Motors

Buffe r s

Local and ONC Control

Firing/Firing Cut-Out

Fuze Setters

Bore Erosion

Cy cle Trim Test

C Performance Tapes Train Power Drive

Elevation Power Drive

sophistication was of a higher caliber and aimed at comparing a system ’s
material/operational condition with standards established for new
equipment .

The Material Inspection was very similar to the SCORE Program . It
was usually conducted by the NAVSEACEN5 (previously known as NOSSOs),
using procedures formulated by NOS Louisville . The procedures were vir-
tually identical to those used by the SCORE Program. The term “Material
Inspect ion ” was changed to “MCR” in an e f f o r t  to avoid the stigma attached
to the term “inspection ” and new inspection procedures were incorporated.
The NCR procedures did not delineate step-by—step descriptions of what to
accomplish and what readings to look for , but switched to the present
booklets designating the areas to be checked and type of checks to be
made but not describing the step—by-step procedures to follow. This basic
change in inspection procedures from those initiated by SCORE allows the
inspecting activity greater flexibility but does not document specific in-
spection actions. The MCRs do not appear to suffer because of the lack of
procedural specificity , largely due to the technical competence of the
NAVSEACEN personnel. If the MCRs were to be conducted by an activity
other than the NAVSEACENs , the procedures would have to specified step
by St 1 .  Since POT&I s are conducted by several a c t i v i t i e s  and i t  is
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I
desirable to incorporate NCR procedures into a standardized inspection
to be utilized as the GWS portion of the POT&I, the MCRs should use
step-by-step procedures.  This recommendation is not an at tempt to limit
the iC~AVSEACEN personnel but should facilitate t h e  merging of the MCR into
the POT&I Plans.

2.7.2 INSURV

The INSURV was in i t ia l ly  viewed as having the potent ial  to provide
sign i f i can t  addit ional  informat ion  for the maintenance p lanning  for gun
weapon systems in the DDEOC Program. A closer look at the INSURV inspec-
tions conducted for Gun Weapon Systems and the INSURV philosophy indi-
cates this is not the case . The INSURV inspection of these systems is
essentially a three-day inspection -- one day alongside and two days
under way . INSURVINST. 4730.lBA designates the NAVSEACENs and NAVSHIP-
WPNSYSENGSTA as the technical activities to provide assistance to the
Board of Survey and Inspection personnel in gun systems inspections. The
under-way period is used to conduct operational tests and the in-port
period is used for both operational and visual material inspections.
INSURV procedures call for inspection until a discre~ snc’- is found. This
type of inspection gives a ‘snapshot” look into the ship ’s operational
and material condition. Discrepancies found by INSURVs are presently u’
in the POT&I results to document repair requirements for all levels of
maintenance activities. Major discrepancies are reported in an appropriate
CASREP. This results in the highest priorities being assigned to ensure
the discrepancies are corrected within a minimum time . Items not corrected
at the time of POT&I are included in the SAP?. There does not appear to
be any requirement for further coordination to integrate these results
into the DDEOC Program unless it is to ensure INSURV results can be incor-
porated into the designated SEAs as well as ROH/BOH .

2.7.3 Combat Systems Readiness Review/Test

The Combat Systems Readiness Review -- Atlantic Flee t -— and the
Combat Systems Readiness Test —— Pacific Fleet —- are designed to assist
ships in their preparation for deployment. The philosophies of the
inspections differ , but their objectives are basically the same .

The Atlantic Fleet conducts a ten—working—day inspection thst empha-
sizes crew training and corrective action for discovered discrepancies.
The Pacific Fleet conducts a three—day inspection dC~~i e h j ; e C c l  to identify
discrepancies. Repair action requiring outside assistance for identified
discrepancies must be requested by the ship through the TYCOM .

The CSRR and CSRT are important to the  overall su ~ -port of gun we. - .~e o n
systems on DDEOC Program class ships in two ways: - (1) they identify
required maintenance actions and (2) they provide justification for imme-
diate repair: to gun weapon systems. In the Atlantic Fleet ~ ej 5 t t 5  are
an integral part of the inspection , except t h o- ;e  repa i r s  that. ~~ . .. - r be
accomp lished within the time available.
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Analysis of the CSSR booklet used for the 5 /54 un Mount Mk 42
Mod 9 on the USS SIMS (FF-l059) (see Appendix D) , shows that the CSRR con-
tains every operational check j re .;ent ly called out in the corresponding
RIR j reccribed for this system ’s POTsI. Table 2-tC compares the CSRR
opera t iona l  requ i rements  w i t h  those of the POT& I Plan for  the 5 /54 Gun
Mount Mk 42 Mod 9.

Beca u se the CSRR and CSRT are  as comprehens ive  as the  inspection com-
parison in Table 2—6 indicates and nearly every DDEOC class ship will
receive approximately one CSRR or CSRT a year , their results should be
entered into DDEOC Program planning . Both the GWSRP management informa-
tion system and the DDEOC Program Repair Maintenance Management System
should enter outstanding repair requirements revealed during the CSRR/T
inspections in the ir data banks. This information should be used for
intermediate and depot level maintenance activity schedules and require-
ments planning.

2 .8 GUN WEAPON SYSTEM INSPE CTI ONS CON CLUSION S AND RECOMMENDATION S

From the conclusions drawn from the analyses of gun weapon system
inspection , we developed recommended improvements and integration pro-
cedures to these inspections . Considerable action will be required to
implement the recommended procedure s, including both technical engineer-
ing work and inter-program management coordination .

2.8.1 Conclusions

The following conclusions resulted from the study:

• The major gun weapon system inspections conducted before depot
leve l overhaul are thi Material Condition Review within the GWSRP
and Pre-Overhaul TC.st and Inspection within the DDEOC Program.
Between the two inspections , there is often duplication of efforts
invol ving i n s pec t i o n s c h e d u l i n g ,  procedures , and personnel .

• The POT&I plans currentl y used by PERA (CD) for the inspection of
gun weapon system: need revision to increase the comprehensiveness
of both the operational and material condition inspection procedures.

• NCR and POT& I schedules are not presently coordinated to provide
che TYCOMs with the most efficient and cost—effective inspection
process for gun weapon systems. Gun weapon system inspections
and pro-ove rhaul inspections for DDEOC class ships entering private
shipyard :; have diff e re nt schedules from ships entering Naval ship-
yards . GWS inspections must be scheduled in response to antici—
pated maintenance alternatives; comprehensive replacement repair

/ at N (S Louisville , overhaul in place by Naval shipyards , or lim—
ited repairs with rotable items installed by private shipyards .

The ~~1 t - r i~j 1  C o n d i t i o n  Review and Pre—Overhaul  Test and Inspection
prov ide  t h e  I’Y .: eM:: with the p r i m a r y  i n fo rma t ion  fo r  p l ann ing  gun
weapon sys tem overhau l  r I h a i r  r e q u i r e m e n t s. Of the two , an MCR
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Tabl e J - t e . COMPARISON OF THE CSRR AND POT&I REQUIREMENTS FOR THE
5” / 5 4  G U N  MOUNT MK 4 2  MOD 9

CSRR Requ i remen t  POT& I Requ i remen t

W-l3 Check train , elevation , and main Corresponding tests in
header tank fluid levels. Check Table 1 of RIR
lower a c c u m u l a t o r  f l u i d  lev e l .
(‘heck cradle—to—slide buffer
f l u i d  l eve l .  Check d i f f e r e n t i a l
p i s t o n . Check reco i l  cy l inder
fluid level. Check empty case
buffer fluid level. Check
lubricator fluid level. Check
accumulator pressures. Check C

air pressure in counterrecoil
cylinders.

14—2 Check oil level in train and Corresponding test in
elevation response gears. Table 1 of RIB

M—3 Check oil level of firing cutout Corresponding test in
assemb ly. Check oil level of Table 2 of RIR
train response gear assemblies.

M-l2 Check air pressure in anti-icing Corresponding test in
system . Table 2 of RIR

W—l5 Test local and emerqcr;cy firing Not listed (listed Mod
c i r cu i t s .  10) Mod 9

Q-2 Check gun loading system mech- Q-2 from Table 2 of RIB
anical adjustments .

c2-l Test elevation and depression Q—l from Table 2 of RIB
buffers .

Q—3 Check operation of heating, Q-3 from Table of RIR
lighting, and ventilation
sys t em.

B-i Perform ~.re—firing checks . B—i from Table 2 of FIR

R-2 Per form p o s t- f ir i n g  checks . Not l i s t ed

W-l4 Ope rate gun load system in Step W-l4  from Table 2 of RIB
Exercise  and S i m u l a t e  Node .

;—5 Check anti-icing system . Q-S from Table 2 of RIB

A-4 Remove h y d r a u l i c  f l u i d  samples Not l i s ted
for t e st i n g .

R 3  :-ied.lure p r o j e c t i l e  s ea t i n~1 R— 3
di st ass - .
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up dated by including detailed step-by-step procedures in 3-M
format and conducted by experienced NAVSEACEN personnel can pro-
vide the best identification of overhaul requirements.

• The NAVSEACENs are currently involved with all major inspections
of gun weapon systems . The NAVSEACENs personnel are most familiar
with the detailed requirements of those inspections and in adcRi—
tion have technical  expert ise for  inspect ing these systems achieved
by few acti v i t ies  other than the desi gnated ISEAs.

• The CSRR and CSRT ar e comprehensive inspections t evaluate the
operational condition of gun weapon systems in qre~ t detail and
can identify material condition in satisfactory detail. Results of
these inspections can add maintenance requirement information to
the DDEOC Program.

• The inspection procedures currently used on the MCR , POT&I , and
CSRR/ T are not coordinated to provide the GWSRP and the DDEOC
Program comprehensive inspection results. The inspection results
of these three inspections currently are submitted only to one
common management principal -- the TYCOMs .

2 . 8 . 2  Recommendations

On the basis of the study conclusions , the  fo l l owing  recommendations
are offered:

The GWSRP and DDEOC Program managers should jointly task arid fund
the development of standardized inspection procedures to be included
in POT&I Plans for designated gun weapon systems. This action
should be initiated at the next GWSRP senhiahnual scheduling con-
ference. The DDEOC Program should be represented and inputs from
NAVSEACEN5 , NAVSHIPWPNENGSTAs , NOS Louisville , SUPSHIPS, and the
TYCOM5 should be solicited. The initial efforts of this meeting
would be to (1) agree on the systems requiring standard procedures
to be developed for incorporation in POT&I Plans and (2) identify
the technical activity to provi de the  s tandard  procedures.

The development of standard inspection procedures for the gun
weapon system portion of the POT&I should include the following :
(1) existing operational checks specified in POT&I , (2) material
and operational checks specified in the 14CR, (3) testing and certi-
fication procedures found in other programs, and (4 )  other proce-
dures currently practiced but not documented.

• Until POT&I Plans are rievi sed , GWSRP Material Condition Reviews
should be scheduled to bes t coincide  w i t h  the maintenance schedules
of the DDEOC Program . The TY °MS and GWSRP manac ers should coor-
dinate scheduling of MCR :: so that the inspection can be used as
the  primary i n pu t  for eve - n e d  pi e - i r e  ing u n t i l  POT&I Plans are re-
vised . This re il .iir e s th .e t care ful consideration be given to the
love 1 of depot m a n t nance to b e -  conducted — — ROH , BOR , or SEA ——
and to th e :  type of . t ; 1 h - : d l - i  - —  p r i v a t e  or Nav al — —  that will
conduct  th e~ i c y - r e c e d .
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• The Material Condition Review (to be incorporated into the POT&I)
should be revised to include specif ic  step-by-step procedures .
These steps should state exact tolerar,ces, where applicable.
These procedures should be prepared in the format of the Planned
Maintenance Systems Maintenance Requirement Cards, which can be
made available for reference .

• Standardized GWS inspection procedures incorporated in the POT&I
Plans should be conducted by the NAVSEACENs or combat systems
departments of the Naval shipyards . Special MCRs and the CSRR/T
should continue to be conducted by NAVSEACENs because only the
NAVSEACENs have consistently displayed the technical capability
and expertise to conduct these inspections .

• CSRR and CSRT results as provided by the NAVSEACENs should be used
to support DDEOC Program maintenance planning , and should be
provided directly to the GWSRP Management Information System (MIS)
and the DDEOC Program Repair Maintenance Management System as
inspections are completed.

• Inspection results for gun weapon systems should be exchanged
directly between the GWSBP and DDEOC Prooram . Copies of the MCR
should be made available to the DDEOC Program and PERA (CD) directly
and copies of the POT&I and CSRR/T should be made available to the
designated GWSRP manager directly.

2— 25
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CHAPTER THREE

GUN WEAPON SYSTEM h ID  SPECIFICATION

3.1 INTRODUCTION

Three levels of depot maintenance activities repair and refurbish
gun weapon systems : the Naval Ordnance Station , Louisv i l l e, Kentucky
(NOSL) ; Navy shipyards; and pr ivate  (commerc ia l )  sh ipyards . Exper ience
has shown that NOSL has the best capability to overhaul gun weapon systems .
The Navy shipyards have the next best facilities. Private shipyards often
have minimal ordnance capability and tend to be less able to perform the
special work associated with depot-level maintenance of gun weapon sys t m s .

Because DDEOC Proqram Class ships ’ gun weapon systems will b nve-rha u l -  I
in any of the three levels of facility , gun weapon system material and
operational condition may vary when the overhaul has been completed. TYCCM
and GSWRP personnel have reported that private shipyard ove rhauls of gun
weapon systems have been less than satisfactory . The objective of this
analysis is neither to prove or disprove this generalized statement , hut
assuming it is true , the analysis is directed at investi gating one of the
potential causes of the problem.

This analysis assumes that gun weapon system overhauls conducted in
private sector are not meeting required material , operational , and technical
standards. The two reasons most commonly given by TYCOM and GWSRP personnel
as the probable causes of poor overhauls are . (1) managers and technicians
in the private shipyards lacking technical expertise to conduct gun weapon
systems overhauls , and ( 2 )  bid spec i f i ca t ions  not proper ly  i d e n t i f y i n g
exactly what work needs to be done .

This analys is  is concerned onl y w i t h  ana lyz ing  the second reason --
gun weapon systems bid specifications. Evaluation of the current procedures
by which bid specif ica t ions  for GW SRP systems are wr i t t en  and i den t i f i ca t i on
of those procedures tha t  can be improved w i t h i n  the framework of the  DDEOC
Program is the objective of thi s effort. No attempt has been made to
analyze the skills of either the managers or the technicians.

Bid specifications are used only in contracting for private shipyard
overhauls. They translate the work statement in the approved SAP? into
contractual terms requiring specific work to be accomplished and, in some
cases , describing how the work will be inspected and tested for adequate
accomp lishment. For N ice- ; shi b sands and NOSL - he - 1 ot level maintenance or

1
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repair requirements see  translated into work specifications on other docu-
mer~tation. The bid specification is the legal description of work upon
which private shipyards submit competitive bids . Contracts are awarded on
the basis of price cruot otion and technical ability to perform work described
in the bid s p e c i f i c a t i o n  package .

A fundamental element of the DDEOC Program maintenance philosophy is
the development of Class Maintenance Plans (CMPs). Each DDEOC Class Main-
tenance Plan is intended to define and schedule anticipated maintenance
requirements for systems and equipments of DDEOC Program class ships
throughout  the extended operating cycle. This means the gun weapon systems
should be read ; for an operating cycle of 54 ± 6 months. This assumes that
every gun weapon system is refurbished in accordance with CMP overhaul re-
quirements , achieving a material condition adequate to last at least through
the next overhaul, five years hence , with supplemental work accomplished dur-
ing SEAs and intermediate level maintenance availabilities. With the sophis-
tication of modern gun weapon systems , this requires high quality work and
t4st procedures to assure Fleet commanders that ships leaving overhaul will
be ready for full operations . The results of every GWS overhaul must be in—

~~ 
eridezct of th e method of refurbishment. To allow ship GWSs to vary in

quality depending on th e; overhaul activity would cause sig n i f i c a n t  problems
in schedul ing ships f o r  operat ions  and f u t u r e  overhauls .

In order to erase the apparent difference in GWS overhaul quality
between private and Navy shipyards , bid specifications for GWS jobs must
be carefully written to require private shipyards to perform the intended
(e.g. , specified) maintenance in a thorough manner and demonstrate com-
pli ance by testing the GW.~ after comt-letion .

The analysis of the gun weapon systems inspections affects the develop—
nest of the gun weapon s y s t e m  o v e r h a u l  bid spec i f i ca t ion .  As individual
ships are inspected , the results of the inspection (POT&I , 14CR , or both)
become primary inputs from w h i c h  th5 job planner ~ ill prepare the bid
specification. Ther fo~~. it is essential to proper bid spec i f i ca t ion
pr e pa r a t i o n  that gun weapon sy s t e m  inspect ions  be most comprehensive and
t ichnically correct.

3.2 OBJECTIVE

The objective of the a n a l - - :. is con d u ct e d on gun wes t e n  C ’ ;c t  e m  ove rhau l
bid specifications is to identify the J roce see to m t  to ’ . C~Jrt c - S t  S -~~c : . ..t

b ;  which  bid sped f ic a t i o n s  for GWSRP s y e ;t e . n es de l o t  leve l mi 5: C r. - it s

wr i t t en  w i t h i n  th framework of the DDEOC Program.

3 .3  GUN WEAPON SYSTEM BID SPECIFICATION A N A L Y S I S  A P P R C e d

The approach tu the u n a l ysi s of gun we - s t e e n  syC~t e m  b i b  C d .  i t  1 a’ i - s

cons ist e d of the following ste- 1 s:

• Col lec t  I n f o r m a t i o n .  T h e  f i r s t  ste t  was t e e  coil ’. t. u t  m a t  m e t,

concerning the specific procedures foil we Cl foe d se l e s e i ne i  a

weapon system bid spec ific ations .
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. Analyze Informat ion.  The second step was to analyze the available
information. The analysis was directed toward (1) determining the
gun weapon systems common to both programs , (2) determining the
current procedures implemented in the development of gun weapon
system bid specifications , and (3) the similarities and differences
between the currently implemented procedures. Upo n completion of
this step , opportunities for potential improvements to existing
procedures were identified .

• Conduct Interviews. The third step was to interview the responsible
principals within both programs . The interviews were conducted for
two purposes: (1) to gain further information and insight into the
documentation and (2) to discuss the preliminary findings .

• Develop Tentative Integration Improvements. The fourth step was to
develop tentative procedural improvements for the development of
gun weapon system bid specifications.

• Develop Conclusions and Recommendations. The final step was to
develop the conclusions and recommendations that resulted from the
preceding analyses.

3.4 COLLECTION OF INFORMATION

The preparation and use of bid specifications is an integral  part of
pre-overhaul planning , as described in Appendix A. The collection of infor-
mation for the analysis of bid specifications is an integral part of the
overall data gathering effort. Sources of information listed in Chapter
Two formed the foundation for our study of the use of specifications in
describing work to be bid upon by private shipyards.

In particular , three documents establish a fundamental understanding
of bid specification procedure :

The Ship Repair Contracting Manual (Repair Manual), NAVSEA 0900-LP-
079—5010, 1976 edition , provided details of bid specification
preparat ion and guidance.

• The Surface Ship Pre-Overhaul Planning Guide described the prepara-
tion and execution of overhaul plans from the perspective of the
ship.

• The approved SAP? for the USS PHARRIS (FF—1094) included class BOH
specifications , standard work items , and locally prepared work items
for gun weapon systems . These items are reproduced in part as
Appendix G.

Although these three documents provided the background information and
data for the ensuing analysis, 1t~ cus5ions with key personnel in several
Navy activities provided the impetus for our recommendations. Navy organi-
zations contributing to this portion of the analysis include T ERA (CD ) ,
SUPSHIP Brookl.-n , SUPSHIP Portsmouth , NOS Louisville, and SURFLANT Staff.
Table 3—1 describes the genei.al subject matter ARINC Research discussed
with specific offices wit hin the se-- oroen .izations.
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3-1. ‘t ECHNICAL DISCUSSIC . N A CONCERNING BID SPECIFICATI ONS

- a e; .mn izjt .r omi Code Subjects  of Discussion

PERA (CD ) , Code 1850 and The schedule of pre-overhaul activity
152 e .15 including POT&I and SAP?; assignment

of SUPSHIPS for developing class bid
spec i f i ca t ions ;  lack of gun mount
Standard Work Items ; the Standard-
ization Committee in SUPSHIPS ,
Jacksonv i l l e .

SUPSHIP Brooklyn , Code Package of Standard Items and Stan-
215 dard Work Items for GWSRP.

SUPSHIP Portsmouth , Procedures for preparing bid speci-
Specification Control fications; making job item ship
Branch checks; using standard work items .

bEDS Louisville c;sED Preparation of Technical Repair
Standards for industrial replacement
of rotable pool items.

SURFLANT Armament Desk Fleet impressions of overhaul effec-
tiveness and trend component replace-
ment instead of total refurbishment ;
OROSATs and industrial work for ships
in private shipyards.

SUPPLANT FF Type Desk Status of DDEOC ships in BOH gun sys-
tem procedures in BOH ; trade-offs
between GFE and CFE due to supply
problems .

NAVSEA 074 Upcoming changes to Ship Repair
Contracting Manual (Repair Manual).

NAVSEC 6l79F Test and Cer t i f i ca t ion  Manuals  for
Combatant Ships being developed and
implemented for pre-overhaul , post-
i n s t a l l a t i o n, and post-overhaul
combat systems .

3.5 GUN WEAPON SYSTEM BID SPECIFICATION PREPA RATION DESCRIPTION

Before discussing preparation and structure of bid specif icat ions,
it is necessary to introduce the general philosophy as stated in the Repair
Manual , used in translating a job item from the SARP in to  a legal document
that competing T.r .ivate shipyards can use as a basis for estimating prices
and bidding .

Specifications are technical documents that convert work requirements
to clear , concise , well defined , and c o n t r a c t u a l ly sound terms . Each be-
comes a legally binding contractual document that is the determining factor 



as to what the Government w i l l  xecejve f rom the- e e e 5 t  r a t  (a 1et-I ~f e r m m n 4 t r e e
work . They must provide s u f f i c ie n t  i n fo rma t ion  to t i e  c u i m t r  ac to r  t e e  de l  m c :
precisely the min imum requi rements  of the hover nine-nt and le e I r e - c  of 1aie~ .ia te
open to diverse in te rp re ta t ions .

Specifications normally specify what to do rather than how t o  perform
the work . There are instances when the Government de si re-s that the  work he
accomplished in a spec i f i c  manner . In the-se inst mr ~ e 5  t ! e  r e - - h i ! : r e e e m : . t

be clear ly def ined , but should not be so worded that  they unreasonably
restrict  competition . For example , in Appendix G the radar reflectors are
to be repainted . A spec i f ic  enamel is to be used and applied in a thin
coa t , p referab ly  wi th  a spray gun . Sho uld a contractor  develop an improved
method of applying this enamel , he is free to use it providing it coats
evenly in a th in  layer .

Specif icat ions must be wr i t t en  in a logical sequence of work operation
whenever possible ( i . e . ,  remove , disassemble , inspect , report , repair ,
reassemble , re ins ta l l, and test).

Each spec i f i ca t i r. -st  clearly de f ine  the work requirements and be
as self—contained as possible to enable the user to understand the require-
ments without having to research a myriad of reference data . The specifica-
tion work requirements must include the minimum specific tests and inspec-
tions that must lee performed by the contractor to ensure that the desired
quali:y is achieved .

Specifications should be limited to the minimum requirements to
achieve the desired result and should not upgrade equipments and installa-
tions to exceed original design requirements.

The sequence of events for preparation of bid specification packages
and release of an invitation for bids (IFB) are depicted in Figure 3-1.
This is a simplified Iu ict~ure of the milestones discussed in Appendix A and
illustrates the time constraints placed on the job planner who prepares
the bid specification package . By using some preliminary information
available from the pre l iminary  SAP? , the job plann er ca n beg in collectin g
documents f r  preparing job order work items. When the final list of
items becom~s firm , wi th  the authorized SAP?, less than two months remain
for completing the bid specifications . This does not allow the planner
to spend a great deal of time researching the requirements that must be
wri t t en  into each spec i f i ca t ion .

3.5.1 Initial Bid Specification Input

Figure 3— 1 shows that the initial input developed for preparation of
bid specifications is the Current Ship ’s Maintenan ce Project. The Ship ’s
Force will prepare rough copies of work requests as repair needs develop
throughout the operating cycle. Each item of repair is noted and described
on an individual Maintenance Action Form , OPNAV 4790/2K , used for this
purpose.
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After preparation , each Maintenance Action Form is screened to deter-
mine whether it can be accomplished by the Ship ’s Force at that time . If
it cannot , it will normally fall into one of three general categories :
(1) items that may be accomplished by the Ship ’s Force at an “upkeep avail-
ability,” (2) items that must be accomplished by a tender or repair ship,
and (3) items that must be accomplished by a Naval shipyard or contractor
under the cognizance of a SUPSHIP. The appropriate action will be indi-
cated on each 2K (Maintenance Action Form) and a 2K copy will be placed in
the ship ’s files (CSMP) for accomplishment at a later date- (deferred
maintenance).

The information documented in the CSMP and that generated by the POT&I
will be screened by representatives from the TYCOM , Ship ’s Force , POT&I
Planning Agent , and PERA and will be used in the preparation of the proposed
SAP?.

If the ship is scheduled into a private shipyard , the  Ship ’s Force
must prepare and d i s t r ibu te  f ina l  copies of all work requests to the SUPSHIP
for advance planning and to the TYCOM for screening action . All necessary
information , including past difficulties , list of applicable drawings and
technical manuals , and technical data must be included on the work requests.

The “package” of individual work requests is distributed in accordance
with instructions issued by Commanders of the Atlantic and Pacific Fleets.
In general , one copy of the 2K is screened by the cognizant TYCOM (at the
screening conference) and a second copy is submitted to the cognizant
SUPSHIP for advance planning .

As described above , the Ship ’s Force will distribute copies of its work
request to both the SUPSHIP and the TYCOM . The reviewing authority, TYCOM5 ,
will review all work items and indicate those items (1) to be accomplished
by the Ship ’s Force , (2) to be accomplished by the ship ’s tender , (3) to be 

-
accomplished by the overhaul activity , and (4) to be deferred or canceled .
He will next determine which of the items scheduled frn’— overhaul can be
performed wi th in  the l imits  of available funds .  This is done by ass igning
a priority number to each. The reviewing authority will establish a plan-
ning estimate for the repair work approved that should include a contingency
reserve for additional repair work that may be required during the overhaul
pen -s and that was not anticipated at the time the work requests were pre-
pared . After completion of this process , the reviewing authority will
forward copies of the screened work list to the Ship ’s Force and the SUPSHIP
to m d  i-Ic the items he has authorized .

3.5.2 Importance of Work Requests

Prepa ra t i on  of clear , comprehensive , and accurate work request by the
Ship ’s Force is a prerequisite to successful overhaul and repair of the ship.
On the basis of these work (or repair) requests, the SUPSHIP job ilanner
prepares the work items for the work to be performed , estimates the costs
and time required for the work , and determines and orders the necessary
plans and material that the Government will furnish to the contractor. The

___________ 
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job ~ 1an rm -r , wherm. ’ve t possibl e- , l e e c h  -t s th e- work t e e  b e -  ec :c’,mt I i sheel (etc the

sI r  i~ , but i~~aeh tse.et e - 1 ’  h e l l it ion ot work equest C :  m a k e - : ,  it i m p o s s i b l e -  for
h i m  to p e r f o r m  j dv~~n _ e: planning temne t c e l l : , such e l .  obt e m r i r ~~ noce;s:s;eiry eh e aw—

ings and technical manuals. Ade r u a t e  w e e r k  r e - j u t : :  i r e : p a r t i c u l a r ly m n e p o r t —

tant when , because of o le er st . i n t  commitments of tbme sh ij— , i t  is necessary to
-osti-one - the SUPSHIP }el anlling 1 l J : j  e e e t . ior~ or tee  O~~1 t it 01 1 e - tel y

Planning prior to t i e availal n i t ; c- n od li es become iam ticu larl y im-
portant because the only suç }elementary work t h a t  55! be requested a f t e r  the
start of thi e av~m ilabi lit ; p er  ioch is wee r k ne - c - scar .’ for the e - b : ] j  to operate .
Any additiona l work that is n ut  flee; s c ir S  fcr t h e  shu t -  I.e 01.-crate must he-
reserved u n t i l  t h e  n ex t  r e s j u l a r l y  s c h e d u l ed  e ) \ ’ e - ! ~~~~~L1l. The Chief of Naval
Operations (CNO) has concurred in this policy :~c r’ - c ommended by the
Government Accounting Offic e (GAO) .

3. 5 . 3 SUPSHIPs_ P l a n n e r s

Th e major  p or t ion  of SUPSHIP l i e i i y 1 1 ! l e ;  is carried out by job p lanners .
They receive e e-v~~1 m~~te , ar d h e r e -t ar e I.e 1 i m ir ar ’, e st i m a te.. :C for work requests
and a l t e r a t i o n  d o c u m e n t s ;  c o ndu c t  p l a n n i n g  inc -sect ions of the sh ip ;  ini-
t i a t e  requests  fo r  d rawings , Governmen t  Furnished Eaterial (GFM) , and
t echn ica l  i n f o r m a t i o n  and r e .’ -~u ir e d  s e r v i c e s ;  and prepare job order work
items and cost e.stimates for assigned work w i t h i n  t h e i r  trade cognizance.
Job pla nn er s specialize in one of five; major categories of trade cognizance :

Hull, which includes structural work , ventilation , stowages, and
f u r n i t u r e

Mechanical , which includes main and auxili ary machinery, hu l l
m a c h i n e r y , and p i p i n g  s’;s ;te . rns

• E l ec t r i c a l , w h ich  inc l udes ..- l e s ct r i c a l  sy stems , l i g h t i n g , interior
communication , fir - control, sin - h I over

Ordnance , which includes guns , m .e:nte t s , directors , and other ordnance
equipment

• Electronics , which includes radio , radar , and sonar systems

According tea SUPSHIP5 Portsmouth, thi :: sp ecialization involves some
very technically competent pe rsonnel and o t h e r s  w i t h  only a basic under-
standing of the systems involved . Discussions indicated that the planners
rely very heavily on the results: of pro—overhaul inspections and the Ship ’s
Force in1 ’it. Coupling tI:is situation with the limited amount of time the
plasrrer has available to act t he  bid sp e c i f i c a t i o n  prepared (55  days)
requi res  t ha t  gun wea l  ti system i n t u I T : :  to the a u t ho r i ze d  SARP be accurately
documented and t e c h n i c a l ly  c o r re ct .  De~~er :lence on fb : e  SUPS HI P r ianner  to
make - s1 e :cj  f i c  work  r e .lu e s ct s  ou t  of ge ne t-a .l i z e l ones can r e ; c - r l t  in inadequa te
bid sp e c i f ic a t i o ns .

3. 5 . 4  SU PSHIPs  Ac t  iesr. s tIl er t :e -ce-i ~ t of Work Re- r u e - s t :

Upon r s e  i t  t n T  w or k  l e e l U e : . :t  . , f b i  SUPSHIP  P l a n n in q  o f f  1 cu r  or I he.

i n d i v i d u a l  e l e a : C i gn lt . 1 as t I S e -  c o o r d i n a t o r  w i l l  d i s t r i b u t e -  : e e p i cS  to individual
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job planners who have previousl y been assigned cognizance over repair and
alteration work in specific trade categories for thee specific s b i ~~.

SUPSHIP activities should initiate action at this time to 5( eiujre . S t e ’1
d rawings  and o ther  technical information necessary for the p~~~-p u r a t i e a n  of
work item specifications or fo r  inc lus ion  in the- job order “package ” . In
many cases , of course , it will not be fessible to do this until after t h e
SUPSHIP planning inspect ion , when th e job planner determines the- drawings
or technical information that will be required on the basis of this
inspection of the equipment.

When the scope of work can be anticipated with reasonable accuracy
be fore the p L a n n i n q  inspection, the SUPSHIP job p lanner  may be able to
initiate advance requisitions for (1PM that he expects will be required for
the work. As in the case of drawings and technical information , however ,
it wi l l  o f t e n  be d i f f i c u l t  to de te rmine  t h i s  u n t i l  a f t e r  the SUPSHIP plan-
ning inspection has been concluded .

3.5.5 SUPSHIP Planning Inspection

No matter how comprehensive the work requests prepared by the Ship ’s
Force are , it is essential that  SUPSHIP job planners personally inspect the
ship before they prepare the work items for proposed overhaul and repair
work. During this inspection -- commonl y called the SUPSHIP planning
inspection -- the job planners (1) inspect all work requests so that they
may subsequently prepare work items as clearly, accurately, and completely
as possible; (2) as appropriate , check drawings for Sh~pe4lt5 and OrdAlts
against the actual condition of the ship; and (3) conduct any general
inspections of shipboard equipment that may be required by the TYCOM or
other appropriate authority .

As a genera l  ru le , the SUPSHIP p l ann ing  inspect ion should take place
as soon as practicable after receipt of the  work lists which , according to
Appendix A , wi l l  be 80 days be fo re  the start of the ship ’s availability.
This wi l l  permit  SUPSHIP job p l anne r s :

To r e v i e w  ~ r e l i m in a r y  01 155 of all work requests.

To i n i t i a t e  - ~ io n  to secure J:’ ; d r a w i n g s  tha t  may be required for
! 1 -r f o rm I : ’  of the o v e r h a ul  an .I  r ‘ ic li r  work .

In many - i :;ee , to I re- LOS send i t ion a l  work r e ;en u e st s , or r ev i s ions  to
e ejt st a n di n q  w e e k  re t e n e .-s ts , e :a r l y  p e sej e eb for them to be; included in
t t i ~~ in i t i a l  so] i c it a t  C e efl  e i e l i f l e  e t I c r  the prce~~eose el procurement .
When feasible- , area :.er e rn r e t  - - shou ld  be made to hav e.- a r ep re sen t a t i ve
of f l e e Tylee - (‘omniander - i t  t i c ’  .i no b -- ct i o n  w i t h  a u t ho r i t y  to approve
w e e k  l i s t  i t ms ‘ , e e e crr e~ l i shmen t .

While the above scheduling is c1e.;~~ i rable , t he  o~ -er a t i n g  commitments  of
the shi p often rn;oo- i t  d i f f i c u l t  to a t t a i n , and it is common for the SUPSHIP
to have tsa delay the- inspection until immediately afte r receipt of the
T’rY e M ~~5 screene d cot ici s of the work re b u r - : ; t c .  Fur l  C e  de lay  of the p lann ing
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insp ect ion may trot  leav e .- adequate time for the required planning and con—
t r a c t i ng func t ions .  If  delay cannot be avoided , and the planning inspec-
t i on must  be conducted late , SUPSHIP job planners  must per form the follow-
ing work to j.eermit adequate t iming  for  the contractual funct ions:

Accomplish as much preliminary planning as possible before inspec-
tion , specificall y preparation of rough or tentative work items on
the basis of information contained in the work requests , and initia-
tion of requisitions for drawings and GEM , if these requirements
can be forecast wi th  reasonable accuracy .

Abbreviate and compress both the planning inspection itself and
subsequent SUPSHIP p lanning  func t ions.

The composition of the planning inspection team will vary according to
the nature of the work anticipated and the type and size of ship involved .

For overhauls of a more substantial scope , it is necessary to assign a
larger number of planners to the planning inspection team . Each of these
planners should have trade cognizance over a major part of the proposed
overhaul and repair work . Significant gun system work will usually call
for a specialized planner. If the work includes a single “controlling job”
of major scope or complexity, the job planner should have a specialized
knowledge in the particular trade area involved . This planner may, of
course , call on other SUPSHIP job planners or other specialized personnel
for assistance in evaluating work outside his trade cognizance as necessary .
For example, he may request the assistance of other job planners in inspect-
ing and evaluating specific work items on board the ship, in furnishing
him with general technical information and/or in preparing unusual or com-
plex work items .

The SUPSHIP job planner should review previously prepared work items
to ascertain if any work item is similar to the work requested by the ship.
Also , if the ship was previously overhauled under SUPSHIP , a review of the
work items accomplished during that availability could be of assistance in
determining the extent of work that may be required to repair a system or
a piece of equipment. Any standard work items applicable to this equipment
should be reviewed to determine if they cover the scope of the task.

For the gun weapon systems it is very important that the bid specifica-
tions are technically correct and comprehensive . The greater the detail on
“what is required” and “how to do it” included in gun weapon systems bid
specifications , the more confident the responsible maintenance managers can
be tha t  the shi py a r d  w i l l  know exac t ly  what is required. Imprecise or vague
bid spec i f i ca t ions  can lead to the poor quality workmanship that has been
stated to result f rom p r i v a t e  sector overhaul  of gun weapon systems .

3.5.6 Specification. Structure

All SUPSHIP specifications (referred to as bid specifications) adhere
to the same basic format or organization and should comply with the

3— 10



r equ i r emen t s  and i - o l i . e~:ies es t a b l i s h e d  by NAVSEA T r r c t r u e t i o i e  1 a7 0 .l .  ‘i h i s
ins t ruc t ion  establ ishes  the r e q u i r e m e n t  for  th ree -  ‘/1 e -5 of : ; t  - ~- i f i or , .

S tandard  I tems (SI n-n ) . Those work s : t e - c i f i - - a t  ic e ! i t  - r n  - .u ( e - : s t ~~l 1  i sh
u n i f o r m  methods and : ; t a n e . ha r s l s  f o r  r o u t i n e  r e - r i m  I r e - T r e e  T e t 5  n o r m a l l y i n —

yoked in c h i t r epa i r  sjee c r t i c a t i o n s .  A l l  e - r . I m x  G i n  :t :  t i .  r t ar , d a~ I

I tems enclosed in bid 1 e ~~ - - k j q e - s :  fo r  FF_ lleh h I l a : :  : s l i t  s. As
class p lann ing  agen t , SUPSHIP Brookl 1’n ire,, i m , t  al cc . 15 .le:kJ.4e of
SIs.

Standard Work I tems l ; W T : . ) .  Th ose.’ won h i l l  -it n ~n it - - tk it
are prepared to cove r i e . b  (sr eat a l t e r ’ m r .  w rh  ~~ ‘ - a .- : . t :y  occur-
r ing  in shi p r e p a i r .  TIsese : i t - - n e : - . a t  - r -  Sr  - - e r t e y j e - W e  ci and
approved by the ~ t a n c i , e r I n z u t  i c e  O- . r n n  :~~~~ e - e -  , e t . - b  :‘ . h - ~~

- i - - a l l y
reviewed for apj  i i,c a b ii it - . - .

Locally Prenared Work It-sn ( L P W I ) .  Vi u se~ w- .ek o j - .n f :-;at :ear i tem s
that must h e :  I i ~~i~ irec - s ’ r i i  i I c  5- - 1 .  1 ’  

~~~~~~~~~ 
fi l e t . ; 5:. - j e

a i - e . - l i - . .’a l. l c  c U T :  a re  l e t  , r - ; - e i l a b l e .

Appendix (1 d i sp lays  tie ton m n t  t e e n  S rs , 1-T s , an: hIs s- i t :: s pec i f i c
examples of Gun Wea~ - a r e  System we--rh i t - -ms.

Speci f ic  advice r eqard ire . :t t h e  w n n t i r e of  s t a n d a r d  work  i tems and
locally prepared work items for s.;un w’ sç -n : - c t - rn bid specifications is
given below:

Removal and Shipment  ta  Government  St-e:c-tfied F a c i l i t y.  Work i tems
may require- the contractor to remove :-ert ain items of equipment and
ship them to specific Government activities for accomplishment of
necessary repairs. These procedures are frequently desirable in
the case of h igh ly technical equi pm ent , suc h as qun siea hts and acre--
scopes. They should be used , however , on ly  when s p e c i f i c  a c t i v i t i e s
(i.e., N0i L o u i s v i l l e )  have been des igna ted  to ret - a i r  or o e - r ’ i ce such
eq uipments ;  they should not be used when e:e .{uipm cents a re to be shi pped
to subcon t rac to r s  selected by the  pr ime cont rac tor  fo r  t h e -  p e r fo rm-
ance of specialized work . Alternatively , the work items may require
‘h e a t  the contractor  is to provide the  services of a manufacturer ’s
t ie-id  r ep r e s e n t a t i v e  to supervise and i n s t r u c t  contrac tor  personnel
in the performance of repair work on a specific equipment produced
by that manufacturer .

Open and Inspect Type Work.  In many cases it will be impossible to
foresee  accura te ly  the exact  n a t u r e  of repa i r  t ha t  w i l l  be required
for a 5pocific item of equipment until the item has been disass:ern-
bled b’.’ contract- er personnel and inspected . Subsequently , a job
order modification will be necessary to cover any additi onal work
found necessary. Unless carefull’.’ controlled , however , this i
tic’s can result in undesirably high b- rices for overhaul an :  1 repair
work and in the extension of availabilities n e - - n u i r i n g  TY - : re al . -

According ly, where indefinite it’ -mc of  work , i te  cress- er tie -h , the we . erk
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n e e - c e - e : s a r y i t  t h e  l e t  f e e t  similan e - p m i~ n s - c , t . :: w i t h  cen t - r ~~ L 1 e -  usati e
hmn: : t e e r v , such S e :  lee c i t  - :  Ot e } e  n ’ ,t  i r - j  t ime a rnd  c o n d i t i o n s  s f  u s e - .
In order to i~ rev 1 dr she. - .1uat e. t i tin e f o r  t h e . .: ac- c;urnJ. 1 jslrment of t i n e
sd -h it iocal we er k , tin work it~-m should e stablish scheduled date-s
r e - I the  c o n t r a c t  t e e  J - i e~~’j . h e  c o n d i t ion  re- l ee - i ts wh i ch may requi re
ce-- r r c - c t i v e  a c t io n .

~ u a l i f i e- -d P roduc t s  L is t .  I t  is re:ruired tha t  some m a t e r i a l s  of a
special ized nat ure be r o c i nr e  -b o n l y  f rom suppl iers  who have b ee -rn
found qualified to I ra duce or i n e : - c t e n l l  these ma te r i a l s  to Navy
standards. The ~cmalified Produc t s  L i s t s  (QPLs) con ta in  l i s ts  of
all items for which e~ua l i f i e d  su le l  h ers are requi red , arranged by
m i l i t a r y  s p e c i f i c a t i o n  n umber , and indicate the qualified suppliers
for each i t em.  In l~~

T e .le d r i r s l  description s for work items that will
require use of materials shown on a QPL , the job p lanner  should
specify that the contractor is to obtain these materials from a
supplier on the QPL , and should provide a list of the qualified
suppliers from whom the- contractor may obtain them .

Equipment Tests. When tests will be required for equipments a f t e r
they have been repaired , such tests should be fully described and
set forth in the work items . Work items may provide that all tests
are to b conducted during normal working hours. Where tests will
be elaborate or comp lex , the job planner may obtain test memoranda
from SUPSHIP or Naval  shipyard design engineers describing the
tests that are to be conducted. The job planner will then incor-
porate these memoranda in the appropriat e work item .

Dock and Sea Trials. The MSR Contract states that if dock or sea
trials are required by SUPSI-IIP , the’; are to be spec i f i ed  in the job
order. Accordingl y, the specifications are to include requirements
for such t r i a l s  if they are  cons ide red  necessar ” . N o r m a l l y ,  f o r
sea t r i a l s  th e ship is operat’ -h by tine Shit - ‘ S FoSce , and t l : e : on t r ac —
tor provides a specified number of pe rsonnel by trade t - ’~- be aboard
the shi p d u r i n g  the t r i a l .  SUPSI-IIP should r o v i d e  t h e  shi p w i t h
t b n e -  l i s t  of personne l  who w i l l  be aboard fo r  t h e -  t r i a l .  T~AVSFJn

Technical Manual contains f :n r t h : e r  i n f o r m a t i o n  on dock and sea t r i a l s .
The requirement for these trials is t e e  s! -::ify a sche ~j i e - e h  number
of days be ; f c er e -  the completion of v- rh . Normally, the sea trial
should be scheduled from four to :ea-ve ;- n days before the job carder

comç lotion dat-- to allow fur adequate adjustment arid correction of
d e f e c t s  f o u n d  d u r i n g  the  t r i a l ;  t i n e  dock t r i a l  should be scheduled
f r om  two to t i i r e ..e days before the sea trial for similar reasons.

Split Responsibility During Equi pment Repa i r .  To avoid doubts as
to r e s p o n s i b i l i t y  for completed work and to m i n i m i z e  physical  inter-
ference and safety hazards , ship ’s personnel should not work on any
unit or system on which the contractor is also working. Therefore ,
work items should be writt e-n so as to require the performance of
work by both the Shi 1 ‘s Force and the contractor on the same unit
or ves t rn. Interim maintenance shc e e~ ld be specified where appropriate
to ensur’.; t i t. :-piotems being repaired are not allowed to deteriorate
while off limits to Shi. 1 ‘ s Force for preventive- maintenance .
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. I c r ’aw r ts e p .,- - ) r ’ I c ~~t ,n as Pa rt of W o r k  I tem . The : } e e . - c i f i c e n t i e a r c S  must
f u l l’,’ e be . : n - c c r n b ’es an  rec lul r e.ertr e re t cc for  t he e : c e n t  r : n c - t o r  to p rov ide  or
revise t he  : lr e n s i n g s  nd o t her  data which SUPSHTP is r e - s i e cr e s i b l e  to
i-ro\’ in - b e.-

3.6 ANALYSIS OF GUN WEAPON SYSTEM BID SPECIFICATION DEVELOPMENT

Analyses of the gun weapon system bid specifications prepared for
DDEOC Program class ships must be concerned not only with the existing
procedures specified to produce a bid specification but also wit: the en-
b-nancement of the ove ra l l  ma in t enance  support of these systems through bet ter
overhauls. The overhaul of DDEOC Program class ships in private shipyards
can result in potentiall y serious maintenance problems for the ship over
the extended operating cycle should the desired results not be met. It is
widely accepted by those experienced in weapon systems maintenance that
shipyards vary to a considerable ch e :e’;rr-c - in their gun weapon system depot
level maintenance skills. Some shipyards have the- experirence and facili-
ties to perform top qualit’,’ weapon system repair-; (primarily Navy shipyards)
while others are not qualified or able to j;erform an gun weapon system
maintenance or repair work . Many j-ri van te yards fall into this second
category .

The Navy in th i s  case has several o[tions ;

For p r iva t e  ya rds , c h o o s e -  shi ps tha t  have smal l  and easy work re-
quirements on t h e i r  gun weapon sys tem .

• Have special assistance teams and IMA f a c i l i t i e s  i .erform as much
GWS work as possible before or after the overhaul.

• Allow the private shipyard to bid the shi i: overhaul package with
the GWS work subcontracted to gun system specialists.

• Allow the Private shipyard to remove and install selected parts
of the ;;U:~ that are e e r i e r  lied as rotable Government Furnished
Equi pment -Wateria l .

The first option would not generally include the DDEOC Program class
ships because the requirements and sophistication of the work would not
fit it within this general .lcscri ption . The second optior, was discussed
with the TYCOMs and NAVSEACEN5 . Although it is possible for special assist-
ance team s to conduct  5e-fl e overhaul  work , depot level main tenance  u s u a l l y
requ i res  depot f a c i l it i e s  b e -c au :. :- - of manpower , t o o l i ng ,  and log ist ic c d i
r e gu i r e m e n t s .  The t h i r d  r n j - t i o n  is re cently being practiced on many ships
being overhauled in f- rnvat s c-ch . ’11 ’ : e i y h s .  The lack of res ident  c.:c nnl.e t system s

technicians in th- . private shi pyards almost mandates the hiring of .,killeh
t e c h n i c i a n s  for  fbi ’ - overhaul duration or subcontracting this ty~ e - f work
to e.:on~~an1es  hav ing  the sk i l l ed  e - r so r : r i e l .

The fourth - h - t ie-n spans  a wide range of complexity and coul allow t h . e

sh ipyard f e e pe.-rform come work in the GWS while- major r e f u r b i s h m ent  is at’ —
-- .em 1elished by t i e -  Government. The range of comple .e x i t y  ext endr  from r e m o v i n g
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and re n :n:ctalli ng the gun mount and GFCS to removing  and r e e n - l a c i n g  rotable
pool comp onn- -n t c  of such ,i relatively small size as the gun c radle .  Sig ni-
f i c a n t  t echn ical  exper t ise  is at ill re - - t n - n i red by the- shi py ard  in th i s  case ,
but not nearly ~~ much as f o r  L i c e -  t n - e t e.ll refurbi ::hnme.-nn t tack .

S e ve ra l  t e : - I c n  e:; wit b in  t h e  gun sc-;. n i - o r n  system bid spec i f i c a t i ons  p-r epara-
ti on proce dures Wet’e.: n n c v e : c t  j e t : n t  c - c l  I t~ L i n e  cc eu r : , e  of t h i s  ana lys i s. These
top ics We- re determined to provide the greatest potential for improving the
bid specifications written for gun weapon systems . They arc- :

. Bid specification ri-view

Technical Repair Standards

Gun Weapon System Refurbishment at NOS Louisville

Tes t and C e r t i f i c a t i o n  Requirements

Government Furnished Material/Equipment

3. 6.1 Bi.d Specification Revi ew

The bid specifications i~reI -ared for gun WeaJ or . systems should be re-
viewed . The limited analysis conducted on th e e ~~t aniciar 3 items and standard
work items indicate that they appeared to p - c- :ide-rua tel y specified ir, the
w r i t t e n  items . In-depth analyses of t h e e - s e  . t arn d a r c i  items and standard work
items should be initiated by the GWSRP. This 5. -view should address all
sections of the SIs and SWIs , but the primary emphasis should be on refer-
ences and requirements . These are potential contributors to poorly per-
formed private shipyard work because the shipyards must know exactly what
is required and often obtain the “how to accomplish” information from the
accompanying references. It is reconenericied the Standard Items and Standard
Work Items for gun we--s r -on systems on DDEOC Program class ships be reviewed
by GWSRP-desiqnatecb te chnical experts in coordination with the appropriate
S’JPSI-hIPs  a c t iv i t i e s .

3.6.2 Technical Repair Standards (TRS5)

c’e:rtain hi gh pri ority components e ; f  ~~~ qun ’c W ( - n - q - ( e n  systems are being
~-l an’ r -ne d for ro table  pool . 01 ! cos t The -se -ncr- i t re-loire-s the Navy Supply
System to str eak ti:e.-:ce components , (b e-signate.-c i p-y a 2J Cog number , for  issue ,
and requiro.: t h e e  re .i -lac e - --b - - e em: -c- n et to b:o returned for Se - fe.nrbishnment. The
refurbished -: 0mb cen S or is t b ; e . - r ;  retained in the su i  ply system for  issue upon
re- ru e -st.

To suppo r t thi s  r- et-ahl e pool cxer i c : . e b  t , T chnical se~~-,’n j  r S t a n d a r d s  are
beincn ~- r - ~ ar e .-1. A TPS -x~ h a m s te e a r e p - o i l m a n , s t e -I -  by :cte. 

~
- , how to remove

and install t h e ’ - :-; : 2J Cog se -i e- ct crb components. ( ‘ cn r r c - n t l y  the  c rad le arm e cf

Li, - Uk 42 Gun T’teess t is tic- only comb n e T - t n t  with a TRS Man u51 . TRS Manuals
are- be ing reSear ch for t~~. - -  o t he r  2J ‘ e I t ; ( b l h e i t e ’  c e e f l i }  en ’n-~;t. :: of t~ ‘ Gun Weapon
5’~- , -i - -nrc . l i n d e - s t h e -  e:(e q r e i z . n n e c € e e :f NA VSEA 0 132 , limit -- i f u n : .  hin; ~ f e e t c- tab lish—
1 ! n e l  suff Ic i or,t : : t e c c : h , , of flee rotabic- ~oo].s and 

:~~ e.e~ - s ri ne c ; TkS M a n u a l s  s-n 11
delay frill c m r  l e .- n ’ e - n n t a t ic ,n  of t h i s  C o i e C  -t f c e i  s e - v e - t ’ fl ‘ c sri-c .
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The TRS s , if w r i t t e n  in s u f f i c i e n t  deta i l , cou ld prov ide the in pu t
for developing new Standard Work Items . The cur rent  t rend toward accom-
plishing morn-: overhauls of gun weapon systems in the private shipyards
could be significantly assisted by the use of more rotable repair work
items. Should future bid specifications be able to reference TRS proce-
dures for the removal , installation , and testing of 2J cog items , the
necessity for the private shipyards to do repair work would be reduced .
This should enable the private shipyards to perform the gun weapon system
overhauls with better results. The rotable pool concept supported by TRS5
wri t t en  into bid specif icat ions  could better provide the private sector
with the requisite “tools” to perform satisfactory work on gun weapon
systems.

3.6.3 Gun Weapon System Refurbishment at NOS Louisville

In the GWSPP , two agencies split the gun system work.  A shipyard , in
th is case p rivate , removes and installs the sh ip ’ s gun weapon systems and
performs acceptance , continuity , and systems tests. The industrial refur—
bishinent activity , NOS Louisville , has gun weapon systems shipped to its
plant , inspects and disassembles them to the levels required , and refur-
bishes and reassembles components including build-up tests and a f ina l  sys-
tem test. NOS Louisville either transports the assembled system/subsystems
to the shipyard for installation or stores the refurbished system as a
re-table pool item. If the gun weapon system is to be immediately installed
in a ship, it is transported to the installing activity . If not , it must
be preserved , maintained , and held ready for shipment when requisitioned.

The removal of gun mounts , directors, computers , stable elements , and
radar sets for refurbishment at NOS , Louisville , Kentucky, is of particular
importance to the GWSRP. Figure 3-2 illustrates this process in which an
item specified for turn-around at NOSL is removed by the shipyard , packaged ,

~nd shipped to Louisville.

When NOSL receives an item , i ts  procedure is to unpack and begin dis-
assembly of the item . As each component is disassembled , it is inspected
to determine if further disassembly is warranted by material condition or
ordnance alterations designated for installation by the SARP . Pi sassembly
continues until each remaining assembly is at the lowest level required
for refurbishment (but not needlessly disassembled) . Par t s  are replaced ,
refurbished , or n-d ri p :nlt ere- ci , then reassembled makinc3 a~ b O h ~~ i -ate toleron e

checks and component t e s t s .  In the ~ rcn --o ss  of disassembly , inspection ,
refurbishment , and reassembly, the technicianc at NOSL utilize procedure.-
which  may or may not be p r e s e n t ly  incorpora ted  in the SI or SWIs or s i m i lar
work ie r ae.-ntly being ass i. q : e e -eb ta tire private shipyards. O f t e n  there are -c
c r i t ica l  procedures that should be followed in any of t: e four previously
I- . -sc ribed overhaul  steps . These procedures should be incorpora te~e1 in the
“h ow to do a job” portion of the SIs and SWIs. Without :his specifici ty
the p r i v a te .: n- ch ip y -ri’ e.I j.ee--rsonnel may over look re -ce - r i red Seep .5 j rs o n  u n i n n t e  Ti ’-
tie)fl~A l l  i r n c lr  r : c o r , -  el an :e .t p t e e  tin e: system or e ee i n - l I b -tTh . ’t;L i c c . e t ; e h  r e p - - s i r e - e l  Lace
o r i y i n - . r l l y  - : x n : - t e ’e. i .  ‘;e y . j - cr - -- c - L i n e  a nd  i - - n  ;.nrb ei shm e-nt e r e e ( e e p n r e 5 s h o uld  be
used to u~ -‘ b a t e -  and  r e - v i s e -  those gun weapon :~ a t  - nr c 515 cii ’ S W I s  d e t e r m i n ed to
S e e i e i j r e ’ t. h c i s  i : f i o n e .
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3 .6 .4  In ter im Preven t ive  Maintenance

Due to the unique charac te r i st ics  of gun weapon systems , Na vy pr iva te
shipyards of ten  f i n d  it necessary to subcontract  all or portions of the gun
weapon system to pr ivate  ordnance specialists .  As in shipp ing the gun system
system to a Navy industr ia l  f a c i l i t y  (NOS Louisvi l le ) , packaging , hand l ing ,
storage, testing, and preventive maintenance procedures must be applied to
prevent system damage or deterioriation . ARINC Research recommends that
bid specifications require interim preventive maintenance on equipments being
held for pr ivate  shipyard work. The Repair Manual specifically calls for
interim maintenance in connection with split responsibility during equipment
repair. In spite of th i s  guidance , gun weapon systems have largely been
left unattended or to the wits of the Ship ’ s Force dur ing overhaul .

The respons ib i l i ty  for the care of equipments and structures remaining
on the ship should be spec i f i ca l l y  assigned to either the shipyard (in the
bid spec i f i ca t ion )  or to the  Ship ’ s Forces Overhaul  Management System.
Although the system cannot be operated fu l l y ,  cer t ai n preca ut ion s to p revent
damage and deterioration must be taken . An interim PMS package and proper
packing, handling, and storage requirements should be inc luded in the bid
specification . Packing , handling , and storage procedures at NOS Louisville
must ensure that the refurbished system does not deteriorate .

Following delivery and installation of the system in the ship , the
responsibility for preventive maintenance must continue . When the job is
signed off by the Navy representative, the crew must recognize its immediate
responsibility to maintain the system. This includes responsibility for
PMS and general awareness of the other work being accomplished that may
adversely a f f e c t  the newl y ref u rb ished syst em , such as access openings being
cut into the system ’ s compartment or lack of normal protective systems such
as cooling or filtering .

3.6.5 Gun Weapon System Test and Certification

The 14k 68 Gun Director Standard Work Item in Appendix G calls for
removal and shipment to NOS Louisville. Notice that paragraph 3.6 .3  re-
quires the shipyard to conduct Post-Installation ‘resting in accorda’rce
with Op 3643 Gun Director  Mk 68 Ins ta l la t ion  and NPVSHIP 0967—LP—6 1l-6040
Test and Certification Manual , Test No. 4BlGllK3OlOI. The second manual
has been superceded by NAVSEA Technical Manual 0967-LP-6ll-6040, Gun Weapon
System Test and Certification Manual for Surface Combatant Ships (Volume 4).
In the promulgation l a - t t e - - r  of this  set of Test and C e r t i f i c a t i o n  Manua ls ,
The Commander , Nava l Sea Systems Command , explained its purpose succinctly:

1. The Combat System Test and Certification Manual provides standard
policy and direction for the conduct of combat system testing in
surface combatant ships. Pre-Overhaul , Industrial Period , and
Pos t—Overha ul t e s t ing  wi l l  he conducted in accordance wi th  the
n-rocedures set forth in this manual and associated volumes. The
subject manual contains administrative and t- -c nical di.n e - :-tion
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for an orderly approach to the execution and evaluation of combat
system tests to determine the condit ion of the combat system and
its components prior to overhaul and to demonstra te- material and
operational system readiness upon completion of overhaul. Add i-
tional volumes provide standard test procedures for each major
ship system addressed.

2. The Planning and Engineering for Repairs and Alterations Activity
for Cruiser and Destroyers IPERA (CRUDES)1 will specify use of the
standard test procedures in POT&I Plans and the proposed Ship
Alterations and Repair Packages (SARP5) for applicable ships.

Discussions with cognizant persons in the Naval Ship Engineering Com-
mand , Ship System Test Section of the Combat System Design and Integration
Division , (NAVSEC 6l79F) indicate that the Combat System Test and Certif i—
cation Manual is being used on the FF-l052, DDG-37, and CG—26 Class ships
with positive results. Conversations with Pacific Coast shipyards indicate
a wil l ingness  to support the program because of its uniformity and specific
well defined procedures . Final Overhaul Combat System Operability Test
(OCSOT) is currently being run wi th  “live” target  services ( AAW , SUW , and
ASW) in Pearl Harbor . It is anticipated by NAVSEC 6l79F that the high cost
of these services may eventual ly  require a less stringent OCSOT using sim-
ulators such as the T—3 trainer in the FF—l052 Class. The results from
this philosophy of post-repair testing should provide the quality assurance
(QP~) needed to ensure the e f f ec t i venes s  of work performed under bid
specif icat ions.

3.f.6 Government Furnished Material/Equipment

Often bid specifications provided to the private shipyards will have
accompanying tests of Government Furnished Material/Equipment (GFM/GFE) to
be provided. For gun weapon systems much of this material is provided
direct ly from NOS Louisville or as a result of NOS Louisville refurbishment
actions.

Both TYCOM and GWSRP personnel have reported that contractual claims
persist in connection with provided GFM/GFE . When the systems or equipments
are installed and checked out , they fail to operate in accordance with
specified requirements. Often the private shipyards contend the provided
systems or equipment was the cause of the failure , and the government con-
tends the shipyard did not perform the required work properly. This type
of claim and counter-claim can be costly and time consuming to the Navy .
More important , it does not resolve the basic problem of getting the system
or equipment overhauled and operating properly .

Requi r ing  more pre—rece ipt  inspections of systems and equipment could
help reduce these claims . There - are several ways in which such inspections
could serve to certify the material condition and operability of the equip-
ment after completion of refurbishment and before shipping. The recognizE d
altc-rnati-ies are :

1. Require  a shi 1e~e’ard r e l c re sen t at  l y e -  to be ’: in attendance during NOSL
Ieo :’ct—refurb i shment te-at ing .
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2.  Have a designated th i rd  par ty  Nava l  a c t i v i t y  (such as the

NAVSEACENs) observe the testing and certify the system/equipment
material condition and operability .

3. Have a designated third party from the private sector observe the
testing and certify the system/equipment material condition and
operability .

Each of the a l t e rna t ives  has d i s t i n n : ..:t advantages and d i sad v an t a e ~e s.
ARINC Research believes the first recommendation ~~ be the best. It would
require the pr ivate  shipyard to send responsible and knowledgeable personnel
to NOS Louisville to observe and certify the system/equipment to be shipped .
This would provide the shipyard with on-site observation of all testing and
could provide the observer wi th  valuable informat ion  about the upcoming
installation of the GFN/GFE . The pr ivate  shipyards have not favored this
proced ur e in the past , but it should be fu r the r  reviewed as a possible
alternative .

The second alternative would probably be the most easi ly  implemented.
The technical talent exists to observe beost refurbishment tests at the
NAVSEACEN5 and such other ac t iv i t i e s  as the ISEAs or Naval  Shipyards .
These technical experts would be relatively unbiased because they are not
directly subordinate to NOS Louisville. Additionally, notifying the pri-
vate shipyards that a third party certification was to be made and would
serve to contractually verify GFM/GFE material and operational condition ,
the private shipyards might be moved toward observing and certifying the
GFM/GFE themselves. The one drawback the second method poses is the resist—
ance the private sector might have to a Government activity ( i . e . ,  NAVSE A CEN )
o f f e r i n g  impart ial  representat ion for the Government in th is  c e r t i f i c a t i o n
process.

The th i rd  a l t e r n a t i ve  ha : :  b a s i c a l l y  t b n e  same  m e r i t s  ac -c the  :.ee :conei . In
addi t ion it would provide  unques t ionab ly unbiased r ep resen ta t ion, because
the p r i v a t e  concern would not appear to be subject to Nay’: inte rests . The
disadvantage would be the potential objection from i~ c ’ e .- Loui:: ville . That

organization has quality assurance personnel who might question the wisdom
and cost—effectiveness of hiring private- cancerns to check ui on their work .

In view of those advantages and disadvantages we recommend tha t One ue-t

side. Navy activity observe the final NOSL test , in order to provide coritin-
ui ty  with p r e — in s t a l l a t i o n  tests at the  shi pya rd.  The system con f igu ra t i on
should be verified (cons ide ring any OrdAlts that have been installed ) and
all name plates updated according ly.

Once items have passed the final Ne-SI test and tolerances have bee -rn
conf i rmed  to meet the- :ei .eaificationS of the shipyard work items , the items
should be carefully packaged and sh i l e l ed to the s h i p y a r d .  Shi~ meni t should
be scheduled tea allow sufficient time for j-r -—ir-stallat ion tests as s i n o wr :
on the si1 1 y a r d ’ s s c h e d u l e s .

After t i e  -~‘ p.~j1 m e - n t h e - I S  b e - - n ,  d c - i  I vered to the s in  l i c a r d , a shipyard QA
i nspect ion  s-i 11 jeh .- i t  i n ’ - d n a :  damas’ - o c c c n r  r i n g  dun ing cm r i - m e - - n t .  The equip-
ment ’s c o n f i g u r a t ion s i l l  P v e - r i t i e c i  and the item given a ire--installation
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test , i f  f e a s i b l e .- . This  t . ::t must be specif ie :ci in t h e  D i d  :c J ecl ficatiorn to
a l low o b s e r v a tio n  by LIne Navy a c t i v i t y  observing the f i n a l  N051 test. Any
d i  cc c i  n - i  - i n n - - n c - S  b n - t  5~ - e n: the t5ee . t e s t  ::: must be - reese ived arid t i r e , item re -i a lie a
before- i n s t a l l a t i o n, if feas ible.  Figure  3 2  e ’ j e - i j C t S  W i n e - i c e  t i n e - s e  i n a l . n -.- c :—
t ions would be included i n  the  t u r n a r o u n d  process . Cor rec t ive  act ions
necessi ta ted be, tin , - shipyard w i l l  is- grounds  f o r  con t rac t  m od i f i c a t i o n s .
Shipyards  t h a t  do not have tine - capab i l i ty  to conduct p r e — i n s t a l l a t i o n  L eas t : ;
on the GWS shou ld  conduct a comprehens ive  rece ip t  inspect ion .  I f  no evi-
dence of damages from shipment are observed , the equipment should be con-
sidered to be in the condition verified upon testing completion at the over—
haulinq activity . Failur~’ of t he’- equipment to operate in accordance with
the bid specification package w i l l  r e s u l t  in  a f o l l o w — u p  anal y sis by t i r e
Na vy to d n - -t e r m  l i c e  c au c : e  and re sp o n s i b i l i t y.

I tems  a re  r e i n s t a l l e d  bc t i c e  c.d i : i n - c a r c b  in t h e e  sh i le and checked f o r
continui ty, tole rance , al ie;:c n :n- net , a n a l  o t i n e r  m e t e - - n face  c r i t .er i a .  The s y s t e m
is subjected to a test when all compornc-nts and acexiliary services are avail-
able and signed off if the job item was satisfactorily comple te -e l . The
Overall Combat System Operability Test is run in ace.:eerdarece with the con-
tract specifi-’:ations and may be required before sign—off of large work
items . Following sign—off of a job , a warranty period -.:overs the work as
sj -- c i f i e d  in the Master  Shi p Repair  Con t rac t .

The recommendation to have a separate Navy activit’.- obse rve the: final
NOSL test and the- p r e — i n s t a l l a t i o n  test should hel p reduce claims between
the ordnance station and shipyard related to comp liance with refurbishment
specifications and t in e - mat erial and operating condition of edFE provided by
the Navy to priva t e - shipyards.

3.6 . 7 Feedback for  ~~ - e .-(.- c Ii ‘St ion 0e - -v -  - lcei,ern n e .x n t

As each sh .i i -  iii the  DDEOC I r e - -tram comp letes an overhaul  in a pr i v a t e
.- n h i ~ card , lessons will ic l e a r n e -  1 . In cac-ces where Standard Work Items
were app l ie  i , thec’ s h o u ld  b e- - v a lidat ed  0-: L i c e . l a nc in g SUPSHIP .  Sugges t ions
for  improvement  m u s t  be s o l i ci t e d f r om both t i n e  sh ipyard  and the  sh ip ,  keep—
n:ec ~n in m i n d  that Deeti~ of these’ o r g a n i z a t i o n s  w i l l  bee more-: interested in
feit er e aomnn t tm e- nnts . Due to t i . 5 ‘ W i e s t  ‘ S n : . X t .

c l e h i l o s Oj . id: , the  p l a n n i n - j
SIJPSH IP mu c t m c d  n - el y eon tine . - ,e :ire .l or sh i~ t e e  !r e : i d e  c i st a i l e d  anal y s i s .
The f c e l l n n ’ ,c— -a i c i - . cnl-b be fo rmat t e . d t e e  eu low t i m e  l y and a c c u r a t e -  e v a l u a t i o n
not onl y of the  s’e rk  n e . - rfe .erm ’ - I . - e t  of t h e  job r eq us  r - - r n c - : n c t s  and t e s t i n g
c a l l e d  n e t  i nn  t . :n e ’. - s1’ec . a’i f i c at  ion.

‘j~,~e ’ r n ~~ : days P 1 one -I - I l e a n ,  of  t h e - - e v e n - . . i : n l  , the Ce-mI l e  t i on/Lc-s son s
Learned Confer ee-- e is e : ’ . h c .  b i l l . A t  t h i s- - h - n  -cc c tun i t’ ’.- SUPSIIIP:- should
soli cit cca:ft~-- n , L s : .:onc c-rn c in t i e -  a - - cn n  S c ’ -  ~f the bid 5

~ 
el -C l fication . Lines

01 communic .ntion e st ablished a t  t h i s  t i n s - - sill fac ilit ute -ii.ouck. Corn—
m i n t  - t h a t  c - i n c  be- l r c : e  - c i  e rect - b e e c  i: e . :.r ccve i }-roc - e - On -- . ’ e d  o t i e r  work items
can b e - - w r i t - ic  in  t o  - c o b  ‘. ‘ n e c  c t l e n  c c i i -  . jtica t i n - e~~ S .  tre .’e c e-e ~c.e nos l c h a n g e - - s  can
be: :‘ - - as c;lnSn: n - - c  t e ,  t~~~~ k e g  air I - i - e r c e a l  t b , t e n  in . - - a D m i s s i o n  to NAV SEA
07-i . m i- n- ’ - e i . - : e L ~~ Ite . :c e~ n n j e i-l l t e - n n  ansi ,-i t - e ~ e i - c F - I  h - e t ~~ i t e m : :  sin e- . n l d  is. - s e - i c —
mit’ - ~i t c  i c e ’  • ‘e r . : e [ e b j z a t jon - -n nn r a r t r e - feer - n rcc’-:-cl . 

--~~~---- ~~~~~--..-- . 



— 
__... 

~~~~~~~~~~~~~~~~~~~~~~~~~

F ~~

I
I

3.7 Gpt~ WEAPON SYSTE M BID SPECIFI CATION CONCLUSIONS AND RECOMMENDATIONS

Conclusions drawn from this analysis of gun weapon system bid specifi-
cations were developed to provide recommended improvements and recommended
integration procedures to these specifications. The analysis indicated that
the two act ivi t ies  have in i t ia ted  most of the required in tegrat ion proce-
dures, but they still need the necessary interfaces.

3.7 . 1  Conclusions

The fol lowing conclusions were reached as a result of this study:

The guidance provided for preparation of gun weapon system bid
specifications is adequate . Coordination of GWSRP review of exist -

ing Standard Items and Standard Work Items with appropriate SUPSIcIP
planners is considered essential to the improvement of gun weapon
system bid specifications.

Technical Repair Standards written and validated for gun weapon
system component replacement become essential inputs for bid
specification preparation. TRS5 written by competent ordnance
experts can be used to develop SWIs to be retained by the planning
SUPSI-IIP for classes having the designated equipment.

Overhaul procedures practiced at NOSL during gun weapon system re-
furbishment and not presently practiced by the private shipyards
but deemed necessary to satisfactory refurbishment are necessary
inputs to SWI5. Identification of these maintenance techniques
and their incorporation into the appropriate gun weapon system SWI
is a method by s:ich bid specifications can detail to private ship-
yards the exact work required .

pr~~e e nt iv e .  m a i n t e n a n c e  requi red  to m a i n t a i n  the gun weapon system
for  the du ra t i on  of the overhaul needs to be specified in the SI
or SWI . T h i s  i n t e r i m  PMS package can be designated as either a
Ship ’s Force or shipyard responsibility . When it is a shipyard
r e s p o n s i b i l i t y ,  the  bid s p e c i f i c a t i o n  must  i n c l u d e  the specif ic
requirements.

Tine- t est  and e r t n f i - - -at ion i rocedures currently required of and
practiced by tier- 1-rivate shipyards when ti~e-’,’ have completed the
overhaul of a -; c u n  W o o l e n ca ste-rn r~need to be reviewed by competent
GWSRP personnel. Existing programs , such as the Test and Certifi-
a o i t i a n n  Program , provide :. c i e c e : if i c  te st s  t h a t  are currently irn~ele_
mented and coul I he . - i n n t e - r f c r c e - - c l  for  bi b si.-ec i f ic at ion improvement.

• Government  f u r n i , - : i : e - - e i  n e i l - m e - n t  and m a t e r i a l  i -n ave  been the subject
of mar rn tr ae .-t Uei l c l a i m s  by t i n e -  i - r i v a t e  s h i i  y a rd s .  (I cc - i t i f i c a t i o n
by a c;ce ’,ernme -n t t e l  r - c e - r I s c  .1cc - of :1- - I:. HI- N u~ 

e enc -am i-letion of re—
f u r b i s h r n e -n t  S tee l n 1 e c d n e a: t in s - by t b n e  }erivat - s hip y a r d  could reduce
and hom e r r - sn , I ’ ; e  - I ’ c e  s’ - I a ims .
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3. 7.  2 Recommendations

On ti:e basis of the study conclusions, the following recommendations
are offered:

• The gun weapon system SI and SWI should be reviewed by designated
technical experts within the GWSRP . This action should be initiated
by NAVSEA-0432 and coordinated with SUPSHIP.

• Technical Repair Standards being developed on various gun weapon
system rotable pool items should be used as inputs for SWI. NAVSEA-
0432 should coordinate this effort with Commanding O f f i c e r , SUPSHIP ,
J acksonv i l l e, Chairman of the Standard Work Item Committee .

The specif ic  maintenance requirements that def ine  “how to do a job”
should be developed for incorporation into those gun weapon system
SWI5 that call for th is  information . NOSL experts and proced ur es
should be used in specifying the exact wording to be incorporated
in the SWI .

• Preventive maintenance packages should be included in gun weapon
system bid specifications . Designated interim PMS should be devel-
oped and applied by the SUPSHIP Planner on the basis of inputs
received from the GWSRP .

• Test and Certification procedures specified in gun weapon system
bid specifications should be reviewed by the GW SRP and updated as
necessary. Revised Test and Certification procedures should be
interfaced with existing plans called out in programs as the Test
and Certification Program .

• Procedures should be established for an independent Government c c
observer (i.e., NAVSEACENs) to verify the operational and material
condition of GFE/GFM supplied to private shipyards . Procedures
should include the validation of the testing when the refurbishment
has been completed at NOSL , the validation of material inspection
when the private shipyard receives the equipment, and the corrective
actions to be taken upon discovery of damaged or defective GFE/GFM.

3-22
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CHAPTER FO UR

GUN WEAPON SYSTEM REPLACEMENT PROGRAM COORDINATION

4.1 INTRODUCTION

The objective of the first three—month analysis conducted under this
contract was to i den t i fy  exis t ing and potent ial  areas of interest  to both
the Gun Weapon System Replacement Program and the Destroyer Engineered
Operating Cycle Program and make recommendations for integrating these
interests. The principle objective of the second three—month effort was
to define the procedures by which two of the highest priority specific
areas of interest , gun weapon systems inspections and gun weapon systems
overhaul bid specifications , could be improved and better integrated. A
continuing objective was to investigate potential areas of f u r t h e r  coordina-
tion of the two programs . The initial study effort conducted during April ,
May , and June of 1978 and reported by ARINC Research Publication 1655-01-1-
1779 identinied specific areas of interest that were recommended for further
in tegrat ion analyses.  This chapter extends this stud y and provides an ii[’~
date on the previously identified specific areas of interest.

4.2 OBJECTIVE

The ob ’i cec . ’ I re  sf  the effort for the Gun Weapon System Replacement Pro-
gram coordinat .i on was to identify existing and potential areas of interest
to both the Gun Weapon System Replacement Program and the Destroyer Engi—
neered Operating Cycle Program implementation and make recommendations for
integrating those interests.

4.3 GUN WEAPON SYSTEM REPLACEMENT PROGRAM COORDINATION ANALYSIS  APPROACH

The a n ~.- : - ‘a ch f ollowed for th i s  e f f o r t  was to obtain  in fo rmat ion  about
all  aspects 01 both programs while analyzing the two specific interest areas
of Tasks l e e - c . . ee-d Two . I-T r w i n f or ma t i o n  documented n e w  a reas  of m i t e - r e - c - c t .
The final phase of this task was the presentation of conclusions and recom-
mendations to update the Gun Weapon System Replacement Program Coordination
Study .
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4.4 GWSRP COORDINATION EFFORT RESULTS

The analysis conducted during the initial three months of this contract
developed several  conclusions and recommendations that would be l ikely to
enhance the maintenance management support of gun weapon systems if properly
coordinated and integrated between the two programs . From the eight recom-
mendations reached in that analysis GWSRP determined seven warranted con-
tinued special coordination efforts.

Additional information acquired during the second three—month effort
supported the conclusions and recommendations amplif ied below :

Gun Weapon System Inspections. GWSRP assigned a high priority
integration effort to the study of these inspections . An analysis
has been conducted in this interest area and is presented as Chapter
Two of this report. The conclusions and recommendations presented
in Chapter Two are subject to program review and possible revision
as further engineering efforts are accomplished in support of Gun
Weapon System Replacement Program coordination efforts.

Gun Weapon System Bid Specifications. This study area was also
assigned one of the highest priority integration efforts. Chapter
Three of this report presents the analysis conducted in this area .
The conclusions and recommendations presented in Chapter Three are
subject to program review and possible revision as further engineer-
ing efforts are accomplished in support of Gun Weapon System Re-
placement Program coordination efforts .

• GWSRP Rotable Pool Requirements. NAVSEA-0432 is sponsoring efforts
to identify GWSRIP rotable pool requirements. This NAVSEA-0432 ef-
fort has been ongoing over the past two years . While the conclu-
sions concerning GWSRP rotable pool requirements is valid , the
recommendation for additional efforts in this area is no longer
applicable . Although this interest area has been adjudged not to
require additional coordination effort , the following information
is offered for GWSRP utilization . Interviews with the GWS inspect-
ing activities indicated a listing of rotable pool items associated
with GWSRP managed systems and equipments did not exist at their
levels. If such a list does exist updates should be made available
to the inspect ing ac t iv i t ies .  For those items that are maintained
under a rotable pool , repair philosophy should be available to the
inspector so he can indicate the proper maintenance action required
for defective components. It is recommended that NAVSEA—0432 pro-
vide distribution of a listing of the rotable pool items found on
GWSRP systems and equipments. This listing should be updated at
least annua l ly .

• Baseline Overhaul (BOH) Requirements. The analysis conducted on gun
weapon system bid specif icat ion development re inforced  the require—
nns-r~t for a well-defined assessment from the GWSRP of the mandatory
re - i airs required during BOB . Definition of these requirements will
affect the preparation of Bid Specifications for private shipyard
overhaul as well as the requirements stated for overhauls conducted

4 — 2  
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in Naval shipyards . Feedback from DDEOC Class ships comI~J e t i r e e T
tl eir overhauls is now available for utilization in this bi te - r e - st
area analysis effort.

• Management Information Systems Data Exchange. Analysis conducted
during the period of this report continued to support the finding
that incorporation of existing software will provide incresac:esd
maintenance planning and scheduling data for the management of gun
weapon systems within each program . The incorporation of inspection
results is but one area that would be encompassed in this informa-
tion exchange . The results of the MCR , POT&I , and CSRR/T inspec-
tions would be submitted to the GWSRP MIS and the DDEOC Program
RMMS .

• Material Condition Assessment Procedures Conducted by DDEOC Site
Teams. During the period of this report information showed that
the manning of the DDEOC site teams has already started on both
coasts . As the site teams become fully staffed the implementation
and development of MCA procedures will be initiated. Manning
levels continued to indicate a paucity of gun weapon system experts
within the site teams. This information indicat- s the time is
right to initiate interface for the support , development , and con-
duct of the DDEOC site team gun weapon systems MCA procedures.

• Class Maintenance Plans. Analysis indicates that incorporation of
information from gun weapon system inspections , especially the MCR
and CSRR/T, would aid the updating of the DDEOC CMP5. The addition
of coordinated GWSRP management and engineering information to DDEOC
Class Maintenance Plans to enhance identification of anticipated
class maintenance still requires further integration .

• Program Scheduling Requirements. Analysis of the GVISRP and DDEOC
Program requirements revealed the desirability of coordinating and
phasing the scheduling efforts of both programs . This was further
reinforced by the analyses of the gun weapon system inspections and
bid specification preparations. Both of these analyses revealed a
need for coordination of existing scheduling efforts , especially in
relation to pre-overhaul planning, overhaul maintenance actions ,
inspection procedures , and assignment of private shipyard gun weapon
system overhaul actions.

The ongoing effort to investigate potential opportunities for further
coordination between the two programs resulted in the identification of in-
formation that directly applied to this effort. This information was ob-
tained in the course of analyzing the gun weapon system inspections and
nun weapon system bid specifications .

Interviews and documentation analysis identified new requirements that
have indicated a potential to enhance overall interface between GWSRP and
DDEOC Programs should coordination refforts be initiated . The new integra-
tion requirements identified were to (1) update NAVSEAINST 8300.2A to in-
clude DDEOC Program ceerdination effort and (2) analyze the Total Ship

4 — 3  
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Test Plan (TSTP) and Test & Certification (T&C) Program for direct inter-
face with the GWSRP and the DDEOC Program .

Updated NAVSEAINST. 8300.2A. Discussions with NAVSEA- - ’ 432 re-
vealed that the integration actions developed between the ;Wi Ri-
and DDEOC Program should be incorporated in aiei rei r’ n~~t -  instruc-
tions. As integration procedures are developed identif-,~ue -n program
participants ’ responsibilities , the required Se~t 1u r nn- : should 

~l l e en -i r

in the appropriate NAVSEA instructions. For desigrnatn - - .~ - ,~.‘tj
participants , this action would require a revision of NAVSEAINST.
8300.2A. It is recommended that NAVSEAINST. 8300.2A should be re-
vised to include the requirements dictated by t i e - co er-ii n a tion
effort between the GWSRP and the DDEOC Program . Ac: other EOC pro-
grams are implemented and their maintenance management efforts
encompass systems and equipment currently managed by GWSRP , these
interfaces should also be incorporated in future revisions of the
instruction.

• Analyze TSTP and T&C Program for In tegra t ion  Published. Investiga-
tions of gun weapon system inspections indicated that two programs
that may have a s igni f icant  input on both the GWSRP and DDEOC Pro-
gram maintenance management of gun weapon systems are : the Total
Ship Test Plan and the Test and Certification Program . These two
inspection procedures are primarily directed as being post-overhaul
actions. There are provisions in both programs for some pre-
overhaul inspections. These programs have been developed by NAVSEC
and are currently being imp lemented on both coasts.  The potential
of these programs to provide augmented support to the GWSRP and
DDEOC Programs should be investigated .

4.5 GWSRP COORD INATION STUDY CONCLUSIONS AND RECOMMENDATIONS

The analyses conducted for both portions of this contract confirmed
that the coordination of the GWSRP and DDEOC Program would identify specific
interest areas that would require integration. Additional new integration
requirements should be analyzed to support the overall coordination between
the GWSRP and DDEOC Program.

The following conclusions were reached as a result of this study :

• Duplicate similar inspections are being conducted before major
overhaul of the Gun Weapon System Replacement Program systems and
equipments .

• The complex nature of o v e r h a u l i n g  gun sys tems r equ i re s  tha t  the bid
specifications be written w i t h  more speci f ic  r e .eluire-m e :-n-ets . Sub—
stantial reduction in rework should re cc nii t from more i recise bid
specifications of the overhaul requi r e-m e n t : : .

• Base l ine -  Overhaul  r e . - n u i r e - m e n t s  ar ’  d e c : i q n c e d  t e e  i n c l u d e  the mainte-
nance and sc . r~ -~ . 1y el( t n e an :~ ne c e s s ar ’.’ to i e ’ : i t O F f l  a DDEOC ship to a
c o nd i t i o r n  in which , w it h a ~ c .- .1 1 - e - r - n i -. e - e  red and - -x - . - c .e t e . -em m a i n t e n a n c e
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and supply program , it can be expec ted  to p e r f o r m  s a t i sfa ct e ,r  il y
over an extended op - rat i n g  cycle. F’or gun weapon systems , this
requires a well—de:fined assessment from the GWSRP of the repairs
required during BOH.

$ NAVSEAINST . 8300.2A needs revision to include the intecjration
act ions  needed for the coordination of the GWSRP with the DDEOC
Program .

Preliminary analysis of the management information systems support—
ing both programs r ev ed led  t h a t  i n c c e r l  - c d t  a t j .un  of exi s t i n g  s o f tware
should i r e - r i d e  incrr :oc -ced m a i n e t e . r e d u ce - p l a n n i n g  and schedu l ing  for
the management of gun w e s l e e n :  syste m :-. w i t i : i n  each p rog ram.

Enhanced material conditio n - ne - e l syst em re adiness of gun weapons
systems can be .- obt a ined t h r e e c .~ i i . t i - -  a n i  ii -at ice n of material condi—
tion assessment eioce I:er . - condus t d b~- DDEOC sit- , t e a ms .  GWSRP
support of the DDEOC s i t -  - team. : fe-n th- i -ve -Icq m e - n e t  and conduct
of MCA ~.-ro e e sic nr c-c e c e u T d  c r 1 - s i n : . - gun ~ - ‘ .c n e - e -  sy.:’ - .-m ma le-tesnan ce--
assessment .

• The addition of GWSRP m a n i a q e .-n :n - r e t . i e - b  e . -neei hoer ir e .; i n f o r m a t i o n  w i l l
enhance  the con t inued  a~~~cn r a- -- ; of Ul-S - .~ Class M0inetenanco Plans .

Procedures and actions required to cue r u e - a t e -  tine - scheduling inter-
faces between the GWSRP and DDEOC Programs for senl I -ort o f GWSRP
systems are ne -c- be - b .

• The TSTP and T&C Program can provide both established testing pro-
cedures and valuable information for the HWSRP and DDEOC Programs .

• Con t inu ing  eng inee r ing  and marl agemere t e f f o r t s  to support  the inte-
gra t ion  of special are-ac’- of int::re-.-:t be-twa-c:. the GWSRP wi th  the
DDEOC Program app ear to be w o r thw h i l e .

On tice basis of t i c e .e ctu c .I..e scereclus ions , the following recommendations
are o f f e r e d :

Deve lot  an inspect ion pr oe--e du r e  for  GWSRP systems and ee .iulI .-ments
t h a t  e l i mi  n ’i d t e ’-c e t e r e - s e - n t  r e d u n d a n c y .  ( O l e i l  - t c  r Two of t :i is s tud y
sents details and further recommendations on this subiect .)

Develop compr e . .-~’ e - n : e i v e  bid cci  f i c-a t i or s for  c;WSRP sy ct e -m: e quip-
ments tha t  specify the real-air r I U i  r ements  f o r  sys tem aid c e - u n ;  me--nt
overhaul . (Chapte r  Three of t h i s  stdr e .i y pre .;se .- ni ts be -t eils and h ither
recommendations on this subje ct.)

• Develop procedures wher e ::b- ,’ HWSRP w i l l  d u e  c t  lv in iter face ’ - with tI ’s

DDEOC Program in t h e -  dcv- I opment and r e v i -  -w of  BOH r- cci re ;r.e n:ts.

(NAVSEA—c’c-1 32 should initiatce coo r l i r e a t  ion a c t l o n e : e

• Update  N AV S E A I N S T .  8300 .2A to i n c l u de :  i r i t e -g r a t i or  n a t  l ee fl 5 for t i c -
coord ina t ion  of the e IWS P P and the  DDE c Program . ch;eVSEA_ .e ..;32

s~rould sponsor this effort.)
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• Dee -clot prOc . e-eiUieS to at  -‘ -::i fy the c - x e - m anse , - of s o f t w a re -  and ~:ata
between tie - c E :kh and DDEOC management information sy:.:tems .
(DJ~Vc-~EA—0432 si noe ni eb initiate .- the c - f  fort to be-- join:t l y iieonn :.ce ’er e d

by NAVSEA— ’)
~~4.)

• Develop j e r o c edu r e s  f o r  in c l u d i ng  CWSP..P expertise in su leb eo rt of

LJDEOC site- tn -an na . This interface should also include identification
of potential gun w e - a J - e e n n  e s -s tem ca n d i d a te  e- for ~I- ’in . NAVSEA— 04 32
should  h i te r f a cu  d i r e c t l y  wi th  NAV SEA- 93~. for  the sponsorsh i p of
this ettort .

• Establish procedures by which GWSRP can con t i nuous ly provide “ c e -i --
port to the e ’- n c t i n e - c - r i n g  e f f o r t s  used in development  and r e - - v i s i on
of DDEOC Class Maintenance Plans and BOB r c e e n d n i r e r r e e . n t s .  (NAVSEA -

0432 should s i c e u n : c e - r  this effort.)

• Develop TeiOcedureas and act ions for  the coord ina t ion  of schedule
p lanning  betwee n the- hbqicle and DDEOC Programs for  support of GWSRP
systems . (NAVSEA-0432 should snonsor this effort.)

• Determine the requirements for the interfaces among the TSTP , the
T&C Program , and the GWSRP ; they will be subsequently coordinated
with the- DDEOC Program. (NAVSEA-0432 should sponsor this effort.)

• Cont inue coordinat ion between the GWSRP and the DDEOC Programs.
(NAVI-IEt--0 .i32  should continue to initiate - coordination with NAVSEA—
934.)

Figure 4-1 projects a s chedule of integration study efforts that would
allow i d e n t i f i e d  s p e c i f i c  i n te -r e - s t  Ore-dc : to be analyzed in phase with on--
going efforts within thee DDEOC Program . Task:.. are listed in approximate
order of priority .
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APPENDIX A

OVERHAUL MILESTONES FOR PRIVATE SHIPYARD S

1. INTRODUCTION

Advance planning fo r ship overhaul in a private shipyard requires more
lead time than one in a Navy shipyard. This appendix explains the critical
points and lists in sequence action items beginning 18 months before enter-
ing a private shipyard.

2. ADVANCED PLANNING

Since an overhaul in a commercial shipyard (private sector) involves
a legal coxrtract with a civilian contractor , a complete and definitive set
of work speci f ica t ions  must be prepared to allow competi t ive b idd ing ,  there—
by assuring that  a repair or a l t e r a t i o n  is accomp lished in a specified time
and at minimum cost to the Government. Information for the work specifica-
tions and contract is generated by following advance procedures comparable
to those followed in preparing for an overhaul at a Naval shipyard. How-
ever , milestones listed below marking procedures in preparation for a pri-
vate sector overhaul occur earlier in the planning cycle than the same
milestones before an overhaul in a Naval shipyard.

• A POT&I is completed at about A - 360. The ship performs its por-
tion of the POT&I, but those items designated as shipyard responsi-
bilities will be in s1 c-ct c-d by a st e c . c ia l ized contractor  designated
by PERA .

• The P r e l i m i n a r y  SARIP, based on the POT&I Report , is issued at about
A — 295. Costs for the work items in the Preliminary SARP w i l l  be
est imated by the P l a n n i n g  SUPSHIP. (The Planning STJPSHIP is the
Supervisor of Shipbuilding, Conversion and Repai r , hav ing  cognizance
over a pa r t i cu l a r  class of ships for construction or overhaul in
the private sector. This SUPSHIP will not necessarily be tiie one
who ultimately issue-cc the Invitation For Bid or monitors the over-
ha ul of a r a r t i c u l a r  ship  of that  c l a s s .)

• The Proposed 5i~RP showing the cost eectimate :s associated with m di—
v idu a l  work i tems is issuc-d for  use n t  the Ecerk D e f i n i t i o n  Con—
fe-  rccrece (WDC)

• The WDC is held at about A -

A— 1
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The Author i zed_ SARP d e f i n i n g  the authorized work package is
issued at about A - 205 .

After the total work package is determined at the WDC and published
in the Authorized SARP , Bid Specifications are prepared by the cognizant
SUPSHIP and issued to the several contractors who qualify to bid on the
work . Before their issuance , however , the ship will participate in a re-
view of the specifications to identify any errors, duplications , or omis-
sions that may have occurred during the translation of authorized work
from the SARP to the specification items.

3. PROCEDURE FOR CONTRACT AWARD

The SUPSHIP overhaul work package normally will  be made available for
open , competit ive bids from qual i f ied  contractors. A bid is a price sub-
mittal from a contractor for which he agrees to accomplish all work in the
specification package without qualification . The work package is usually
assigned to the lowest qualified bidder. The contractor bases his bid on
the specifications and an inspection of the ship . The specifications are
work requirements, carefully prepared by the SUPSHIP from the ship ’s work
requests, or those authorized items from a SARP . The specifications and
Invitation for Bid (IFB) or Request for Proposal (RFP) spell out what work
is to be performed , how the job is to be done if specific procedures are
required , and what quality assurance requirements and test procedures the
contractor must meet.

If time does not permit a forma l Invitation for Bids , Requests for
Proposals or Requests for Quotes may be issued. Those requests provide
for a negotiation process between the SUPSHIP and the contractor to arrive
at a fa i r  and reasonable price for the work to be accomplished.

The sole source award is a method of negotiating a work package direct-
Il y with  a single contractor without advertising . Such contracts can be
awarded only when cer tain c r i t e r i a  are met that  preclude competitive ad-
vertising or negotiations .

t

4. PLAN OF ACTION AND MILESTONES (PO A &M)

Table A— l l is ts  the various milestones that apply to pre—overhaul
inspections , Bid Specifications , or events that are otherwise germain to
this report.  P lanning  for  the next overhaul actually begins during the
cur rent overhaul , in t h a t  i t em s  are ( 1) discovered continuously and placed
on tine CSMP , (2) ShipAlts CCC el OrdAlts remain outstanding due to funding
limitations , and (3) repairs sometimes do not correct problems as well as
anticipated . Advanced planning formally begins with the NAVSEA Advance
Planning letter 18 months before the beginning of overhaul . This estab-
lishes the: initial funding for alterations based on the Fleet Modernization
Plan (FMP) . Procedures for awarding the contract are based on the autho-
rized SARP (P~—2O5) , although prc:paration of some Bid Specifications can
begin sooner on the basis of the preliminary SARP (A—295)

A- 2
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Exact  mi les tone  t imes vary  from ship to ship on the basis of ship
commitments and other  variables . The sequence of events does not allow
very much slack in the schedule. Table A-i was based on the Surface Ship
Pte -Ovurhau l  Planning Guide and internal schedules used by SUPSHIPS and
PERA (CD) for a contract award 90 days before overhaul. PERA is currently
a t t empt ing  to a l te r  th is  schedule  as indicated by asterisks on Table A— i .
The schedule for a 90-day award as given by the current Repair Manual and
Change 1 being currently reviewed by NAVSEA 074 is ref lected in Table A-l .

:A
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?‘aie]ce  A-i . MILESTONES FOR PRIVATE SHIPYARD OVE RHAULS

- Action -Time - - M iIln-e-; t n ,t ee.
Activity

A — 540 NAVSEA Provide advance  p l a n n i n g  l e t t e r w i t h  i n i t i a l
fund ing  for  5i ’n i~eA1ts based on FMP .

A — 480 PEFeA Issue Repair Planning Letter with enclosures
(FOT&I Plan , Baseline SARP , Miles tones)

A — 475 PERA Provide repair planning funds.

A - 470 PERA/TYCOM Commence identifying long-lead time items for
TYCOM Alts and repairs .

A - 465 NAVSEA Provide Planning Alterations funds to Planning
SUPSUIP .

A - 450 TYCOM Issue ShipAlt Authorization letter.

A - 440 PERA/Ship Complete CSMP Review .

A - 400 SUPSI-JIP Commence ordering material for all TYCOM/PERA
identified LLTM for TYCOM Alts and repairs .

A — 375 Ship Complete Ship ’s Force POT& I .

A — 360 PERA/Ship Conduct Underway and Inport POT&I.

A — 340 All Concerned Conduct POT&I Screening Conference.

A — 310 PERA Issue POTSI Report (A_345*).

A — 295 PERA Provide Preliminary SARP for cost estimating *.

A - 280 SUPSHIP Provide SARP cost estimate *.

A — 265 PERA Issue Proposed SARP (A 3Q5*)

A — 250 NAVSEA Issue 240—day ShipAlt letter (A - 270*)

A - 240 NAVSEC Issue TMDE SPETERL .

A — 240 PERA/Ship Genera te  TMDE E xc e s s/ D e f i c i e n c ie s  L i c E .

A — 240 All Concerned Conduct Work Definition Confe :-re-nc ’- (WDC )

A — 232 SUPSHIP A :- c si en r n Trade Coq . Co l e - s  to MC e-Att

A — 225 PERA Publ ish  WDC tn -c c i t .

A — 205 PERA Publish A u t : e  il Se c t . -‘etC

A — 180 Planning Send - s e n t - l e t -  i-e ci; i c e t  c~~ . ~ e te . k n n e  - ‘ ; -

SUPSHIP haul SUPSHIP f e ;  Ic — e e l i ” eeW n t - c .

A — 165 SUPSI-IIP Furn ish t-q - -  Ic wit i n - - - t i m a n , -  ot tact

re _ n un n- e b h-e l i  
~ A l  t s , - - n  - c i  r s , s~~-e C i . e 1  ~i i, I U 5 4 )

*Curren ti y being r e -s cdee -e iU leci by t h t J e  ire - n- - - t i m  e wi t - 
~~ P n  • . • i - - ne - .
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Table A-i . (continued)

- Act ion  -Time - - MilestoneActivity

A - 170 TYCOM Provide screened supplementary repair re-
through quests. After A - 120 only mandatory
A - 120 emergent work requests wil l  be accepted .

A - 140 TYCOM Conduct Pro-Arrival Conference.

A — 145 SUPSI-JIP Request updated funds amount to cover total
cost est imate of overhaul package .

A - 135 SUPSHIP Issue Invitation for Bid (IFB) and Bid
S p e c i f i c a t i o n s .

A — 130 PERA/Ship Review Bid Specifications.

A — 125 Contractor Conduct Shipcheck .

A — 110 S U P SH I P  Open Bids , Conduct pre— award survey
ShipAlts .

A — 90 SUPS1-LIP Award contract and advise all concerned of
overhaul site .

A — 000 All Concerned Start Overhaul .

C - 020 All Concerned Conduct ROB Completion/Lessons Learned
Conference

C - 000 All Concerned Complete ROB .

C + 075 PERA Issue Availability Completion SARP .

A-5 
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APPENDIX B f

INSPECTION CYCLE

1. NOTIONAL SCHEDULES

The notional schedule is a tool used by COMNAVSURFLANT and COMNAVSUPFPAC
to plan the activity of the surface ships under their administrative control.
It depicts the time span between regular ship overhauls and fits the various
known requirements of the ship into the schedule. Figure B-l represents the
proposed Destroyer Engineered Operating Cycle (DDEOC) of 60 months between
overhauls using a Pacific Fleet scenario . The top large scale strip schedule
displays only major planned events such as overhauls , deployments , and
eight—week Selected Restricted Availabili t ies.  Providing a closer look at
scheduled events , the smaller scale schedules detail events down to the one
week level. Abbreviations used in Figure B-l are explained in the Glossary
(Appendix H).

The Notional Schedule serves as a planning guide ; it usually cannot  be
followed exactly. It does , however , indicate the demands on each ship ’s
time imposed by commitments of maintenance , training , and administration .
Type Commander ’s schedules fit individual ship events into the actual
schedule on the basis of many overriding factors , not the least of which
is the contingency of real world operations.

The concept behind the 60—month DDEOC is the expectation of increased
ship availability over the full life cycle of each ship by having less fre-
quent overhauls. Selected Restricted Availabilities are expected to correct
items needing attention during the extended gap between the industrial
refurbishments of routine overhauls .

2. GUN SYSTEM INSPECTIONS

Ordnance Systems receive special attention within the Navy . Gun Sys-
tems within the DDEOC Program are -ilso subjected to this special scrutiny
as are the rest of the ship ’s combat systems . Special teams visit through-
out the ship ’s life cycle. For the gun systems , these visits represent
attempts to accomplish various limited objectives . Of particular interest
in this appendix are three types of visits: MCR , CSRR/T, and POT&I.

• MCR. The Material Condition Review is a formal inspection designed
to measure the material condition of the gun weapon system . The

B-i
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rcI( -u rt grades den igle -I t i  d por t ions  of t lse- gun wo~ipun system and
cstimott-n their remaining service life. Any items requiring cor-
rective m a in t e - I lnut -  before  system r e f u rh i s h m e n t  are also pointed
out . An MCR takes f rom t I m - i -  to f ive  days when accomplished by
i - x p e - r i e - n c e c e i  NAVSEACI-;N (-~ rsonnel. Data obtained from MC R5 are used
to compile iriel up d a t e - a data base within the GWSRP Management
Information System (MIS)

CSRR/T. A ship will receive tither a Combat System Readiness
Review (CSRR) in the Atlantic or a Combat System Readiness Test
(CSRT) in the Pacific . The goals are similar for each of these
inspections , but the philosophy is different.

• CSRR. In SURFLANT, ships are scheduled for two-week reviews, during
which a team conducts extensive operational tests on the gun system
and reviews and updates the publications (PUBSAT) and supply support
(LOGSAT ) needed for a deployment. The goals of a CSRR are twofold:
(1) to train the ship ’s crew on these systems , and (2) to make the
ship ’s combat system fully ready in time for an upcoming deployment.

• CSRT. In SURFPAC , ships are scheduled first for a three-day test
of their combat system . If major discrepancies are found , it is
left to the ship to correct the item . If assistance is needed , it
must be requested officially. The goal of the CSRT and a possible
follow-up assist visit is, like that of the CSRR , to ready the
ship ’s combat system for an upcoming deployment.

POT&I. Pre-Overhaul Test and Inspections are conducted in about two
weeks by any of several groups. In the case of the DDEOC Program
ships, PERA (CD) arranges for  the inspection by either NAVSEACEN ,
shipyard experts , or commercial activities such as QED or Pacific
Ordnance . The POT&I is compiled from Repair Inspection Requirements
(RIRs) for each specific system . The RIR for Mk 68 GFCSs and Mk 42
Gun Mounts relies heavily on PMS-MRC checks and visual material in-
spection. POT&I results are submitted in OPNAV Form 4790/2K (2-Kilo)
format and constitute a major portion of a ship ’s overhaul work
package.

3. GUN WEAPON SYSTEM INSPECTION SCHEDULING

During each operating cycle , a ship is scheduled to receive three pre—
deployment CSRRs and three post-deployment CSRRs. In addition , an NCR is
planned for six months before ROH and every three years. The POT&I is con-
ducted about one year before each overhaul . Some of these inspections
nearly overla1 and their frequency poses a serious burden on the Ship ’s
Force . This problem involves scheduling liaison and inspection support
by shipboard personnel and equipment . A CSRR/T requires significant
assistance by the crew , mci auxiliary services and power are required.
Depending on the depth of an NCR , it may also require ships crew and power.
Accene to controlled spaces will at least require an initial escort aboard
ship.  The POT&I requires crew assistance and power as well. Performing
these inspections simultaneously can save time and personnel resources.
Figure 8—2 depict~; three approximate points in the employment schedule

8-3

—— -— -———

~ 

--- ---- —--
~~~~~~~

--

-- 

- — - - -

~~~~~~

- - -  -

~~~~~~~~

---— -

~~~~~~~~~~~

— - - - -— -

~~~

-—

~~~

-- — — -



II U

-
~ --5~ 

(N C)

L 

‘ 0 - - i  -‘ -~ 0
10 - a

~~- a U) C)

a c
a

—~~~~~~~ -
‘

i. e 30 40 50 60

M c e n t I c . i n to  Cycle

F l - , u r e - I e - 2 .  EOC MAINTENANCE SCENARIO

when a gun wC-l -orl system review could occur. Combining the goals of the
CSRP , T, NCR , and ~e , ce~~~ f , and allowing a single assistance team to conduct the
various Cs -v u -we simulterceously could save resources. In addition , the
resultinq r6 - j ( ~cr t : - ; would be eonsistent , not produced by various private or
nm ~i~ -y ar - .i aetivitt ee . A central point of gun weapon system expertise could
be mai:tairle- :1 much as currently exists at the N~VSEACENs.

Review A - This review should occur at about six months into the cycle ,
following the BOB and before the first deployment. This Gun Weapon
System Re-view , a CSRR/T , should (1) emphasize the evaluation of over-
haul work just finished , (2) bring the system to a fully ready—for-
deploymen t status , and (3) verif y supply and technical documentation
status . The identifiable work orders for SRA—l should be entered
into the CSMP for use in the notional schedule ’s Nate-rial Inspection
(MI) upon return from deployment . Scores for long ter;n GWSRP tracking
in MCR format must be provided as well.

Review B — Occurring at 20 months into the EOC , this review is similar
to review A , a CSRR/T, except it evaluates SRA work just finished
(vice BOH), and corrects logistic problems that may have developed
from two years use since Supply Operations Assistance Program and
refresher training (REFTRA ) assistance. Work Orders for SRA—2 can
be formulated in anticipation of the Material Inspection shown in the
37th month of the notional schedule.

Review C - This review is similar to reviews A and B , with particular
emphasis on material condition . This review must generate the work
package for the upcoming ROIl and feed the preliminary SARP . It there—
fore is most extensive and replaces the gun weapon system sections of
the POT&I. This inspection should contain the standard procedures to
be developed by the designated technical activities. In the interim ,
it should combine MCR and POTSI to avoid duj -l i e .:ate checks. Addition-
ally it should carefully identify system configuration planned as a
result of overhaul. Equipments to be permanently removed during over-
haul should not be inspected.

B- 4
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REPAIR IN SPECTI ON RE~~UIBE MENTS FOP
POT&I PLANS

1. INTR ODUCTION

The POT&I Program provides a means of identifying and documenting
deficiencies in ship ’s systems or e quipments. It is designed to take ad-
vantage of and enhance the results of existing programs such as the Planned
Maintenance System (PMS), Current Ship ’s Maintenance Project (CSMP), Ship
Equipment Configuration Accounting System (SECAS), Coordinated Shipboard
Allowance List (COSAL), Fleet Modernization Program (FM?) , the Gun We-al C -:-
System Replacement Program (GWSRP), and others that assist in defining r.
Ship Alteration and Repair Package (SARP) . The POT&I Report is the base
document used to prepare the Proposed SARP , which is the working document
of the WDC.

2. POT&I PLANS

POT&I Plans are developed on a ship—class basis, That is , a plan is
developed for the class on the basis of the first ship of the class to be
overhauled under this program . The class plan is then updated so that it
is valid for each subsequent ship before i ts overhaul .

POT&I Plans  are des igned to be standard and interchangeable between
activities with minimal adjustments for a partic ular hull. A plan is

constructed from individual pages containing t}ie nrcessary information to
conduct a specific t e nt  or inspection and the assignmen t of the accomplish-

ing activit’.’ -- Forces Afloat or shi E . -~ er d .  These i nd iv idua l  pages are
called Repair Inspection Requirements (RIR) pages or sheets (Figuie C—l).

A POT&I Plan is ch-tL-lU fel.-I1 to id en ti f y all tests and inspections ,
which , when executed ~m e i  ‘ lo c u n i e . e f l t - . . c I , provide inputs to a comprehensive
repair work packaqe toe r e - d d e’ incor}-orst ion into the SARP .

Table C—I giv en brief ex I-la I -ct ~ on of the fifteen elements of an

RIR.  The RIB s for  tC~ . Mk 4~ ~.le c e I  e~ -cm Mount and Mk 68 Mod 13 Gun Fi re
Control Sys t em are- shown in Figures (‘-2 and C-3. T h e se -  systems are found

in th’ FF— 1 cJ~~2 Class ships. 
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Ti(ele C— !. i!. ( ‘511 ’ I N S t I - S l I -  e N ki . ;c , V I 1 , - hM ( I C r r ,  ( R i P)  1N: T},1 e TiC enS

The POTSI PleflI d i v m i e - . c t i c -  shi 1 i l n O  c~~~~ . t e - C i - e ( ;  fe et -sI te-h l < e ( - t J  p I n —

O 
spection Requ l r i-nc it cc (P11- I e r -  - T e ) - e i i e c . l  c e e t  1 C .S le I e ! 1 h 1  T e c (  t C .  the systeelTe /

• equ ipment identifie d ~~e c T e  I I  t i e  l c e l e - x .  A d d i t i C t , - e l  R IP  i ; h c c e e t s  may be
added where SeVe. -t ol s i m i l i c  n., ste-ss - . auo ; rrc - ce t o a t - -  or the -  shob (e.g.,
Boiler IA , Bo i l e r  IB , c e t C e ( e - ( ttti -esil -- Fire t ’c e i e t r e e l  - - n t -  icc 2 , Guided
Missile Fire Contro l Syce t en fi , et c .)

The SIR s h a l l  .leecUne - C et nil test. - 1 I ( c . l  -ct  r e e l , , m d i T , t e - C ( d r . ee and mat c~r ial
historical ic ta which is ne-c icosaT c te- I T e . e V ~~ eb . - 1 buc i s for makinq
reconunendat ions con e - t i - i c .  1

a. Whe t her the - ‘ ‘ S ’ on , c - C d  C- nt: em c oru( c e n e  -r e t e ( I 1 e e U  i c C  b - cev e .er h a u l e d ,
and

b. The c i u s s i f i c a t i e e r e  (in to- - c e r L e c e : e -  w i t  I. ee: ShleI rlht , i 7 i e c .l )  of
repai r / o v e r h a ul s  r- u c C - -  t c c  I i - r m i t  - i t c f  s e-t o r y  e-rfCnflaflce
tim rou .th ec ut t( ee r e ( e - r  e t i T e t eye-i h - I  l - .w e n q  the s- - ) e c - c i c i l e d  : -r h a u l .

Blocks 1— 14 (less 71 C o f l tu c t h e e l  S- -r k Ce n t e  ) I t o  L I  - uri t ( l1. e t . e~
during preparation of t h e- POT&I ( 1 c r .

The f o l l o w i ng is a block - i -  c c i t t  ion of t h e -  R IP .  S~ rfl~ 1 -:- P IN e  ire

inc lud eJ  f i r  t h e e  Gun T’teu~~t lTe c( Gun F i r e  Con t ro l  as POT&I PLue sample-s .

BLOCK NO.  T I T L E  B R I l - CF

1. SHIP  & HUL l  NI . TjejCC of s }ecb & h u l l  r , e ~~ Jje ~~ ,

2. St,~lAB P5 e F ive  .hi g it numb- from ShIJ Work
lent i . e e  C i  z at i o n  B o u n d a ri e s  t i e -
Sum - fu- ce Sb C T  :c Iee e—LI -- c c ) e _ e - o e 1,

3. lt c -t I i e - IENt  Nc LN NI t -ti . The r, —ncr c name f - ecu ; me-n t or
s yst e  -n - For e lec t ron  i -s wea ( oils

t h u  C- l e t S c ’S~ ’StEiXO S use AN or
tIt ’ tt° c Ic -c . ) e c!o l t l Of l .

4. ILLNT i c 1 I I l - t ~t 1-:N7 I c .b - n t if i c a t l c - c i  or - -  u i - c - m o n t

S E R I A L  N U t - t R E k  se- c i al  Ic -Crit ee t c~~ f c - C u l l  nont or
s y n t e - r  in . i c - - o r e l n n c e -  w i t h  OPNAV

47 c5 0 • 4 , Volume II .

5. E T C  U c r o t  f o u r  ( 4 )  l j c c ( t s  of the
Equi cmr e -n ~ T i -  :‘ ificat 1--:: Code
c -f the c O d  m- I e ~ 0! (leStef l i  fm -on
th~ 71 - . U, t i -  Ir e cx
( .

~
.e.  - - - : 7 - I-

6. LeOc Ie7I N l . e l c c i t I C . C  cf c e~~c: e i ~ :.t~ mt . 3 r t —
t r e e - l e t , c t  - , if Ks- WI. -

7. 71FL~~~Il F C C - e l  A l l.  cr 0  - - 1  ‘ c ; t r n e n ’  be 150

l I e  . 1 i - c -  - - t e e  ~~. 1 ’ - e i i ”  1 lank f c .

U I  I, il - I -  -

( e:e-en t i n U e d )

C- 3
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‘ — ] .  ( c o n t i n u e d )

BLOCK NO. TITLE BRIEF

8. SYSTEM The- noun name of the SWAB System to
which the component belongs.

9. ACTIVITY e \ q c c f l e v  conducting the test or
ins pec t ion .  -

c

10. CODE . 110 . MEN oude responsible for test or in-
spect ion and n umber of men r equ i red .

11. CODE/NO . MEN Assist codes and n umber of men
r e q u i r e d .

12. PIERSIDE/AT SEA Indica te where test or inspection
will be dccomj:-lished.

13. S.F. ASSISTANCE Assistance required of Ship ’s Force
AND PREPARATION during the POT&I , e . g . , li gh t  o f f
REQUIRE D pump for two hours prior , provide

machinery history , open manholes ,
e tc .

S.F. CONTACT/ Filled in by Ship ’s Force during
W.C. POT&I.

MIP NO. Air -lie -able MIP , if any .

14. INSPECTION/TEST A brief description of the test/
DESCRIPTION inspection requirements. Preferably,
RE i - - U I R E D the scope of the inspection and
(RE 1- -EREI: CES) associated c r i t e r i a  is to be com—

~~1e -t e o i y  i d e n t i f i e d  on the RI R .  I f
t h i s  canno t  be .- sp e -c i f i e- l  on the RIR ,
an a th ac he d  supp le . r r e - n t a l  checklis t
is to be used , with the final pref-
erence being the r e q u i t e - n i l nt  of a
s i e - c i f i c  t c i c e t / i r e sp e c t i o n  procedure.
When a ch ec kl i sL  or procedure is
usc-cl , the RIB  should s t a te  “ Ace -on—

~-lish in -:mcccerdisnce with attached
checki  i s t/p lan / r e ;f e ren ce  proceduie/
t e c h n i c a l  m an u a l ” . ENSURE CRITERIA
COVERS -OFP TI FIC A T ION CONSIDERATIONS
IF AP P L I C A B L E .

TEST PROCEDURE Insert c q c F e r o I - r  i-ate ldentifier in
10- . /T EC H. MAN . blocks i-rovided for the equipment/
NO.  17l~\N NO . n’7 e- t l - m  Technical Minual , and POT&I

Test P r e e . - - e lu r e  Number  and the P l a n
Number if ui-i- lie -able.

15. P ) t t ’ O I - U N  r3~ cdc -e for 501 )  Lencental inf ot-mation .

C- 4



I

Pt* T I  NO. RE S I N

9 1 P 59’10 9 MILL MO , 9 .  SIAN PU

I(PAIR ius p~cuou IE~~J~ REWØT3
lID FU 3Y 9~1O/I ( ICY. ~~-fl1 1 1 1 1

2. L~~ H~~~~6NT  NoUN l ENt J E , j O ( N If S O U I P d I N 1  u NSEt  I. (IC

MX 4 2 / 9  GUN MOUNT (5 / 5 4 )  1 CR1 9
LOCAt ION 7. E L/CI0

I .  AC T t v ~~1’t l b .  CobIfNO .  ~ ca I I  Col t / N o .  ME N 
~~~ D O C A I S D (

MX 68 GFCS *7-5(9
II. 5 , 0 . ANSISIMI CI INS P U O P A N S T I O N  1 9 0 I 9 1 0 e  “~N4ITACT

1. Provide refe’~enceJ M P ’ s ,m t h ~tsted toolS and equipment. I
2 . Provide copies of 4 9 e 1  2K t h a t  id~ nt  i fs  all knos,-n discre pancies . j

~
- C

3 . Provide ORSALT St i t u s .  
N

4 . Make ne i-es ee ,i z- . preparation to open ansi inspect equipm ent . [ G-~ l/9
5. Assist in  test and inspect ion

ii . I N 5 P ( C t IO N f t I St  ~~~~~~~~~~~~~ . c o . u a u r o .  T ( ! 5  •t O C tO u R (  N O. j PL A N  N O ,  M A N U A L N O .

I I 0P 3851

1. Perform v o s u a l  inspect ion of corrosion /rust , missing hardware , physical damag~ ,
dirt and foreign matter , electrical damage , moisture and water entry , on the
following components:
a. MX 28t~/( - MX 286/0 EP1/EP2 Panels (carrier room).
b . MX 80/2, MX 78/2 EP3/EP4 Panels (gun house).
c. Electrical connection boxes .
d. MX 19/2 Train and elevation power drives .
e. MX 61/10 Shield assembly.
f. Carriage/stand roller path.
g. Em0 t y -  cas e e j ec to r / emp ty  case tray .
h. ME 13/1 Gas ejector.
i ,  MX 11 . 2 Breech mechanism .
j. MX 2/2
k. L e f t / r i g i - s  t ransfer  t rays .
1. MX 29/1 . MX 29/0 Lef t / r i ght  f use se t ters .

ci - . Left  ‘ r g ht c radles .
r’.. MX 2 /5 , MX 2/4 Lef t / r i g ht upper hoists .
0. Ammunition carrier.
p . MX 5/ 1 , MX 5/0 “C/P ’ lower hoists.
q. “A”/”B” loader drunis.
r Upper and lower accumulator svtrtecn .
s. Telescupe/sig tits .
t ,  Recoi l / cou nte r  r eco i l - s l ide  area.
u .  Air suppl y ubricator .

2 Check carrier lower la tch  r i n g .
3. Measure gun bore erosion lAW procedures of MRC R- 3 .
4 . Test operate gun loading system , cycle dumm y rounds and operate power 3ri~ Ss.
S. Check fluid levels  and nitrogen/air pressure listed in Table 1.
6 . Witness operatieir,al tests listed in Table 2 .

l i - c h i T -  (. 2. . . eSMI LE 1-1k  ‘- ‘~ 
4 - e c : L N ’ c  NT

C-S
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PLATE 25)00

I(PAI* INSP(CTIOI I~ qUIRElIEETS [1. ~ 4 I P I #&LL im. 2. ~~ Al PRIG

~oo puss ~~1Q/I ~~ T. ~~ ET 71111 
—

5. t~~j IPS~~ 4 T NO.PI P4~~~ J 4. I~~NT/(~~I t~~~)dT 5(-R~M . NO. S. (IC

MX 42 / 9  GUN ~~ UN T (5 154 1 I
6 -  LOCATI Q4 7. IFLJC(O

TAB LE 1

DESCRI PT ION

Check upper ac .,umulator fluid level ,
upper accumulator nitrogen prssure ,
train and elevation header tank
fluid level , and train and elevation
accumulator  n i t rogen  pressure.

Check fluid level in cradle-to-slide
buffer , and ~n empty case tray buffer.

Check loader power drive accumulator
fl u id  level , loader power drive
accumulator nitrogen pressure , lower
hoist power drive accumulator fluid
level , and lower hoist accumulator
nitrogen pressure .

Check fluid level of recoil Cylinders ,
counterrecoil system air pressure ,
and counterrecoil s~0stem differential
cy linder fluid level.

Check fluid levels of train and
elevation components.

check f l u i d  l eve l s  of upper  h o i st
gearbox.

Check oil level in fuze setter , and
in ~*4C elevation response gear
housing.

Check fluid level of elevat ion and
depression buffers , and carrier
control response gear.

‘Check air pressure in anti-icing
system .

TABLE 2

________ 
EIC M I P  MRC TEQ1N I CAL MANUAL

MX 42/9 Gun GBI9 G-31/9 W-1 4 ,Q -l ,Q..2 , OP 3851
Moun t (5’754) Q.5, R-l , Q-3

F i qti r e - C — 2 .  ( c o n ti n ue d )
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I
P1.151 II. 91611

II - I N I P  • MII&.L U O .  8. NIbS MbA

) 1I.P*II IIsP~çTIoI IF ~~J I ~~[1~EJ T3 I 48111Ut ~~~ P ~~~~~~~~~~~~~ 1—77! 1 — -
$. f E N c~~ N ( N ’  NOU N ~ IN( ~~~~~~ IDcAT ,r Q NJI.N(mT st u Nt Us. S. C~ C

MN 68 .’13 GFCS — _.L ...... G l O O  
—

5. LOCAt I ON J I. ~~L/C Ib

ITIYIS 

~~~~~~ ~‘ iIE1~ 
tsb~~,s~~~

”ir. TI tebIlNo . SIN

II. S.F . ESR I $ T A N C I  ~~~5 p l I P f l R . T I O N  N I M J I N C N .  
~~

$. F . CONTACT

1. Provide referenced MRC ’s with listed tools ~ equi pment . I~
2. Provide copies of 4793 2K that idefltify all known discrepancies. ‘ C’

3. Make necessary preparation to open and inspect equipment .
4 . Provide ORDALT Status. - /Pl

S. Man required statior.s ’cor .soles.
6. Assist in test and inspection .

Id .  I.I (C T , Q N ’ T t S ~ ( IC. , T , O . , U t Q c , I O ( D ,  1 0157 . .OC(O eJ.( NO.  I .LMI 50.  1 T L C O N e C E . A N N O A L  S O .

See Table 1

1. Perform visual inspection of equi pments listed in Table I and note the
follo~.ing condit ions :
a. Seals and gaskets for deterioratio n and proper sea l .
b . Hydraulic , pneumatic , hydrostatic , operated c~nponents and piping

for leaks.
c. E l e c t r i c a l  cab l es and w i r i n g  for de te r io ra t io n  of i n s u l a t i o n , loose

or broken terminals and connectors .
d. All units for corrosion , electrolysis , broken , damaged , worn or missing

parts.
e. Verify that bonding and grounding of cabling and equipment hav e been

ai- :orn~ lished lAP, MIL.STD 13l0 ( ) .
f. That operating instruct ion s and warning signs are properl y posted .
g .  That me te r s , gauges  and t e s t  e q u i p m e n t  hav e cu r r en t  c a 1i b r a t i e ~ s t i c k e r s .
h. u .ssing or broken hardware , la.’i-ps and indicators .
i .  S5 gns of o i e r h e a t e d , bu rned  er d alT.aged comp onen t s .
j. I n t e r i o r  of u n : t s  for dirt , corrosion , moisture and wear. -

k .  A~ l m:- -~eab 1e  c oec p onen t s  for  e x c e s s i v e  w e a r , w i s s l i gr~~ent anc1 lack of
l u t r i  ca t  ion ,

2. Metal sound a~~ i n 5~~e2t fce ci- rcdat ions associated with equipment listed in
Tab le  I fo r  c r a c k s , d e t e r i o r a t i o n  and  d i s t o r t i o n . Check hold -dow-n bolts
for looseness  and e l o n g a t i o n .

3. O p e r a t e  equipnen~ as indicat ed and note any of the following :
a.  Unusual So-jn- ~s

(1) Scraping
(2j Thumping
(3) Excessive Bearing Noise
(4) Gear Chatter

b. S l u g g i s h  Ser o- o Response
c. Serv o O s c i l l a t i o n s

4. Perfo rm opera t iona l  t es t s  l i s t e d  in Table  1.  Use MRC ’s as requi red for
Testing and Inspection. Delete lubrication and cleaning portion .

F i q u i - -- c— 3 .  SAMPLE R I R IM P 68/13 OPUS)
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P0 411 25300

REPAIR IN SP IC TI O M R EQUI RE M E NTS [~~~~~~~~~ e~~-~.o.i No . 
— 

~~j . ~~~~~ AB Pe G

sue pu ss 9310/S COST. SHEET 
- - ~~~ 11

3 t C Jj I P8.1!~1 N OLPR NN4 4. IOthT/LmJlPwo~T SE R I A L  NO. 5. t I C

MN 6 S l  3 GFCS C lOD
6 lOC . t I C S ,  7 .  A P t / d O

BLOC K 14 C O N T I N U E U

TABLE I

E QU1P ~~~~NT E I C  M I P  MRC TE C H NICAL
- 
MANIJAL

E N  6SJ3 GUN DIRECTOR G1IN G-36/Pl M-2 ,Q-2 , OP ~48U
S-4 ,S-S ,
Q-4

A~,/SPG-53A RADAR GI2E  G-l39/4 W - l ,W - 2 ,M - l , OP 2”82

M - 2 ,M- 4 ,M - 5

F M- 6R , M- 8 , M-9
M - l l , M-1 2R ,
Q-l

ME 57 TARGET S I G N A L  G-139/4  S-1 , W - 4 , M- lO OP 2782
GENERATOR (0 /A 69’i
INSTALLED)

MN l .’l RSPE 0142 G-9l /2S I~-l , M . 1, M- 2 , OP 2782
M-3 ,M -4 ,M-S ,
M-6 ,M- 7 ,M-8

MN 4 7 / 11 COMPUTER G I 7 A 0-126/ 3 D-l , D -2 , N- l , OP 3729
M-2 , S-l , A-l

194 COMPUTER GFN 0-139/ 4 W -3 , W-5 ,M -3 , OP 2782
(0 /A t.394 lN STALL EI t ~ M- 7

MX / l  ERROR RECORDE R G1R~A G.36/Pl SEE NOTE ( I )  op 2571

MX 16 /2 STABLE ELEMENT G19 ’~ G-36/P l  ~- l R ,M- 4 R OP 4082
MX 151/2 CONTROL PANE L

MX 7/ 0 SLIP  R l \ ~ ASSY G-3 6 /P 1 S-i OP 2414

MN 100 TELESCOPE G-36 /P l  P .l-l ,M-~ R OP 1959
MN 41 ~ 75 RAN G E F I N D E R  OP 20 80

MN 2/ 3  DYNA M IC TESTER G 1R3 G-36/P l  A- I  OP 3297

MX 346/2 C~~1PUTER TEST GI RB 5ORDO SO/I Q-l ,Q .2 ,Q-3 , OP 3218
SET Q-4,Q-5

MX 14 / 13  GFC SWB D GIVE SOR000J/ l S-I R OP 3545

NOTE : ( I )  Refer to OP 2571 for Testing and Inspection

Fi gure C - 3 .  (continued)
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APPENDIX D

COMBAT SYSTEM READINESS REVI EW (CSRR)

I
The CSRR is conducted in accordance with COMNAVSURELANT Instruction9093.1. A sample of the Gun Systems Section of the CSRR conducted on theIJsS SIMS (FF— 1059) is included.

D- 1

_ _ _  - -.---
~~~~
.-

~~~~~~~~~~~~

--

~~~~~~~~~~ 

-



- 

.T ~~~~

-.

~~~

--

‘ I
I

Section Nu~iber 2

Section Title GUN SYSTEMS

Te st Equipment Type SCAT Code

Depth Micrometer
NSN 9Q 52 10—00--826-.5368

Multimeter ANAI SM 311 4 2 45

Depth IVlircometer 0 — 12”

Feeler gauge O.O 1O~

Bore plug gauge SK 85108.-go

Oscilloscope AN/U S~ -.281 4308

Radar Test Set T~ —147 4523

Oscilloscope 4312

Test. Cartridge

Pro ject i l e  Seating D i s t an ce  Ilk 9
Gage (DL3182933)

D-3
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2.0 5”/54 GUN tIIO UNT/M K 68 GUN FIRE CONTROL SYSTE.
( Numbers in parenthes is  a r e-t e s t  t imes )

2.1 5”/54 SINGLE MOUNT MK 42 MOD 9
MIP Control No. G—31/9--18

~~~~ Number: Descrjp t ion :

a. W—13 (0 .7)  Check train , elevation and main header
tank f luid levels. Check lower e~c—
cumulator f l Jj d  ] evel ,  Check c3a ~ 1 e—
to—sl ide  Lut :r er  f l u i d  ievel.  Check
di f fe renl . i ai p iGt on. Check reco il
cyl inder  f l u  ~d level .  Check em~-t-~
case buf fe r  f lu id  le-v e :I . Check li ;br i---
cator f l u id  :) evi~1, Check accumu~
lator p res su 7es .  Che ck air pre s~ -;r e
in counte :~’r e oi] . c-~’1inders.

b. M— 2 ( 0 . 6 )  Check oi1 le\a.-1 in t ra in and e ) e - ~
vation r eUp o/ ~no gears .

c. M— 3 ( 0 .5 )  Check oil 1e~.el of f ir ing  cutou t
assembly.  C~P e ck ol]. level of tr -a i .~
response ~ cL ) - a ioer U 1 .t c s .

d. M— 12 ( 0 .3 )  Check air pressure in an t i — i c i n g
system.

e. W— 15 ( 0 . 3 )  Test l oc o l . :~~~~-.) erner -ge :~cy  f~i
circuit ~~.

f .  Q— 2 ( 2 . 6 )  Check gun I C d i n~,~ M y EU) :om 1iOC’h7irLi -

adjustmeri . Ls .

g. 0.—i ( 0 . 2 )  Tc~ t e] co-atror i  and depressi .oii  bu~ f er r .

h.  Q — 3 ( 0 . 5 )  Check o ( o - y a Lj o n  of hu ’ - t . i n g ,  li / r h t . .i ~g
and ven~-i lat : i on oy stem .

i. - R—l ( 1 .7)  Perform pr .e f i r j n -  checks .

j .  R— 2 (1.0) Perform po~ t ..;)~~r i e~ C h e C k i ,

k .  W—7 ( 0 . 5 )  Opera t c- i~un .1 oee f l , L~ ~rt7i ~n STEP
EXERCI Si .  and ~ lJ - :UL YM : .7ODE .

D- 4
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I
i. Q—5 ( 0 . 2 )  Check anti—icing system.

m. A— 4 ( 1.0) Remove hy dr au l ) c  f lu i d  samp les for
t e s t ing .

n. R—3 (0.5) Measure projectile seating distance.

2. 2 GUN FIRE CONTROL SYSTEM MK 68 MOBS 0 THR OUGH 14
~1IIP Control No. G—36/Pl --18

~~~~~ Number:  Descrip t i o n :

a. W—1R (1 .0)  Test operat ion of st-chic element
and stable e lcnent  T—~~~el

b. M—l ( 0 . 2 )  Inspect (1:i r ecto r  op t ics .

c. M—2 ( 2. 6) Test regulat ion of amp !. - f i e r y e] .  tage ~:,
align tra in/e1e.vat.~ on pr o— amp L i f i er s
and amp i : if i ers , test  and ali gn cross
1eve~ aLT p L J .f i e r s , t e st  equalizer  und
handwhe ei ampl i fier , tes t  t rain  and
elevation,  veloc i t y servo loops , test
and align cross leve] .  ‘ve~ o c it y loop ,
test  and ad~ju s t  e~ ovation an( cross
level brake supp ]~’ vo] . tage.

ci. M— 59 ( 1.0) Perform bo]. :i um pur :L Lj check.

e. M—4R ( ~ .0 Perfora )~i /Cha n? ca~I and ci ec~~s
level L e st s , eanj . i : f ie r tes t s dr i ft
te st , m i f t )-t] . Lnn t es t , speed p e i e r it j
and buc’heu tc~; L et nd at  it- u (If (or.- -

rection. p-clarity t e s t .

f .  Q—1 ( 1 . 4 )  Insp eck -  d~ ‘r e c t o r  power d - r i v r -~1: .

g. Q— 2 ( 0 .9)  Check oile man contro. ] ~, o c i t a L i o~. ye] —~
tage , t e s t  t r a nsf e r  aid t achometer ,
and vel o c i t y outpu t of t r a in  and

- e levat ion  power drj ’-.’es

h . 0— 4 ( 0 .9 )  Tes; ~ ~~pfl 1~~I t ( t  i - T U l L e ) ; : 1 / I L l  r1e~ ;r’ os L e r . n

r ; - 5
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i. 5—4 (1.0) ~est director e~ unicai and elec-
t r ical  s tops.

j .  Q— 5 ( 0 .3 )  Inspect  ink and r ap e r  supplies.

k.  5—5 ( 0 .3 )  Perform TB search programmer pre—
operational t e st , and TC searc}~
programmer onerat ional  t es t .

1. A—i (0.2) Test dynamic tester.

2.3 RADAR SE? AN/ SP0—53A , 53D
MIP Control No. G—1 39/4— 47

MR N u mb e r :  D e s cr iD t i o n:

a. M— 1 (2.3) Inspect rada ! u n i t  and A m p l i fi e r
Mk 76 filter 1:, .

b. M—12R (1.0) Inspect anteari~~ fccdhorn .

c. W—1 (1.2) Test magnetron cur r en t , L . O .  repe] ] ei
and tuner , f-~f(~, signal crystal  c ur -r o n  1 ,
electronic : con L I - U i  ampli f i e r , A and
B v ideo  asicU f or ; : ( a d j u s t  if  r e ou r ro .
range tra cl-T ,i ng c; i i - c i: i L u , r ange— an -i e
of de tec tor , and range tracking c i r —
cults.

d,  W—2 ( 0 . 3 )  Test powin t ; T ; : l i e o  in U n it  4 .

e. 1/1—2 (3.5) Test and ad~ u n ~ rec e iver !i~C c i r cu i ts - .

f. M—3 (0.5) Test 1OKY].) c a i il r ut i on , ma x imum AGC
and. zero ‘n inge  t(i j u st a e r ’:l - s .

g. ~1— 4 ( 0 . 8 )  Cal ibrate  rn-a~~~c L :r-on tuning dial  a- t e r
and test  a- - n u - i ~ t u n i n g  of r ece ven ,
beacon AFO opera t ion , rece iver  an~~~--
jam f ea tu res .

h. M— 5 (1.1) Check t i m i n g  v ;avr ;f ~u m ~~, 1 in e ar i t y  of
phan ’tas  t r - ;n  ~~

IO ~~~ , and L e st  nw e e p s .

0— IT

— à
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- -  - -

1
i. M—6 R ( 2 . 0 )  Test magnetron f i lament  voltages ,

high volt age  p r o t e c t i v e  c i r cu i t s,
magnetron tun ing  d ia l , : n J  me asu re
HF power o u t p u t and v e r i fy hi gh
voltage power supp ly (HVP S ) and VSVVI? .

j .  W—4 (1 .5)  Check power supply internal  voltage
and perfo rm operat iona l  check of TS’I .

k.  W— 5 ( 0 .3 )  Perform genera l oper at iona l  check.

1. W—6 ( 0 .3 )  Check antenna scanxi e -r oil . ‘ I e vel .

m. 111—8 ( 0 .5 )  Measure r e c e ir e r  sensi ti .v i ty .

n. 1/1—9 ( 0 . 2 )  Test low vol tage  p ower supp l ie s.

o. M— 1l ( 0 . 5 )  Test r a da r  i n t e rlo ck  ci reu i  to , ~~~~~~~
SHORT swi tch.

p. 1/1—10 ( 2 . 0 )  Align c r i t i ca l  input  ‘t r a cksug  ei ,r e u i  t o ,

q. Q—1 (0.7) Me tsure time delay of r ad ia te  r e ]ey
and test range sl ew contro1~ desig--
nated range , and main and prec is ion
swef-p c i r cu i t s .

r. W— 3 ( 0 . 2 )  Check range c i r c u i t s , ve]c-oi’ty cir-
cuits , und pe rr o rm au t o  ibreshol (I
vo l tage  c h e c k s .

s. M—7 (0.5) Test low vo lt age  1awer  su 1-~-

-
~~~co , ~~ 1 ( I

d ead ban d ad~ ust-: :ieot , t or -cue  amp
calibrati  on , and Gill S oyn dai ro ref--
erence vol t-a go .

2. 4 C O~/1PIJTER ~1K 47 MOD 10 f lID I I
IT IP Cont ro l  No.  G— 126/3— 18

MR Numbe r :  Deser ~p LLon- :

a. 5— 1 ( 8 . 0 )  Inspect -  c o m p i L e r  ~nrl j’)) t -~ i c r  c ar d s ,
test  summing ne ( v s ’ k s  f cr  proper
gr o u n d i n g ,  and -i n s p r T o l ,  v.~

- ,r Oupu ]

0-7
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b. W—1 (0.8) Verify calibration of power supplies ,
test computer time motor, and perform
computer s ens i t i v i ty t e s t .

c. W— 2 ( 0 . 4 )  Test range l imi t  i nd i ca to r  c i rcu i t .

ci. D— 1 ( 0 . 2 )  Perform computer  dynamic tests .

e. D— 2/D—2a (1.0) Perform static A—tests.

f. 1/1—2 (0.3) Test local, contro l  sio~~a1 cu -cult . .

2.5 RADAR SIGNAL PROCESSING EQU IPMEN T 1/1K 1 MOD 1
NIP Control No. G—9 1/2 5—l8

MR Number: Descr ip t ion:

a. Q—1 (0.5) Test drawer interlocks , and pe rf o r m
visual inspect ion  of cabinet .

b. W—l ( 0 . 5 )  Test all acqu i s i tion  modes and opera-
t ion of blanki.ng, and RSPE d e s i g n a t i o n
mode.

c. N— i (1 .0 )  Test logic functions.

ci. 1/1—2 ( 0 .8 )  Check j amming de tec tor  un i t  12A4
waveforms and test  ESPE A— v i d e o , io~
video , and dead t ime , RSPE B—video
and verif y p roper  video processing
and FAST JAM de t ec to r .

e. M— 3 ( 0 .8 )  Check Third  D e t e c t o r  Uni t- l L I ~5 Wave-
forms , and test  c l u t t e r  d e t e c t o r ,
target d e t e c t - o r , range acqu isit ion ,

• t racking and blanking.

— f .  M— 4 ( 0 . 2 )  Check a c q ui s i t i o n  and t r ack  uni t  IPA6
waveforms .

g. M— 5 ( 0 . 6 )  Check a c q u i s i t i on  con t rol l e r  acqui-
s i t ion  bl a nk i ng v~-av ef or r r i s , and h i t
counter  c i r c u i t .

fl-s
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h. 1/1—6 (0.4) Check viduc processor unil 12A8 wave-
form s, M INIMU M RAP GE GATE .

I. M—7 (0.2) Check RSPE power supply unit 12A9
voltages.

j. M—8 (0.7) Measure radar miniss~m discernable
signal, che ck act ive acquis i tion  and
tracking sensi tivity, passive acqui --
sition and trackiri n sc-nsitisi-Ly, and
range me t-er calibration .

2. 6 GUN WEAPON SYSTEMS TEST
NIP Control  No. G—T00 1/2—A7

MR Number: Descri ption:

a. D—1R (0.8) Test operation of  DSIk k

b. W—4 ( 0 . 4 )  Pe r fo rm dy nani :L c t es t  us ing  director ,
computer : ‘; nd gun mount.

c. V ,-5 (0.2) Test director in console , director
o f f i c e r ’ s and t racker ’ s OMC , and
handwhoel modes  of operat ion.

d.  M—l ( 1.0) Perform t -ra r i om iss :ion  checks of s t a b l e
e l e m e n t .

e. M— 2 ( 1.0)  Per form s-table elenent .  and range--
f inde r  i, r-: i i sr :g, ssio -~, l o o t s .

f . D —2 ( 0. 7) Test o n  shi p 5i -T ~C cd o~-n s k ip ’ o
course ‘t;ran ; ;m i , s o l a r  ‘to Cc -mp u -ter Mk
47.

g. Q’ - tJ ~ (1.0) Test direct-or s t a b i li s aL i on .

h.  - Q—2 (0.4) Check alignment of director on it -~
be n c h m a r k .

± . S—i P (0. 2) Test cro s o -— i eve ’!, a]. gI I r ;Ien t of
t r ackr ; •;  to)



j .  S—3R ( 0 . 5)  Tes t in’ tr a—alignment of d i r ec to r
op t ics  in t rain and, e l e v a t io n .

k. S—4R ( 0 . 5 )  Test a1i~~~~ent of tracker ’ s t e lescop e
and antenna in train and elevat ion .

1. S—5R (1.5) Tc~ t elevation a l ignment  be tween
director and gun m o u n t .

m. H—7 (0.5) Tram gun in elevation and t rain.

n. S—6R (1 .5)  Test t ra in  a l ignment  b e L v ~ en t i r e c t o r
and gun mount ..

o. R—6 (1.0) Perform boresight a l ignmen t  tes t ,

p. V/— 6 ( 0 .3 )  Test gas e j ec to r  sy s t em .

q. W—2 (0.5) Perform target d e s i g na t i on  sy st e m
readiness tes t .

r. W— 1R/W—lRa Perform system test in primary
(0.8) mode .

0-10
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A P P E N D I X  E

MATERIAL CONDITION REVIEW PROCEDURE S FORMAT

The Material Condition Review (MCR) is conducted on designated gun
weapon systems. Inspection booklets have been provided for each system.
This appendix contains examples of the component index , procedure check
sheet, summary sheet 1, and summary sheet 2. Examples of the component
index and upon their check sheets are provided for the Gun Fire Control
System Mk 68.
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Pk

i’Wc; OURE

1 ~~rOctor .

2 A 1 ~~~:~~:, T e ~
3 Control Pau~ l, :1k 14~
4 .\.~pliiyn~ . ~‘r~.in le;ati-’n

Stable Element , ~~ 16

6 Stable E lement C~ ntro 1 r~a~~~l

7 Comnuter , 1k 4 7

8 Computer , ::~ 116

Dynamic ‘~a~~er

10 F rror Recor ’ler

13. Du~ .’ny Dire~ t~ r

12 R3?: Cab iri~~t

13 ~SPC Contro l Pane~.

14 Radar Console

15 Low Voltage rower S~ po~ v

16 High Voltage Power Su~~1y

17 Control Nnplifior

18 Transmjtter,’~ecejver

19 Relay Tr ansm i t ter

20 ~kmt e  Trans~~it~ or ,

21 Reglating Tr a n sf n r ~ er

22 Test Set ~k 34(

23 Ccnmuter :~}; 152

24 Lir.e ‘-‘ E r ir ”  :~on~.~~~r ~~~~~

25 S~otic :est ‘~ n~~1

:J rin~ /Ra~ ce T r~~i.~ .~~-’r

27 Sy~ hr’ Sig . ~~ p .  (~~:.‘: -7 c~ ( .~~~

Figure E - 1 .  SAMPLE COMPONENT INDEX

E- 2
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~~~~~~

I I
1~BIS PAGE IS BESI QUALITY PRACDICABLE
FROM COPY FUB~N 1SH~ ) TO D~Q ~~~~~~~~~

~;~~‘c~ ~~ ~~~~~~~~~~~~~~~ ~~~~. ~

= ~ ~~ — — . — —, =

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
~~~~~~

~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~
I 

__________ ____________ 
- . ? , . . ,,~~~~

. . 
-

. 1  I :  ‘ .

— — —  . 
I 

— —  ______

— - — — r —  — r —  — — — — _______

- - -P-~~--— ---;-- -~~- -  —~~~ 
-

I 
. - ?~~ — . .

_ _  _ _  

I

I- _____________ 

- - 
~~J y . ,  :— —..

_ _ _  _ _ _ _ _  _ _ _ _ _ _ _ _ _  ‘: ‘  
~~:. ~~~~

- ~~-

F igure E-2 .  SAMPLE PROCEDURES CHECK SHEET

E- 3
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PROCEDURE 1 (con t inued)

25. 5i~~ ring e1ectric~1 contact :larginal 
_____ 

Unsat.

27. Operation (Composite Director) Marginal Unsat. 
— -  - -

RL IARK S

Figure E-2. (continued)

I
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mis p~~ IS BEST QUM~IT~ ~~~~~~
1ROM C~~Y FuR~&IS1~~

) TO DI~Q ... ~~~
.—

GFCS ~X ó3 ~OD __________

SU~1M~R1 SHEET I

~
H
~
P._______________________ HULL ________________ DAT E INSPECTED ____________

FCS.. P3SlTlO~!LOCAT~GN ~1O. ______________________ FCS SE~A1 ____________________

PROCEDURE NO. & IDE~T 1F 1CATIO N MAIERIAL _coNDIrIoN 1~vEL 
_______ 

CO 1IPONENF

1. Director ~‘E~ 63 
_______ ________ _______ _______ _________ ______

2.
__

Am plif ier_~ik _16 
_______ ________ _______ _______ _________ ______

3. Control_Panel_~4k_146 
______ _______ _______ _______ _________

4. Amplidyne, IE&C 
______ _______ ______ ______ ________ 

N A
5. Stable_Element _~lk _ 16 

_______ ________ _______ _______ _________ ______

6. Stable Element Control Panel 
— _______ _______ _______ _________ 

N/A
7. Computer Mk 47 

______ _______ _______ _______

3. Com puter ?~k 116 J ______ _______ ______ ______ ________ _____

9. Dynamic Tester 
_______ ________ _______ _______ _________ 

N/A
10. Error Recorder 

______ _______ _______ _______ _________ 

N/ A
Ii . Dumm y Director 

______ _______ _______ _______ _________ _____

12. RSPE Cabinet 
_______ ________ _______ _______ __________ ______

13. RSPE Control Supply - 

~L A  I
4. Radar Console 

_______ ________ _______ _______ _________ ______

15. ~ow-VoD aqe Power Supply 
______ _______ _______ _______ _________ 

ti/A
16. Hig ’n-’lol tag e Power Supply 

_______ ________ _______ _______ _________ 

9/A
17. Control Amplifier 

_______ ________ _______ _______ _________ 

N/A
18. Transmitier/Recei~er 

_______ ________ _______ _______ _________ ______

19. Relay Iransmitter 
______ _______ ______ ______ ________ 

N/ A
20. Rate Trans mhter Hk 36 

_______ ________ _______ ________ __________ 

9: A
21. ~egulatinq Transformer 

_______ ________ _______ ________ _________ ______

- 22. Test Set ?‘~k34  
_______ ________ _______ ________ __________ 

LA
Ii L.—~uter ~~~ ________ _______

24. line of flre ?~onitor 
_______ ________ _______ ________ __________ ______

25. Static Test Panel 
_______ ________ _______ ________ _________ 

H/A

Figure E-3 .  SAMPLE SUMMA RY SHEET 1

E- 5
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~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~1
GFCS MK ~8 MOD ________

SUMMARY SKEET I (CO~4TINUED)

SH~~__________________________ RULL — DATE INSPECTED__________

FCS POSITION/LOC ATION NO. ________________________________ FCS SERIAL _______________

PROC E DURE ~O 1 IDENTIFICATIO N M- •1 I ER L \L (0NDITI0~ LFV t ~L COMPONEN T

T~~ ~ 4

Bea ring/R ange Lnd. Hk 7
— (TDS~~-5c~~ )

27 S7n~ho Si~na1. ~~~ (R ange)
(TDS M~ I )

Figure E-3. (continued)

E-6
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I
TEIS PA GE IS BEST QUALITY PBACTIC.A3LE

GFCS MI( t,8 MOD _______

SUMMARY SHEET I (CONTINUED)

SH~~_______________________ h ULL _______________ DATE INSPECTED_________

— FCS POSITION I LOCAT LON NO. ______________________________ FCS SERIAL ______________

SYSTE.M MATERIAL C~J~I OIPI ON L~~V~ L (~-t CL ) __________ (CURRENT CONDTTIOH)

SYSTEM-LEVEL EQUIPMENT STATUS ~BASE D ON ADEQUAT E MAINTENANCE . IN CLUDIN G RECOMMENDED
SUBASSEMBLY REP AIR! REPL AC E M tNT). ESTIMATE )) SERV I CE L I FE (ESL)

1-

RECOMMENDED SUBASSEMBLY RE PL ACE .MEN T (INCLUDE MK & MOD I

J ~~JI

R~ C O4M E NVED NEXT IN SPt CT I O N D A T E  _______________

COMPLETED BY ___________________________ DATE _____________________

Figure E-3. (continued )

E- 7
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~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

GFCS MK 6~ M OE)
S U M M A R Y  SHEET 2

- H ULL _________________ DATE INSPECTED ____________

POSITIONi LOCATI ON ‘.0 _________________________________ FCS SERIAL ________________

S~~ ”iARY OF NECESSA RY REPAIRS:

COMPLE TED BY __________________________________ DATE —

SctJ’S POINT OF CONT ACT ___________________________________________________

R- ~N K ______________________ TITLE ______________________________________________

Figure E-4 .  SAMPLE SUMMARY SHEET 2

E-8
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APPENDIX P

NAVY 3-M DOCUMENTATION

3-. INTRODUCTION

The Navy Material Maintenance Management (3-M) System is crucial to
the pre-overhaul inspection process. Three elements of the 3—M System
of particular interest in this report are (1) the OPNAV Form 4790/2K Ship
Maintenance Action Form (2-Kilo) , (2) OPNAV Form 4700-3 Maintenance Index
Pages ( M I P ) ,  and (3)  the OPNAV 4700-1 Maintenance Requirement Card U~RC).

Examples of these documents are provided in this appendix for perti-
nent systems.

2. SHIP MAINTENANCE ACTION FORM (2-KILO)

Explanation of the various elements of this form can be found in
OPNAVINST 4790.4. The form is the basic document for reporting corrective
maintenance and deferred maintenance . It is widely used by the Navy and
is mafdatory format for submitting POT&I discrepancies for inclusion in
the POT&I Report and subsequent SARPs. A sample 2—Kilo is provided as
the first figure in this appendix.

3. MAINTENANCE INDEX PAGES

Each system , subsystem , or component under the 3—M System has a MIP
which lays out the Preventive Maintenance System (PMS) for that item.
MIPs reference MRCs by control number , describe the maintenance action
required, assign periodicity of performance , establish the general skill
level by rating , estimate expected man—hours per rating , and reference
any related MRCs. The MIPs for two major gun weapon systems in the FF—1052
Class shi ps are included in this appendix with each one followed immediately
by a selected MRC from the MIP.

4. MAINTENANCE REQUIREMENT CARD

For each maintenance action assigned on the MIP , an MRC is filed in
the work center. Each MRC gives the information listed on the MIP plus
safety precautions , tools, parts, materials , test equipment , and the

F-i
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detailed procedure for performing the maintenance action . This appendix
includes: (1) the MIP for the Mk 42 Mod 9 Gun Mount plus the MRC for the
fifteenth weekly requirement (W-l5) test firing circuits , and (2) the
MIP for the Mk 68 GFCS plus the MRC for the fifth semi-annual requirement
S—5 test TD Search Programmer of the Mk 68 director. These two tests were
selected to prov ide examples of both gun mount and fi re control procedures
using the MRC format. These tests are also called out in the CSRR P]an
and POT&I Plan and are good examples of duplication of pre-overhaul
inspections.

F- 2



OPNAV INST 4790.4

~~~ ~~~~~ ( _ . .  I..7~ SI4IP 5 kI~~ TE~~A~ CE £CTIO ~ FO~W I~ -~~IL O I

SICT on U . • t .~.c — an. . a a. — .
U 000 IF CAT ION

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  w
~~~~D ~~~~ -. I~~~~1

I I I  I I I I I ~~~~~~~ 

‘

~~ 

•;-•. r
SI CT I O N I O(F(A SOL ~CTIOI.  

I I I I ‘
~~1 I I ~~~ 1

S ( C T U O N  I I I ~ CQ~~~~~ T CO OC~~~OS H 1 1 — 1 H~~i j  j
1~~~T I ON U V •EMAR ’ S f l 5 C Q I P Y ,~~
I, ~~~~~~~~~~~~~~
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~~~~~~~~~~~ 
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~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

Fi gure P - i .  OPNAV 4790/2K , SHIPS MAINTENANCE ACTION FORM
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April 1976
Nount , 5/ 54 Sgl ~~ 0? 3851
P~~ 42 Nod 9 0D 3000

00 4 5331
SU~ JARS’r STEcH3tn. CUN$- 34

ISV VISIT I T U  S,.11 C4 .a .,, II I I’V uICA.U SI IIu , .T II ‘C~ 
, ,5.ifl ,.c 1 1  W USe

NOTE : See last entry for applicable ORDALT. covered in this and previous
deve lop .rnts.

~~~~~~~~~~ h ILL
~~IeTtuLwt St9UIItItuT SICIlY uvu u~~~; ~~~~~~

75 DLI*I V MOUNT V-i GMG 3 1.6 None
1. Clean , inapect , arsd lubrica te ** CMOSN 1.6

training internal gear.
2. Clean , Inspect , and lubricate

eleva t ing .rc.
3. Insptct gun house for olater

acc~~ ul*ttOn. 
- -

44 DIISQ V HOIST ME 5 NODS 0 and 1 V—2 GMO3 0.5 None
1. Lubricate lover sprocket ** CMCSN 0.5

housing and loader..
2. Lubricate carrier lover latch.

lie DLXI) V SLIDE MX 31 MOD 2 V.3 CNG3 0.5 V.4
1. Lubricate transfer trays. ** GMCSN 0.5

74 DJPQ V CARRIAGE MX 35 MOD 3 W—4 CNC3 1.0 W— 9
1. Lubricate carrier and center *~ GNCSN 1.0

col s~~~.

NOT USED V-S

A3 DC?? V R1J0(ER MX 2 MOD 2 V-6 C~iC3 0.4 W-3
1. Lubricate raaner. ** ~(CSN 0.4

NOT US ED V—7

75 DLDQ V MOUNT V—8 GMC3 0.5 W— l O
I. Lubricate foze setter. ** CMCSN 0.5
2. Clean breechlock guide..
3. Lubricate housing. -

73 DFP~ V HOIST MX 2 NODS 4 and 5 V-9 CMC3 1.0 V-I.
1. Lubricate upper hotet S. ** ZCMCSN 2.0

cradles , and cradle control
cy lind er..

(Page 1 of 6)

NLIN1(NLN C E INDEX PAGE SY SCON NIP CONTRO L NUMBER c—3 1/9—46
W~~I t~~s s leD- I IL) IBIS N..7I)

(continued)

Fi gure F -2 .  SAMPLE MIP (MOUNT , 5/54 SGL HF , MK 42 MOD 9)

F- 4



__________ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

SIITI~~~~E ISpelUBBIUT SICI lY 
~~~~

£3 DCPT V GUN BARREL MX 18 MOD 1 V-b Q1c3 0.5 v-s
1. Clean , inspect , and lubricate •~ Q~ SN 0.~

gun bore and chamber.
2. Clean, inspect and lubricate

empty caae ejector door
linkage.

NO? USED V—il

NOT USED W—12

46 DNW V MOUNT IJ-l3 CMC1 0.7 None— 1. Check train , elevation , and *~ CWC3 0.7
main header tank fluid javala. GMOSN 0.7

2. Cheek lover accs~~alator fluid
level.

3. Check cradle—to— slide buffer
fluid level.

4. Check different ial pieton.
5. Check recoil cylinder fluid -

level.
6. Check empty case buffer fluid

level.
7. Check lubricator fluid level.
8. Check accumulator pressures.
9. Check air pressure in

counterrecoil cylinders.

46 DNTX V MOUNT V-lie CMC2 0.3 None
1. Clean gun port ahie ld . ~* CNC 3 0.5
2. Operate gun load system in STEP CNCSN 0.5

EXERCISE and SI)WLAT E MODE.

46 DNTY MOUNT V-iS C)C2 0.3 None
1. Test local anti emergency firing CC CD~ 3 0.3

circuits. C1~~SN 0.3

46 DM11 K MOUNT N-i Q~C2 4.0 W-6
1. Lubricate slide components •~ CMG3 4.0 V—B

and tr*mnion. . CMCSN 4.0 V— lO
2. Lubricate housing.
3. Lubricate fuze setter fuz e

pots. 
-

4. Lubricate ramer.

74 DJKN N MOUNT M—2 QIC3 0.6 )4— 3
1. Lubricate train and elevat ion ~~ CMCSN 0.6

pover drives.
2. Check oil 1~~c1 in train and

elevation response gears.

(Page 2 of 6)

MAINT ENANC E 50(1 PAGE (NIP) SYSCOM NIP CONT ROL NO. C—3l, 9—46
SPRa Y ~OAN 5100—) IC) (no N—il )

(cont inued)

Figure F-2 . (con t inued)
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~~~~~~ 1 
~~ 

-
~~~~~~~~~
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75 DLDU N FIRING CUTOUT MX 1 MOD 1 M— 3 Q~~3 0.5 N—2
1. Check oil leve l of firing CC CNC~~I 0.5

cutout assemb ly.
2. Check oil level of train

respon.e gear a.a~~~iies.

46 DNUA N HOIST MX 5 NODS 0 and 1 01—4 ~~~3 1.0 V-2
1. Lubricate lover hoists and ** CMOSN 1.0

loaders .
2. Lubricate carrier lower latch.

- 
3. Clean and lubric ats lover

hoist air antor latch release
valve.

46 DNUI 01 MOUNT 01-5 GMC2 1.0 W—4— 1. Lubricate rig ht and left upper ~~ GNC 3 1.0 V—9
ho ists. GMOSEi 1.0

2. Lubricate carriage.

46 DNUC N SHIELD MX 61 MOb 10 04—6 GMC2 0.8 ~e—l4
1. Inspect gun port seal assembly. CC 2QICSN 1.2
2. Lubricate OMC station

components .
3. Lubricate shield door hinges.
4.  Lubricate ventilation

components.

73 DFPT N CARRIAGE MX 35 NOD 3 - N—i ~~~3 0.5 None
1. Lubricate base ring and CC GMC SN 0 .5

trunnion support componants.

46 DNUD N MOUNT N—B CNC 3 0.5 10—3— 
1. Lubricate transfer trays and a* QICSN 0.5 10—6

empty case tray.
2. Lubricate case ejector.

75 DLDX M HOIST (UPPER) ME S NODS 4 and 5 01—9 CNC3 0.4 W—9
1. tubricace cradles 5* GNCSN 0.4

75 DLDY N STAND MX 2 .  MOD 2 01-10 G)C2 1 .5 10-1
1. Lubricate water seal shield . ** ~~~3 1.5

thrust , and radial bearings. C1IGSN 1.5

75 DLDZ N MOUNT N-Il 6W3 0.3 None
1. Check air pressure in CC

anti—icing system .

75 DLEA N MOUNT 04—12 C)4C3 0.3 None
1. Lubricate center plate of ~e 2CNCSN 0.6

loader drusa .

(Pa ge 3 of 6)
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~~ 
DNUE Q MOUNT Q—1 QIC3 0.2 Non.

1. fast elevation and depression CC ~~4CSH ~0.2
buffers.

75 OLES Q MOUNT Q-2 Q~~2 2.6 None
1. Check gun loading system CC Q~~3 2.6

mechanical Cdl ust .ants .

75 DLEC Q MOUNT Q-3 C$C3 0.5 Nons
1. Check operation of heating, *C GMOSN 0.5

lighting, and venti lating
s~sts.a .

75 bLED Q MOUNT Q—4 ~~~l 0,8 ~~
I. lap lace filteT elements in *~ ~4G3 0.8

train and elevation auxil iary G1ICSN 0.8
relief valve blocks.

75 DLJ Y Q MOUNT Q—5 CMC3 0.2 N-li
1. Check anti—icing system . CC -

75 DLEE Q NOUN? Q—6 CMC3 1.0 None
1. Lubricate Thomas flexible CC C)CSN 1.0

couplings and shaft splints.

44 DHVL S NOUN? 5— 1 CMC3 0.8 04—2
1. Lubricate train power drive CC GMGSN 0.8 04—3

coupling .
2. Lubricate train and elevation

auxiliary relief valve
assemblies.

46 DNUF S MOUNT S—2 (~4C3 1~ 2 None
1. Clean, inspect, and adjust air CC CMOSN 1.2

supply lubricator on uppe r sod
lower gun loading systems.

2. Lubricste ONC station
components.

73 DLEG S MOUNT S—3 ~~(C1 1.6 Q—4
1. laplace filter elements in C~ GIG 3 1.6

main accumulator (PA & PS). GMOSN 1.6
2. Replace filter elements in fuse -

setters.
3. Clean filter element s in lower

accumulator systems.

(Pa ge 4 of 6)

NAINT INIRCI (lOtS PAGE (NIP) SYSC OSI NIP COITIOL NO. G—31/9—46
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46 DNUG S MOUNT S 4  ~ 4G3 1.0 None
1. Clean , inspect , and lubricate •* Q4CSN 1.0

control panels.

NO? USED S-S

C2 DEQB A MOUNT A—l CNC 3 0.3 None
1. Remove hydraulic fluid CC QCCSN 0.5

samples for testing.

75 DLXF A • TRAIN RECEIVER-REGULATOR MX 53 A—2 COCCi 0.3 None
MOD 0 ~~ GWISN 1.0
1. Lubricate train receiver—

regulator.

75 DLXG A ELEVATION RECEIVER-REGULATOR MX 54 A-3 COCCi 0.5 None
MOD 0 CC CNCSN 1.0
1. Lubricate elevation receiver—

regulator. 
-

46 DNUH R MOUNT R—l FTC3 0.3 None
1. Perform pref iring checks . CC GMC1 1.7

2CTiG2 3.4
NOTE: Perform this MR to determine CNG 3 1.7

mount readiness for firing. G)CCSN 1.7

£3 DGG R R MOUNT R-2 CMC3 1.0 None
1. Perform post—firing checks. CC 2CNGSN 2. 0

NOTE: Perform this MR after
f i r i n g .

*3 DGCS R MOUNT R-3 GMG3 0.5 None
1. Measure bore erosion. *C G(CCSM 0.5

NOTE : Perfor m this  MR as required
or after firing SO
equivalent service roundti ,
or when it is anticipated
that the next f i r ing  will
bring the total rounds
fired since last measurement
to more than 50.

C2 DEQH R SHIELD OCX 61 MOD 10 R—4 GMO SN 1.0 None
1. Clean 00CC blister.  CC

NOTE: Perform this MR as required.

CC A management aid: All CS~ rated
personnel performing this MR
should be qualified in
accordanc, wi th  NEC Code
C1l—0876 as de f ined  in NAVI’ERS
lSlOS—Vi.

(Page 5 of 6)

MAINTENANCE INDEX PAGE (NIP) SYSCON NIP COUTNO). NO. G—31/9—46
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(continued)
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OSbALTS : 8062, 6730 , 6745. 6939,
7475, 1566, 7651, 76S9Si,
7682, 1828, 7828*, 7843.
7144, 1845. 7846, 7857,
7944 , $041, $044, $046,
$071, $078, 8080, 8081,
8082, 8085, 8087, 8089,
8091, 8097. 8098. 8099,
8100, 8101, 8107, 8158,
1244.

(Page 6 of 6)
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Ibont, 3/54 Sgl (F 0—31 V—iS
~~ 42

IINSIICYSN e~~.T e S N & , ,e....,$5 •C~~N5 ,~~

Moisit , 3/54 Sgl RI Moms 0C2 0.3
I~~ 42 Q~~3 0.3

N* NV5CC*C( U(S~~ SC 5N? oesca .PY ’OC QCSN 0.3

1. Test local and smargency firing circuits.
e~ a.aes Y’~~I

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  0.3
sass?, .sacewv,sas

1. Obse rve safet y precautions as conta ined in 0? 3851.
2. Emngsroua vol tage is present in (P2 panel.

SSEJ. Pami s. mCTeClC~~5. i551 t•w.saam?

1. $IN L$gbt duty scre wdrive r • -

2. b ond—powered ph~ne (3)
3. Alligator clip jumper
4. Moiti.eter, AN/USM 311 (SCAT 4245)

,Ia.C*RAime

~~TE 1: Report all discrepancies to maintenanc, group
supervisor. 

.
Preliminary

a. Verify br .echblock is up.
b . Position the following switches to SAFE ; remove and •

retain switch handles during maintenance.
(1) i.o~au ACCUMULATOR MOTOR SAFETY SVIT~~ (slu 13) PJ

en (P1 panel. . —
- (2) UPPER ACCUMULATOR MOTOR SAFETY SWI TCh (SMX 16)

en Ui panel. —
c. At (P2, establish comauiiicstions with gws mount

safety observer and ONC operator.

1. Test Local and Emergency Firing Circuits.

WARNINGS: Dangerous volta ge is present in (P2 panel .

a. Test firin g circuit electrical resis tance:
(1) At (P2, connect multi meter , set to ohms, between 

—
(P2— 36—7 and (P2-36—B.

~ ,c al.ea •~~
,, —

April 1~ 76 C

M6INT INaNCE IIOUINIMCNT CAID (NRC)
~~ 5eV CYSS I .C. CIV. C -Yb.

(continued )

Figure  F- 3.  SAMPLE MRC (GUN MOUNT , 5/ 54 SGL RF , MK 42)
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(2) At bre.cbblock , connect jumper wi re from firing pin
cable connector to firing groond connection on
slide.

(3) Verify multimeter reads less than 1 ohm.
(4) Rsmove .ultia.ter.

b. At breechblock , connect multim.cer, Ut tO AC volts,
between firing pin cable connector and fir ing groimd
connection on the slide.

c. Test local firing circuit from OMC station :
(1) At (P2 :

(a) Position 5MZ4 to LOCAL FIRING.
(b) Verify FIRING ZONE CLEAR and READY TO FIRE

indicators cons on.
(2) At ONC , close firing key.
(3) At (P2, verify TIRING ORDERED and MISFIRE

indicators come on.
(4) At breechblock , verify .ulti.ater reads between

1$ and 22 VAC.
(5) At OMC, release firing key.

d. Test emergency firing from (P2:
(1) At breechbiock , set muiciaster to read DC volts.
(2) At (P2:

(a) Position SMZ4 to EMERC FIRING.
(b) Verify TIRING ZONE CLEAR and D4ERGENCY TIRING

READY indicators cone on. —

(c) Press EMERGENCY FIRING SWITCH and hold
depressed.

Cd) Verify MISFIRE indicator copes on.
(3) At breechblock , verify siultimeter reads between ;

13 and 17 VDC .
(4) At (P2 , release DffRGENCY TIRING SWITCH.
(3) At bre.chblock, disconnect w~1timeter.(6) Return safety switch handles to control panels.

s. Return equipment to normal condition in accordance sa
with ship doctrine.

.5

a.
0’

NAINIEMaNCI RIOUIIIC(MY CAR D YNIC)
•CNCY C?C~ ., 5’ (s t y -  $ .5N)

Fi gure F-3. (continued)
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FCS. Gun OP 2°”. (1? 220$,
~~ 6$ Nods C, 1. 3, 4, 5, 6, 8, 9, . Op • , (I~ 23Y1~ OP 2641, op ~~~~~

10 , 11. 13. 14, 0? 3480 , OP 3643 , OP 341,4 , OP 3136.
OP 6081. 00 31,00

,_, ~~~~~~~~ ~~~ •~~~~S~_S ~~~~~~~~ S •~‘.~tSA ~ . . ,  — aS — ages Nt• 5 ,

ISOTE: 64. last s~try for applicable oRDA .Ts c.vsrmd in thi, and previous
develop ments.

sI.nm~~t uI yinp r •~~‘YV mien.

16 D%C1. V STABLE ~ .D(ERT )~ 16 N-I! FI’C2 1.0 None— 
STABLE V.D(~~4T PANE). )~ 156 PTGSN 1.0
1. Test operation of stable

element panel.
2. Test operation of stable

element. -

NOTE: Perfo rm these maintenance
require ments only when ship
is at dockside or in cain
w ater.

16 ONO N TELES~~PE SOC 100 . N—i PTCSW 0.2 None
RANGE FINDER SOC 41 and 75
1. Inspect director optics.

16 0)0) N DIRECTOR SOC 68 54- 2 PtC2 2.6 No,,.
1. Teat regulation of amplifier Ff6554 2.6

POt 76 VQlt aRSa.
2. Test and .li5n train and

elevation prea.plif lets .
3. Test and align elevation and

tra in ap lif iers .
4. Test and align cross level

amplifier. .
S. That equa lizer and handwli eel

amplifier.
6. Test train velocity servo loop.
7. Test elevation velocity servo

loop.
8. Test and alig n cross level

velocity loop.
9. Test and adjust elevation and

cross level brake supply
voltage.

(Page 1 of 5)

NAIITtUS5CI t UOC ) ~~~ - SYSCON 1ROL ~~~~ 
.

liP—S (a) (MY. 5.11)

(continued)

Figure F—4. SAMPLE MIP (FCS , GUN , MX 68 MODS 0 ,1,3,4,5,6,8,9,i0 ,l1,13 ,14)
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I

DILECTOI SOC 68 54-3! FTC.) 2.5 ban.
1. Clean and lubrica te ports ,

hatch.., and open sight .
2. Clean and lubricate rubbing

strips , cross—level sear
.e~~~nt, sad output pinion.

3. Lubricate antenna meant.
4. Lubrica te director trsin pinion

and rack.

NOTE: Perfor m thi . mai*tettenc.
requirmant matthly and at
lesser periodicity when
ship I. underway.

NOT USND 54-4

NOT US~~ W~3

NOT IISC) 54-6

NOT USW 54—7

NOT USND 54—B

N0T US~~ 14—6

75 bETA SI RANCEFINDER SOC 73 , SOC 41 54-10! Ff63 1.0 None
1. Perform helitm purity chack. PTGSPI 1.0

NOTE: Perfor m this NJ menthly and
i ediate ly after rechargina
ranget tnder.

(SO? USND N—U

NOT USND . 54-12

NOT USE) 54-13

NOT USND 54-14

$OT USND 54-IS

NOT IISND 54-16

(Page 2 of 5)

M*)eT(U*eCL (ISIS Peat (NIP) $?SCPI NIP COUTIOI. SO. G—36/P1—1~ma, ,~~~S ~c) (SIt 1.11 )

(continued)

Figure F 4 . (continued)
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16 DNCQ 51 STABLE EL~~~~CT ?~ 16 )l~~~7R FEG2 2 . 0  Non,
— 

STABLE ELD(DIT PANE). SIR. 156 ?TGSII 2.0
RATE ThANSNXDTER SOC 36
1. Psrform Dscharltcal level, test.
2. Perform a.plif tar t.st.
3. Perform electrical level test.
4. Perfor m drift teat.
5. Perform si~plane test.
6. Perform speed polarity s~d

buckout test.
7. Perform latitude correction

polarity teat.

NOTE: Perform thes, maintenance
requi r~~~nta only when ship
is at docksid, or in cain
water.

~~~ DNCR Q DIRECTOR SIR. 68 g..j Ff62 1,5 Nois
1. Inspect and lubricate d irector

amplidyns ..
2. Inspect director power motors

and tacho meter..
3. Lubricate defroster blower

antor.

16 DISCS Q DIRECTOR PIll 68 Q—2 Ff62 0.9 None
1. Oteck one—man control . 2Fr63 1.1

exci tation voltage.
2. Teat transfer aid tachometer .
3. Test velocity output of train

and elevation power driv es.

16 DNCT Q DI RECTOR NY 68 Q-3 Ff63 2.1 None
1. Clean , inspect and lubricate FrGSN 2.1

dire ctor Components.

16 DNCU Q DIRECTOR NJ 68 Q—4 LEGS)) 1.0 None
1. Inspect end clean defroster

blower filter, .
2. Inspect and clean radar

trans mitter exhaust duct and -

sc reen .
3. Test operate heate rs end -

detroatera.
4. O,sck lUaninstion circuits.

15 DR~~ S SLIP R ING ASSDCBLT PIll 7 S—i Ff62 8.0 None
1. Clean , inspect , and teat slip Ff63 8.0

ring asseably.

(Page 3 cf 5)
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(continued)

Fi gur e F -4 . (cont inued)
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16 DeCv g STAR).! ELI.24EX PANEl. SG~ 156 S—2 FTC3 1.0 None
— 

STABLE EL~~~ )T SOC 16 Ff65)) 1.0
SATE TEAN~(ITEU SOC 36
1. Clean, inspect and lubricate

stable elemen t panel and stabla
element.

2. Clean , inspect and lubricate
ra ts t raitmei ttar .

72 DOg! S ERROR RE~~RDER SOC 7 S—3 Ff63 0.3 None— 1. Clean and lubricate error
recorde r.

16 DNCW S DIRECTOR MX 68 S4 Ff63 1.0 lIons
— 1. Test elevation mechanical 2PTGSN 1.0

stops.
2. Test cross—leve l aecahoical

stops. , 
-

3. Test elevation electrical
limi t stops .

4. Test cross—leve l electrica l
limit stopa.

P1 omTb S DIRECTOR SIll 68 S—S 31763 0.9 None
1. Perform TO search prog r er

pre—opera t ion al neat.
2. Perform TC search progrmaer

operatio nal teat.

NOTE: Delete this NRC if ORDALT
4251A is not installed .

75 DERS S DIRECTOR SOC 68 5—6 Ff63 4.0 None
1. lubricate antenn a meant gear

housing.
2. Lubricate director train

3. ‘ ibricate director cross—level
$earbos.

15 IRIAC S DYNANIC TESTER MX 2 S—i 1763 1.0 None
1. Clean, inspect, end lubricate FEGSN 0.2

dynamic tester.
2. Test dyn ic tester.

NOT USER A—i

(Page 4 of 5)

501150(5551 lUSt! Pset INIPI SYSCItI NIP COUTSOt IC. G— 36/P3—l6
mae me sNS—S II) (55,. I—Pt)

(continued)

Figure F -4 .  (continued)
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75 DMA)) A DIRECTOR NY 68 A-25 FESSIi 1.0 bone— 1. Inspect access covers to
cross—level gearbox

2. Inspect croes—lsvel gearbox
compart ment.

NOTE: Perform this KR annually or
•t lessor preiodici -y whao
ship has experienced heavy
sea s or heavy rt in.

16 DNCX C DIRECTOR SIX 68 C’~.t Ff63 4.0 None
1. Lubricate director elevation LEGS)) 4.0

gearing .
2. Clean , insp ect , and lubricate

train brake unit.
3. Lubricate director officer ’s

one—man control.
4. Lubricate director officer ’s

handvheel bracket.
5. Lubricate tracker ’ s one—nan

control.
6. Lubricate tracker’s handvkieel

bracket.
7. Inspect , clean , lubricate, and

test cross—level stowing device
assembly.

NOT USE) C-2

16 DNCY C TELESCOPE SIX 100 C-3 LEGS)) 1.0 None
1. Clean and lubricate telescope

port closure latch hatidles.

16 DNDK R ERROR RECORDER SIX 1 R-l Ff63 0.5 None
1. Inspect ink and paper su pply.
2. Clean the ink pens.
3. Calibrate the error recorders.

NOTE: Perfo rm this SIR before use
of the recorder.

OIOALTS: 1461, 3608 , 3867 , 4215 ,
4227 , 4233 , 4251 , 4252.A ,
4276 , 4409 , 4476 , 4685A ,
4730 , 5036 , 5752 , 6012 ,
6317 , 6336 , 66 7 2 , 4672A1,
7650 , 7946 , 7969

(Page 5 of 5)

50IU1IU *UCE lIDS! PAtS (NIP) SYSCOSI NIP couiioi ~ 
G— 36,~P~.16

ma, sme INS—I ~t) (ItS. I—il)

(continued)

Figure F-4. (continued)
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Gun Gun Director SOt 68 G—36 S—S

~~~~~~~ 
,,,

ItS, Gun None 3P1C3 0.9
Hk 68 All Nods.

‘ -. lt s,.ct  f lO k t . 4 U -. I  ta t SC S :p ’ *O , ,

T O T A L  CUH

1. Perfo rm TO Search Prog ra~~ er pre—operational 0.9
test • 5I.A.IED T~.4I

2. Perform TO Search Progra~~ er operationa l 0.3
test. —

S A S S Y !  • S I C *U Y ’ O M S

1. Observe safety precautions contained in Safety St~~~ary
of OP 3480.

TO OLS . P A CT S. M A Y S N I A L S . T e S T  LOUIPUEMY

1. Stopwatch 4. 7/16” Spintite wrench
2. Sound—povered phones (3) 5. Safety tag
3. 6” Nor~ a1 duty screwdriver

eeoc gnu ..

NOTE 1: Delete this NRC if ORDALT 4251A is not installed .

NOTE 21 All switch and lamp references are located on
Control Passe HIt 47 si nless otherwise specified. . —

0
NOTE 3: Report all discr epancie . to maintenance group

supervisor.

Pre1i~ in4~y~
a. At Control Panel MIt 146 , position 440 VAC circuit —

breaker to ON.
b. Place stable element rate transmitter power ewitch

to OFF and tag.
c. Open chassis of rate tranenitter , re~~ve dust cover ,

and insert zero ing pins . —

d. Establish phone coosnunications between director ,
plot , and Target Designation Station. (TDS , WOE or —

NTDS as installed.)
e. Energize director and radar to STANDBY condition. —

L O C A T ,O Y  
JOA ~~~nuary 1976 ~

NAI5(Y(P44~4CS SSQU)RE.)(N1 CARD IMIC)0554!  4 7 5 0 . 1  151 lIST 1.001

(continued )

Figure F-5. SAMPLE MRC (FcS, GUt’~, MK €8, ALL MOOS)
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1. Per f orm_j Searc h Pro~ raimser Pre—O perational Test.
a. Place S EARCH PATT ERN switch to NORMAL.
b. Turn PROCRAID4ER POWE R awitch to 054 and ver i fy :

(1) POWE R ON lamp is lit.
(2) NORMAL PROGRAM lamp is lit.
(3) SEARCH PROGRAM ZEROED lamp Wil l light within

10 sec .

NOTE 4:  Read comp le tel y next step before performing.

c. Depress teSt switch. Release af ter  SEARCH PROGRAM
ZEROED lamp goes out and ve r i fy :
(1) NORMAL ROTATION lamp is lit.
(2) Af ter 10~O.l see SEARCH PROGRAM ZEROED lamp is

lit and NORMAL ROTATION lamp gce s Out.
d . Depress and release TEST switch as in previous step.
e. Push PROGRAM STOP switch down to the STOP position

t hen release and verify PROGRAM STOPPED lamp is not lit.
f .  Depress and hold progra~~ er test switch.

NOTE 5: Prograsmer Test switch should remain depressed during
the reSt of the programmer pre—operational tes ts .

g. After 2 sec have elapsed push PROGRAM STOP switch to
the STOP position . Release and verif y: —

(1.) PROGRAM STOPPED lamp is lit.
(2)  NORMAL ROTATION lamp is not lit.

h. Push PROG RAM STOP switch upward to the RESTART
position and verif y:
(1) PROGRAM STOPPED lamp is not lit.
(2) NORMAL ROTATION lamp is lit.

i. Push SEARCh ROTATION ~wftch to REVERSE and hold.
Then verify:
(1) NORMAL ROTATION lamp is not lit .
(2 )  REVERSE ROTATION lamp is lit. —

~. Release SEARCH ROTATION lever which will return to
NORMAL and Veri fy:
(1) NORMAL ROTATION lamp is lit. —

(2) REVERSE ROTATION lamp is not lit.
k. Depress PROGRAM STOP swi tch  then r e l eaT e .
1. Push SEARCH ROTATION switch to REVERSE and hold.

Then verit y :
(1) REVERSE ROTATION lamp is lit. —

m. Release SEARCH ROTATION lever and v e r i f y :
(1) REVERSE ROTATION limp i~ not lit.

(2) PROG RAM STOPPED lamp is l it.
a. Release progra~~~er TEST switch and verify: —

(1) PROG RAM STOPPED lamp goes out.
(2) NORMAL ROTATION lamp is lit.
(3) Within 10 sec SEARCH PROG RAM ZEROED lamp is lit.

U,

M A I N)  l ’ ~ A~ . ( RtQU ISLM IN1 tACO IMSC)
‘& ~ II(~~. 1.15 1

( c o n t i n u e d )

Fi gure F - 5 .  (continued)
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o. Position SEARCE PATTERN switch to ELLIPSE and verify:
(1) NORMAL PROG RAM lam p is not lit.
( 2 )  E L L I P S E  PROGRAM lam p is lit.

p. Return SEARCH PATTERN ~wiLch to NORMAL.
q . Turn PROGRAMMER POWE R switch to OFF.

2. Per form TD Search P~~ g~~ mmer Operational Test.
a. At target designation station designate to Gun

Director Mk 68.
b. At director , energize train and elevation power drives.
c. At director , accep t target designation.
d. At director and radar console , verify direc tor

synchronizes to TO in train and elevation.
e. Record train and elevation angles.
f .  Push PROGRAM STOP switch to STOP and hold.
g. Turn PROCRA1*~ R POWE R switch to ON position.
h. Af ter  S Ccc , position PROG RAM STOP switch to RESTART

and verif y the following max imum director diaplscement
around TD point.
(1) Train — 8 to 9 dog on either side of target

designation.
(2) Elevation — 13 to 14 deg above target designation.

i. Position PROGRAM STOP swi tch to STOP and veri fy:
(1) PROGRAM STOPPED lamp is lit.

j .  Position SEARCH PATTERN switch to ELLIPSE.
It. Position PROG RAM STOP switch to RESTART and ver i f y:

(1) ELLIPSE PROG RAM lamp is lit.
(2) Director searches at a maximum of 4 to 6 deg

each si de of target designation point in train.
(3) Director searches at a maxinum displacement of

13 to 15 deg above and 3 to 5 deg below the
target designation point in elevation.

1. Position SEARCH ROTATION switch to REVERSE. Hold
and verif y:
(1) NORMAL ROTATION lamp is not lit.
(2 )  REVERSE ROTATION lamp is lit.
(3) Director ’s search pattern reverses direction.

m. Release SEANCE ROTATION lever and verif y :  —

(1) Director returns to normal rotation.

NOTE 6: If equipment will not meet  P~~C tes t  requ irements .
refer to OP 3480 , Chap .—5 , for adjustment procedures.

n. At director , re lease target  designation . Return
director to stow position and dr-energize power —

drives.
o. Turn PROGRAMMER POWER s w i t c h  to OFF. —

p. Again accept target designation st director. 0

U,

MAISIUHANCI  REOUIR(M(H~ CA R D IIIRC1eo Ns . . ’ . ,  ~~ Ill S 1.40 1

(continued)

F i g u r e  F5. (continued)
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q. Turn PROCRA}O~~R POWER switch to ON and verify
PROCPJ~34 STOPPED imap is lit , then goes out Within
5 sec.

r. Turn PROGR.A}*(ER POWER switch to OFF.
a. De—energi ze radar and director.
t. Return director and associated equipment to normal

condition in accordance With shi p doctrine.

a

0

a-

.V
I-

U,

CA RD ( M C C I
O PS I S S  •~~~ Q . I  5 !  lIe ,- 1.441

Figure  F - 5 .  (continued)
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APPENDIX G

JOB ORDER WORK ITEMS

The preparation of various types of job order work items is based on
SARP entries. This appendix gives several examples of work items on closely
ralatea gun weapon systems from the approved SARP of the USS PHARRIS (FF-
1094), dated August 1977. The enclosures of this appendix include :

• Gun Mount page from POT&I Report as included in the SARP

Corresponding (two-page) locally prepared work item on the Gun
Moun t

Class BOB Spec (Standard Work Item) for AN/SPG-53 GFCS Radar
(three pages)

Stan dard Work Item (SWI) for removing the Mk 68 Gun Director,
sending it to NOS Louisville for refurbishment , shipyard refur—
bishment of the antenna reflector , reassembly , and installation
of GFM Director (four pages)

Standard Items for FF-l052 Class ships bid specification packages

Standard Item Format

Standard Work Item Format

G- 1
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I
USS PHARRIS (FF-1094) ITEM NO: 711—75
COAAR: 16—004 SWLIN: 7I1AO1A

1.6, 1.7

1. SCOPE:

1.1 Title : 5”/54 Cal Gun Mount Repair and Test

f 1.2 Location of Work : 5’754 Gun Mount Main Deck Fud,

1.3 Identification:

1•3.1 Breech. Operating Piping Assembly

1.3.2 Aeroquip Hoses 1509—4

2. REFERENCES :

a. Standard Items
b. NP0VSEA OP 3851. 5”/54 Cal Gun Moun t Vol. 1. through 7
c. Aeroquip Catalogue flOS

3. REQUIREMENTS:

3.1. Remove and reinstall interferences necessary to ac-
complish work required by this item. Comply with the require-
ments in 009—23 of 2.a.

3.2 Drain Hydraulic oil from breech operating assembly
on Page 25—90 Fig. 6 Vol 7 First Rev, of 2.b.

3.2.1 Remove ruptured piping assembly, Figure Index
No. 24 Page 25—90 Vol. 7 of 2.b.

3.2.2 Fabricate new pipe assembly Part No. 2856198,
Alt. 2481275—9 ¼ IPS X 5575 Page 25—90 Vol. 7 of 2.b.

3.2.3 Reinstall new section of hydraulic piping
using new seals, gaskets, 0-Rings and fasteners , flush out
system and refill with new service oil in accordance with 2.b.

3.2.4 Conduct operational test on breech operating
hydraulic system itt accordance with 2.b. Submit a copy of test
results to the SUPERVISOR.

CUEC1~ POINT

3.3 Receive from Gunnery Division of Ships Force seven
Aeroquip Roses No. ¼” 1509—4 to be hydrostatically tested
using 2.c for guidance.

(continued )

Figure G—2. SAMPLE LOCALLY PREPARED GUN MOUNT WORK ITEMS
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3.3.1 Visually inspect hoses for the following:

3.3.1.1 Frayed or cracked reinforcing wire
coils.

3.3.1.2 Missing or worn parts.

3.3.1.3 Inspect ground surfaces for scratches,
nicks gauges and other damage that would prevent proper sealing
and locking.

3.3.2 Hydrostatically test the seven Aeroquip Hoses
in accordance with 2.b.

3.3.3 Submit a report of inspection and test results
to the SUPERVISOR.

4. QUALITY ASSURANCE REQUIREM ENTS:

4.). None additional

5. NOTES :

5.1 Government furnished material and services: None

Figure G-2. (continued)
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uss P~~~ius (FF 1052)

~~MR: 16-004

FF1052 CLASS SON SPEC ITEM NO: 481—01
(FF1052 TM~ U 1097) SWLIN: 481.AO1A

— 1.1. 1,1.1.2 ,1.1.3 ,
- 1.1.5,1.1.6

I 1. SdOPE: -

1.1 Title of Work : Radar AN/SPG-53, Repa.i:

1.2 Location of Work: MZ—68 G2’CS Control Room (3—41—0—c )

1.3 Identification . . -

- .1.3.3. AN/SPG—53; tdar (FF1052 thru 1055, 1055, 1057
thru 1067, ...069 thr~ 1071, 1013, 1074, 1076, 1077,

- .
•~~

• 
3.082 thru 1083, 1088 thru 1090, 1093, 1096, 1097)

3..3.2 ~N/SPG—53D Radar (271068 , 3.072, 1075 th.ru 1080)

1.3.3 AN/SPG—53F Radar (FF 1056 , LOSL, 1086 , 3.087,
• • ~.09l , 1092, 1094, 1095)

1.4. Security C1ansificati~n of Spaces.

- ~.4.1 ~~—68 GZCS Control Room is a RESTRICTED area in
accordance with Industrial Security Manual DOD—5 2 2 O—2 2.~-1. When
area is posted by Ship s Force4 a clearance will, be required
for access.

2. REF .ENCES: 
. 

-

a. : Standard Itexts , 

. 

-
- NAV0R~ 0P2782 Volune 1, Change 4, Radar Set A~~/SPG-53A
and 0, Descripe~on, Installation, Operation and
.Maintenanca (Available SUP SEIP)
-NAVSEA 0P4169, Radar Set AN/SPG-532 Description ,

- ...  ln stallaticn; Operation and Maintenance. (Available
SUP SHIP)

C. j-IIL—STD—13l0C - 
-d. • .- . NAVSEIPS 0967—000—0 110, Electronics Installation

Maintenance Book Installation Star.dards, Section 4
~ (Avai1ab1a SUPSMIP) .

e. Maintenance Index Page G—139/4 , Mainter.ar.ce
:-P.eq,iirenent Card (:-L~c) W—X, W—2 , M—3 , M—4 , M—5, M—6P~, M—8,M—l1, 0—1 . S—2

481— 01
Augus~~ !9~ ?

• (continued)

Figure G-3.  SAMPLE CLASS BOH SPECIFIC’ATION
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COAAR 16.004
3. REQUIRZMZNTS:

3.1 Interferences

3.1.1 Remove ar.d reinstall interferences necessary
to accomplish work required by this specIfication. Comply with
the requirements of 009-23 of 2.a. -

3.2 Removal - 
-

3 • 2.1. • Develop wire breakdown/hookup cards. Disconr.ect
and re~zove from ship dr awers and components. Drawers and components
that present a problem to remove or require cutting of access
openings need not be removed and shall be overhauled in place.
Protect cable ends from physical and enviror.men~al damage.

3.3  Repair - . -

3.3.1 Accomplish repair of equipments of 1.3 in accordance
with 009—33 of 2a. Use 2.b, for guidance.

3.3.2 Examine all waveguide and Conduct VS~R tests.
Submit a copy of conditions found and test results to the
SUPERVISOR. • - 

• 
-

3.4 Clean and paint antenna reflectors.

3.4.1- Mask the dielectric feed horn . 
-

3.4.~~- Wipe the reflector surface free of chalked paint,
dust, or other foreign material with a soft cloth, dampened
with mineral spirits TT-T—291 or equivalent. Use care not to
damage the concave surface. Do not use a wire brush, sand paper
or other abrasive materIal when cleaning the reflector surface.

3.4.~3 Apply one coat of haze gray enamel number 27
Federal Specification TT-E-490. Apply the coating thin and even,
preferably with a spray gun.

3 .4 . 4  Air dry and remove masking from the dielectric
feed horn.

3.5 ReinstallatIon

- 3.5.1 Reinstall equipment on ship using 2b as a Guide.

• 3.5.1.1 Use new mounting fasteners of same type
and size removed.

481—01

(continued)

Figure G-3. (continued)



—~~-—-•, - _
~~~~~~~~~~~~

THIS PAG~E IS B~ST QUM~tT! P C f l~ Z~E
FROM CO?I FUB24Is~~~ ~~

CCAA R 16.004 
-

3~5.1.2 Ground equipment in accordance with 2.c.

• 3.5.1.: Connect ship ’s cabling, replace any
damaged connectors , lugs or wire markings. Conform to the
requirements of 2.d.

3.5.1.4 Mechanically and electr~ca1ly alignequipment. -

3.6 Tests -

3.6.1 Energize equipment, make adjustments, alignments,
and calibrations to achieve operational characteristIcs in
accordance with 2 .b .

CBECR POTNT: -

3.6.2 Conduct tests in ac~ccrdance with 2e. to demonstrate
satisfactory performance.

3.7 Reports •

3.7.1 Submit filled in MP.C data sheets to SUPZRV SOR.

3.7.2 Submit report indicating the name , part number and
price of individual parts and materials installed to the SUPERVISOR.

4. QUALIT~f ASSUR.~~ CZ EQUI?~~~~~ TS:

4.1. None additional.

5. NOTES:

5.]. Government :urnished ~.ateria1 and ser7icas : None.

5.2 The ccntr~ctor will ha reimbursed for repair partsin excesn of $1,500 total. A~y pares required above this figureshall be reported to the S~~PIRVIS0R before proceeding.
Reinburse nant fo r e~ oess costs will be made by contract a=endr.ant.
A repair part dafined ao an integral part, used to replace a
worn , damaged, or defective part.

4 81—01

Fi gure G- 3.  (cont inued)
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TI~IS PA(~E IS BEST QUAL ITY PR&CTIC.A.BI~
~~~M C~L’Y 31J&t~ISki~D I’O DD~Q ..... ~~~~.—

USS PRARRIS ( F F— 1 09 4 )  ITEM NO: 48 1—76
COAAR : l6 004 - SWLIN : 48lAOlA

1.2

SCOPE:

1.1 Title: Mark 68 Gun Director, Replacement and Checkout.

1.2 Location of Work :

1.2.1 03— 54—0

1.2.2 Barbette (02—54—0)

1.2.3 Mark 68 GFCS Control Room (3—41—0—C)

1.3 Identification:

1.3.1 Mark 68 Director

1.3.2 Control Panel , MX 146

1.3.3 Radar Mount Subassembly (less reflector)

1.3.4 Amplifier, MX 76

• 1.3.5 Motor—Amplidyne, Cross Level

1.3.6 Motor-Azeplidyne, Elevation

1.3.7 Motor—Amplidyne, Train

1.3.8 Box Assembly, Search Progranner Control

1.3.9 Slip Ring Assembly, MX 7

1.3.10 Mousing & Arm Subassembly, DO’s Sight

- 1.3.11 Telescope , MR 100

1.3.12 Radar Transmitter

1.3.13 Rangefinder

1.3.14 Antenna Reflector

1.4 Security Classification of Spaces and Documents

1.4.1 MX 68 GFCS Control Room is a RESTRICTED area in
accordance with Industrial Security Manu~1
000—5220—22M. When area is posted by Ship s
Force, a clearance will be required for access.

48 1—76

(continued)

Figure G-4.  SAMPLE SWI
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2 . REFERENCE :

.~. Standard Items
b. 0.?. 3643 Gun Director Mk 68 Installation
c. 0.?. 3480 Gun Director Mk 68 Operation
d. General Specification for Ships of the U.S. Navy
e. 0.?. 2414 Slip Ring Assembly, Mk 7
f .  NAVSHIP 0967—LP— 6ll—604 0 , Test and Certification

Manual, Test No. 48lGllK3OlOI.

3. REQUIREMENTS :

3.1 Remove and reinstall interferences necessary to
accomplish work required by this specification. Comply with the
requirements of 009—23 of 2.a.

3.2 Removals

3.2.1 Disconnect Ship ’s cabling from items listed in
1.3.1 through 1.3.13. 

-

3.2.1.1 Tag conductors for connection during
reinstallation.

3.2.2 Remove antenna reflector ~l.3.14) from gundirector. -

3.2.3 Prepare items listed in 1.3.1 through 1.3.13
for shipment to NAVORDSTA Louisville, Ky.

3.2.3.1 Request shipping instructions from
the SUPERVISOR.

3.3 Refinish antenna reflector (1.3.14)

3.3.1 Wipe the reflector surface free of chalked
paint, dust, or other foreign material with a soft cloth, dampened
with mineral spirits TT—T—29l or equivalent. Use care not to
damage the concave surface. Do not use a wire brush, sand paper
or other abrasive material when cleaning the reflector surface.

3.3.2 Apply one coat of haze gray enamel number 27
Federal Specification TT-E—490. App ly the coating thin and even,
preferably with a spray gun, air dry .

3.4 Receive replacement Mk 68 Gun Director and loose
detail material, unload from transporting carrier . 

-~

3.4.1 Place Director on a suitable stand to facilitate
assembly.

481—76

(continued)

Figure G-4. (continued)
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3.5  Assemble Gun Director in accordance with 2 . b .

3.5 .1 Install  range f inder , slip ring assembly and
antenna assembly in accordance with 2.b and 2.e.

3 . 5 . 2  Make all electrical , mechanical, and wave guide
connections. Lubricate Director in accordance with 2.b and 2.c.

3 .5 . 3  Clean and lubricate ships foundation and Direc-
tor foundation in accordance with 2.b and 2.c. Prepare foundation
surfaces in accordance with 2 . b .

3.6 Install Gun Director on ships foundation in accordance
with 2 .b .

3 .6.1 Secure Gun Director to foundation with new
fitted hold down bolts and !ecuring hardware in accordance with
075d and 075e of 2.d.

3.6.2 Accomplish electrical hook—up requirements , com-
plete installation requirements , alignment, and calibration instruc-
tions listed in 2.b.

3.6.3 Conduct Post Installation Test in accordance
~ii th 2 .b  and 2 . f .  

-

3 . 6 .4  Submit a copy of installation tests results
to the SUPERVISOR in accordance with 2.f. - -

3.7 Clean , prepare , prime and paint all disturbed surfaces
to match surrounding areas.

3.8 Notify SUPERVISOR when shipping fixtures are available
for disposal and request disposition.

4. QUALITY ASSURANCE REQUIRE~~ NTS :

4. 1 None Additional

5. NOTES:

5.1 Government furnished material and services:

5.1.1 MX 68 , Gun Director

5.1.2 Control Panel, MX 146

5.1.3 Radar Mount Subassembly (less refl ector )-~

5.1.4 Amplifier , MR 76

481—76

(continued)

Figure G-4.  (continued)
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5.1.5 Motor—Amplidyne , Cross Level

5.1.6 Motor-Amplidyne, Elevation

5.1.7 Motor—Amp lidyne , Train

5.1.8 Box Assembly, Search Programmer Control

5.1.9 Slip Ring Assembly, MR 7

5.1.10 Mousing and Arm Subassembly, DOS Sight

5.1.11 Telescope , MR 100

5.1.12 Range Finder Assembly

5.1.13 Range Finder Assembly Shipping Container

5.1.14 MX 68 , Gun Director Shipping Jig

Figure G— 4 . (continued)
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ITEM ~ _____ ______

DATE :_______ _________

1~. SCOPE:

1.1 Title:

2. REFERENCES:

a.

b .

C.

3. REQUIREMENTS:

3 .1

3 . 2

3 .2 . 1

3 . 2 . 2

3.3

3.3.1

3 .3.1.1

3.3. 1.2

1 of 1

ITEM NO: ______________

Normally Standard Items are limited to the above three basic paragraphs .
However , a paragraph 4 Q~~~~ ITY ASSURANCE REQUIREMENTS and a paragraph 5
NOTES may be added if necessary . If paragraph 4 QUALITY ASSURANCE
REQUIRENENTS is not required and NOTES are appropriate , the paragraph
listing NOTES will be number 4.

STANDARD ITEMS (SIs) are distributed by SUPSHIP to all holders of MSR
Contracts. Subsequently, they are incorporated in the solicitation by
reference .

Figure G-6 . STANDARD ITEM FORMAT
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SHIP : ________________________ ITEM NO : 
___________________

_________________ 
PCN :_______________________

PLANNER 4

1. SC ’i’E:

1.1

1.2 loc,it ion of Work : (Omit  when not applicable)

1. 3 1 ~ ‘ : , t c f i a a t l o n :  (Omi t when not applicable)

1.-; ~~-au ri ty ~1ossification of Equipment/Components, Spaces and
- aua--r ~ i : (-mi t when not applicable)

- 
-
~~.

a. ~~‘C i : ,  1~~~I-rfl S (Normally first)

L .

3. ~~~~ ,k EME~~1S:

3.1.1

3.1.1.1

3 . 1 .1 .2

4 .  QUALITY ASSURANCE REQUIREMENTS:

4 1

4.1.1

4.1.2

4.2

5. NOTES:

5.1

5 .2

5.2.1

5.2.2

FILE NO: 721—01
9—25—78

ITEM NO: 
___________________

Figu re  G-7.  STANDARD WORK ITEM AND LOCALLY PREPARED WORK ITEM FORMAT
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APPENDIX H

GLOSSARY OF
ABBREVIAT IONS AND ACRONYMS

This appendix lists commonly used abbreviations and acronyms.

A Milestone denoting the beginning of an Overhaul

AAW Anti-Air Warfare

ADP Automatic Data Processing

AEL Allowance Equipage List

Alt Alteration

APL Allowance Parts List

ASW Anti-Submarine Warfare

BOH Baseline Overhaul

CD (or CRUDES) Cruisers/Destroyers

CG Guided Missile Cruiser

CID Component Identification Number

CIWS Close-In-Weapon System

CMP Class Maintenance Plan

CNO Chief of Naval Operations

COG Cognizance

COMNAVSEASYSCOM Commander, Naval Sea Systems Command
COSAL Coordinated Shipboard A llowance List

CSMP Current Ship ’s Maintenance Project

CSRR Combat Sys tems Readiness Review
CSRT Combat Systems Readiness Test

CY Calendar Year

D Alt Alteration authorized and funded by the TYCOM

~~~~ DD Destroyer

DDEOC Destroyer Engineered Operating Cycle

DDG Guided Missile Destroyer
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ECR Equipment  Condi t ion  Report

EIC Equipment Identification Number

EOC Engineered Opcratinq Cycle

EP Electronic Panel

ESL Estimated G’irvice Life

F A lt  A l ter a t i o n  funded by TYCOM and accomplished by forces
afloat

FAR F’unctions , Assignments , and Responsibilities

FF Frigate

FMA U Fleet Maintenance Assistance Group

FMP Fleet Modernization Program

FMSO Fleet Material Support Office

FROGS Fleet Report of Gun Systems

FY Fiscal  Year

GAO Government Accounting Office

GFCS Gun Fire Control System

GFE Government Furnished Equipment

GFM Government Furnished Material

GSED Gun System Engineering Department NOSL

GWS Gun Weapon System

GWSRP Gun Weapon System Replacement Program

HM&E Hul l , Machinery, and Electrical

ICP Inventory Control Point

IFP Invitation for Bid

ILS Integrated Logistic Support

IMA Intermediate  Maintenance Act iv i ty

IMMP Integrated Maintenance and Modernization Planning

INSURV Inspection and Survey

ISEA In—Service Engineering Agent

K Alt An alteration authorized and funded by NAVSEA

LOGSAT Logistics Special Assistance Team

LPWI Locally Prepared Work Item

MC)\ Material Condition Assessment

MCL Material Condition Life

MCR Mater ia l  Condition

H-2
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MDS Maintenance Data System

MI Material Inspection

MIP Maintenance Index Page

MIS Management Information System

Mk Mark

Mod Modification

MRC Maintenance Requirement Card

MSR Maste r Ship Repai r  ( C o n t r a c t )

NAVORDSTA Naval Ordnance Station

NAVSEA Naval St- ti Systems Command

NAVSEACEN Naval  Sea Support Cen te r

NAVSEC Naval  Shi } E n g i ne er i n g  Command

NAVSUPSYSCOM Naval Supp l- 1- Sys t’ -ma Command

NOS Naval Ordnance .~ t i t ior1

NOS/L Naval ‘ r inari -
‘ -~t -~ t ~~lii Leuravi lle

NSWSES Naval Shi p Wt’aj ons S ; - t , - n  Engineering Station , Port
Huenejue , (- .lifornia

OA Ordnance A 1t I - r i t l o I c  (ordAlt)

OCSOT Operational Combat System Operability Test

O&M1~ ( 1 - ~-r a t 1 o n s  and M a i n t e n a n c e , Navy (Appropriation)

O&MN R Ope ra t ions  and Main tenance , Naval Reserve (Appropriation)

OP Ordnance Publication

OPNAV Office of the Chief of Naval Operations

OrdAlt Ordnance Alteration

ORDSAT Ordnance Special Assistance Team

ORI Ordnance Re p l a c e men t  Index

OVHL (or 0/H) Overhaul

PC&H Packing , Cra t ing  and Handl ing

PERA P lanning  and Engineer ing  for Repairs and Alterations :

(A S C ) - Amphibious Ships and Craf t , Norfolk  NSYD
( CD) - 1 ru isers/Destroyers , Philadelphia NSYD
(CSS) - Combat Support Ships , NAVSEA Industr ial

Support Office (NISO) San Francisco
( C V )  - A i r c r a f t  Ca r r i e r s , et c . ,  Puget Sound NSYD
( SS)  — Submar ines , Portsmouth NS YD

~~~~ PMDO P lanned  Ma i n t e n ar i c e  Dur ing  Overhaul
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PMS Planned Maintenance System

POA&M Plan of Action and Milestones

POM Program Objectives Memorandum

POT&I Pre-Overhaul Test and Inspection

PUBSAT Publication Special Assistance Team

Quality Assurance

QPL Qualified Products List

RAV Restr ic ted Availability

REFTRA Refresher  Training

RIR Repai r Inspection Requirement

RMMS Repair Maintenance Management System

ROH Regular Overhaul

RSPE Radar Signal Processing Equipment

SARP Ship Alteration and Repair Package

SCORE Shipboard Condition Overhaul/Repair Evaluation Manual

SFOMS Ship ’s Force Overhaul Management System

ShipAlt Ship Alteration

SI Standard Item

SIMA Shore Based Intermediate Maintenance Activity

SMA System Maintenance Analysis

SOAP Supply Operations Assistance Program

SPCC Ships Parts Control Center

SPA Selected Restricted Availability

SSIP Ship Support Improvement Project

SUPSHIP Supervisor of Shipbuilding, Conversion and Repair

SURF LANT Surface Force Atlantic

StJ RFPAC Surface Force Pacific

SUW Surface Warfare

SWI Standard Work Item

SWLIN Ship Work List Item Number

SYSCOM Systems Command

TAV Technical Availability

T&C Test and Certification Manual

TDS Target Designation System
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3-N Maintenance and Material Management

TRS Technical Repair Standard

2-Kilo (2K) Maintenance Action Form (OPNAV 4790/2K)
TYCOM Type Commande r
WDC Work Definition Conference
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