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- ABSTRACT

I
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 of baseline overhaul repair requirements
for gun weapon systems , the CIvJSRP and DDEOC Program Management Information

- System (MIS) data interface, ~ JSRP support to DDEOC Program site teams ,
update of NAVSEAINST 8300.2A AGun Weapon System Replacement Program’, and
overall coordination of the GWSRP and DDEOC Program . All analyses were

• -— limited to items of significance to both the ~~SRP and the DDEOC Program .
f ~ The conclusions and recommendations presented are intended to provide pro-

gram managers with guidelines for the coordination of their respective
• maintenance management activities and improvement of their current

I procedures .
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I
SU~1MARY

ti
I 1. BACKGROUND

- This report presents the results of a study to improve coordination
I - between the Gun Weapon System Replacement Program (GWSRP ) and the Destroyer

Engineered Operating Cycle (DDEOC) Program performed by ARINC Research
- Corporation under Contract N00174-79—C-0035 for the Manager, Surface

I Weapons Systems Maintenance Branch, Naval Ordnance Station, Indian Head,
Maryland. Two previous studies on this subject were submitted to the Naval

- Ordnance Station, Indian Head, under Contract N00l74—78—C-0105. Those
F studies provided the background and basis for further analysis and support

in the task areas specified in this contract. This study addresses five
• specific tasks:

i k
- 

• Analysis of Gun Weapon Systems Baseline Overhaul (BOH) Repair
Requirements

F

[ - • Analysis of the GWSRP and DDEOC Program Management Information
System (MIS) Data Interface

Analysis of Ways to Provide GWSRP Support to DDEOC Program Site I;
I - 

Teams
I Updating NAVSEAINST 8300.2A “Gun Weapon System Replacement Program”

• Continued Support to the Overall Coordination of the Two Programs

The surface gun weapon systems analyzed are currently managed by the
GWSRP and installed in DDEOC Program ships. The initial step of the

f analyses was to collect and evaluate applicable data an~3 documents. At
1.. the same time, we identified potential opportunities to improve integra-

tion of existing maintenance support procedures. Discussions were held
1’ with appropriate technical activities to gain further information and
L. insight into the analyzed 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 review . Their comments were incorporated in the formulation of this

• 
- report ’s conclusions and recommendations.

These analyses resulted in a number of conclusions and recommendations.
• L. The recommendations are for actions which, if implemented , should provide

11 
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better joint program coordination and enhance the overall support of gun
weapon systems within the framework of the DDEOC Program.

2. CONCLUSIONS AND RECOMMENDATIONS

The major conclusions and recommendations resulting from the analysis
are summarized as follows :

The gun weapon system BOR requirements need the period~c review
from the GWSRP to ensure their accuracy and responsiveness to
Fleet needs . Analysis of post-baseline overhaul Maintenance Data
System (MDS) data for gun weapon systems experience can provide a
significant input to the GWSRP ’s review. Review of FF—1052 Class
BOH requirements indicates a need to discontinue the Class “B”
overhauls for gun weapon systems unless they are accomplished in
accordance with technical repair standards or the specific “item—
by-item repairs” resulting from POT&I.

• Some data elements of the GWS RP MIS are not currently in the DDEOC
RMMS and vice versa. The transfer of data relating to configura—
ion, inspections,and scheduling could be exchanged to improve the
overall capability of each system. Data should be exchanged by
means of direct hard-copy transfer with minimum changes to existing
programming.

• The GWSRP and the DDEOC Program could benefit from the application
of Material Condition Assessment (MCA) procedures to gun weapon •
systems and their subsequent integration into the DDEOC site team
effort. This process could be initiated by the development of a ri

• procedure for reading the EP2 panel time meter found in the 5”/54
caliber gun I~ounts. The actual conduct of the MCA procedure poses
the greatest problem because current billet authorization does not
specify personnel with the requisite experience. The TYCOMs, work—
ing with the GWSRP and DDEOC managers , would have to identify the
personnel who could assess the gun weapon system during DDEOC site
team visits.

• • The GWS RP is a dynamic program that must coordinate the effort of

• many Navy organizations while keeping up to date with current Navy
and NAVSEA policies and directions . NAVSEAINST 8300.2 series
should be updated periodically to reflect current GWSRP policy and
procedures in effect.

• Several areas of interest to the GWSRP require investigation to
improve program procedures and could be integrated with the DDEOC
Program to the benefit of both programs. Some of the areas that
should be analyzed are:

Status of Programmed OrdAlts

Installation of On—Line Terminals for GWSRP MIS

Waterfront Equipment Removal and Installation Capabilities .j
Future EOC Program
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CHAP TER ONE

rNThODUCT ION

- 1.

- 1.1 GWSRP AND DDEOC HISTORICAL BACKGROUND

The Gun Weapon System Replacement Program (~~~SRP ) was o r iq i n a t e d  in
1964 by the Bur eau of Naval Weapons as t h ~~ Ordnance Replacement Program .

• The mission of the proqrat~i was to provide a source of replacement for• guns,  f i r e  control , and related equipment , most of which had been installed
in the mid- to 1at ~~-l94Os  and had rI-ached a s t a te  of d i s r e p a x r  through
extended service. Under iTh . ~- I o ~ : r i m , available qun mounts , computers ,

- rada rs, and related e q ul } n e : l t  w~~rc ov~~ hwled in a depo t assemb l y line
operation and used to r e i lace badly worn guns and related systems installed

• 
- in the Fleet .  Removed items were placed in a :t}air pipeline to keep the

replacement cycle qoing .

• I nt e n s i f i e d  use ot  qun mounts  in the Southeast Asia conflict and a
drastic reduction in rotatable pool assets contributed to increased mainte-
nance requiremen ts of t i e  gun weapon systems and h i g h li qh t e d  the need for
an efficient GWSRP . To keep pace with the increasinq volume and complexity
of maintenance in an cra of tiqhteninq defense budgets, th e GWSRP p lann ing

• process requires coordination with other ma intenance manaqement programs .
A principal requirement is to coordinate and integrate the activities of
this established maintenance program with similar activities of the Destrcy—
er Engineered Operating C~.c’le (DDEOC ) Program .

1..  The DDEOC Program was under taken u Augus t 1974 to develop a de tailed
• • maintenance strategy and implementation plan to support a 54 ±6 months

- - operating cycle for the FF—1052 , DDG-37 , and CG-16 and -26 classes of ships . :• -
~

As this and other maintenance-related programs concurrently evolved , CNO
Project Red “E” , now the Ship Support Improvement Project (SSIP), was
created in January 1975 to draw toqcther, coord ina te , and in tegrate all

• maintenance—related programs for surface ships .

• Part of the SSIP e f f o r t  is to exp lore  and exploit the substantial
- benefits from the use of established products , procedures , and organiza-

tions , common to EOC programs . Just as benefits are available from the
similar i t ies  between EOC programs, benefits are also available from the

• similarities of separate but in te r re la ted  maintenance  programs . Several
programs have been established in the past to solve particular maintenance

- problems , improve material  cond ition , or increase operational availability.

1—1
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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 requirements and procedures and to maximize the effectiveness of the
use of resources by both programs .

1.2 REPO~~ BACKGROUN D 
I -

This report is the second analysis resulting from the initial study
conducted under Contract N00174-78-C-0l05. The initial study identified
areas of coumrrn interest between the GWSRP and the DDEOC Program and made
recommendations for integrating these interests. ARINC Research Corporation •
Publication 1655—01—1—1779 , dated June 1978, reported the results of that
study . That effort was directed toward developing recommendations that
would improve coordination between the Gun Weapon System Replacement Pro-
gram and the Destroyer Eng ineered Operating Cycle Program . As a result
of that study seven areas were identified as prime candidates for analyses
that would enhance their respective maintenance management support of gun
weapon systems. These areas were:

Inspection Procedures
• Bid Specifications Written for Overhauls r
• Base’ine Overhaul (BOH) Repair Requirements

• Management Information Systems Data Exchange

• Material Condition Assessment Procedures Conducted by DDEOC Site
Teams

. Class Maintenance Plan Requirements

• Program Scheduling Requirements

The first two areas were considered to be of the highest priority and
were therefore treated in the first analysis under Contract NO0174-78—C—
0105. The results of that analysis can be found in ARINC Research Publica-
tion 1655—02-2-1818. Three topics treated in this report —- baseline over-
haul repair requirements , Management Information Systems (MIS) data exchange,
and material condition assessment procedures conducted by DDEOC site teams
-— were studied as a continuation of analysis efforts recommended in Pub-
lication 1655—01-1-1779. Two additional topics were analyzed in this
study -- update of NAVSEAINST 8300.2A “Gun Weapon System Replacement Pro—
gram” and the provision of continued support to the coordination of the
c~~SRP and DDEOC Programs -- because they were considered to be essential
GWSRP support requirements warranting analysis. The last two of the seven
identified topics -— class maintenance plan requirements and program j  -

scheduling requirements -- are not addressed in this report.

-j
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1.3 STUDY OBJECTIVE

The primary objective of this study is to define procedures for the
integration of three of the ident i f ied  specific areas of interest to the
GdSRP and DDEOC Program : baseline overhaul repair requirements , inter-
faces between program management information systems, and GWSRP suppo rt to
site teams. Included in the study ’s objec tive is the update of NAVSEAINST
8300.2A and provision of support for improving overall coordination between
the two programs . To meet this study ’s objective we undertook the follow-
ing specific tasks:

• Develop procedures for the implementation of interfaces between
the GWSRP and the DDEOC Program in the development and update of
BOH repairs requirements for gun weapon systems .

• Develop procedures that provide for an exchange of software and P
data between the GWSRP and the DDEOC Program management information
systems .

• Recommend procedures that would enable GWSRP expertise to be made •
available to the DDEOC Program site teams and DDEOC Program site
team information on gun weapon systems to be made available to the
GWSRP .

• Update NAVSEAINST 8300.2A “Gun Weapon System Replacement Program”.
Document the gun weapon system support interfaces that will  be

V included in the DDEOC Program and other newly established mainte-
nanc e management programs .

Iden t i fy  existing and potent ia l  areas of interest between the GWS RP
and DDEOC Program and make recommendations for integrating these
mutual interests.

1.4 STUDY APPROACH

This study was conduc ted in f ive  separate and independen t tasks :

• Task 1: BOH Repair Requirements. Develop procedures for the GWSRP
interface with the DDEOC Program in developing and updating BOH
repair requirements for gun weapon systems .

• • •  Task 2: Program MIS Data Interface. Develop procedures that pro-
vide for an exchange of software and data between the GWSRP and the
DDEOC Program management information systems .

O -~ • Task 3: GWSRP Support to Site Teams. Recommend procedures that
would enable GWSRP expertise to be made available to the DDEOC
Program site teams and DDEOC Program site team information on gun
weapon systems to be made available to the GWSRP .

Task 4: NAVSEAINST 8300.2A Update. Update NAVSEAINST 8300.2A “Gun

• 
1 Weapon System Replacement Program” to document the gun weapon sys-

tern support interfaces that will be ongoing with the DDEOC Program
and other newly established maintenance management programs .

~

• 
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• Task 5: Continuing Inter-Program Coordination . Provide continuing

engineering and management effort to support the GWSRP’s integra—
tion with the DDEOC Program.

Although each task stands alone and was analyzed separately from the
others , it was important to the total effort that a basic set of analytical •

•procedures be applicable to the conduct of all tasks. The approach to Tasks
1 through 4 of this study consisted of the following steps:

• Collect Information. The first step was to collect information
concerning the specific procedures and program elements being
followed in each task area. This information consisted mostly
of documents in the form of existing procedures , instructions ,
reports , inspection results, maintenance requirements, etc. Data
were acquired from the following sources :

GWSRP documentation

DDEOC Program documentation

Interview results •1

ARINC Research files

This process continued throughout the study with emphasis during
the first months.

• Analyze Information. The second step was to analyze the available
information. The analysis was directed toward determining : -

The methods of integration

The ramifications of implementing integration -

Only gun weapon systems previously determined to be common to both
programs were analyzed. Upon completion of this step, we developed
initial findings for potential improvements and integration with 

-

existing procedures . - -

• Develop Tentative Integration Procedures/Improvements. The third 
-

step was to develop tentative integration procedures and program
improvements for the four tasks. Documentation analyses coupled
with continuous contact with program personnel resulted in these
initial findings . Much of the activity in this step was conducted
in concert with those in the following steps.

• Conduct Interviews. The fourth step was to interview the respons i-
ble principals in the GWSRP and the DDEOC Program . This activity
continued throughout the entire study but after we reached our - - 

-•

initial findings., we concentrated on :

Expanding the scope of the findings }
Validating recommended procedures and improvements

Gaining additional feedback from the various echelons of GWSRP
and DDEOC Program participants concerning their, involvement
with the designated tasks

1-4
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• Develop Conclusions and Recommendations. The final step was to
develop the conclusions and recommendations that resulted from the
preceding anal yses .

Task 5, supporting the overall coordination of the two programs , was
a cont inuing e f fo r t  accomp lished concurrent ly wi th  the analysis described
above. Our approach was to obtain additional information concerning aspects
of both the GWSRP and the DDEOC Programs in the course of conducting the
Task 1 through Task 4 analyses. In developing that approach we analyzed
newly acquired information to identify future coordination actions. Addi-
tional information acquired that amplified or altered previous conclusions
was documented . The final phase of this task was the presentation of
updated conclusions and recommendations regarding the Gun Weapon System
Replacement Program Coordination Study .

1.5 REPORT ORGANIZATION

chapter Two of this report describes the results of the analysis of
baseline overhaul repair requirements for gun weapon systems . Chapter Three
gives the results of the analysis of the data interface between the GWSRP
and the ODEOC Program management information system . Chapter Four presents
the results of the analysis of the integration of OIF~SRP expertise into

• DDEOC Program site teams. Chapter Five describes the results of the efforts
applied to update NAVSEAINST 8300.2A “Gun Weapon System Replacement Pro-
gram .” Chapter Six documents the findings of the continuing effort to

• 
• coordinate the GWSRP and the ODEOC Program. Chapters Two through Six are

complete in themselves so that they can , if  desi red , be dist r ibuted as
• separate reports. Chapter Seven summarizes the status of all e f for t s  con—
• ducted as part of the GWSRP coordination study . Appendixes A through E
• present data supportirtq the analyses in chapter Two through Six. Appendix

F is a glossary of terms .

1 .

L
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CHA PTER TWO

BASEL INE OVERUAUL REPAIR RE QUIREME N TS I C R
TIlE GUN WEAPON SYSTEM

2 
~ IN’ rRCIn ’clI oN

For shi ps en ter i ng  th e  DOROC Program (except  the DD— % 3 C l a s s ) ,  the
baseline overhau l has been established as a pre requ is i t e  to enter inq the
extendes~ operating cyvl  e. The Eng i neere d Operating Cycle (EOC) is that

-
, period of time from t h e ’ completion of a ship ’s overhaul through the normal
- 

operating period and subsequent regular overhaul (Roll). As e ach DDE OC
sh ii ’  enters the program i t  w i l l  undergo an in i t i a l  BOH and then en ter  i ts
EOC as prescribed i n  the Class Main t en ance  P l a n  ( C M P ) .  The key elements

• that will b estabi i shed upon comple t ion of BOIl arc’ the DDEOC Class con—
f igu ra t i on  base l ine ’ and the DDEOC Class mater ia l  c o n d i t i o n  baseline . The
confiquration and material condition of a g iven  ship complet i ng BOH will
be stated in terms of exceptions to the class b a s e l i n e  d ef i n i t i o n s. The

• importance of correctly determining those requirements to Pt’ inc l uded in
the BOB is important to th e ’  success of the DDEOC l’ roqram . Fai lure to
include an overhaul repair requirement in the material condition b~ise ’line
could result in an equi pment ut et  re ’ceivin q depo t—lev e l  r epa i r  maintenance
for a ye•rio~t of four to five years in ad d i t i o n  to the time since it pre —
viously was re- i-aired during Roll . Si t s - i a  1 Rt -str li - t e d Avai lab i l  i t  i e s  (SRAs )
scheduled during the t ’ne j i ne ’e .’re’d operating c yc l e  could he Utilized to con-
duct v a r y in g  amounts of the depot hull repairs.

• In the i n t e r e s t  of a ss u r in g  un i fo rm material condi t ion  fo r  t h e  gun
t ~ weapon systems of ships c omplet  I nq Boil , t h e -  coordina t ion of GWSRP expe r t is e ’

for BOB repair requ i rt ’me - i : t s  development an d update process was recommended .
r Through a con t inu ing  process of input from t h -  GWSRP , the ODEOC can is’

responsive to the ’ latest needs of the  g un  weapon systems . S in c e  the ROil is
• a one—tim e availability for each sh i p of the class , it  is essential that

change~ to baseline Ship ’s Alteration and R ep a i r  Packages (SARPs) formulated
( for the BOI l be ’ made upon r€ ’coqn it  ion of t l e e -  requirement . Sinc e the next
I . ~ regular overhaul is approximately 60 months a ft e r the ROH , it. is essential

that. the qun weapon systems rece ive’ the re q u i s i t e ’ depot- l evel repairs during
Roll to enhance maintenance and operational s u c c e s s  during the’ extended over-

j .  haul cycle.

• This analysis was conducted to establish procedures whereby the GWSRP
expertise could be made available to the development, and update of DDF.cX’

• Program BOll repair requirements on a continuing basis  and to determine if
any of the existing itOH repair  requ i r eme n t s  neede’d updating .

U
ii
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2 . 2  BOll REPAIR REQUIREI4ENTS FOR TIlE GUN WEAPON SYSTEM

BOB repair requirements are developed by the DDEOC Program on a class
basis, i.e., FF-1052, DDG-37, and CG-16 and CG-26 classes. The DDEOC Repair
requirements for baseline overhaul i den t i fy  by class the repairs essential
to prepar e a ship for en t ry  into the DDEOC Program. Two basic considera-
tions were used in the compilation of BOll repair requirements:

• The repair s or refurbi shments could be analy tically or historically
j u s t i f ied .

• Only specif ic actions defined well enough to prepare job orders
would be included .

Appendix A contains the p e r t i n e n t  gun weapon System BOB repair requiremen ts
for the FF-1052 , DDG-37 , and CG-16 and CG-26 classes. As can be seen from
the examp les , the BOB repair requirements  are ordered by equi pment Ship Work
Authorized Boundaries (SWABs) . This  ana lys i s  is concerned only wi th  SWABs
related to gun weapon systems (480s and 7 l Os ) .  The BOB repair requirements
i d e n t i f y  the equi pment and i t s  associated repair;  q u a n t i t y  of equipment on
each ship; source of informa t ion that  led to the entry in the class l i s t ing;
and informat ion per ta in ing to related repair , a l tera t ions, or- other ampli-
fying comments.

ARINC Research performed an i n i t i a l  analysis  of FF- 1052 and DDG-37
Class BOIl repair requirements specified for gun weapon systems under Con—
tract N00l74—C-78--C-0035. Absent from both of the BOB repair requirements
were any requirements for repair of the 5”/54 Mk 42 Gun Mounts. NAVSEA-
62YG personnel reported this was proper since gun mount overhaul require-
ments are contingent upon re - su i t s  of the MCR. The absence of repair
requirements for the 5”/54 Mk 42 Gun Mounts does not mean BOI l repairs are
not to be performed .

The resul t  of that  study was a recommendation to analyze BOB repair
requirements for gun weapon systems in depth. One product of the anal ysis
was to be an indicat ion of inputs  that  could be made to update the exis t ing
specifications, as required .

2 . 2 . 1  Data Collection

The data collection phase of th is  e f f o r t  was init iated by collecting
the BOB repair requirements for the DDEOC Program shi ps. These requirements
were reviewed and reduced to the applicable gun weapon systems and equip-
ments that would be analyzed in this  study.  To aid in the analys is  of the
BOIl repair requirements , we collected the SARP s and the end-of-BOB reports.
These documents were reviewed to compare the prescribed BOll repair require-
ments with the ac tual  repairs funded by the Type Commanders (TYCOMs ) and
accomplished du r ing  the overhaul .

Interviews wi th  personnel from act ivi t ies  supporting the GWSRP and
the DDEOC Program provided an important source of data . These data were
primarily collected as a r e su l t  of conversations with personnel f ami l i a r
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with the effects that BOB repair re’(luirements were having on th~’ maintenance
support of gun weapon systems . The f i n al source of data was the Maintenance
Data System (t ~~S) -- a subsystem of t he’ 3 — B  System . Pre-&)H and post-BOB
MDS data from FF —l05 2  sh ip s  were ana ly zed  and compared to determine  post—
overhaul maintenance burdens and the e f f ec t  i v t - U t’5 5  of the 8011 repair require-
ments . Addit ional  documents used in th is  task include the fol lowing :

DDEOC Management P l a n  of May ~~I 7 ’)

PERA ( CRU DES ) ,  Surface Shi p ’ s Pre-Overhaul  P l ann ing  Guid e -

3-M Documen tat ion

Assessing the Ef fect of the DDE OC Pro qr am on Indica t ion  of  S h i p
Material Condition - Approach and I n i t ia l  F P - 1052 Class  Results ;
ARINC Research i’ ub i i c a t is n  1653-0l -3— 184 H , December 1978.

• OPNAVINST 470 0•7E

2 . 2 . 2  DDE2~~~~~~~ram_Considera t ions

The analysis  of the DDEOC Program BOB r ep a i r  re-~ uiretue -nt s was l imited
to the FF— 1052 Class. Although there are four oth~-r c1asse- -~ of ships in
the DDEOC Program -- DDG-37 , CG-16 , CG-26 , and DD-’163 -- only th e f i r s t
three of those classes wi l l  undergo a BOB . Of t h e ’  c lasses undergoing a
BOB , onl y the FF-l052 Class provided a large enough data ha t - of completed
baseline overhauls. Figure ’ 2-1 is the DDEOC Program schedule overv i ew ;
it shows the dates when t h e  assigned classes of st i i j - s  enter  the program .
As of 1 August 1979 , 25 FF-l052s and 2 DDG-37s had completed ROB . No CG 16
or CG-26 Class ships had completed BOB . Although the a n a l y s is  was l imi ted

-
‘ 

to the FF—1 052 Class , Tables 2-1 and 2-2 show s i g n i f i c a n t  similar i ty
among the major gun weapon systems on three of the four  classes .

Certain Gun Fire Control System (GFCS ) components are common to the
DDG—37 , CG—26 , and FF—10 52 Class shi ps -- s p ec i f i c a l l y ,  the AN/ SPG—5 3A
radar (APLs 56995306 and 56995306) and the radar signa l processin g equi p-
ment (RSPE -- APL 78640113) . Both c lasses  of ships also carry Bk 47 com-

- puters , Mk 2 director drive controls , and Bk 16 stable elements, d i f f e r i n g
only in modif ica t ion  (Mod) number.  Whe re- the three classes have s imi la r
equipments , the DDG-37 Class carries the’ oldest modi f ica t ion .

All shi ps in the CG—26 C l a s s  carry the Bk 6 GFCS Mod 8 version except
• - for the BELKNAP (C G-26 ) ,  which has had the Mod 16 ins ta l led . Al l  CG-26

Class ships have been nominated to receive the Mod 1~ e i t h e r  at baseline
f ’ ’  overhaul (CG—26 , -27 , — 2 8 , -30 , -32 , -33 )  or at t he  fol lowing ROB (CG— 29 ,

-31, — 3 4 ) .  The gun f i r e  control sy~~tom that  supports the 3”/50 caliber gun
mounts will be removed along w i t h  t } iCSe ’  gun mounts dur ing  BOB . The-’ Harpoon

• weapon system and Close-In Weapon System (CIWS ) w i l l  subsequently he installed
on the CG-16 and CG- 2 (’ Classes .

All ships of the FF— 1052 , DDG—37 , and CG—2e~, Classes  are ’ equipped wi th
5”/54 caliber single gun mounts , Mark 42 Mod ‘) or 10. All  shi ps of theLi FF—1052 Class except t he ’ USS K NO X , FF-1052, have the Mod 9 gun mount
installed. The Mod 10 is i n s ta l l e d  on al l  D O G - t i  and CC-26 Class ships

2—3
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Table 2- 1 .  MX 68 GUN FIRE C(~ TROL SYS~~M OF DDEOC PROGRAM CLASS SHIPS

Class

Equipment FF-1052 DDG-37 cG-16 CG—26

I - Nods 11, 13 , 14 Mod 6 N/A Nods 8 and 16*

AN / SPG-53( ) Radar AN/SPG-53 (A , F , D) AN/SPG-53 (A ) N /A AN/S P G-53 (A , F)

Computer Mk 47 Nods 10 , 11 Mod 7 N/A Mod 9 , MR 60
V

Director MR 68 Mods 3 , 7 Mod 2 N/A Mods 3 , 9
Stable Element MR 16 Mod 2 Mod 1 N/A Mods 2 , 11

Directo r Drive -- -- N/A --

control Mk 2 Mod i Mod 2 N/A Mods 3 , 7
Radar Signal Processing Mod 1 Mod I N/A Mod 1 Digital
Eq uipment Ilk i Video Processor
Range Finder Ilk 75 Nods 1, 3 Mod 1, MR 4 1 N/A Nods 1, 3

Mod 10

~~~ BELKNAP (CG-26) has Mod 16 instal led .

- Table 2 — 2 .  5” /54 CP.LIBFR GUN MOUNT MX 42 SYSTEM OF DDEOC
PROGRAM CLASS SHIPS

- Class
T 

_ _ _ _ _ _ _ _  _ _ _ _ _ _  ___ _ _ _ _ _ _

- 
Equi pment FF-l052 DDG-37 CG-16 C’G-26

- ‘ - 
Mods ~) , 10~ Mod 10 N /A Mod 10

- Carriage Assembly MR 35 Mod 3 Mod 4 N/A Mod 4
Control  Gun Mount MR 114 Mods 0 , 1 Mod 2 N /A Mod 2

Hoist , Ammo, Upper Mk 2 Mods 4, 5 Mods 6 , 7 N /A Mods 6 , 7

• Slide Assembly MR 31 Mod 2 Mod 3 N /A Mod 3

Rammer Assemb l y MR 2 Mod 2 Mod 3 N/A Mod 3

Eje ctor, Case, Assembly Mod 2 Mod 2 N/A Mod 2
0-* Mk 2

Housing Assembl y Bk 11 Mod 2 Mod 3 N /A Mod 3
Shield Assemb ly Bk 61 Mod 0 Mod 11 N’A Mod 11
Hoist,  Ammo , Lower Mk S Mods 0 , 11 MR 7 Mods 0 N/A MR 7 Mods 0

th rou gh l~ t h rough 19

Gun Barrel Mk 18 Mods 3 , 5 Mod 3 N/A Mod 3

• USS KNOX (FF-1052) has Mod 10 ins ta l led .

2— 5



and the USS KNOX (FF-1052). Basically, the MR 42 Mod 10 gun mount is a
modernized MR 42 Mod 7 gun mount incorporating many of the desirable fea-
tures of the MR 42 Mod 9. The Mod 10 has replaced the Mod 7 during regular
ship overhauls as Mod 10 gun mounts have become available.

Since there is a great deal of similarity among the major gun weapon
systems (5”/54 Caliber Single Gun Mount and Bk 68 Gun Fire Control System)
of the ship classes of the DDEOC Program , the analysis of the FF— 1052 Class
BOH repair requirements develops conclusions and recommendations that are
applicable to similar equipments on the other DDEOC classes .

2 .2 . 3  Analysis of BOB Repair Requirements for the Gun Weapon System

We reviewed the DDEOC BOH repair requirements for the FF-1052, DDG-37 ,
and CG-26 Class ships to determine required repairs for the major gun weapon
systems . All major MR 68 gun fire control system equipments and components
for each ship class will nominally undergo a Class “B” overhaul by a depot—
level maintenance activity during baseline overhaul.

The gun fire control system may also undergo Class “A” repairs , depend-
ing upon its material -condition as reported by the Pre-Overhaul Test and
Inspection (POT&I) and confirmed by Material Condition Review (MCR) . These
Class “A” repairs would be performed by Naval Ordnance Station, Louisville
(NOSL) in accordance with NAVSEAINST 8300.2A (Gun Weapon System Replacement
Program).

There are no provisions for specific repairs for the 5”/54 caliber gun
mounts in the DDEOC Program BOH repair requirements. Repairs are performed
in accordance with the turnaround program as specified in NAVSEAINST 8300.2A .
The decision to perform a Class “A” repair (performed by NOSL), Class “B” ,
or other specific repairs (by IMA or ship ’s force) is made on the basis of r
the material condition of the gun mount as determined by POT&I and MCR
inspections.

To determine if BOB requirements for existing gun weapon systems are “
being completed as specified in the DDEOC Class BOB requirements, we analyzed
FF— 1052 Class SARPs and end—of-BOH reports. The analysis was restricted
to the FF-1052 Class for the reason previously discussed.

From the FF-l052 Class, 25 ships had completed BOB as of 1 August 1979.
We obtained Ship Alteration Repair Packages (SARPs) or end-of-BOB reports
from a total of 24 of those 25. The end-of-BOB reports are developed sev-
eral months after caspletion of BOB, so they will be reviewed later than
the SARPs. In addition, two SARPs were obtained from the FF-1053 and
FF-1059 which have not yet completed BOH. An analysis of these documents
indicates that the majority of BOH requirements are being completed as
specified. Exceptions to this finding were specific Class “C” repairs being
performed in lieu of Class “B” repairs specified by BOB requirements.

The following paragraphs describe the findings of the analysis of the . -
BOH requirements for the FF-1052 Class gun weapon system.

2-6
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Selected proposed SARPs and end-of-BUM material  condition reports for
FF-l052 Class ships that underwent BOB were anal yzed to uncover any trends
or irregularities in the established BOB requ iremen ts for the gun weapon
systems. Specifically , SWAB s in the gun fire control system (SWAB 481) and
the 5”/54 caliber gun mount (SWAB 711) were analyzed. This analysis showed 

- 

-

that the majority of BOB requiremen ts of the designated gun weapon system
were accomplished as specified. Exceptions to this finding were specific
repairs being accomplished or components being selected for the turnaround
program as a result of MCRs conducted by appropriate Naval Sea Centers
(NAVSEACEN5). Staff and field representatives of NAVSEACENPAC, COMNAV-

SURF LANT , and COMNAVSURFPAC voiced a growing concern that the current
Class “B ” BOB repair requirements are not def in itive enough to resul t in
eff icient and meaningful repairs.

The following def i nition of a Class “B” overhaul is taken from
OPNAVINST 4700.7E:

Class B - Work tha t requires such overhaul or repairs as wil l
restore the operating and performance character istics of a system ,
subsystem, or component to its “original” design and technical
specifications. - If it is required to restore the operating and
performance characteristics of an item to other than its orig inal

4 design and technical specifications , it must be so specified and
the performance criteria defined . ShipAlts , OrdAl ts, f ield
changes , and modifications , even if applicable , are not to be
accomplished unless specified by the customer. Maintenance ad-
justinent and calibration routines specified by the applicable
instruction manual , unless superseded by authority , are required .
The repair activity will demonstrate that the end product suc-
cessfully meets al l  performance criteria specified by the govern-
ing specifications.

Although this definition seems to very specifically define the require—
men ts of a Class “B” overhaul , it can and has been interpreted to mean dif-
ferent repairs when applied to particular systems or equipments by different

- - repair activities.

The consensus of the GWSRP activities and TYCOMs was that the current
definition of a Class “B” overhaul is very general and does not provide the
repair fac i l i ty  with the proper guidance to accomplish specific corrective

• maintenance . This can lead to problems such as unnecessary removal and
tearing down of an equipment or component, often resulting in funding prob-
lens with private shipyards. A suggested solution to this problem was to
specify definitive repairs in accordance with discrepancies identified in
the NCR inspection and the POT&I (instead of the Class “B” overhaul require-
ment). The intent of this proposal was to eliminate the performance of
unnecessary work on the gun weapon system components and to upgrade the
quality of required work by specifically identifying what had to be done.
In keeping with the goals of the DDEOC Program , it is recommended that the
requirements for Class “B” overhauls for selected gun weapon system equip-
ments and components be discontinued and that specific repairs be accom-
pUshed during the baseline overhaul on the basis of the results of the
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NCR and POT&I reports . Once the MCR begins to serve as the gun weapon
system inspection for POT&I , this input will come from POT&I alone .

Class “B” repairs to the MR 42 Mod 9 5”/54 Gun Mount were for the most
part not accomplished . There was no mention of any Class “B” repairs to
be performed or having been performed on the repair profile , standard base—
line SARP , or any of the end-of-BOB material condition reports . Maintenance
performed on the gun mount consisted mainly of specific repairs to individ-
ual components and equipments or Class “A ” repairs performed by NOSL. Only
two gun mounts included in the SARP5 analyzed underwent a Class “B” over-
haul . Table 2-3 presents the results of the FF-l052 Class BOB requirement
assessments.

2.2.4 MDS Data Analysis

An analysis was undertaken to determine what effect BOB repairs have
had on the post-overhaul maintenance burden of the major components of the
MR 68 Gun Fire Control System and the 5”/54 Caliber Gun Mount MR 42 Mod 9s
installed on the FF-1052 Class ships . Maintenance Data System ( MDS ) data
from pre-BOH and post-BOH FF-l052 ships were analyzed and compared to
determine post-overhaul maintenance burdens and the effectiveness of their

I - 
repair requirements. The analysis for this MDS comparison was accomplished
by ARI NC Research Corpora tion in the DDEOC Effectiveness Assessment of
June 1979 (Publication l653-Ol-SR-l966) . As more data are gathered , the
analysis could be used to support any recommended changes to BOB repair
requirements that would correspond to significant conclusions.

The analysis of MDS data is based on a comparison of ships of the same
class before and after entering the DDEOC Program . The definitions used j
for these two categories of ships within the class are baseline ships and
DDEOC ships . A baseline ship is defined as one that has not yet entered
the DDEOC Program. A DDEOC ship is one that has completed the BOB and
entered the engineered operating cycle. MDS data from similar periods of
operation were compared. The time from the end of overhaul (ROB or BOB) - -
to the start of the first deployment was used as the period of comparison .
Table 2-4 lists the baseline and DDEOC ships, their end of overhaul dates,
the dates of their first deployments , and the number of days between the
two dates. Table 2-5 lists the gun weapon systems equipments and components
that were analyzed.

The baseline data base contains information on approximately 7,200
days of operation, and 3,459 days of operation are represented in the DDEOC —
data base. MDS data are complete from 1 January 1970 through 31 January
1979. As of 31 January 1979, there were 14 DDEOC ships that had completed -j

baseline overhauls and at least 90 days of operation. Two ships, the FF’-
1064 and FF-l087 , were not included in the baseline data base since they
were both overhauled while in a forward deployed status and did not have
nondeployed periods after overhaul . In addition, the FF-1052 is the only
ship in the class that has had two regular overhauls. Because it had corn—
pleted BOH , nondeployed pe r iods were u sed in the ana lysis to increase the 

•baseline data base.
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Table 2-4. SHIPS USED IN MAINTENANCE DATA COMPARISON

Start  Number ofM u l l  End of Overhaul - -First Deployment Days inNumber (Year /Month/Day) - F(Year/Month/Day ) Period -

Baseline Ships -

1052 72/ 11/28 74/ 10/01 671
1052A 76/11/05 77/08/07 274 -
1053 74/10/18 75/07/31 285
1054 75/04/17 75/ 11/11 207
1055 73/09/26 73/06/30 276 -
1056 74/07/01 76/04/15 652
1057 74/04/22 74/ 09/30 160
1058 74/07/ 19 75/01/24 188
1059 76/03/15 76/09/02 170
1060 74 . - ’ 3 / 2 9  75/01/03 279
1062 76/03/30 77/01/03 278
1063 77/02/21 78/03/05 376
1065 76/11/05 78/01/08 428 cl

• 1066 75/02/05 75/10/14 250
1067 75/03/14 75/ 10/ 16 215
1068 76/ 12/01 77/07/01 211
1071 77/01/27 77/ 11/02 278
1072 76/03/29 77/0 1/ 15 291
1075 76/06/20 77/01/31 224 - 

-

1077 75/05/ 15 76/02/ 11 271
1078 77/03/ 10 7J/03/ 13* 732 - 

) ~~1079 76/ 12/01 77/06/27 207 -
1081 77/05/09 78/03/31 325

DDEOC Ships 
- 

1
1057 78/07/12 79/01/31* 203
1060 78/07/07 79/01/31* 208
1061 77/08/26 78/06/29 306
1070 77/11/21 79/01/31* 436
1073 77/12/23 79/01/24 396 1

3 1074 77/08/ 10 78/06/24 316
1076 78/06/21 79/01/31* 224
1080 77/11/01 78/10/01 333
1082 78/05/10 78/10/01 143 - 

-
1083 78/10/18 79/01/31* 105 1

1084 78/07/20 79/01/31* 195 -

1085 78/06/15 79/01/ 16 214 ) 
~

-

1086 78/05/ 12 79/01/31* 264 -

1089 78/10/07 79/01/31* 116

*Data period ended before first deployment. .J
1 2-10 .1 ~
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Tj bl e ~ — 5 . c MpOhENT~: INCLPDPr) TN M
AN AL Y S T:~ OP F F — 1 i 2  GUN

S ~EAPON~ ~Y~ ’1’PM~-

Equ i t - i r s - n t  
- - .

- - ~un t~t-apci system
Identi~ i c t t  ion - 

-

- Equ m i - n t  s

O1
~~

M AN S PG— ~ 3(A) Radar ~~-t

~;l  1K ~~ bh Cu n D~ r -c to r Mcd 3

GI 7A MR 47 ~~~~~~ i t t  i -r , M u ds lu - , 11

I J ;197 I c  St  ~iL- 1 ~- El i - :rs-nt

GiVE PC Sw i t c h l i o -lr d , Mk 14 Mod 13

GB 1° 5”/~ 4 -~ iber o~tn Mount MR 42 Mod -
~

The n - suit s  ot  this cornj -~~~ i s c r- i spt— c i fical i’~ r. latinq to gun weapon
j systems is summari~~ -d in Ta t - i c  2 — 6 ,  which i l l u s t rat e s  var ious  measurements

of material conditicn in t er m s  of a d a i ly  r at e  of occurrence .  The table
shows tha t  many DL~~0C values art - s i g n i f ic an t l y * lowe r than  baseline values.
Si ~t n i f i c an t  improvements w i - r i - c i t - n  for t h u  Mk 47 computer i n  failure rate ,
reduced ca~ abilit y labor a(-ti ~ s1s , t o t a l  labor ac t i o n s ,  shi p ’ s force , and
total man -h ~~ur s .  S i g n i f i c a n t  improvements  w e r e  also noted in many areas
for o t h~- r  equi pmen t s  such as t s MR (~ P ir e c t o r ,  the AN/~ PG-~~3 ( A )  Radar

-
L Set , and the gun m o u n t .  Of p ar t it  u l a r  n o b -  is t hat  u ’verv equi pment analyzed

in the gun f t  re cent reF s y st  t m  sh owi-d  s iqn i f i c an t  l v reduced total labor
• actions . However , t h i -  ~a r t ; ce st s  and r equi s i t i on  rate s are consistently

higher for  t h~ ODEOC shi~ (the  only  u - x - e ) - t  ion beino parts costs for  the
d i rec t o r)

( The increase in  p a r t—usa ge  r at e  is vet’: l i ke ly  the resul t  of the
• Equipment  Main tenance  Ke lated  M at er i a l  (EMRM ) Pro ciram. This program began

in I ~ 77 and was des t.~ ts-d t o  increase t h -  shi ps • s j - a r e  parts  budgets .  A

~~ 

- study by t h e  Ct-nte r fc’r Naval  Ana lys es ** shows t h i t  the dollars spent on
- t arts increased over 70 percent  when sh i ps en t ered  the EMRM program .

~ On the whole the gun weapons ~; etem seems to have benef i ted  from the
DDEOC Program. Of a possible 52 m a ter i a l  condit ion measurements  taken on

- - the four d i f f e r e n t  gun weapons system equipments , 42 measurements showed
improvement. Of t I n - s e  42 , 13 us- u - re  si g n i f i c a n t ly  be t t e r .  Only one category ,

( the t a r t s  requ is i t ions  for  the  gun mount , showed a s i g n i f i c a n t l y  higher rate
L . than was shown for the pre-BOlI shi ps. However , there has been a consistent

increase in the n umbers of parts requisitions and dollars expended for
- parts in DDEOC over pre-DDEOC . The e f f e c t  of the EMRM Proqram on non-DDEOC

*Statistical significance is d e t e r m i n e d  non-paramet r ica l ly  as described
in Appendix B.

I__ i **Center for Naval Anal yses , S u rf a c e  Shi p Maintenance and S u p p l y  Studq ,
Stan Horowitz , et al., CNS 1111 , 27 Octobe r l~~78.
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ships should be s tudied t o  ~- o i i t i  i n  t ha t  this in c i t - a s e ’  in par ts usage is
not the result ~-~t t i~~ i r*:~x’ mIiRtCnance sti-ateqy . In addition , the ef fects
of O r dA lt ; ;  and var ious t e - c h i l l i -al  ass is t;.  aii~,i ava i lab i l i t i es  conducted
by GWSRP S1IOU Id hi ’ i n v e ’ u t  u~~t t t -d in  oi u t ’ t t ia validate the above results.

These conclus t o m ; g - p l y  o n l y to t i n ’  t i 1st operational period after
overhaul . i t  i s  u X 1 ’ t O t  , -~l t h a t  t i ie  e - t  t e c t  ot the DDEOC Program on t he gun
weapons s y e t t t ; t u  W ill I ’i m o l t - no t i~ - e - a b l e  as t i n -  period of compar ison  t X t  t i ~t l~
f u r t her  i f l t~~ t In -  o t - , - m  i t ug cycle- .

j t  it ; recolmnu -n11e -d t h a t  no i ij  t o r i  m;~ of MDS dot  a on 1 ) - ~)C shi ps i.e con—
t inued in orde r to b u i l d  a data  i; en-  t r o n i  w h i c h  conclus ion ; ;  caj i he- drawn
co m e- i  n j n u ;  the e - t t e c t  of t h e -  lTh l-~OC r m o - i i a m .  The r e s u l t s  of this u t i n t  i nut ’u t
mon i tor i n~i ;hoti 1~I b rt -~ -u ;i t i- ui p - i e~Ii cal I y , and -f t o t -t s t o  2 1 - 1  t i n -  t he m d i  —

cators of inst t -  i i  at coitd i t ion  ;;houi Id in -  ; -ent  i nuod - i t  is  also  reconunended
tha t  the ind i rect measures of mit c i  isi c ou d it  son in -  v a l  idate’d by eompar i nq
m d i  r e- -- - t  assessments of condj t  j o t s  w i t h

-
- - I i i d t ’p t - i s u h - n t  oh;-;e rva  I i on;; moul t - by exj’t;ri ~~~~~ l e - r soms!s t -  I

Asses sments made- I rom a t-; t wI~’ ~ t 1 NS I1RV ri-i ‘oFt S

~
toni t o r i  it~ t i t  CA~ Rl-~P ;i~ I a

2 . 3  PROCEDURE S FOR IIP[)A’l’ING BASELINE u~\ ’PEhIAIJL  REPAI R REQUIREMENTS FOR
TIlE GUN WEAP ON SYSTEM

Our ana ly;; is of the  IM~I I I t - i  s i r s - t -q u i r omon LS add rt -u s e - ui  t iii - requirement F
t o  update exist i ug ROll .- 1-a i I s o u p s  i l u ’U5, - I t  I ;; and to  develop l’roct ’dures by
which  the  GWSRI’ -ou I i  rt ’qu ar 1 y con t i i  l i n t  e t o  t i t t ’ u t e V t ~ te l  ‘mont and update
of BOll r ep a i r  re -gu i s emt i it s  . This  port ion of t i l e ’  an a l y s i s  was c u i l i t i  itqe ’nt
to a I o r u ; e ’r dt’uj rt-u - on ( 1)  I li t toutil t u i t  h i t ’ a n a l ys i s  u s i  ex i s t i n g  ROll —

r (-pa i r r euju ir e ’ment ;;  and ( 2 )  1 ) 1 4 . -  ox ju t t - ms vo  of DDEOC Program development and
update procedures. The r e n u lt ; ;  o t  t l i t ’ a n a ly s i s  conducted by ARINC Research
support the GWSRP l~~~ u u - ’ i i t l f l U i  nu i  re-view of and 1’4~r t  id  lia t ion in the develop—
mont of gun wt ’~ipotl sy st i - u t  11011 ru -p a i r  r e q u i r e m e n ts .  I t  is i i i  the interest
at both programs t h a t  the gun weapon s y s t e m  management and eng i sue -er i  nq
experts  provide cot i t  inuin q  t i - c l i n i c a l  support  to v a l i d a te  the r equirements .
Inves t iga t ion  disclosed no s p e ci f i c  Boll update procedures . This discovery
led to the ! ( 1e-v e- l opmunt  of procedure;; for updatinq ROIl r e p a i r  requirements .

2 . 3 . 1 Recommt nded U; ’~dat e Pr eeduron

The procedure;; recommt-nde-d fo r  Use l ietween I l ie ’ programs resulted from
a n a l y s i s  of the e x i s t i ng  management i’o l i d e ’;; used l;~- both programs . These
update procedures fo rma l i ze  ~ct ion ;; t h a t  are In some ~‘asos recognized a;;
the standard opt - ra t  inq procedures w i t h i n  t ’~ thor program. The procedures
should be formali~~t-d to m ake e ’1scli program aware of the othe-r ’s standard
operating PtodI ’dUre ’S. ‘Phi - SO j .ru.ce ’dtir i- ; ;  could be used throuqhout the
various codes sharing mutua l Interest i n  l i t t ’  DDEOC Program with minimal

L
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changes. The fo l lowing paragraphs dc-scr ibe  the ru-commended procedure for
updating BOll require m e n t s  for  gun weapon systems :

• NAVS EA—93 1X produces o r ig in a l  13011 requi rements  for  each c lass  of
ships in the DDE0C Program . These ‘ Ee - }’air  Requirements  for  130)111
include necessary repa i rs  t o  u -nsur e  tha t the ;;hi p ~chiovt- ; ;  the
minimum utcce’~’t ahlu ’ mater ia l  condit ion .

• NAVS EJt —6 2YG B r ev iews  gun wt - . l j on s y s t e m  ROll requirement s that  app ly
to the Gun Weapon System Rep lacement  Program ( GWSRP) to determine-
i f  the specif ied requi rements  have d c f i c i e -n-ie-s or exce-use-; ; that
would adversely a f f ec t  th e- ma in tenan ce  of a min imum acceptable
material  condi t ion pol icy .

• Analyt ica l  data are-  i d e n t i f i e d  to support re-commended boll requi re—
mont changes.

These data could l it ’  based on resul ts  of completed ROl ls , fund inq
l i m i t a t i o ns  or a l l o c a t i o n s , system fai lure :-  r o t e , e - t c .

Suppor t ing  dat a should provide documented engineer  iii ’i dot ~~ ott
known projected program r equ ir e sm-nt s  I lis t w e- r e - de velope d a f t e r  - 

-

the o r i g i n a l  BOll requirement had l i t -en w r i t : t t - n .

• Ana ly t i ca l  inputs  a l e  s o l i c i t e d  from coqnizant  t t - c h n i c.sl f i e l d
a c t i v i t i t -s .  Th i s  process should include the submiss ion of actua l - - -
engineer ing  data w i t h  suppor t ive  wr i t t en  comments. If  the’ 8011 up-
date has been established at th e - SEASYSCOM level , the cognizant
f i e ld actiVjtje ’~ should 1st prov ided an opp or tuni ty  to  cu)mment on
the final report to b~ forwarded from the ~EASYSCOM level.

• Comments from the field are- particularly important when the pro-
posed BOIl requirement update - involves a gun weapon system that  has -

been in active Fleet service for a cons iderable  period of time ,
e . g . ,  5”/54 Cal iber  Gun Mount Mk 42 Nod 9. Documentat ion of the
accrued engineer ing t ’x} i t - r i encu - and correspo nding ma in tenance  policy
requirements should be included  at-; j u st i f i c a t i o n  for the 130)1 require-
ment update .

• For new gun weapon systems or s e-ct- si t configuration changes that ‘ ~ 
-

are known to be fut ure GWSRP requi rements , the a n aly sis would have
to be based on anticipated maintenance experience (as developed in
a maintenance e-nu lint -eri ng a n a l y s i s )  versus  documented maintenance’
experience .

• Af t e r  N It VSE A—62 Y GB has r i -u - c - i v e - ul the technical  i n p u t s  from t he’ u - O ( l - -

n izant  technical  a c t i v i t i es , ~s f i na l  updated BOll r eqcs irerne-n t  is
developed . This  ROIl re t 1lm ~ r ement is s u b mit t e d  in the  d o t a i l t - u l  plan-
ning form (DDEOC Re-pair Requ i rements for BOll Planning Form) used
by N A VSE A— 93 1X to develop tin- initial ROB requirements. Figure 2-2 

jpresents a samp le- o f  the BOB plannjnq form .

• Final updated 13011 re ’quire ’m i-nt s  are ;;u bm i t t t -u l  d i rec t ly  t o  NAVSEA-
931X with information cop i e s  to the contributing technical I j e - i d
activities .

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

_  -



Ship Class

1. SWBS _________________  2 .  DATE _____________________

MO. DAY Y R .
. I . SYSTEM ________________ 4 .  TASK NO. ___________________

5. EQUIPMENT 6. QTY . PER SHIP

- 7.  TASK DESCRIPTION

.1-I
a

8. SPECIAL CON SID F Rkr I ON5/REMA RK s

9. JIJSTIF ICA l’ I UN ’R A P I oN ALE ______________________________________

- I •

I

• Figure 2-2. DDEOC RE PAI R REQUIR E MENTS FOR BOB PLANNING FORM

ii 2~~l~
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• Upon receipt of the recommended update to the BOH requirements ,
NAVSEA—93 1X evaluates the recommendation . The evaluation should
result in a recommendation to either ( 1) incorporate the update
in its entirety or some portion of the recommended change , or (2)
keep the original BOB requirement without advocating change . The
final decision made by NAVSEA-931X is submitted to NAVSEA-931 with
an information copy to NAVSEA-62YGB.

• NAVSEA-931 makes the final decision on which action would be taken
for those BOB requirements recommended for update .

Figure 2—3 depicts these procedures.

2.3.2 Integration Action

The implementation of these recommended procedures is initially depen-
dent upon the joint agreement by NAVSEA-931 and NAVSEA-62YGB. This agree-
ment will provide the impetus to bring about the closer integration of the
GWS RP and DDEOC Program. Integration action is within the current authority
and capability of both programs. The stated responsibilities encompass
functions already provided for producing the finished product -- the optimum
gun weapon system repair requirements for BOH. These procedures can be
implemented by the internal assignment of responsibilities and points of
contact to ensure the channels of communication for this mu tual interes t
area remain dynamic and open.

2.4  CONCLUSIONS AND RECOMMENDATI ONS REGARDING BASELINE OVERHAUL REPAIR
REQUIREME NTS FOR THE GUN WEAPON SYSTEMS

From the analyses of BOB repair requiremen ts for gun weapon systems , 
- -

we developed recommendations for improvements and integration procedures
for these repair requirements. Common program action will be required to
implemen t the recommended procedures and to ensure they remain in effect
during the BOBs of the DDEOC Program.

2.4. 1 Conclusions

The following conclusions resulted from the study :

• Those repair requirements for baseline overhaul of gun weapon sys-
tems that  have been performed are in accord with DDEOC Program
specifications. There have been no significant deviations from
class BOB repair requirements in the TYCOM5’ overhaul planning
process.

• The emphasis placed on regular and baseline overhauls under the
DDEOC philosophy requires overhaul requirements to be comprehensive
and accurate . CWSRP ’s periodic review of BOB requirements for gun
weapon systems during BOB can ensure their accuracy and responsive-
ness to Fleet needs.

2-16 
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F Analysis of post-baseline overhaul Maintenance Data System data 
-

can significantly support validation of the BOB repair requirements
for the classes of ships scheduled for BOB. -

• BOB repair requirements for gun weapon systems specifying Class “B”
overhaul of equipments are not sufficiently specific. Repairs
should be specified in accordance with the results of the pre- - l 

-

overhaul test and inspection . It is the consensus of the manage-
ment activities concerned (G.ZSRP activities and TYCOMs) that the 

-

Class “B” overhaul requirements for the gun weapon systems lead to
inefficient and unnecessary repairs.

• Interaction between the Gun Weapon System Replacement Program and 1
Destroyer Engineered Operating Cycle Program for the development
and update of baseline overhaul requirements is important to both F

programs as long as BOBs are being conducted . It is important that -

the two program offices communicate periodically on this mutual
interest .

The DDEOC Program does not have specific update procedures for BOB
repair requirements. The implementation of specific BOB repair 

- 
-

requirements for the GWSRP and DDEOC Program can provide both
- 

- improved BOB repair procedures for gun weapon systems and improved -

integration of the programs. )
2.4.2 Recommendations

On the basis of the study conclusions , the following recommendations .~ 
- 

-.

are offered: 
- 

-

• The DDEOC Program BOB repair requirements for gun weapon systems j
should be reviewed periodically by the GWSRP and DDEOC Program
acting in coordination. -

• The GWSRP should periodically recommend revisions to BOB repair 
-

requirements for gun weapon systems to the DDEOC Program to ensure —

they reflect the current Fleet maintenance requirements for an
extended operating cycle. 

]  
— 

- -

• Analysis of post-BOB Maintenance Data System data on gun weapon
systems should continue. The analysis should emphasize validating
existing BOB repair requirements or supporting additions and dele- j
tions to them. - -

• BOB repair requirements specifying Class “B” overhauls on specific -

equipments of gun weapon systems should be deleted . Repairs should 1 
-

be in accordance with a technical repair standard or the specific
item-by-item repairs resulting from the POT&I. - -

The GWSRP and DDE OC Program should be integrated as long as BOBs j
are conducted by the DDEOC Program.

• Specific update procedures for BOH repair requirements for gun - 

J 
-

weapon systems as recommended in this stu dy shou ld be agreed upon
and implemented by the GWSRP and DDEOC Program managers.

2-18 
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CHAPTER THREE

GWSRP AND DDEOC PROGRAM MANAGEMENT
INFORMATION SYSTEMS DATA EXCHANGE 

V

3.1 INTRODUCTION

Both the GWSRP and DDEOC Program use computer-assisted management
programs for timely evaluation of data necessary to the decision making
processes of their respective programs . The computerized system used by
the GWSRP is named the GWSRP Management Information System (MIS) . The sys-
tem used by the DDEOC P rogram is called the Repair Maintenance Management
System (Ri-INS). Both are used by the respective program managers to track
key elements of their programs and are maintained by subordinate activities.
The GWSRP MIS is managed by the Surface Weapons Systems Maintenance Branch
at NOS Indian Head in conjunction with We apons Quality Evaluation Center
( WQEC) , Naval Weapons Station , Concord. WQEC is responsible for the main-
tenan ce of the necessary data processing services. PERA(CRUDES) is respon- -

sible for the maintenance of the DDEOC Program ’s RMMS. This is accomplished
in conjunction with the Defense Industrial Supply Center (DISC), Philadelphia ,
which provides RI-INS data processing services. (RMMS is classed as an MIS
throughout this st udy in the interest of clarity . The RMMS provides manage-
ment information pertaining only to the scheduling of Class Maintenance
Plan (CMP) items . It does not now provide management information supporting
any of the many other DDEOC Program management functions. The term “MIS”
is applied to both data bases in the generic sense of providing program

- 

- man agement information support at any level. I

The information provided from both systems is used for differing pro-
gram objectives which at f i rs t  observation would seem incompatible. The
GWSRP MIS supports a wide variety of management data specifically aimed at
GWSRP equipments and systems ; the DDEOC Program ’ s RMMS has a much broader
equipment base addressing all major shipboard systems . This difference
should not inhibit data exchange . It  means only that a portion of the
systems included in the RMMS would be affected by any exchange . The fact
that both systems affect  the maintenance requirements and schedules of
simi lar equipments compensates for the relative differences in their basic[ objectives. This analysis has been conducted to provide information rela-
tive to recommended exchanges of data and software between the two systems
and recommended procedures by which to implement the exchange.

[ .1
El -
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1 )
3.2 GWSRP AND DDEOC PROGRAM DATA EXCHANGE ANALYSIS

Analysis of the GWSRP ’s Management Information System and the DDEOC
Program ’s Repair Maintenance Management System concentrated on their con- 

- 

-

figurations and data bases , their similarities, differences, and overall
potential for data exchange . Our purpose was to ascertain that there were
data that could be exchanged. When we determined that useful data could
be exchanged we deve loped procedures recommended for accomplishing the
exchange . This report of the analysis is broken into two parts -- descrip-
tions of the GWSRP MIS and the DDEOC Program RMMS .

3.2.1 GWSRP Management Information System Description

The uUSRP Management Information System provides various reports that - 

-
are used to evaluate those gun weapon systems that requi re overhaul or
replacement . The data are taken pr imari ly  from the results of the material
condition reviews and are combined with data from other ordnance and ship
reporting status systems . The MIS reports are used by the program managers
to determine and establish prior ities for overha ul candidates , determine 

a -

additional inspection requirements , and monitor GWSRP operations .

The GWSRP MIS provides the fol lowing reports:

• Fleet Report on Gun Systems (FROGS) Annual

• Fleet Repor t on Gun Systems (FROGS) Quarterly
• Equipment Condition Report (ECR)

• Material Condition Review (MCR ) Status Repor t
• Overhaul Replacement List (ORL )

• Year—End Report

Equipment Installation Summary

• Del inquent  MCR Status

• System Replacement Summary

• System/Component Replacement —

Examples of these reports are contained in Appendix C. Descriptions of the
reports follow . J

• Annual Fleet Report on Gun Systems (FROGS) - The Annual FROGS is a
comprehensive list of available data on all gun weapons systems I -

installed on active and NRF ships in each surface fleet , sequenced
by TYCOM , ship , and configuration accounting number (CAN) .

• Quarterly FROGS Report - The Quarterly FROGS is generated using the J -

same format and data elements as the Annual FROGS, but lists only
ships on which compiled information has been updated.

• Quarterly Equipment Ccndition Report (ECR) — The ECR lists results
from all MCR summary reports received on GWSRP equipments. This
report is sequenced by TYCOM , equipment replacement code (ERC ) in
descendi ng sequence , ship, and CAN .

3—2
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• Semi-Annual Material Condition Review Status - The MCR Status
Report lists equipments that have either (1) not had ari MCR or (2)
had an MCR more than three years previously and are on a ship
scheduled for overhaul at a yard within the following three years.

• Overhaul Replacement List (ORL) - The ORL is a prioritized list of
GWSRP equipments most likely in need of an overhaul , ranked on the L
basis of several weighted parameters. It is a four—part statistical
analysis of gun systems and fire control equipment containing (1)
the actual reported parameter values , (2) ranked position of those
values against like equipments, (3 )  all equipments listed in the - -

sequence of the ORL, and (4)  ships ranked by the average index of - -

the onboard equipments. The f ina l  statistical value reached is
called the overhaul replacement index (ORI).

• Year-End Report - This report summarizes all MCR results completed
during the previous calendar year for each ship , sequenced by TYCOM ,
ship, and CAN.

Equipment Replacement Sun-mary - This quarterly report lists all
equipments and their serial numbers changed or added to ships .

. Delinquent MCR Status - This report lists equipments that have either
not been inspected or , for those ships that will  be entering overhaul
during the upcoming year , were last inspected more than one year
before the date of the report.

- - System Replacement Summary - This report summarizes by system those
equipments and components that are in need of replacement as reported
through the MCR Program. It is used to index the System/Component
Replacement Report as well as compare the material condition of
like equipments.

• System/Component Replacement - This report provides further infor-
mation regarding the condition reported for each equipment and ship.
It permits comparisons of the relative conditions of equipments on
d i f fe ren t  ships. The report contains the major comments of the MCR
team on the reported systems and components.

The f i rs t  seven reports are used throughout the GWSRP . The last three
reports are used exclusively by the NAVSEA program managers.

3 .2 .2  DDEOC Program RI-INS Description

The RI-INS was developed from the necessity for the DDEOC Program to
maintain a computerized repair scheduling program. Fundamental changes in

L.. the way the Navy manages the maintenance of its destroyer fleet occurred
as a result of the development of the DDEOC Program . One of the most —

significant changes was the CMP . -

The CMP ident if ies  the maintenance and refurbishment actions required
for a ship class. It is generally applicable to all ships of the class

j and it can be tailored to specific ships within the class. Maintenance
1_a scenarios have been developed to provide overviews of the class maintenance

requirements resulting from maintenance plan development efforts. A
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maintenance scenario is a schedule for maintenan~ce of a notional ship of
the class . It is based on the engineered maintanance requirements of the
CMP and on knowledge of a notional ship ’s operating profi le .

A maintenance cycle scenario is developed by combining the maintenance
requirements of the CMP with a notional ship class operating scenario. L~ch
maintenance requirement identified in the CMP i~~ rvviewed and a decision is
made regarding the best time for its accomplist~~e*~t during the operating
cycle. Thj~ decision considers both the desired trequency of accomplishment
and the various available periods for performing m~sij~tenance during the
cycle . The 1~aintenance scenario portrays the anticipated maintenance load
at the U-IA and depot levels for a typical ship of the class throughout its
operation. -

The RMMS was developed to properly schedule Afl~ control the periodic
maintenance items within the CMP . RI-INS contains the CP4P maintenance
actions and schedules , in cluding the status of tasks scheduled for earlier
intermediate maintenance ac t iv i ty  availabil i t ies  ( IM A V s ) ,  selected r ’stricted -

availabilit ies ( SRA 5) ,  or regular  overhauls ( ROBs) . The completion status
will be provided to PERA , via the existing Maintenance and Material Manage-
ment (3—M) System. PERA(CRUDES) will use this completion status to update
RX4MS and accurately determine the work items required for the next avail-
ability. The feedback of completion status from the last availabili ty must
be received in time to define the next work package before the start of
the follow-on availabili ty.

The RMMS is completely compatible with the ship’s Current Ship’s Main-
tenance Project (CSMP) , the Intermediate Maintenance Activity (IMA ) Manage-
ment System (IMMS) , and the automated Ship Alteration and Repair Plan ( SARP ) .
Withi n the DDEOC Program i t  is used as an additional source for identifi-
cation of repair work items as in the aforementioned processes.

The RMMS provides the following reports : - I
• Periodic Maintenance Schedule. A periodic report for each ship

iden t i f y ing the mai ntenance requirements due during the report
period .

• Inventory of Periodic Maintenance. An annual listing for each ship
of all maintenance requirements app1ica~le to that ship. It is
divided in to two pa r ts , scheduled requirements and situation
requirements .

These reports are used primari ly by the forces afloat. The TYCOM and
squadron commanders use the RMNS reports to identify the maintenance due
for performance on their ships.

— a

3.3 INTERFACE POTENTIAL - . -

The exchange of data between the GWSRP and DDEOC Program on a real- J
time basis using existing data systems was analyzed . The GWSRP MI S and

i
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the RMMS provide computerized data reports that facilitate the ability of
both program off ices  to track various aspects of their  programs . The infor-
mation these data bases provide enables the program managers to make more
accurate and t imely  decisions. For the GWSRP the mater ia l  condition reviews
are the major  programs t r ackt -d.  These inspections are the backbone of the
~~ SRP because they determine the systems tha t  wi l l  be brought in for over-
haul at NOS Louisvi ll ’- . For the DDEOC Program CMP items scheduled during
the engineered operating cych’ are the major  ones tracked . These i tems are
of considerabl e importance to the DDEOC Program because engineering analysis
determined they must be accomplished to meet DDEOC Program objectives. The
sharing of i n f o r m a t i o n  can increase both programs ’ data bases and support
subsequent decision making .

To properl y evaluate the in te r face  potential , it was necessary to con— tI
sider the present system ’s conf igura t ion, near-term growth , and long-range
plans. The rapid growth of computerized systems to support Navy operation
both at sea and ashore creates an environment that dictates planning for
ever—increasing utilization of computers. That increasing emphasis should
lead to requirements for s tandardizat ion of hardware and software throughout
the Navy . Foresighted p lanning in consonance with the trend of Navy plans
should prevent short—term solutions at the expense of long—range read j ust— - :
ments and alterations. For these reasons this section looks not only at
the immediate in t er f ace  actions that  could be coordinated but also at some
near—term and long-range considerations that should be addressed in the
ove rall coordination e f f o r t .

3.3.1 Common Areas

The data contained in the two systems have elements that are common
to both programs. Table 3-i ident i f ies  the types of data available from
the various data sources. The data-type categories shown are not all-
inclusive but do represent the pr imary groupings . The table indicates that
all repor ts , with the single exception of the ORL , contain some type of
scheduling information. Additionally, nine out of 12 of the reports have
some degree of configuration information . The configuration data include
the ident i f ica t ion of system , equipments , or components by ship and an
ident i f icat ion code such as EIC , APL , or serial number. The material
condition data represented in the prog r ams ’ data relate primarily to pub—
lished results of the GWSRP Mater ia l  Condition Reviews (MCRs ) and other
measurement standards assigned to the equipment to indicate level of
repairs required and their priority. Although most of these reports con-
tam basic information common to the others, the manner in which they are
reported is different. The GWSRP assigns material condition level (MC L)
codes at both the component and system levels. These indicate the level
of repair required to return the equipment to an “overhauled” condition .
Those levels are defined in the following statements :

DEFINITION OF MCLs 
- 

-

Level 1 - No repairs or replacement required. No adverse conditions
were identif ied.

I
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Tabl e 3-1. SOURCE OF DATA BY TYPE

Data Type - I
Data Source - - MaterialConfiguration - - Scheduling -Condition

GWSRP

Fleet Report on Gun s - Annual X X X

Fleet Report on Gun s — Quarterly X X X

Equipment Condition Report X X X

Material Condition Review X X X

Overhaul Replacement List x
Yea r—End Report X X

Equipment Replacement Summary X X X

Delinquent MCR Status X X X 
&

System/Component Replacement X X X

DDEOC

Periodi c Maintenance Schedule X X

Inventory of Periodic X X
Maintenance

Level 2 - The adverse conditions identified are within the capabilities -

of the ship ’s force to correct. All Level 2 conditions are to be . -
explained on Summary Sheet 2.

Level 3 — The correction of adverse conditions identi fied require
personnel expertise , material , or specialized support equipment from
an lI-IA or shipboard . All Level 3 conditions are to be explained on
Summary Sheet 2 including comments on the severity of condition.

Level 4 - The component cannot be repaired and is identified as being
deteriorated to that point where only replacement of the component
will correct the conditions found. The component that requires replace-
ment will be detailed by serial n umber , stock number , APL , Mk , Mod and 

- 
j

Nomenclature . A condition level of 4 does not necessarily indicate
that the component has fai led or broken but in the opinion of the -

review team , the component has deteriorated to a point where failure
is near imminent (less than one year) .  - ‘ - -

- - — -



DEFINITION OF SYSTEM MCLs

Level 1 — No repairs ,, replacement required

Level 2 - Ship ’ s force capable of all  repairs

Leve l 3 - IMA assistance required (RAV)

Level 4 - Yard period requ ired (ROIl)

The system MCL will be based on the component MCLs reported by the
review team . The system MLL wil l  indicate the level of maintenance (ship’s
force, IMA , yard) required to correct the conditions. Example : If all
components or the entire system can be replaced by the IMA , the system MCL
would be level 3 even if  the total system requires replacement. The inte—
gration of these two MCLs a f f ec t s  the GWSRP recommended level and pr ior i ty
of repair.

Within the DDEOC Program the RMMS has standard CMP items whose i ~rio-
dicities have been established and recorded. The RI-INS indicates the levt-l
of repair (ML ) and the p r i o r i t y  indicator  ( P R I ) .  The level of repair is
pre—determined for CMP items and thus is relatively fixed. The differing
approaches of assigning level of repair and pr ior i ty  of repair could possibly
lead to assignment of the same work twice . Although that would probab ly
be the extreme , the integration of P1-INS and UDEOC informat ion would improve
the TYCOM ’ s ab i l i ty  to assign work in the proper f ac i l i ty  wi th  the requisite
pr ior i ty.

Common data elements reported in the two data bases are as follows :

Regular Overhaul Date

• Equi pment Nomenclature

Mark-Mod of Equi pment

. Quantity

• Leve l of Main tenance Required

L . • Last Accomplished

Next Due Date

- j .  - Some of these data groupings are common only in that similar types
of information are provided , bu t the re ferenced tasks or ma in tenance

• requirements may d i f f e r .  Generally the DDEOC Program RI-INS refers the
aforementioned data to very specific maintenance requirements. The GWSRP
MIS refers that data more specifically to the outcome of inspections that
will be utilized to develop maintenance requirements. Although the data
elements are essentially common , the basic utilization of those data as
referred to the task requirement is  not en t i re ly  common . The data elements
shown above have enough simi la r i ty  so they do not need to be exchanged.

1~ 3—7
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3.3.2 unique Report Elements

The common data elements were discussed to provide a basis of similarity
in data base content. The same approach will be taken to discuss those
elements that are dissimilar. The basis of this dissimilarity lies in the
following two reasons: (1) the GWSRP is primarily orianted toward detailed
support of gun weapon systems, and (2) the DDEOC Program RMMS tracks the
predetermined maintenance requirements listed in the CMP5. In summary , the
basic difference in purpose is that the GWSRP MIS can be described as a

— reactive system dedicated to gathering information to determine maintenance
requirements whereas the DDEOC Program ’s RMMS is a tracking system that
gathers information to determine accomplishment of previously engineered
maintenance requirements.

Both systems have distinct advantages and disadvantages. Each system
appears to include data elements that would be of interest to the other.
The data elements that are unique to each program are shown in Table 3—2.

Table 3-2. UNIQUE DATA ELEMENTS OF TWO MANAGEMENT INFORMATION SYSTEMS

Gun Weapon System Destroyer Engineered Operating
Replacement Program Management Cycle Repair Maintenance

Information System Management System

Ship Home Port APL/CID 
j 

-

Ship Status (A;tive/N RF) Material Requirement Card/Technical
Repair Standards

Ship Strike Date Drydocking Requirements

Equipment Serial Numbers Rotatable Pool Applicability

Equipment Shipboard Location Master Job Catalog Number and Lot —

Sequence Number

Equipment Installation Date Number of Times Periodicity is
Overdue

Equipment Replacement Code

Material Condition Level

Material Condition Review
Inspection Date

Overhaul Yard

All Aspects of Overhaul Replace-
ment List Report

The list of dissimilar data elements is larger than the list of common
elements. This is due largely to the aforementioned reasons associated
with the different orientations of the programs. There are elements of
each data base that are unique but could provide useful  information to the
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other program . This intoima t ion would aid t i n -  program managers in thei r
current decision—making liroc~~;at i — . l- rom the above lists there are many
elements t h a t  ci tU Id be I.-X & li_ IL II;Od . The W~ R~ in form ation concerning t he
r e s u l ta  ot  MCRs becomt - t ;  i l l e l  - .n - ; i ugly irnport~t n t  to t h e  DDEOC Program since
the POT&1 and MCR have hi-en i t i - i;! at ci. Addit  ~oii.i1 in format ion  contained
in the GWSR 1~ MIS data bait.- - a t t i - t a tar coit f li;uration of gun weapon systems
should be of interest - t o  the t)1)I- (t I i  ei;ianl . Conversely, knowledge of the’
CMP i tems a f f e c t in g  ir un  weal on - y s t - iua  : ;I iou  I d 1 -  avai lable  to  and reviewed 3
by the ~;WSRl’ manage s • Pt I stu this 1 i it  - , the CMP i t~ ems and c olt  e S} ‘oud j ug
~~~~~~~~~ p r in tou t s  f o r  i WA li ; iii t lit - ~I H ( t s m l  7 10 Olu - u i - I  h t -  rovi .-w.-d ; - .~t itt d~ —
cal lv by (WSRP . i ) t  h it iin~-~~t t a t i t  c l a a n o a  ot  da t  a t h a t  could he simply
t ratia ft -r i -ed i tn  l t t l i  :

• A t i a l y t  t - - ,tl data .-- t ; t  a l l  i - - li d Li the CW~ ld Cv~- i hau l R tilaccmtUtt List
could he a l i q i n - il w i t h  ; - t c ~ a - n t  ~MM ~~t i oi  t t y  it i d i c at o i  and overhaul
} U 1  . - t d n  I t 1 t t ~~.

. 
~~~~~~~~~~~ ~~ j i ?  it I ( - i i  ‘ ( I I  I - I  h i ’ t i t  i Ii .‘- i l  i v  l~M~ti~ t - update i t a p t  iou i ty
,i U- ,t ma t  ut e n a n o c  1 , ‘~~ U 1  111011 } i I  1 ( 3 1  c i  I .

• S i h i - d u l  t n q  l i i i  i n i t  cli  ha~;ed on t l i t -  ) l ) I -0C P i  - - i t  - i n ’ a recommended
a v i i l a b i  I i t io s  in  the ,- x t  -nd . - , t  - v. -~~h au l  cyc le  ot i  an i i i . - u i v i d u . i l  ah~~p
basis a h o u l - _ i I i  - mmon l i t  a i n h i l t  - i  ~~- i i  an t s .

This f y I - . - -  of l n t c i  f l a t  j o l t  -x - l l a l l — ; c - can - t i  i i  l v  a s  ta t l o t  Ii ~ - t - - - t i  aura in the
e f f e c t i v e  scheduling m,a i it ~ - t i - la  - 1. ’ i i i  c i i ,  i i  U i i i  a; dcii  i q u a t  ~d
a v a i l a b i l i t i e s .

At l -~~ - aont t he l Y t 1M . i i ’  l . s  ‘1 \ ‘ I I I  ~-om p l I t t — t — - f l - n e t i t ed  wot Ic p~ickaq. ’s
based on vat ions i n p u t  a , in ,  - O t !  wh -ii a t lie CMI’ i tern . ~~ot  Ic load j ’l  ant i  1 i iq
could be enhanced at t he i V i  ~M 1. -v . - 1 by - -

‘ .ml - t n t  in;  i i i  tot -m a t t o r i  f rom 1 . - t  It

MISs.  1-or in s t  a la ’ . -  I I I .  c t-H 1 t  t I c , - I - I- ’ — l & t , u ’ l t a a  at  at  .- - - i t t  , - l a r i t i e t - r — l i i q

requirement t o t  C ~~m t e ;  “ I t - v itli , iit l ci  l ii.- Mk 17 c -o lq tl t t i  Hi t lie Nk m .ii cu n
Fire Coti I t o t  i~y~;t -rn cv.’i y i can I at ‘ - V .  - , t n i i i  I - ‘l I t .  - i t a t  It - 0 I i t ~al~P MCRs
and ot i s- i  MIS dat a t o t  oaclc  - t i  

~~
- a l i o t i  l~ i h. - compi led t o  con t t urn , ampli Iv ,

or noq.ite this t e i c i t  t ’eflie n t  . I t  t h i s  j f l l o i  m i t  1 - l i  i s  n i a l , ’ a v a t  l a b l e  to RMMS
be fore  p r i n t i n ~r ~ tII tIn- pr el m i l a n  y ~ Ald , t h e  a - c a l  icy ot t h e  t -g t n  i t — m t — l i t

may hi c o n f I r m e d  l e t  c i  - TYCt iM c v i  .-w - ‘ l i i i  -l oc-eati Would ci imi nato t I m e
requirement t o t  t lie t \ ’ c c N I t - Ii. - -k . - - - - I c  s i t  i p Mi R a’; i i i  a r lo~ -oats! quu

- . weapon system wet-k r t~~~~ cii cnn-mit a

The most c i  i t c c a l  t ~-~~- u . - - i t - lot ed i i  t In t i itta l et ot  i t it o t -mat  ion a r t -

those of ~-ost c i t  t a t  \ ‘0t1e~;a j im. - 1  p t . i l l  am ~- i  l o t  i t 1.-a . . ‘liii a i t i f o t t u a t ion that

L is Un n I l a -  t o  i t ch ‘ i  oq i  tnt and t t i I I  I s-  . X ~-li ui1 ;, il v ia im i tinma t h a t  system
auqmcnt t t iou  s t .- t u n t il l.y I ii. lVi ’0M~~. Po t Ii  l .r t ) q 1 antt4 at  c h \ , t - v i , l u l l q  5t i~~
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d i f f e r  with the degree of exchange sought be tween the two information
systems. It is envisioned that costs to initiate programming compatibility
to accept additional data elements would be the greatest costs. These
costs should occur only once . The cost of the actual transfer of data via
cards , tapes , etc . ,  should be minimal , as should be the cost of the addi-
tional computer central processi--g unit (CPU) operating time.

The overriding concern resulting from this analysis is that the pres-
ent configuration and capabilities of the data bases may hi- such that it
may be better to t ransfer  the informa tion via some report ing channel external ‘ 

-

to the existing system. Given enhanced data base capability with an
increased emphasis on analyt ical  programs , a direct interface would probably Lbe extremely benef ic ia l  and cost e f fec t ive . The analysis has concluded t
that the exchange of certain data could only serve to improve the capa—
bilities and accuracy of both systems . Wha t has not been clearly resolved
is the cost/benefit trade-off of implementing such an exchange .

3.4 RECOMMENDED INTEGRATION P ROCEDURES

The following proced ures shoul d be used for the in tegra tion of data
between the two computerized systems supporting the GWSRP and DDEOC Program.
These procedures describe the actions required to develop and implemen t
an exchange of data between the two systems. These actions can be initiated
now or at some later date dependin g on the priori ty associated with such
action . The cognizant activities that would participate in this exchange
are PERA (CRUDES) and WQEC, Concord . They are responsible for the manage- - 

-
~

ment of the data base of the programs ’ systems . Due to this assigned
responsibility, the data should be exchanged between desi gnated codes
within these organizations.

The integration procedures are divided into development and implemen-
tation phases.

3.4.1 Development Phase

The plan of action for the developmen t phase should include the
following steps :

• PERA (CD) should develop and maintain the Repair Maintenance Manage-
ment System ( RMMS ) in accordance with DDEOC Program guidance.
WQEC , Concord should develop and main ta in  the GWSRP M I S in accord- - :
ance with GWSRP guidance.

• A computerized data base should be formulated by the aforementioned
activities on the basis of the data input and output requirements
desired by their respective programs.

• Elements of both systems should support the maintenance management
of gun weapon systems to d i f f e r i n g  degrees. The degree of variance
in direct support should be established indicating areas of potential
information exchange.

3-10 
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• A joint working level meeting between the responsible codes from
PERA (CRUDES) and WQEC , NWPSTA, Concord , should be held to establish
exact integration potential.

• The meeting should be directed at establishing specific software!
data elements to be exchanged.

• Recommended formats for input and output of exchanged data should
be developed. A direct magnetic tape transfer of data elements
would be preferable to an exchange of entries requiring computer
coding. These tapes could be direct compilations of exchange data
elements on ly or complete program dumps including extraneous data.
A complete program dump would require the receiving facility to
create an edit/sort program to obtain the desired information from
the entire tape dump.

• The recommendations resulting from the working level meeting should
be forwarded to NAVSEA—931X and NAVSEA-62YG via their respective
chains of command for approval. Upon approval from the program
managers the following integration procedures are recommended as an -:
initial method of implementing the proposed data exchange.

3 .4 .2  Implementation Phase

This phase consists of implementing previously agreed—upon principles
for transfer of data or software. The following procedures are recommended
for data exchange implementation.

• WQEC - Compile exchange data elements, place on transferable input
medium (preferabl y magnetic tape ) ; ship to cognizant PERA (CD) code
every month.

• PERA (CD) - Compile exchange data elements , place on transferable
input medium (preferably magne tic tape); ship to responsible WQEC
code every month.

• WQEC and PERA (CD) - Edit and sort input data and enter them into
own data base.

• WQEC and PERA (CD) - Print updated data base for distribution .

. WQEC and PE RA (CD) - Maintain contact to ensure that transfer of
data is occurring effectively and is up to date with latest pro-
gram needs.

• WQEC and PERA (CD) - Make provisions i~ r periodic meetings to assess
operational and procedural elements of the data exchange integration.

3.5 DATA BASE CONSIDERATIONS

The GWSRP Management Information System and the DDEOC Program RMMS are
currently functioning systems supporting very specific objectives of their
respective programs. The current advances in computer technology and appli—
cations in all phases of Government and civilian management dictate that
discussions of the interface of these two systems take into account some
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of the broader decisions and policies emanating from Navy—wide programs
concerning computer technology. This information provides some insight
into ongoing programs and the directions different Naval activities are
moving. This information has little effect on near-term coordination
efforts between the two information systems but does suggest considerations
for long-range planning .

3.5.1 Deve lopmental Programs

There is currently considerable activity in the Navy for upgrading ,
expanding , and unif y ing the computer-aided capabilities of both ashore and
fleet activities. Computers have been integral elements of the fire con—
trol systems of Fleet ships for some time. The Naval Tactical Data System
(NTDS) has served the Fleet since the early l96Os by providing real time
operational data for reporting , tracking , and engaging surface , subsurface,
and air contacts. More recently computers have been installed to assist
the ship ’s navigation and to aid the integrated logistic support capa—
bilities of larger ships such as AS , AR , AD , AFS , CV , LPH , and LHA .

The AN/UYK-5 computer was purchased by the Navy in the mid-sixties
to support the shipboard non-tactical system , such as Maintenance and
Material Management (3-M) and supply and financial operations. The Ship-
board Non-Tactical ADP Program (SNAP ) is designed to replace the AN/UYK-5
computer system with state-of—the-art  improvements and support the system
for 20 years . As part of this overall two—phase program , SNAP II will
install a small compatible ADP system on smaller ships ( e .g . ,  CGs , DDs ,
FFs) that are not now equipp ed for non-tactical data automation. The
procurement of both the hardware and software to support SNAP follows r.
recent trends in P.DP hardware procurement pioneered by the Air Force and
the De fense Logistic Agency . The procurement of new software systems and
replacement hardware is based on regulations and management procedures
expected to govern shipboard management for the next 15 to 20 years. SNAP
I and II together provide the blueprint for future nontactical ADP suppor t

for Navy and Marine Corps fleet units.  As a result , many of the strategies
applied to this program could become mandatory policy throughout the Navy.
The coming of nontactical ADP systems on the majori ty of Navy ships has
wide—spread implications concerning maintenance management. Access to
maintenance data in real time is foreseeable in the near future. The
requirement for major NAVSEA programs to integrate their MISs with these
systems is plausible. Management information systems may be required to
provide ADP programs compatible not only with shipboard systems but also
with other shore-based systems (currently in operation and being developed).
Uniformity in programming , data storage , data retrieval , and supporting
hardware are all foreseeable elements of a larger scale effort in the near
future. 

-

Both the GWSRP and DDEOC Programs have ongoing e f for t s  related to
information systems that could affect the interface between these two
programs ’ existing information systems. As each designated management
information system support facil i ty [i . e . ,  WQEC and PE R A(CD )]  changes its
capabilities, the interface between the two programs should reflect coordin-
ation encompassing the most current capabilities. PERA(CD) now has two
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efforts in the development stages -- Integrated Logistic Support (ILS)
Management Information System Pilot Prog ram for the DDG-19 overhaul and
the Maintenance and Support Monitoring Subsystem (MSMS ) for FFG-7 Class
-- that could affect integration actions and on-site capabilities.

The ILS Management Information System Pilot Program for the DDG-l9
Overhaul as being undertaking by PERA (CD) is described in the following - 

-

- — 
paragraph .

Problems have arisen during past overhaul planning efforts in (1)
suitably identifying the pre- and post-overhaul equipment configuration

- - resulting from accomplishment of ShipAlts, (2) expeditiously identifying
all ShipAlt material for procurement action , and ( 3) identifying missing
ILS information ( e . g . ,  APL n umbers , technical manual numbers , MIP numbers)
in time to support the accomplishment of ShipAlts during ship overhauls.
An ILS MIS is being developed to provide reports to the ILS managers iden-
tifying the ship configuration from presently available data sources.
Included in this MIS will be data on all weapons systems as contained in

* - the Weapons Systems File (WSF). This file will be updated to reflect the
latest changes as brought about by the accomplishment of OrdAlts. This
updated information will contain the latest configuration data on the gun

- - weapons systems contained on the DDG-l9. PERA(CD) is presently considering
expanding the ILS MIS and making it available to all ships both within and

- outside of PERA( CD) cognizance.

A second PERA(CD) effort is the MSMS. As a subsystem of the FFG-7
- Class logistics data system, the MSMS will have the capability to track -

maintenance and support actions in the Fleet and ashore , aggregate reported
maintenance and support action data into usable form, measure and evaluate
performance of equipments and support efforts, compare reported performance
with predicted performance , determine deficiencies of ILS , and identif y
required ILS corrective actions. The MSMS will not include implementation
of corrective action . The study will result in a recommended system for
updating the ILS for FFG-7 Class ships. The recommended system will consist
of a method for analyzing feedback information from maintenance activities.
The feedback that the MSMS receives from the Fleet will be on—line, real—
time data directly from shipboard computer data terminals.

- - The GWSRP could benefit from either of these two Eystems as could the
DDEOC Program . At this time neither the FFG-7 nor DDG—2 Class is in the
DDEOC Program . Although these two systems are being developed to support

- 
specific portions of shipboard main tenance philosophies, their implementation

J 
could have far—reaching effects. Additional PERA(CD) efforts on RMMS for

- - an automated feedback system have been recommended . This type of program-
ming effort  could provide an excellent vehicle for data exchange related

- to gun weapon systems between the GWSRP and DDEOC Program MISs. Should
RMMS develop an automated feedback capability, the incentives for integration
of the two MISs would be even greater.

The GWSRP has received considerable input from WQEC concerning the
- - possibility of installing on-line terminals at the major activities support—

- 
ing the program (i.e., NAVSEACEN5, NOS Indian Head , WQEC, etc.). This idea

- 
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has not yet received any feasibility study, so it presently exists only as
a proposal. Depending on the outcome of this proposal , the GWSRP MIS
capabili ty could change dramatically in the near future. The proposed on-
line , participative system would be similar to the one originating in the - -

SNAP . Users of the proposed system would have direct input capability and
assigned retrieval access to the master CPUs from their on—site input/
output devices. The hardware and software procurements could be aligned
with various existing systems .

As has been mentioned , developments dictate that the coordination of
these two management information systems give consideration to their near-
term needs and long—range constraints as relates to developing programs.
Evolving technology and the Navy ’s policies to use the current state of
the art should be considered. Given the possibility of expanding Navy-
wide demands to integrate existing information with ashore and afloat
activities would suggest this coordination effor t  should consider the long—
range effect , if any , of impending programs . The integration of maintenance-
oriented information systems , especially those using such standard data
sources as 3—M and CASREP , is imminent. It is in the best interests of
both of these programs to establish simple integration tasks and procedures
initially to ensure that this MIS integration does not conflict with
developing Navy-wide programs .

3 .5 .2  Equipment Considerations

Currently WQEC , NWPSTA Concord , is supported by two primary CPUs , a (
Honeywell 2200 series, and a Wang PDP-lll. PERA (CD) receives its computer
hardware support from DISC , which uses an IBM 360-50 for RMMS tasks. The
different capabilities and programming requirements of these computers must
be considered . Although providing an interface between these information
systems and their limited data elements is not a di f f icult hardware problem ,
the cost of programming data exchange could result in an unfavorable cost!
benefit trade—off. The differing hardware should be taken into account in
early discussions.

3.6 CONCLUSION S AND RECOMMENDATIONS REGARDING GWSRP MIS AND DDEOC R~~4S
DATA EXCHANGE

As a result of ARINC Research Corporation ’s analyses of the GWSRP Man—
agement Information System and the DDEOC Program Repair Maintenance Manage-
ment System, we recommend several areas of data exchange between the two
information systems and the procedures for accomplishing the exchange.

3.6. 1 Conclusions 
-

The following conclusions resulted from the study:

• There are elements of each program ’s data base that are not currently
in the other ’s. Transfer of configuration, inspection , and schedul-
ing data should provide better comprehensive management information ‘S

for gun weapon systems.
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The amount of data to be transferred indicates that initial
exchange procedures by other than direct computer interface would
provide the best cost/benefit relationship.

* There is a favorable environment for change to existing management
information systems at PERA(CD); WQEC, NWPSTA Concord; and through-
out the Navy. Development and implementation of proposed prog rams
could substantially change the scope of the existing systems and be
more favorable to direct integration of the systems.

• The GWSRP and DDEOC Prog ram manager can determine the best time to
achieve maximum benefits from integration of the two management - -

information system by periodically conducting joint reviews of their
systems .

• The coordination of the e f fo r t  to exchange data between the manage-
ment information systems of the two programs requires agreed—upon - -

procedures. The procedures recommended to initiate this coordina-
tion can be started whenever the programs conclude the change will • - -

provide the optimum cost/benefit returns.

3.6.2 Recommendations

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

• The GWSRP and DDEOC prog r am managers should authorize the direct
liaisons of the support activit ies of their respective management
information systems to initiate procedures for transferring elements

— (configuration , inspection , scheduling) of each system ’s data base
to the other.

• The initial discussions be tween the GWSRP and DDEOC Program MIS ~- 
-

support personnel should resolve which methods of data transfer
would provide the greatest cost/benefit relationship.

The planning of direct coordination of information systems should —

- - take into account developing and proposed programs. The proposed
- I - changes should facilitate a comprehensive integration with develop-

ing programs. The coordination should take place before the pro— H
posed programs are implemented.

( 
• NAVSEA-62YGB and 931-X should designate activities to meet periodi-

4— .  cally for joint management information system reviews . These
reviews should result in reco:1miendations for data base integration.

NAVSEA-62YGB and 93l-X should review the recommended procedures on
how to initiate coordination between the two management information
systems . Agreed-upon procedures should be documented and implemented
at that time both programs agree will optimize the cost/benefit
returns.

1~
- I
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CHAPTER FOUR

a-.
GWSRP SUPPORT TO DDEOC PROGRAM SITE TEAMS

4.1 INT~~ DUCTION

r The assessment of shipboard equipments and systems has long been
practiced in the Fleet. The Planned Maintenance System (PMS ) is the
largest Fleet-implemented program ascribing to these practices. The DDEOC

• — Program has established equipment and system assessment requirements in
addition to current Fleet practices . The assessment of performance and
material condition for designated systems and equipments is the primary

- objective of the DDEOC Program assessment procedures. DDEOC assessment
procedures are not considered to be material inspections for the purpose

- of ascertaining Fleet readiness or availability. DDEOC site teams have
been formed at major DDEOC ship home ports to perform or assist ship ’s

- 

- forces in performing DDEOC assessment procedures.

The DDEOC Program has des ignated ten systems on the FF—l052 Class for
the development of procedures for Material Condition Assessment (MCA).
These systems are Hull , Mechanical , and Electrical (HM&E) equipments with the
single exception of the AN/SQS—35 IVDS. This analysis was conducted to
determine the feasibility of integrating GWSRP expertise with that of the
DDEOC Program to introduce gun weapon systems into the DDEOC Program ’s site

k team and MCA procedure development e f for ts . The following benefits are
sought:

More comprehensive data for gun weapon system maintenance
management

• Increased visibility of DDEOC site team effort  through further
L 

expansion into combat systems

• More comprehensive shipboard inspection during the designated
- inspection period

,_ —

- 4.2 DDEOC SITE TEAM ORGANIZATION

It is important to this analysis that the DDEOC site team organization
be described. This section will trace the development of the site teams

I from initial site team proposals to their current manning levels and
— operational procedures .

Ii 
- -
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4.2 .1  Site Team Personnel - 

—

The DDEOC site team receives program and policy direction from the
DDEOC site team leader in conjunction with the DDEOC coordinator from the
Type Conunander ’ s staff and receives technical guidance from the DDEOC
Program Office . The team will be led by a naval officer with cruiser or
destroyer engineering experience . The nominal organization of a DDEOC
site team is shown in Figure 4-1.

This organization depicts a site team leader and six team members .
By fiscal year 1980 the organization w i l l  be expanded by the addition of
three more members for a total composition of ten . As can be seen from
Figure 4-1, all the rates are oriented to HM&E . Combat systems experience
is not required of any personnel . This was not the original manning nor
rates proposed for the site teams . Figure 4-2 depicts the DDEOC si te
team organization as proposed in the Interim DDEOC Management Plan of
February 1977 and the DDEOC Management Plan of November 1977. The develop-
ment of the organization shows that the site team went from initial manning
levels of 11 members to its current manning level of seven members and will
have a fiscal year 1980 manning level of 10 members. The first two pro-
posed site team organizations both authorized personnel with combat systems
experience . Initially a G?-IMC (NEC 0981), FT2 (NEC 9535) , and ST1 (NEC 0483)
were authorized. This authorization was reduced in the November 1977
edition of the DDEOC Management Plan to a FTMC (NEC 1147) and a STG 1
(NEC 0498). Neither the current organization nor the fiscal 1980 organiza—
tion has billets for combat systems personnel . The billets for combat sys- )
tems personnel have been eliminated from the initial proposed level of
three members. This reduction occurred because the DDEOC Program office
wanted to concentrate initial program emphasis in the HM&E area. There j
exists favorable support in NAVSEA 93lX for integrating combat systems into
the overall DDEOC site team and MCA procedures effort.

4.2.2 Gun Weapon System Expertise

The fact has been established that the DDEOC site teams have no
assigned personnel with gun weapon system experience . The material condi-
tion assessments conducted do not presently address gun weapon systems.
These two facts indicate that the addition of gun weapon systems to systems
and equipments now designated for the DDEOC Program will have to be fostered
by the GWSRP. This does not imply that the DDEOC site team program will
never support gun weapon or combat systems. It appears that the near—term
position of the DDEOC Program is not to include these types of systems ,
but not exclude the possibilities of bringing them aboard if the proper
combinations of resources can be committed towards the effort.

The GWSRP has the technical expertise and the DDEOC has the program )
authorization. The GWSRP expertise can be drawn from the experts resident
at the NAVSEACENs , NOS Louisville, and at NAVSEASYSCOM . These activities
have the Navy’s best engineering expertise in all phases of gun weapon
system care -- specialists in life—cycle management techniques to personnel
qualified to perform corrective maintenance and complete overhaul of these

1+
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DDEOC
Site Team Leader

(LCDR)
(1440)

Assistant
DDEOC

Site Team Leader
(MMCS)

L1~~~tIJ —L1N2~ 
4

ii
1200 PSI I Mechanical Electrical - 

-

Assistant L — —~ 

~E~-iT,
L 

1200 PSI Mechanical EM AssistantAssista nt Assistant I (E M—l )(BTC ) ( Mi-I 1)

—— = F? 80 bi l lets .

NOTE : Te am 2 of approximately the same composition to be formed in FY 80
fo r each f leet .  DDEOC Si te  Team UICs : Norfolk  — 39282, Sa n Diego -

39283 , Mayport - 42821, Pearl  Harbor 42822

Figure 4-1 . DDEOC SITE TEAM ORGANIZATION
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systems . Coupling the GW5RP expertise with the DDEOC Program would permit
the collection of data to improve the maintenance management of gun Weapo n
systems. The GWSRP expertise can be utilized in myriad ways from direct - 

—

I • involvement in the shipboard inspections to analysis of generated data.

4.2.3 Inspection Procedures

I.

The purpose of the site team Visits iS to obtain assessment data
related to specific equipments. The DDEOC assessment procedures will be
used during the site team visits to each ship so that the visit will not
constitute a material inspection of the ship.

The procedures followed in the DDEOC site team visits can be separated
4 • into three phases: (1) pre—visit arrangements , (2) ship visit , and (3 )

post-visit data analysis. A member of the team usually makes the pre-visit
arrangements at least a week in advance of the visit. Those arrangements - 

- -

include the following :

= • Review assessment procedures to be conducted
Identif y any assistance required by the site team from the ship ’s
force

• Iden ti fy  shipboard problems that may affect the conduct of assess-
ment procedures

• Make arrangements for special visit requirements that the sh~i ‘s
force desires (e.g., preassessment brief, critique at the end of - 

-

the visit, assistance with specific equipments , etc.)

Once these and any other items affecting the forthcoming visit have
been covered , and any problems have been identified and solved , the si te

- 

- team will visit the ship and assess the equipnent . During the assessment ,
conditions may be encountered that indicate that actions should be initiated
by the ship to ensure continued satisfactory operation of the equipment.
When these conditions are noted during the site team visit , they will  be
explained to the ship ’s personnel and again during the post—inspection brief
held at the end of the visit. The site team will adhere to MCA procedures ,

L yet at the same time will provide the ship with any information pertinent
to proper equipment operations in a factual manner not designed to put the
ship “on report”.

The third phase of the DDEOC site team visit is the post-visit data
analysis . This consists of the DDEOC Program Office analyzing the recorded
data. Additional items may also be discovered during this subsequent anal-
ysis. The DDEOC Program Off ice  wil l  fo rward a report of the site team visit
to the ship when it has completely evaluated the data , listing conditions
noted during the visit. Included in this report may be recommendations for
corrective maintenance to be accomplished by ship ’s force , recommendations
for preventive maintenance actions that would be advantageous to perform ,
and recommendations for Intermediate Maintenance Activity (IMA ) or depot-
level maintenance for the ship to enter into the 3—M System . These reports

- 
-
~ are not to be considered as results of inspections but are designed to

provide the ship’s force with information to help it satisfactorily maintain
equipment material condition .

4—5

- 
- : ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

-
~~~~~~~~ 



- -

I

The integration of GWSRP expertise into the site teams would occur
pr imar i ly  in phases two and three . These phases are involved w i t h  the
inspection procedures and data anal y s i s . Phase one is largely concerned
wi th  administrat ive planning by a site team member. Assuming that  GWS RP
expertise can be provided ~ i thout the add i t ion  of another member to the
site team, the implementation of ph n;t- one would be accomplished in ac—
cordance w i t h  prescribed DDEOC Program O f f i c e  po l icy ,  wi thout  requiring
external assistance.

A quarterly vis i t  schedule is developed by each site team leader and
forwarded to the DDEOC Program Office at least one month before the begin-
ning of each quar ter .  At least two weeks before  the scheduled date of a
site team visi t , the DDEOC Program Office fI~rwards to the site team a list
of the procedures to be conducted dur ing  the visit. There will be approxi-
mately twelve v is i t s  per ship d u r i n g  an op e r a t i n g  vc l e .  Each ship v i s i t
wi l l  last from three to four  days depending on the  n umber of assessment
procedures to be conducted . Thc initht l visit after BOll is usually longer
because the assessment procedures are be ing  im} - It - !m-ntcd for  the f i r s t  time
aboard that ship.  It involves co l l ec t i on  of ( -o:~t i g u r a tio n  data and is a
new experience for the sh ip ’s force .

4 .3  DDEOC P~~DGRAM MATERIAL CONDITION ASSESSMENT (MCA) PROCEDURE S

An essential  part of the Destroyer Engineered Operat inq Cyc le Class I :
Maintenance Plan (CMP) is a Material Condition Assessment (MCA) Program ,
which wil l  moni tor  the ma te r i a l  condit ions at the ship/ system level and
the equipment/subsystem level .  MCA procedures w i l l  be an aid t~ mainte-
nance planning and management by developing data use fu l  in forecas t ing  r

requirements fo r major main tenance or s ignal ing  the ne~-d fc ’r m c ’  ~a s d
maintenance support in specific areas .

DDEOC MCA procedures spec i fy  the tests and procedures to Pc i-er  formed - -

by specialized shore—based DDEOC site teams in order to accomplish tifl-
following:

• Evaluate  the e f f e c t i’ eness of rou t ine  prescribed maintenance to
ensure that it is the minimum necessary to ma in ta in  the spec i f i c
equipment

• Predict required maintenance actions necessary to m a i n t a i n  a high
state of equipment and system readiness

• Allow for t imely schedul ing of main tenance  act ions at the appro-
priate level , inc luding the s c h e d u l i n g  of appropr ia te  repair
mater ia ls  at the des ignated ac t iv i ty

The mater ia l s  used to determine the condi t ion of a ship ’s system and
equipment in DDEOC assessment procedures vary according to the type and
depth of analysis to be conducted . There can be assessment procedures
developed for a par t icu la r  system or equipment.  The DDEOC’ Program Off ice
(NAVS EA 93lX) coordinates the development and preparation of assessment

-I ,’

4-6

I H 



procedures . tnt t -odu ct ion of gun weapo n systems f o r  the development of MCA 
- 

-

procedures must he cvor d ii i st od  w i t h  the GWSRP ~t th i s  level . - -

4 .3 .1 Description

Due to tht- di tf t -tvn t t -q l l  i } iiu-Ilt s i tt - j t iq ~t~~ n - s - ; -d and the  (i_Its lit ’ ’(l d
from each equipment.  f o r  :nat I’I isl corid i t ion  mt - ,ii;ti rt -ment , I he MCA 1t o c t ’d ~t r - t -o —

~~

w i l l  va ry .  Nondes t ruc t ive  me tltod s are ii -s- I t o  soset i; t he  ond i t ion of t I n  -

system or I in - equ ipmen t , or both. i)l) i-:0 ; ; - s s t n t - n t  ~~
t- - -du t - ;; may be

divided into i t ’rtorm ~tnoe or mat - r - i - a l  corid i t  ion  ev a lu a t  ions , depending on
he methods used . l’ t - r i  o rmsnc t -  ~L O i 5  ;~ -~~~~ - n t  rt- fe  i ; ;  t o  m ea s u r i  nq the -r o dt r c t  ion

oUtpu t o f a system or equ i pm e n t  (e . - i .  , lis li ,r~~ - 1 10w , & f i  ; 1 ,1 1Th -  i - 1 - : . ; ;U r t - )  .

Closely , ts s o c i~~~t &-tl w it ii pe t t  o t n h t n I u ~ t~ ssni-s;;mt -nt - rn i , i t  cr 151 C ( ) T 1 ( 1 I  tion ,I ;O ; esU— I -

mont r - t - fe  rs t o t i l e  ~1( - t us 1 IIi ~ I t t- ri a 1 - ; ~~~-~ - t s I- I hi - j t oni (0 . - • 1)051 -j  !1(J WOd I ,

tube wall  t iiicknt- ss ) . Ttlthou jh p(- rl OrIlhIfl (-e and mater-LI I ( -011( 1111011 a r -  two
gc nie t ~t 1 t y p es  ot 3 ;essment met 1 ,1;; , the t i - I l l ; ; ;  ‘‘ins t ,‘i .i.l1 -ond i i 1011 l ; 50

ment ’~ or ‘~as;;, - ; ; smt - n i t  -- w i l l  b -  I ’. ; ; -  ,1 I o I rs’ I ud~- hot ii af’proacfl(-s .

‘1 Assessment -t o c e lti  ? t ’~~~ S I  e means of  lot errn i n i x o n  srid t -~° ~
t’(’t i llq t lie - -

-

mater ia l  cond i t ion  of an i tem oh t i n -  h I ;  i s  of p e r i o d i c  obse rvat ions  of
pe r fo rmance , o p t - r a t ing ,  o F m~u n t t ’ l I , i l h t - 1 , 1 1  an ie t  0! 0 . These - r o c t ’d u ! e O  iden—
t i f y  measurable oper-at  i rig parameters  ( - . r .  , px t ’;o ;II r e  , t emperature , f l o w
rate)  , tests ( e . g . ,  lube oil ,lllalvI: in , ~- ihr at i o n  m o n i t o r i ng )  , or  system
performance or i ter is , which , l 1 t ’ r e a l — t  ime indications of the mater  i , i l
condition of a system or equ ipment .  Once t h e p ar am e t e r  , t e s t  , or p e r f o r m —

( 
ance ct - i t e t  is have been identifi ed , upper and t ow er  1 im i t.iiiq values w i l l
be determined , estabi i s h i t i g  the boun dar ies  ot oat. i s fa ct o ry  performance.
The boundar ies  w i l l , t he re fo re , encompas;; the expected pos t—ov erhau l  condi-
t ion and those vs lut-s to t  wh I oh sat i ;; fsot- cry per formance is expect 1-d . Da toi
wi l l  be recorded to document conditions with respect to I i m i t i i i q  parameters . - 1

4 . 3 .~ Format

The dove I op im-nt o 1 a l l  MCA ocedut i -s lois been ass i t l I1 t - d a forma t c o l —  
I 

-

respond i rot  to the Maintenance I-~t ’t iu ~ l einn en t  ( 5  I d O  ( M R C )  ut Ii :~t-d tot , ; i i i  ‘ho~~i d
PMS . These i n s t r u c t  ions t o l l  the i to  team member s how 1 o conduct the
assessment and what  data th ey  must  r e co r d . The MCA procedure ; ;  at  no eoi~t Sin
data sheets,  a;; reuui  red , to fac i i i  t a te  i eco cdi rig prom~’ i bed d~ t a. Append ix

- I — D presents the  level of tieta ii  that should he t O l l ; ;  ide i ed when d ec i d in g
which MCA procedures for  gun weapo n s yst e m ; ;  w o u l d  be Pent - I  i t -j al

L 4 .3 .3  Development C on s i der at i on s

Various methods can be used tot  i t -v  - l o p i n g  ~,sn i - : ; snout -
Assessment procedure;; may result from analv;; is dii o t t  m l  SC I el V to i - t l l ( ’
purpose of prepar ing  the assessment pioct -dtxr es r e q u i re d  f o r  a spot -i f i c
equipment. More o f ten  the }-r ot - t’tltl r t ’;; a i t ’  dove loped P the t i st ’  of (‘X l st j ug

informa tion f r om various i t ~ ferences . System Ma l i l t en, -ino. - Analyses  (SMAs)
other engineering analyses or evaluations , procedures developed for similar
systems or equipments in other c o n d i t i o n  assessment programs , or adaptat ions
from existing tests or inspect ion s  be ing  - t -tn dut -t t ’d in  the fleet ar e  examp les
of app l i cable n-eft’renu-es -
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The deve lopment of assessment procedures has been structured by the
DDEOC Program Office to make the process a dynamic one. Once an assessible
equipment has been ident if ied, a preliminary assessment procedure is pre-
pared by a Government activity or contractor tasked by the DDEOC Program
Of fice. The preliminary procedure will be coordinated by the DDEOC Program
Office  with the appropriate technical codes for accuracy and adequacy .
Upon completion of technical review , the preliminary procedure wil l  be
given a comprehensive shipcheck by the DDEOC site teams. Following an
appropriate evaluation period , successf ul candidates will  be prepared in
f inal  form for implementation wi th in  the system from the DDEOC Program
Off ice .

The assessment procedures are subject to continual review a f te r  they
are implemented . Changes to procedures may be generated by recommendations
from operational activities ( e . g . ,  TYCOM , ship DDEOC site team) or from
shore activities [ e . g . ,  NAVSEA , PERA (CRUDES) ,  DDEOC Program O f f i c e ] .  All
change recommendations will  be forwarded via appropriate chai ns of command
to the DDEOC Program Off i ce  for review and coordination . The continuing
review and analysis of assessment procedures is designed to~ ensure they
are providing the opt imum data to demonstrate that the equi pments are
maintained in a satisfactory material  cond ition compatible wi th a ship ’s
engineered operating cycle.

4. 3.4 MCA Review Board

All development of assessment procedures will be subject to the
approval of the Ma terial Condition Assessment Review Board , chaired by
NAVSEA 93lX. The board will be made up of representatives of the DDEOC
Program Off ice , the DDEOC site teams , and cognizant technical personnel
from appropriate systems commands and field activities. All candidate
systems and equipments for MCA must be approved by the board before proce-
dures are developed . When MCA procedures have been developed and field-
tested , final implementation will be subject to approval by the board .

4.4 INTEGRATION ANALYSIS

The proposed integration of gun weapon systems into the DDEOC Program ’s
development and implementation of assessment procedures should be approached
in a two—stem analysis process . This process should address the procedures

-: applicable to the selection of ( 1) MCA candidate equipments and (2 )  the
most e f fec t ive approach to the development of MCA procedures for the candi-
date equipments .

4 .4 . 1  Selection of MCA Candidate Equipments for the Gun Weapon System

The selection of specific equipments is the in i t ia l  consideration when
recommending candidates to receive MCA procedure development . Historically,
the DDEOC Program has dealt with HM&E equipments that are found pr imar i ly
within the shipboard responsibility of the Engineering Department. The
single exception to this is the AN/SQS-35 IVDS system . The gun weapon
systems have been excluded from DDEOC MCA procedure development considera-
tion because the DDEOC Program Office wanted to concentrate limited resources

4— 8
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on the HM&E areas . Therefore , it is essential that the gun weapon system
equipments selected for MCA procedure development consideration provide

• necessary just if icat ion. The imperative in the just if icat ion is to show
the potential benefits that could be gained by increasing the amount of
data collected relative to known maintenance-critical areas . The analysis
of periodically collected data would suggest appropriate preventive main—
tenance procet.ures for those systems that experience s ignif icant  corrective
maintenance burdens or for those equipments known to be critical to systems

-
~~~ operations and shipboard missions . Therefore , designated candidate equip-

ments should be selected on the basis of their history of significant cor-
rective maintenance burdens or the criticality of the equipmen t to ship—
board operations .

An abi l i ty  to develop MCA procedures that define measurable values
(e.g., wear , fatigue , physical damage , time readings) that have potential
for predicting failure rates should be the next major consideration . The
measuremen ts should be retri evable for analysis or trending by ship and by
equipment .  r roc;-du rt -;; for  the r i - t r iev a l  of these data should prescribe
simple and q u i c k  opt - r a t  i o n s that  could be performed by the ship ’ s force .
Data sheets for recording assessed condit ions should be an integral  part of
each assessment procedure . The format  of the data sheets should be coordi-
nated wi th  t he  te~-h n i c ,t . l  a c t i v i t y  responsible for analysis  of the data .

t This would permi t  recording data in an acceptable keypunch entry  format .

4.4.2 Determination of MCA Development Process F
The selection of candidate gun weapon systems for MCA procedure devel—

opment should establish the j u s t i f i c a t i o n  for proceeding wi th  anal ysis and
recommending the most e f f ective means of determining how the procedures
should be developed . As has been stated previously, the DDEOC Program
Office wi l l  task an ac t iv i ty  to develop the assessment procedures . That
of f ice  encourages the submi t ta l  of any in fo rmat ion  to assist it in making

- 
I. that decision . Therefore , it would be to the GWSRP’s advantage to recom-

mend ( 1) the ac tivi ty best qua l i f i ed  and (2) the process for developing the
MCA procedures . The following processes should be considered :

Results of St-lAs

Engineering Analyses

• Assessment Procedures Developed for Similar Systems/Equipments

• Application of Existing Tests or Inspections Being Conducted

• The DDEOC Program iden t i f i ca t ion  of candidates for MCA development has
started from the results of SMAs . The SMA5 for 5”/54 ( ‘a li l s ’r  Gun Mount
Mk 42 Mods 9 and 10 and Mk 68 Gun Fire Control System have been reviewed for

- L recommendations concerning MCA development . These documents made no spe-
cific mention of assessment procedures .

The alternative processes can be categorized as requiring either new
engineering anal ysis or application of existing procedures. Both categories
have their  advantages and disadvantages . The major  advantage of conducting 



a new eng ineering analysis is its sole objective of producing an assessment
procedure . The major drawback associated wi th  this process is its cost.
The development of the assessment procedures should concentrate on the
direct or modified use of existing assessment information and procedures .
This process should result in the quickest development time and least costs.
It would save engineering development, personnel training , and time for
implementation by the ship ’s force. Neither of the two approaches should
be used without a cost comparison analysis between the two.

If

Af ter the process for the development of the assessment procedures has
been determined , the assessment parameters and values are established . For
the parameters ident i f ied, the value levels that correspond to the best
operation or material condition to be expected and the value levels that U
correspond to the minimum acceptable performance or condition must be
specified . These values should be measured against a single parameter.
Interaction of various parame ters should be considered in the anal ytical
process that follows the data collection .

4 . 4 . 3  Potential MCA Candidates

This analysis reviewed the equipments and components found in the two
major gun weapon systems aboard the FF-1052 Class -- the 5”/54 Caliber Gun
Mount Mk 42 Mod 9 and the MA 68 Gun Fire Control System . These systems
were selected because they are on a l l  but one of the FF—l052 Class ships ,
which is current ly  the only DDEOC Program class of ships on which MCA
procedures have been implemented . The analysis of these systems was
oriented toward establishing p oten t i a l  MCA candidates from the application
of existing tests , inspections, and other assessment procedures .

A candidate MCA procedure for the 5”/54 Caliber Gun Mount Mk 42 Mod .

would use various time meter readings.  There are six time meters on the
reverse side of the EP2 panel rear door. They record various elapsed
operating times for equipments and components of the gun mount. This
information is being used by t in ’ Weapons Quality Evaluation Center (WQEC)
Naval Weapons Station , Concord , in a modified format. The Center currently
is not being provided with enough readings from Fleet units. This time
meter data would greatly enhance the validity of many of WQEC ’s reports
since the present practice is to use estimates o f energized time . These
time meter readings , if recorded periodically and assigned assessment
parameters, could provide information helpful in determining existing
material condition and operational performance levels. Developing an
assessment procedure for these meter read ings should require a minimum of
engineering effort. Standardizing the procedure in MRC format would be
required but this also should be s imp le to do.

There are numerous other measures of various parameters throughout
these systems. For the 5”/54 Caliber Gun Mount Mk 42 Mods 9 and 10, there
are numerous measurements specified by the 3-M System. These PMS checks
have been historically used by the ship ’s fo rce to indicate equipment
status for operational readiness purposes. Given a reading outside the
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al lowable parameters , a corrective action is taken ( e . g . ,  add more f lu id
for a low f l u id  level r e a d i n g) .  An advantage of these procedures is that
they are in the PMS MRC fo rmat . Some of the checks being per formed on the 

- -

5”/54 Caliber Gun Mount Mk 42 that  have potent ial  applicability to assess-
ment procedure development follow :

* Temperature read ings

• Accumulator pressure

Record fluid level

• Counter recoil air  pressure

Upper accumulator  n i t rogen  pressure

• Lower hoist accumulator n itrogen pressure

• Loader accumulator ni t rogen pressure

• Main suppl y tank f l u i d  level

Lower hois t accumula tor supp ly tank f l u id level

• Loader accumulator f l u i d  level

cradle—to—sl ide  b u f f e r  measurement

• Empty case t ray b u f f e r  measurenient - -

f These checks are cu r r en t l y  being made by ship ’s force and various
assistance activities. The most important advantages of incorporat ing
checks and assessments o f  t h i s  type into a program l ike  that  of the DDEOC

- - MCA e f fo rt would be the r e s u l t i n g  standardization of inspections, increased
frequency and thus amount of data , and the  con t inua l  provision of data
for analysis . Making the data a v a i l a b le  to a competent analys is  a c t i v i t y
would permit the trends that are visible on one ship to be compared with
the rest of the shi ps in t h -  class and would al low continua l assessment
instead of an :is—r ~-~joired (corrective act i - n  only) assessment .

- j  These PMS requirements could be e as i l y u t i l i zed  as guides for MCA
I. - procedures to be performed b y e i t h e r  a DDEOC s ite  team or by sh ip ’s force —

(with measurements and readinos forwarded to the DDEOC s i t e  teams) .  These
~~ measurements , if  assessed i’ m-rio ~1 i - a h l y ,  would provide in format ion  required

to determine m a ter i a l  cond i t i on  and mo re s i -i- c l f i  c Ch or a l  ional  I ii ~r formance
parameters . That i n f o r m a t i o n ;  in turn n-c-ui d be ~n;n’d to i den it I F the approach

- - of una ccept i l - 1  - mat et I a 1 cond i t ion  i - - r f  - l n l . l n l c i ’ l eVi ’ 1;; , thereby f o r e c a s t i ng
the need for maje; cor r ec t i ve  or r - ; ; t  c - n , i t iv . - ma in;t t ’nanc - .

MCA candidates can be se l e c t e d  by the i d e n t i f i c a t i o n  of equi pments
and components that contribute significantly to the maintenance burden
(man—hours and parts dollars expended) of a p a r t i c u l a r  system . In tegra t ing
these equ ipmen ts into an MCA program can save main tenance  man-hours  and
parts dolla rs by properly i den t i f y i n i g  t r ends  indicating deqradinq perform-
ance and taking appropriate act ion before c o s t l y  ma io r  r e p a i n ;  are needed .
Sign i f i c a n t  contr ibutors  t o  the maintcn ;anc ,’ burden of qun weapon systems ,
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specifically the MA 68 GFCS and 5”/54 Mk 42 Mod 9 Gun Mounts , h ave been
identified by ARINC Research Corporation by means of ex tensive systems - 

-
-

maintenance analyses ( SMAs) .  We analyzed historical Maintenance Data 4
System (MDS ) data at the Allowance Parts List (APL) level to determine
which equipments and components were responsible for a significant amount
of maintenance man-hour and parts dollar expenditures . The total mainte-
nance burden for the gun fire control system was recorded for each of four H
different data categories: parts dollars , total job control number (JCN)
transactions , ship ’ s force man—hours , and IMA man-hours . The equipments and
components within the Mk 68 gun fire control system were then analyzed and — 

- 
-

top contributors to the total maintenance burden were identified. H

The review of experience for the MA 68 GFCS revealed that the equip— . 
-

ments listed in Table 4-1 contributed approximately 90 percent of the total
system maintenance bu rden , as shown in Table 4—2.

Table 4-1 . MK 68 GUN FIRE CONTROL
SYSTEM COMPONENTS 

-

Nomenclature APL

AN/SPG-53A Radar 56995306

AN/SPG—53A Radar 5699 5307

MA 47 Mod 10 Computer 49402526

14k 47 Mod 11 Computer 49402700

14k 68 Mod 3 Director 49401956
49402586

MA 2 Mod 0 Di rector Drive 49402515

Mk 1 Mod 1 RSPE 78640113

Mk 16 Mod 2 Stable Element 49402030

14k 68 GFCS 91200155

MA 75 Rangefinder 49401988
494027 31 )

There are 51 APLs in the system . These 12 APLs , which accounted for 
-

approximately 90 percent of the system maintenance burden , represent only -
- 

-

23. 5 percent of the total number of APL5 .

A similar analys is of the 5”/54 14k 42 Mod 9 Gun Mount reveals the
top 10 APLs , listed in Table 4-3 , as s ignif icant  maintenance burden con-
tributors . The breakdown of costs is shown in Table 4-4.

- I
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Table 4-2. MK 68 GUN FIRE CONTROL SYSTEM BURDEN
BREAKDOWN

Percent of BurdenTotal ReportedData Ca tegory Represented byfor System Selected APL

- - Parts Dollars $2,769 ,224 9 . 0  - -

JCNs 13 , 528 87.0

Ship ’s Force Man-Hours 61 , 711 89.2
IMA Man—Hours 4 , 599 83.6

I.
Table 4—3 . 5”/54 MK 42 MOD 9 

- 
-

GUN MOUNT
COMPONENTS

Nomenclature APL/CID

Carriage Assembly 006030002

Control Panels 006030015

Ammo Ho ist , Upper 006030003 - I
Slide Assembly 006030007

Shield Assembly 006030013
Housing 006030012 H
Empty Case Ejector 006030010

Rammer Assembly 006030009

Ammo Hoist , Lower 006030014

Gun Barrel , Mk 18 006030019

Table 4-4. 5’/54 14K 42 MOD 9 GUN MOUNT SYSTEM BURDEN
BREAKDOWN

Percent of BurdenTotal ReportedData Category f ~ te Represented by
L.. or ys m Selected APL

Parts Dollars $1,565,212 88.6

JCNs 8 , 272 6d .4
Ship ’s Force Man—Hours 37 , 705 78.3

IMA Man—Hours 6 , 503 55.5



The order of components in Tables 4-1 and 4-3 was determined by (1)
ranking each component by total man-hours and by parts costs separately ,
(2) adding the two rankings, and (3) ordering the components from the
lowest to the highest by the combined number. For components with equal
combined rankings, the total man—hours ranking was given more weight.

There are 17 major APLs in the system; the 10 APLs that accounted
for approximately 75 percent of the system maintenance burden represent
58.8 percent of the major APLs .

In the selection of MCA candidates for inclusion in an assessment
program , the above-mentioned APL5 should be given priority . The effort
of identifying MCA procedures for the gun weapons systems can therefore
concentrate on those 17 equipments and components. MCA procedures for
these equipments and components can be developed from SMAs or other engi-
neer ing ana lyses or evaluations , or can be adapted from existing tests
or inspections being conducted in the Fleet . Present Planned Maintenance
System (PMS) maintenance checks can be readily utilized to aid in the
monitoring of these systems . Changes to periodicities and requirements
for documenting and forwarding inspection and test results would be the
only substantial changes that would have to be made to this already exist-
ing monitoring program. It is recommended that the subject APL5 be investi-
gated to determine what tests and inspections (such as existing PMS checks)
are amenable and would be beneficial to an MCA program .

Assessment procedures should normally be executed during the DDEOC
site team visits to each ship. Another means of assessment would be to
use al ready existing tests and inspections (Mc R/POT&I , CSRTs/CSRRs , self-
assessment) for the recommended MCA procedures. Added benefits to this
alternative would be that the MCA procedures would be accomplished by
highly qualified personnel (NAVSEACENs) , and less manpower and operational
time requirements would be demanded of the respective ships. These alter- - -

- 
- natives wil l  be discussed fu l ly  in the remaining subsections of this

chapter.

4 4.4 GWS Assessment Data Cur ren t ly  Available

There are currently many inspections being performed under the cogni— 
- -

zance of TYCOM , GWS RP , and DDEOC Programs that could provide the gun weapon
community with a viable material condition assessment program . Figure 4-3
displays each organi zation ’s maintenance requirements individually and all
of them collectively. Nearly all of these inspections utilize existing Pt-IS
requirements as a basis for determining maintenance needs. A description
of each of these inspections follows.

For pre—overhaul planning , the POT&I employs various PMS checks to
help determine maintenance needs. These PMS checks are incorporated into
the repair inspection requirements (RIR) and are performed in conjunction
with other visual inspections and operational checks. Discrepancies are

-
~ 

- 
incorporated into the ship ’s BOH/ROH SAR?. Post—overhaul inspections are 

L

conducted under the purview of the class Post-Repair Test and Certification 

~~~~~~~~—- -  -
~~ -~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



~~~~~~~~~~ 
- _ -

_  

~:
• 

_  _ I

- L~~~i~~~- 
___ ~~~~~

‘ - -
~~~~

“
\\

I~ ~
1

~
ILJ1

~~~N
_ _ _  _ _ _  

_ _ _

_ _  

_ _  

—
~~~~~~~~ 

IL / / /

_ _ _ _/
~~~~~ _ _  

‘

~~~~~~~~~~~~
. 

-
~~~

r

4 — 1 5

_________________________________________________________________ _____________________________



_____- _ _ _  
_____________

Program. These inspections are performed at two d i f f e r e n t  levels depending - 
-

-

upon the degree of main tenance  performed on the gun mount dur ing  overhaul .
If a gun mount has undergone a Class “A” re furb i shment  (removal of gun mount
to NOSL and re ins ta l lat ion  upon completion of repairs)  tests are performed
in accordance wi th  NAVORD 8948 (5”/54 caliber s ingle  gun mount MA 42 Mod 9
shipboard in s t a l l a t i on  test i n s t r u c t i o n s) .  The in tent  of that  document is
to prescribe an adequate test to ensure tha t  the gun mount has been properly
installed and adjusted , and that  the specif ied operat ional  cha rac t er i s t i c s
have been achieved . Due to the “ l i k e - n e w ” res torat ion of a “Class A repair ,
the requ irements speci f ied are very extensive and the test program is
generally more complete than the technical procedures required by a PMS
check . In the event of Class “B” overhaul o f a gun riount or gun weapon
system a post—repair test arid certific,ition 1-Ian is followed . This j-lan

— consists of existing PMS requirements and is employed during the BOB and
RDH periods to evaluate  the e f fec t iveness  of t i l e  main tenance  jn ~’rformed .

The Combat Systems Readiness Review (CSRR ) A t l a n t i c  Fleet -— and the
Combat Systems Readiness Test (CSRT ) P a c i f i c  Fleet  -— are designed to 

- -
-

assist ships in the i r  preparat ion for  deployment .  The CSSR and CSRT are
importan t to the overal l  support of uun weapon systems on DDEOC Program
ships in two ways : ( 1) they identify required maintenance actions and
( 2 )  they provide j u s t i f i c a t i o n  for immed iate repairs  to gun weapon systems.
Repairs are an in tegra l  part  of the inspection , except those repairs that
cannot be accomplished w i t h i n  the time ava i l ab l e .  Both inspections u t i l i ze
exist ing PMS requirements to evaluate  operat ing and mater ia l  condit ion .

An additional m a t e r i a l  cond i t ion  ~ssessment inspection imp lemented by
the Fleet to assist in SRA p lann ing  is the self—assessment inspect ion , which
is conducted by ship ’s force . Befor e  SRA maintenance periods , the s e l f —
assessment f indings , along with inputs f rom the ship ’s CSMP and the Class •

Maintenance Plan (CMP ) w i l l  make up the i n d i v i d u a l  ship ’ s SRA work package .
The purpose of the self—assessment  in- ; 1-i -c t ion  is to i d e n t i f y  any emergent
type maintenance problems j u s t  p r ior  to the ST~A. The self—assessment
consists of existing P~1S requirements as well as additional visual
inspections.

The Material  Condition Review (MCR) is conducted by the Naval Sea
Centers (NAVSE A CEN s) .  An MCR is required when ( 1)  a ship i s  scheduled for
a regular  overhaul or b ase l ine  overhaul , ( 2 )  the ship has equipments that
have never been reviewed , or (3 )  the previous MCR is over three years o ld .  - I
The MCR uses a comprehensive checkoff  booklet aimed at ascer ta in ing  the
material condition of major  components of the gun weapon system . Discre— - 

- -

pancies that are noted are incorporated into recommendations for repairs
or rep lacement of components.

Figure 4— 3 depicts the approximate periods in the DDEOC deployment 
- -

schedule when a given ma te r i a l  cond i t ion  assessment or inspection could
occur. Combining the MCR and POT&I before  ROB , and the CSRR/T and MCR
before the second deployment (to s a t i s f y  the requirement of per forming  an
MCR every three years) would help in providinq the TYCOMs with the most
efficient and cost—effective inspect ion process for gun weapon systems .

I



H

The inspections depicted in Figure 4—3 are used to identif y material/
performance discrepancies that generate corrective maintenance actions to
be performed either on a short-term (CSRR/Ts , self assessments) or long-
term (MCR/POT&I) basis. The results of all these inspections are now sub—
mitted to only one common management organization -- the TYCOMs. No long-
term engineering analysis is performed on the results . Material condition
trending could aid in predicting degraded performance or material condition
and aid in scheduling timely maintenance actions.

All these inspections can be utilized to provide maintenance require-
ment information to the GWSRP and DDEOC Programs . As mentioned before ,
billets for gun weapons personnel do not exist on the DDEOC site teams and
there are no procedures for assessing the material condition of gun weapon
systems in effect for the DDEOC site teams to perform . The objective of
the MCA program is focused on 1*I&E-type equipments. There are now approxi-
mately seven instances in a typical ship ’s engineered operating cycle when
data can be collected and applied to MCA—related analyses . These inspec—
tions provide a viable alternative to adding gun-weapons—system-oriented
personnel and inspections to the DDEOC site teams. We recommend the pro—
vision of a vehicle for the central data collection of these inspections to
enable data to be exchanged between the GWSRP and DDEOC Program . Those
inspection requirements that are amenable to application to an MCA program
should be monitored. Decisions on which inspection requirements can be
used in an MCA program should be based on results from System Maintenance 

L

Amalyses (St-lAs) or similar technical evaluations .

Once an assessment action has been identified , a preliminary assess—
ment procedure would be prepared in standard 3—M Maintenance Requirement
Card (MRc ) fo rmat by the cognizant Government activity or contractor. Since
the major i ty  of existing inspections already use an MRC format, any mainte-
nance requirements that are determined to be useful in an MCA Program , i.e.,
those that identify real—time indications of a system’s material condition,
would probably require little change in format for incorporation into an MCA
Program .

- 

- 

- Naval Ordnance Station, Indian Head (NOSIH) could be the central data
collection point for all inspection results. Data would be evaluated to
determine potential problems . A report of the data evaluation findings
would be forwarded to the ship to alert the personnel of the potential
problems that they can correct or should put into the CSMP for inclusion in
a future IMAV or SRA work package. It is envisioned that many discrep— —

ancies would be corrected on the spot by ship ’s force as a normal procedure
in conducting a PMS . NOSIH data evaluation would center on long-range - -

trending analysis of material condition . WQEC NWPSTA , Concord, could assist
- - in this analysis by programming MCA data for dissemination via the GWSRP

Management Information System . Besides identifying maintenance require—
— ments, the analysis could result in recommendations to decrease or increase

the frequency of PMS actions as material condition is trended over a period
of time. To aid in the efficient operation of this MCA program , ship ’s
force should schedule designated PMS activities to coincide with scheduled
inspections (CSRR/T , post—overhaul T&C, self-assessment, MCR/POT&I) and
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inspections should be combined when practical (CSRR/T and MCR before
second deployment and MCR and POT&I before ROH). These actions would
decrease demands on ship ’ s force and ship operating time .

4 . 4 . 5  Integration of GWSRP Expertise

Given that both principal part ic ipants  agree that MCA procedures for
gun weapon systems are both necessary and feasible , the identif ication of
means to implement them must be made. A substantial portion of this task 1;
was concerned with obtaining inputs and feedback on the optimum procedure —

for providing GWSRP expertise to DDEOC site teams . The following recom-
mendations describing the various methods that provide the basis upon which
an integration procedure can be established are presented for consideration.

GWSRP expertise can be integrated into DDEOC in the following ways.
(Not all the activities involved report direc tly to or are tasked by
NAVSEA-62GYB.) The major options are :

( 1) NAVSEACENs can be tasked to assist site teams .

( 2 )  GWSRP can identif y expert ise to develop and/or review t4CA
procedures.

(3)  TYCOM5 can assign inspectors from existing resources , using MCA
procedures developed and/or approved by GWSRP .

The f i r s t  approach would provide the best immediate technical input
but would be the most d i f f i c u l t  to implement. In accordance with NAVSEA-
INST 4350.6 of 28 November 1978 , “NAVSEASYSCOM Direct Fleet Support (DFS)
Program ; policies and procedures for ” , the NAVSEACENS funct ion as their
respective Fleet ’ s NAVSEA waterf ront  coordinator for all requests for rNAVSEA DFS technical assist v is i t s .  In this capacity they conduct periodic
as well as emergency type reviews , tests , trials, and inspections to evaluate ,
ensure , or appraise the e f fectiveness and mater ial condition of ships ’
equipments and systems in a opera tional control of Fleet commanders in
chief in accordance with authorized and approved NAVSEA SEATASKS. The
inclusion of site team support would appear to be a defined service pro—
vided by the DFS program and should be so documented in the NAVSEACENs
respective SEATASKS.

In conversations , NAVSEA-0463 indicated that the NAVSEACENs are not
presently tasked to perform the type of assessments called out by site team
inspections. NAVSEA 62YGB and 93lX should jointly petition NAVSEA-046 3
to have included those assessments in the NAVSEACENs SEATASKS .

The amount of time perceived to be needed to conduct gun weapon sys-
tems MCA inspections will  be on the order of one working day . This should
not place any undue burden on the NAVSEACENs as the site team inspections 

J
are presently scheduled only four times a year per ship. Additional
engineering analysis  might indicate that it is not necessary to send the
NAVSEACENs on board every ship four times a year. This would reduce
manning requirements for designated GWS MCA procedures. NAVSEACENPAC
personnel repor ted tha t they believed th is approach would place a burden
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on their existing manning levels. An underlying sentiment was that the
NAVSEACENs do not want to get involved with inspections that “put the ship
on repor t.” This is a misconceived understanding of the purpose of the
DDEOC site team visits. Overcoming this mi sconception might reduce some •
of the NAVSEACEN ’s resistance to involvement with this concept.

The greatest impediment to implementing this method would be the
assignment of personnel to the site team on a TAD basis. Al~ parties inter-
viewed felt that this would present consideral-I - problems in spite of the
technical benefits gained. This i s su ’-  would ha~c to be resolved at the -~~~~

onset of discussions concerning this l r i t - s r . e  i - - i  method . The utilization
of the NAVSEACEN woul d provide tin - best t~ - 1 h f 4 1 1 - 1 1 experience but would be
met with so much resistance that this ap} i si -h wa~ 1-onsidered to present
more problems than solutions. ~ 

-
*

The second recommended method proposes the integration of GWSRP ~s.
expertise into the site team e f fo r t  by having  the ( WSRP take the lead in
developing the MCA procedures to be- used on t h e  gun weapon systems . The
GWSRP manager would j o i n t l y  support NAVSEA 93lX in the tasking of cognizant
technical activities to develop the MCA procedure or review a developed
MCA procedure for technical accuracy. Although this method does not mention
the technical personnel who would imp lement the MCA procedure , the issue - 

-

would have to be resolved so that  the MCA procedure would be wr i t t en  to
the appropriate level of technical proficiency for the implementing personnel.
This input could be the primary interface the GWSRP would seek to establish
wi th NAVSEA 93 1X. If the procedures are technically correct to the
satisfaction of the GWSRP , use of non-GWSRP associate personne l to collect
the data in accordance with wr i t t en  procedures should be acceptable .

By assigning TYCOM resources with the requisite skill ratings to
assist the site teams, as method three calls for , the TYCOM retains complete
control over all assigned personnel. Representatives of COMNAVSURFPAC/LANT
staff and the San Diego and Norfolk DDEOC site teams envisioned that the
integration of personnel not assigned to TYCOM would present problems.
They did not believe the problems would be easily overcome , but if the
issue could be avoided , the possibility of getting gun weapon systems inte—
grated into the overall site team efforts would be enhanced. Methods two
and three are recommended to overcome any d i f f icul ties the TYCOMs might
have with the DDEOC site teams losing their autonomy , although the personnel
represented in these organizations are not GWSRP resources. In spite of
that fact, it is believed that a trade-off between GWSRP development and/or
review of the MCA procedures and TYCOM assignme nt of personnel to conduc t
them could be accomplished. The problem still remains to find an available
source of manpower that can be readi ly and agreeably utilized to conduct
gun weapon system MCAs.

Subsection 4.4.4 addressed the numerous inspections presently being
conducted from which the combining of results into a single data base could
provide a significant pool of information to assist in the assessment of
the material condition of gun weapon systems . Recent developments in the
GWSRP and DDEOC Program integration efforts resulted in the NAVSEACENs
being tasked to conduct the gun weapon system portions of PERA (CRIJDES)
POT&I. This is discussed in detail in Chapter Six. The result of this

4—I g
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additional inspection requirement has resulted in a more vocal opposition
by the NAVSEACENs to any direct involvement with the inspections conducted
by the DDEOC assessment program. This opposition coupled with the TYCOMs
sentiments against using outside personnel as site team members reduces
the advantages of using the NAVSEACENs. It leaves two al ternative recom-
mendations by which the GWSRP can integrate its interests  into the DDEOC
site team effort. First,the GWSRP can petition for another billet to be —

added to the TYCOM site teams from which  they wi l l  provide the funding .
This option would be extremely d i f f i c u l t  to bring about and would require
justification in a future POM or reprogramming of an existing military
billet. That could be very costly . The second option would be for the
GWSRP to petit ion the DDEOC Program O f f i c e  to allow the GWSRP to send its
own inspectors (not necessari ly NAVSEACEN personnel) aboard the DDEOC
Class ships wi th  the site teams for the purpose of gathering assessment
data. Procedures would conform with those employed by the site teams.
The GWSRP inspectors would report directly to the commanding o f f icer  of
each ship and work closely with the weapons o f f i c e r .  Scheduling coordina-
tion would be mutually resolve d between the GWSRP , DDEOC site teams , and
TYCOMS. The GWSRP-desi gnated inspectors would not necessarily go aboard
each ship every time a DDEOC site team visit was scheduled. This approach
would resolve any problems of TAD personnel assigned to the site teams .
The data gathered woul d be shared wi th the DDEOC Program Off ice  if requested.
Sending two distinct organizations aboard using identical procedures -with
the same objective would impose minimum confusion on the ship ’ s force and
maximum return from the scheduled period for the site team visit.

-
-

4 .5 INTERFACE PROCEDURE S

The procedures recommended for the integration of the gun weapon
systems into the DDEOC Prog ram resu lted from analysis of the programs’
existing management policies. The procedures address two phases of inte—
gration -- development and implementation. There must be a dis t inct ion
between the two because the varying func tions involved in the deve lopment . —

of the MCA procedures and the actual conduct of the assessment inspection
are distinct. It is feasible that the GWSRP ’s interaction may only involve
one of the two phases for any proposed gun weapon system assessment pro-
cedure . The proced ures as presented here wil l  assume the GWSRP ’ s involve—
ment in both phases.

4.5.1 Development Phase Procedures

During the development phase , the following steps should be taken :

NAVSEA 931X should plan and establish the policy and procedures for
MCA procedure development. The sign i f i cant portion of these will
appear in the DDEOC Program Management Plan. j
NAVSEA 62YGB shou ld establish the candidate gun weapon system
equipments for MCA procedure development. Included with each - -

-

candidate equipment should be a recommended process (e.g., new
analysis study , current procedures , PMS ) and the activity recoin— : -
mended to develop the procedure .
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4.6 CONCLUSIONS AND RECOMMENDATIONS REGARDING GWSRP SUPPORT TO SITE TEAMS I -

From the conclusions drawn from the analysis of int grating GWSRP
expertise with the DDEOC Program Site Teams, we have developed recommended
methods for introducing gun weapon systems into the DDEOC Program site team
effort  and procedures for integrating GWSRP suppor t in to site teams. Coop-
erative action by the two programs will  be required to initiate the develop-
ment of material condition assessment procedures for gun weapon systems and
implement the shipboard inspection of these systems.

4.6.1 Conclusions

The following conclusions resulted from the study :

• MCA procedures can be developed for gun weapon systems. Equipment
displaying a high main tenance burden and high failure rates can be
assessed to provide better maintenance requirements for “on-condition”
instead of “on—time’ service.

• Use of existing DDEOC Program policy and procedures prescribing
MCA procedure development will  provide the optimum continuity and
minimum confusion for integrating gun weapon systems into the DDE OC
Program assessment e f f o r t .

- - The GWSRP can initiate the integration of gun weapon systems into
the DDEOC Program site team e f f o r t  by proposing development of
assessment procedures for time meter readings. These readings
give actual hours of operation , and their assessment could set a
precedent for future program interface. - 

-

• The development of assessment procedures for gun weapon systems

will require the identi f ication of those equipments that could best - -
benefit from periodic assessment. This process can be implemented
most easily by ut i l iz ing existing MDS data coupled with such other
data as CASREP, CONARS, and inspection results. -

• Many procedures are used to check gun weapon systems and equipments
f or material and operational conditions. The use of existing
procedures and documents will result in the quickest, most cost—
effective means of developing MCA procedures for site team utilization. 

- -

• The augmentation of the DDEOC site teams with experienced guzi weapon
system personnel poses the most d i f f i c u l t  problem in this integration
effor t .  Use of TYCOM-designated personnel would solve the problem
if such personnel can be identified.

An alternate source of material condition assessment data for the - -

GWSRP can be the existing routinely conducted inspections and checks.
These dat a need to be compiled and analyzed. This can be accom-
plished independently of the DDEOC Program site team effort and
could be integrated with existing MCA procedures through the pro-
posed management in fo rmation systems data exchange.

The integration of GWSR P experts into the material condition assess-
ment of gun weapon systems in the DDEOC Program can result in
improved maintenance procedures for gun weapon systems.

~
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_____________________________4 .6 .2  Recommendations

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

• MCA procedures should be developed joi iitly by the GWSRP and the
DDEOC Program for gun weapon systems with equipments displaying
high maintenance burdens and high failure rates.

[ 

- 

Gun weapon system assessment procedures should be jointly developed
- t in accordance with the established DDEOC Program Office policy and

procedures.

• The GWSRP should initiate the integration of the gun weapon systems
into the DDEOC assessment program by proposing the equipments to be
assessed , the optimum process for developing assessment procedures,
and the recommended activity to produce the assessment procedure
in MRC format .

• The identification of gun weapon system equipments to be considered
for assessment procedure development should result f rom analysis
of MDS data and other relevant data that indicate the presence of
significant maintenance problems.

• Development of gun weapon system procedures for selected equipments
should utilize existing inspections, procedures , and documents to
the maximum extent possible. The procedures should be written to
make clear that data compilation is its first and foremost -‘

objective.
• The DDEOC Program site teams should be augmented with experienced gun

weapon systems personnel assigned by the TYCOM. The procedures should
be developed by personnel designated by the GWSRP and DDEOC Program
Office. These procedures should be implemented by adding TYCOM-desig—
nated personnel to the site team for the inspection period.

The GWSRP manager should appoint a single activity (such as NOS
Indian Head) to serve as the data collection and assessment center
for gun weapon systems. This activity should direct the GWSRP’s
assessment procedures in parallel with those of the DDEOC Program ,

H - exchanging data through each program’s MIS where required.

• Specific procedures for developing and implementing material condi—
tion assessment procedures for the gun weapon system , as recoin—

- - - mended in this study , should be agreed upon and implemented between
- - 

the GWSRP and DDEOC Program managers.
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CH APTER FI VE

- . 

UPDATE OF NAVSEAINST . 8300 .2A , GUN WEAPON
SYSTE M REPLACEME ’NT PROGRAM

5.1 INTRODUCTION

NAVSEAINST. 8300 .2A , Gun Weapon System Replacement Progra m, prescribes
the policy and procedures for the current operation of the GWSRP . Recent

- 
I increases in the overall demands for reliable performance of these gun

- 
weapon systems coupled with new budget constraints and a need for efficien-
cies between exis t ing programs required that the basic program ins t ruct ion
be updated. One of the primary considerations assi gned was the incorpora-
tion of procedures for  providing an in te r face  between exist ing program

- policy and procedures and the DDEOC Program and other newly established
EOC programs . This s tudy provides the specific integrat ion agreements and
assigns responsibilities to GWS RP participants.

- 5.2 NAVSEAINST 8300.2A UPDATE APPI~~ACH

The approach to this task was the same as those to tasks one through - -

- four. A prima ry d i f f e r e n c e  in the application of that approach was the
an~~unt of data u t i l i zed  for th i s  task.  The basic instruction served as
the reference for the update. We used very few other writ ten documents ,
reports , or publications. The majority of the input resulting in the j j

- - NAVSEAINST 8300.2B edition came from comments by the various GWSRP partici-
pants. Comments were obtained individually f rom personnel representing the
TYCOr-Is , NAVSEACENLANT , NAVSEAC ENP AC , NOS Indian Head , NAVSEA-93 1X , NAVS EA-

- . - 621GB , and PERA (CRU DES ) at various times through the effort. The meetings

- 
- that resulted in significant inputs were : 

—

GWSRP Planning Meeting of 15 November 1978
- - 

- 

I 
• NAVSEA— 0432 (now 621GB ) and ~lAV SEA—934X (now 93 1X) meet ing  of 3

April  1979
• GWSRP Planning Meeting of 10 Apr i l  1979

t .  • MCR/POT&I In tegra t ion  Meet ing  of 12 Jun e 1979

, The recommendations that ~~ re generated through rosearch and from the
I - 

comments by the various commands were validated to the extent possible by
requesting feedback f rom all par t ic ipants  regarding their  benef i ts  and

1.
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feas ib i l i ty. In some cases no clear t -onsennun could be obtained from tlt.-
community -so the recommended chanqes w i - r e  made on the basis of e f fi c i e n c i e s
the program would gait -i through their imp lementation .

5 . 3  UPDATE RESULTS

The e f f o r t  resul ted in two f i n a l  d r a f t s  or  the recommended NAVSEAINST
8300 .2B. The t L r s t  d r a f t  was submi t t ed  15 May 1979, as was required by
the contract. it  contained the maj o r~~ y of the recommended changes. A —

summary of the major  areas t f  recommended change follows :

* Code changes resulting from NAVSEASYSCOM realignment

• Changes in t erminoloqy t o  r ef l ec t  current GWS RP practices

• Addit ions to the overal l  piot;ram purpose reflecting integration
efforts with EOC programs

Addit ions to s p e c i f i c  r e m o v a l — i n s t a l l a t i o n  actions required by
the NAVSEACENs and NOSL to m i n i m i ze  losses of non-overhauled parts
during the overhaul process

• Addition of documentation for  scheduling of r e fu rb i shmen t

• Addi t ion of ins truc t ions to the i n s t a l l i n g  a c t i v i t i e s

* Addition of required  actions by NAVSEA- 07 for GW SRP overhauls  in
the pr iva te  and pub l ic  sectors

• Minor ed i t o r i a l  change:;

The GWSRP is a dynamic program suppor ted  by the b a s i c  in s t r u c t i o n
(NAVS EAINST 8300.2 series) , which is up da t e d  periodically to record the
most current policies and procedures. Actions taken by the proqtam manager
after our initial delivery required us to make chanqes to  the i t-commended
draft . The results of the MC R/POT&I i n t eg ra t ion  meetinq of 12 June 1979
were s ign i f ican t  enough to warran t inclusion in the basic instruction .
The recommended changes we re included in the f i n a l  draf t , encl osed as
Appendix E.

Since the GWS RP program is dynamic  and has d isp layed  a management
philosophy responsive to both the policy and operational activities involved
in the maintenance support of gun weapon systems , the basic i nst ruc t ion  can
be expected to require periodic changes. The recommended draft of NAVSEAINST.
8300.2B includes the changes that  have occurred up to the time of delivery.
It by no means constitutes a pe rmanent edition . It is foreseen tha t  as
increased in tegra tion act ions  occur between the GWSRP and EOC programs th is
instruction w i l l  be the vehicle by whi ch to communicate these acti on s to
all levels of interested commands.

‘-I
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5.3.1 Conclusions

-- - The following conclusions are offered as a result of the update effort. 
- 

-

The integration of GWSRP and EOC program actions can be officially
communicated to all interested acti vities by inclusion in NAVSEAINST
8300.2 series.

- 
• The GWSRP is dynamic. It remains responsive to many external orga-

nizations and Navy policy statements . The NAVSEAINST 8300.2 series
is the vehicle with which to continually document this responsiveness.

5.3.2 Recommendations

The following recommendations are offered as a result of the update
conclusions.

All agreed-upon GWSRP and EOC integration actions should be documented
in the NAVSEAINST 8300.2 series.

• NAVSEAINST 8300.2 series should be updated periodically to reflect
and communicate current GWSRP policy and procedures.

I

I
I
-j
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- CHAPTER SIX

GUN WEAPON SYSTE M REPLACEMENT PI~)GRA M COORDINATION

6.1 INTRDDUCTION —

One of the principal objectives of this effort was to provide continuinq
engineering and management support for the GWSRP’s integration with the
DDEOC Program. Part of this effort was devoted to obtaining information from
the various elements of the GWSRP . Comparison of this information and
frequent communication with all parties concerned enabled ARINC Research to
ensure that various viewpoints were included to maintain the objectivity of
this report. The principal meetings ARINC Research personnel attended as
both participating and non-participating attendees to obtain and provide
information are listed in Table 6-1. This direct interface with all program
participants also ensured that unique problems were not overlooked. As part
of this ongoing coordination effort, proposed maintenance programs that
involved the gun weapons systems were investigated. Currently the coordina-
tion effort has involved itself with the DDEOC Program. There are existing
and emerging EOC Programs that will directly affect the maintenance of gun
weapons systems and the GWSRP i t s e l f .

6.2 ENGINEERED OPERATING CYCLE PROGRAMS UPDATE

The Gun Weapon System Replacement Program Coordination Effort Study
has involved itself with the DDEOC Program and the gun weapon systems

- - managed by the GWSRP on ships in current or proposed EOC programs. There-
fore it was considered important to this study to identify the status of
EOC programs .

6.2 .1 EOC P rogram Background

All of the numerous EOC programs scheduled and in various stages of
development and implementation have common goals and similar support and
interface requirements. These similarities and commonalities offer the
advantage of established support organizations , plans, techniques , etc.,
for the establishment of new EOC programs. A general , phased process for
development and implementation of EOC requirements for any specified shi p
class has been produced by the Ship Support Improvement Prolect (PMS-306) .

- - 
- - Prior experience in submarine and destroyer EOC programs was liberally

6-1
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Table 6-1. MAJOR MEETIN GS ATTENDE D IN SUPPORT OF EFFORT

15 Noventer 1978 NOS Louisville Semi-Annual Planning Meeting

24 January 1979 PE RA (CD ) BOH Requirements
26 January 1979 PE RA (CD ) MIS Interface 

- -
3 April 1979 ARINC Research Corp. SEA-432/931X Mutual

Interests

10 April 1979 NOS Louisville Semi—Annual Planning Meeting

30 April 1979 WQEC Concord , Ca. MIS Interface , -

2 May 1979 COMNAVSURFPAC Contract Tasks 1—5 - 1
3 May 1979 NAVSEACENPAC Contract Tasks 1-5 .

4 May 1979 San Diego Site Team GWSRP/DDEOC Pro Site Team 
. I -

In terface

12 June 1979 ARINC Research Corp . MCR and POT&I Integration -
- 

—

Meeting

25 July 1979 PERA (CD) Tasks 1 , 2 and 5
2 August 1979 COMNAVS U RFLANT Tasks 1 - S

2 August 1979 NAVSEACENLAN T Tasks 1 - 5
2 August 1979 Norfolk DDEOC Site Q~SBP/DDEOC Program Site

Team Team Interface -

applied in the structuring of a uniform process to be applied to all
candidate ship classes. Present planning provides for engineering main-
tenance requirements and procedures to improve and maintain material con- -

dition by means of EOC programs for 43 percent of the fleet by the mid—
1980s . The remaining 57 percent are surface ships of a variety of ship -

classes that are potential candidates for the development and implementation
of EOC programs. The status of existing and proposed EOC programs as of
August 1979 is shown in Table 6-2.

6.2.2 DDEOC Program Status

The DDEOC Program has recently added the DD-963 Class. The same basic
EOC philosophy will apply to this class except it will not receive an
initial BOR because all ships in the class are new. Ships in the DDG—2
Class Conversion Program were added to the DDEOC Program in September 1976,
but in December 1978 the Chief of Naval Operations (CNO) decided to defer
entry of this class in DDEOC. J -

j

_ _ _ _
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Table 6-2 . ESTABLISHED AND PI~DPOSED EOC PR)GRAMS

Implementation Status
Ship Category Ship Class

Fi rst f Final

Established EOC Programs

SSBN All Poseidon-equipped SSBNs 1971 1977

SSN All SUBSAFE SSN 594 Class 1972 1981

t 
DDEOC FF-1052 , DDG-37 , CG-lG , 1977 1986

CG-26 , DD—963

Lo—Mix FFG— 7 , PHM— 1. 1977 1988
_ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _  _ _ _  _ _ _ _ _

P roposed EOC Programs

PEOC LHA—l , LPH—2 , LST—1l79 , 1982 *
LPD-4

f - *To be determined , depending on the number of classes to be incorporated
into PEOC program.

Major efforts  that have been completed to date by the DDEOC P rogram
are:

• BOH planning for all classes
• BOH entry by FF— 1052s , DDG—37s
• CMP planning for FF-l052 and DDG-37 Classes

As part of the above efforts System Maintenance Analyses (SMA5) have
been performed on selected systems and subsystems of program-designated
surface combatants. The principal element of an SMPI is the Review of
Experience (RDE) . An ROE is an anal ysis of existing and anticipated prob-

- . lems that affect the operational performance or maintenance program of a
ship system. The ~~E report serves as a vehicle fo r assessment of the

f significance and consequences of identified problems. It also recommends
specific actions that will prevent or reduce the impact of problem occur-
rence while improving material condition and maintaining or increasing
system availability throughout an extended ship operating cycle.

Table 6—3 lists SMAs that have been conducted that affect  the GWS RP .
Recommendations that are formulated in these reports should be considere~1
by c~ISRP managers when inspections and repairs are per fo rmed. It is also

-- - important that GWSPP managers maintain a continuous dialogue with NAVSEA-
931X , providing input to SMA s not yet completed and feedback on those

r previously completed.

6-3 
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Table 6-3. GWSRP-RELATED SMAs

SMA Date Completed Class

Mk 68 GFCS (Mods 11, 13 , 14) March 1977 FF— l052

MK 68 GFCS (Mo d 6) September 1978 Dr-G—37

Mk 68 GFCS (Mo d 8) July 1979 CG—26

5”/54 Cal. Mk 42 Gun Mount (Mod 9) October 1976 FF— l 0 52

5”/54 Cal. Mk 42 Gun Mount (Mod 10) December 1978 DDG—37

5”/54 Cal. Mk 42 Gun Mount (Mod 10) August 1979 CG-26

6 . 2 . 3  Lo-Mix Status

The FFG—7 Class ship is the forerunner of the Lo—Mix element of the
Navy “High-Lo-Mix” concept. This concept provides a combination of expen-
sive , highly versatile ships (“High-Mix ’ ) and moderately priced ships of a
lesser capability (“Lo-Mix ”). The FFG-7 Class is designed to be supported
by non-traditional methods , such as minimal shipboard manni ng (some 100
fewer personnel than conven tionally supported ships of similar size and —

sophistication) and progressive overhauls (eliminating periodic long
overhauls).

This strategy is embodied in the following two major changes:

• Engineered Operating Cycles

Equipment Chan geout Versus Repair in Pla ce

Figure 6—1 illustrates the operating cycle. This operating profile
was developed during ship design as a directed maintenance and operat ing - 

-

plan . A major modernization is accomplished at the end of 10 years . Within
the preceding five two—year periods , planned 21-day intermediate—level
availabilities (IMAV s) are scheduled twice a year. The traditional seven-
to—nine—month regular overhaul (~~ H) every three years is not performed.
In place of the ROH is a 28-day SRA , performed every two years.

The integrated logistics support (ILS) for the FFG— 7 Class ships is
predicated on Lo-Mix support procedures. In keeping with the Lo-Mix concept ,
new techniques for logistics support of naval vessels have been developed ,
including logistics support analyses (LSA5 ) that identify maintenance re-
quirement and attendant logistics support requiretnents~ NP.VSEA PMS-306, - -

L the Ship Support Improvement Project (SSIP) (formerly the Red E Project) -

was established as the primary , long-term initiative of CNO Objective No. 3 ,
“Improvement of Material Condition in the Fleet.” PMS—306 is also develop—
ing and implementing a logistics data system (LDS) to measure, monitor , and
compare FFG-7 Class material condition during ship operations to the LEA J

_ _ _ _ _ _ _ _ _ _
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Res t r ic ted  Ava il ab i l i t i e s  (28 Days)

Months 24 Months 24 Months  ~~~~ [Months 24
6 12 18 - 1.~ 18 6 12 lB 6 12 18
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Int c rmcdiat~- /ajor Modernization
A v a i l a b i l i t i e s  at 10-year Intervals

Note : This f i gure was extracted from the NAVSEA PMS-3O6 ADS Plan for
the FFG— 7 Class Logistics Data Sys tem (LDS) , dated October 1978 .
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Figure 6-1. FFG-7 CLASS OPERATING CYCLES

baseline file by utilizing feedback data. This updating procedure will  be
accomplished through the Maintenance and Support Monitoring Subsystem (MEMS).

The MSMS , as a subsystem of the FFG—7 Class logistics data system, will
have the capability to track maintenance and support actions occurring both - 

-

in the Fleet and ashore , aggregate reported maintenance and support action
data into usable form , measure and evaluate performance of equipments and
support efforts , compare reported performance with predicted performance,

L 

determine deficiencies of integrated logistics support, and identif y required
ILS corrective actions. The MSMS will not include implementation of correc-
tive action. The development of the MSMS will result in a recommended
system for updating the ILS for FFG-7 Class ships. The recommended system
will consist of a method for analysis of feedback information from mainte—
nance activities.

I
The feedback that the MSMS receives f rom the Fleet will be on-line , real-

time data and will be received directly f rom shipboa rd computer data terminals.
These data would be of great interest to the GWSRP as real-time updated
maintenance information concerning the Mk 92 Gun Fire Control System and the
76MM Mk 75 Gun Mount wi l l  be transmitted through this medium. Decisions
such as changing requirements for the FFG-7 Class Maintenance Plan (CMP) will
be based on the analysis of this data. The changing requirements of the CMP

- 

- 
may directly a f f ec t  th e equipment for which GWSRP is responsible.

6.2 .4  Amphibious EOC Program Status

The PEOC P rogram is a proposed new EOC program whose purpose is a re-
alignment of ship mai n tenance st rategy des igned to improve the material
condition of designated amphibious ships. Its objective is to maintain
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combat readiness for ships in the program at an acceptable cost while main-
tam ing or increasing their peacetime operational availability . Initially,
LHA—l , LST— ll79 , LPH—2 , and LPD-4 Classes have been identified for the
PEOC Program. A basic element of the program wil l  be the establishment of
engineered maintenance and modernization plans for each of the designated
classes. These class plans will identify anticipated main tenance tasks
and their frequencies. Class maintenance and modernization plans will be
used to forecast and assist in scheduling projected maintenance burdens on
Fleet resources . The PEOC Program will provide improved planning and
engineering tools to effect better maintenance management, including the
optimization of ship operating cycles .

6.3 RESULTS OF INVESTIGATION

The ongoing effor t to investiga te potential opportuni ties to furthe r
improve coordination between the two programs resulted in the ident i f icat ion
of information that d i rect ly  applied to this  e f f o r t . This informat ion was
obtained in the course of analyzing the BOH requirements, GWSRP and DDEOC
MIS data exchange , GWSR? support to DDEOC Program site teams, and update
of NAVSEAINST. 8300. 2A. , reported in Chapte rs Three through Five .

6.3.1 GWS RP an d DDEQC Program Interest Areas

In terviews , documentation analysis , an d previous studies iden tified
new requirements that indicated a potential  to enhance the overall inter-
face between GWSRP and DDEOC Programs should coordination e f fo r t s  be - -

initiated. The new integrat ion requirements ident i f ied  were to (1) investi-
gate the integration of GWSRP expertise with the additional requirements
the DDEOC Program incurred from addition of the DD-963 Class , and (2)
provi de engineering support to integrate  the ordnance update that DDEOC
P rog ram class ships wil l  be receiving , e.g., CIWS for the CG—16 Class.

6.3.1.1 Integrate  GWSRP Requirements wi th  DD—963 Class Planning

Discussions wi th  NAVSE A—93lX indicated the DD-963 class was to be
incorporated in the ODEOC Program. Work has begun on the development of
a Class Maintenance Plan (CMP) for this ship class. The implementation
plan for the DD—963 Class calls for this class to begin entry into DDEOC
in fiscal yea r 1981 following each ship ’ s f i r s t  ROll . The DD—96 3 Class
will enter the DDEOC without a baseline overhaul. To capitalize from this
knowledge, the GWSRP should take the lead and provide comprehensive mainte-
nance requirements to the ODEOC Program for the 5”/54 Caliber Gun Moun t
Mk 45 and the Mk 86 Gun Fire Control System. These two new systems may
generate maintenance requirements different from those of their DDEOC class
counterparts , the 5’754 Caliber Gun Mo un t , Mk 42 Mod 9/ 10 and the Mk 68
Gun Fire Control Systems. It is re~ —rnuuended the GWSRP determine the
special engineer ing and maintenance support requirements for the DD—9 63
Class gun weapon systems and coordinate them w i t h  the DDEOC Program.

. —
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6.3.1.2 Integrate Ordnance Updates - -

As new gun weapon systems are added to the ships of the active Fleet
either through new ship acquisition or modernization , the requisite opera-
ting maintenance philosophy must be established . The DDEOC Program is
experiencing additions in both categories. The addition of the Close-In
Weapon System (CIWS) is part of a modernization prog ram to upgrade ships
of the CG-l6 Class. These new systems have not received the engineering
analysis previously applied to their counterpart systems or the systems
they replaced. Therefore it is recommended that the GWSRP determine the
maintenance management and engineering support required for new weapons
systems, such as the CIWS, and coordinate this information with the EOC
Program Office.

6.3. 2 GWSRP Interest Areas

In addition to the newly iden t i f i ed  requirements that have the potential
to enhance the overall interface between GWSRP and the ODEOC Program,
items of special interest to the GWSRP were identified. These items were
ident if ied in the course of discussing various integration areas wi th in
the GWSRP community :

• Investigate the Prog ram Status of Approved OrdAlts - The identifica-
tion of many systems ’ conf igurat ions  has become exceedingly more
d i f f i c u l t  wi th  the proliferation of accomplished approved OrdAlts.
This is compounded by the number of act ivi t ies  that are being called
upon to instal l  OrdAlts .  Records of which OrdAlts have been accom-
plished can be d i f f i c u l t  to ve r i fy , depending on where the work was
accomplished. It is recommended that  the status of approved OrdAlts
scheduled for GW SRP equipments and components be investigated .

• Invest igate  Feasibi l i ty of On-Line Terminal Ins ta l l a t ion  for GW SRP - - 
-

MIS - The GW SRP Management Informat ion System is presently managed
by the Surface Weapons Systems Maintenance Branch , NOS Indian Head ,
for the program o f f i c e .  The Weapons Quali ty Evaluat ion Center ,
NAVWPNSTA Concord , provides the computer services required to
generate the necessary reports. Shipboard inspections by the
NAVSEPtCEN 5 are the prima ry source of f i e ld  data. To enhance the

• - real—time capability of the se rvices provided by WQEC , it has been
suggested that the f e a s i b i l i ty  of ins ta l l ing  on- l ine  terminals  at
key activities for data input and retrieval be investigated. This
would greatly enhance real-time response , reduce keypunch require-
ments, minimize data transm ission errors , and genera l ly provide for
a more e f f i c i e n t  MIS.  I t  is recommended that the GWSRP investigate
the feasibility of incorporating on—line terminals in support of
the MIS and determine the program requirements necessary to implement
use of this hardware.

• Investigate the Capabilities of Water f ront  Faci l i t ies  to Remove and
Install Equipment - The ab i l i ty  to lift many of the GWSRP major
equipments and components for removal and installation does not

6-7
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exist at every repair facility . The GWSRP needs to develop a list
of the necessary equipments to perform the removal and installation
of GWSRP eq uipments/components. It is recommended that the GWSRP
initiate a study of the removal and installation capabilities at
designated installation sites.

• Integrate GWSRP with Emergent EOC Programs - The lessons learned
and savings realized f rom the coordination of e f fo rts between the
GWSRP and the DDEOC Program can be applied to other EOC programs .
Expressions of interest for an amphibious EOC program have been made
at the CNO, NAVSEASYSCOM, and TYCOM levels. Amphibious class ships
contain a considerable portion of the 3”/SO caliber gun weapon pop-
ulation. Of 202 mounts that will be subject to the proposed OPNAV
3”/ SO gun system imp rovement program , 123 are found on amphibious
ships . It is recommended that the GWSRP establish interfaces between
its program interests and those of emergent EOC programs for gun
weapon systems .

r
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CH APTE R SEVEN 
- 

-
-

STATUS 01 GUN WEAPON SYSTEM REPLACEMENT
PROGRAM S1’t I [ )Y I

7. 1 INT ROL ) IJCPIO N

The Gun W ipon System Rep Ln-ement  Pro~; i a n  Coord ina t ion  E t for t  Study
has been under way i t t c t ’ March l’)7U . t )ur iny  t h i s  per iod ARIN C Research
Corporation has p e r t  o iu~’~ I a variet y of tasks concerned wi th t he coo id i na-
tion of th e mutual jut e t e s t  b e t w e e n  t he  GWSRP and flDEOC Program. The
I i  r st  study oh lect i ye was to ident i fy the ex ist  i t-i g and potent i a I a reas of
intert’st to both the GW SRP and DDEOC Program and provide recommendations
for intc’iratinq those i n te r e s ts .  That study r e sul t  t’d in the iden t i  t i  cat ion
of e ight  areas of mut ua l i n ter e s t  . Seven of those e i q ht  have been the
subjects of i n d i v i d u a l l y  tasked ana lyse s .

This chapter prov ides  an updated report of the s t a t  u~ el act  ions
accomplished and pend i nq from all UWS RI’ coo rd i nat i oil e 1 fo i t accomp lished
up to and through th i s  cent ract - t al SI) pr o ~ects the  outst  audi  nq actions
recommended fo r  accomp l i s h m e n t  to ensure that support ot GWSRP—desiqnated
qun weapon systems rena i ii:; te ciin i ca I ly comprehensive and u l t i m a t e l y  r espon—
si ye to Fleet re~pl i lenient i i .

7 .2 SUMMARY OF STUDIES

The Gun Weal ‘on - stern Replacement P req ram Coot di f l a t  t on  1~ t for t St ttdy
h a s been conduct ed un li’ t two colt t ia~ -t s f~ t the Mana~ e F , S u t  t ace’ Weapons
Systems Main tenance  Branch , N aval  Ordnanc e Station , Indian h ead , by ARIN C
Research Corporation . The f i r s t  contract - N O O l 7 4 — 7 B — C — O l O~ - wan o t i q i n a l l v
let for a th r ee—month  p e t i o d  and subsequently m o d i f i e d  to s i X  months . That
contract resulted in two report  : one t e n u l  t i nq f rom t he m i t  i a t  three
months of e f f o r t  (Gu n We,~pon Sy~~t em Rep 1 a en~~n t Pr-eq ram — — Co~ rd i na t i en
E f f o r t  S t u dy ,  A R IN C Rest’a r- cli Pub I i  cat ion  1 ( ‘‘ ‘-~— 0 I — 1— 1779 , 1 tine 1 ‘) l t i )  and

~nt• f ro m the add i t  ion a 1 t h ret ’ months o I e I fo i t  ( A  ( ‘OI l  t i ll i2J t iOn Of t/u~ Guti
We•ap in Sq.s tvm Rej ’ l a (  ~en-~’ri t l’r ~l r•ini ( ‘Ott  r (i 111.1 t l t) f l  E f t  OF t  .‘-; t udt~ , A R I N C  Research
Publi cation 1655—02—2— 1BI1~, Octobe r P~7t l ) . The’ second cent t a ct  — N00174—

1 ’l — ~~— ) i )  4 5  — was let for a n i n e— m o n t h  pi’ n od. its tesu i ts  a l t ’ t he  subjects
- i t  th i s  report.  This sunmiary of efforts completed through August 1’)7~
wi I L  add r •s S t he conc 1 us i U i  i i  and rvrornmend t t ions of a l l  th ret’ k epo i t s .
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7 . 2 . 1  Gun weapon System Rep l acement Program Coordination Study 
- First

Report

The f i r s t  report was the result of three months of e f f o r t  conducted - 
-

from March to June 1978. That study identified eight areas of gun weapon
system support in which the coordination of the GWSRP wi th  the ODEOC Program
would be l ikely  to enhance the maintenance management support of gun weapon
systems . They were :

• Gun Weapon System Pre— Overhau l  Inspection Procedures -

— • Bid Specif icat ions W r i t t e n  Pr io r  to Gun Weapon System Ove rhauls

• B a s e l i n e  Ove rhau l  (BOH) Requirements

• Rotatable Pool Requirements

Management I n f o r m a t i o n  System Data Exchange

• Mater ial  Condition Assessment Procedurec Conducted by DDEOC Site
Teams

• Class Maintenance  Plan Requi rements

• Program Scheduling Requi rements

These areas of mutua l  in te res t  were recommended f o r  f u r t h e r  e n g i n e e r i n g
analysis to determine recommende d in tegra t ion  action . The GWSRP managers
considered all of the mutua l interest areas with  the exception of rotatable
pool requirements to be va l id  requirements for f u r t h e r  en q inee r ing  ana lys is .
The GW SRP was a l r eady  sponsor ing  e f f o r t s  to i d e n t i f y  GWSRP rotatable pool
requirements and therefore stated additional efforts in that area were not
requi red. As of August 1979 , f ive of tI-ie i n i t i a l  seven recommended areas
deeme d by the program manage rs to mer i t  study have been the sub lect of
engineer ing anal ysis.  The remain ing  two , class minatenance plan req ui rements
and program scheduling requi rements , w i l l  be analyzed b e g i n n i n g  15 T~ugust  1979.

7 .2 . 2  Gun Weapon System Re2lacement  Program Coordinat ion Study - Second
Report

The second report was the result of a modification to the ini tia l three—
month contract.  The i n i t i a l  contract was extended an addi t iona ’ th ree
months for purposes of s t a r t ing  analyses of the speci f ic  areas of in teres t
iden t i f i ed  in the previous study . The objectives of t h i s  second study were
divided into three specific tasks :

• Anal ysis of the Inspections Currently Conducted on the Gun Weapon
Systems

• Analys i s  of the Overhaul Bid S p e c i f i c a t i o n s  W r i t t e n  for  Gun Weapon
Systems

• Provision of Continued Support to the Overal l  Coord ina t i on  of the
GWSRP with the DDEOC Program

4.
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- As a result of the conclusions reached from the analyses conducted ,

recommendations were made for each task area. The status of the implementa-
tion of study recommendations is shown in Table 7-1. 

- 
-

1~~~U~Mt~N r ~vY 1sN ATI S OF STUDY RECOMMENDATION

ion A c t i on

suit w - ~~- - 0  Si s t n t  Ins l- S - ctions study

Tti ,  ~~SRP -e i - ~ UI ~1 s\7 ~‘t-oqyan man nr5 - i-  n i  i t t  ly task and fun d the ds - v n lo p r n ~ nt  m i  t i - i l  rner t l n g  3
- - st a n d a r d i~~e t  i n - - , ~- t t  inn ‘v e l t i t  i” to I - n  i n - I  isIs - I  in  PCTt1 p i_ it-s lot Ap r i l  1 - ;7 ’

-
~ 1- ;n5it ~ I nun tr -s - t r  •t i’5 ~~ — -

Improve Cr i i s  in t:n- 5W~- ii 5 - .i I-v in c lu d in g  MCI~, test  and c or t i  f ic at i on , Agreed iII OIi 1.1
ta otne r -dute-~ - - i t  t e nt ti- -  i act i cod but t int  l urrn-ntnd. C tin,- 1979

Unt i l  PCTiI p tans are revised , schedule 5S10 MCRs tn h s st  c- inc ido w i th  Agreed ti~ on 1
tao mainten an ce schs - d u l s -s of t h e  PI1I t \  Pro g ram.  ~l i i t i ,  i ’ 9
Rov i ~.o MCR s t~- at -  i v  ,- it t  r,- merrts of each ( i t r c , - hu ii _ - d~-~k. I s - ridi n - -

- 9
-

I 
The NA\’sE.;CEMs ci  ~-~-i-r~- a t  ~~- -0 nit - a l t  n s - r i t  - t  r r a v ~~1 -~h i ~ v a x  C- - -S~i Il A t r , - ,-~i t o n  1.7

• standardx~ o CI~S t c e -  t ton co-Cur ,- - i n  ni1 o r  it~~ I in the POT&I laos . Juno iS 7 1

Use .7197CC - -  rn-i tan nit t il t .sian~ - s - plannino to i(-ut CS RR arid (7s RI’ te s ul  ts. Pond no( Corre lat ,- itist ri but s - i t  of  i n _ -I is ’ri x e - - i l t - - I i ;Ss I- t won n t hs .7WSRP tt~~i i O  ~1 ii ~ cit 1.7

and DDECC Programs thi,-c t t y .  June 1S -’

Bid - s- 5-i f t  iat  ions St ti C- - r
The ~.-SRi w i l l  rev iew 155 s p’- 5 - i f x c a t i on s  51 or 5 5 1 1 . Pending - -

Use TRS s as tnp ut -t to bid s p n if i ca t i o i is .  Pending

Use .\CS L  exper t i se  In develop 5 1- 1 -c i t i -  OIlS S51 . Pending

Include i~1eVCfl tj ve maintenance ack is;~-s lit ~un ~e c - -i- s -stern b id
specifications.

Update and specif y TiC i - i - tco C-a r ,-~~. Pendinq

Establish procedures for an independent obse ivo r (such as N~ V5~ ACEN ) Pending

I to ver ify  operational and material condition o f  OFE ~;I-M supplied to
- private sh i t - s a r d s .  - 

- 

-

E — Cciii  i r r i t i n s  rn-r i Uii Ct-ni  Ci nati on

- Update N-\V SEAI NSTR 8 3 : - C.  .~~\ Completed 15 Ma-- 1979

Develop procedures t - - coot-d i nate - i - Iis - slu ii irs i ni- - i - i . ic,-- between ~-rooI-ams. Scheduled I n  beg in 1 -
1 August i-i~~t

[ Provid, - ~5SRP u~ dates to  DDEOC CMi~~. Scheduled t o  beam iS
• August i t ’~

Continue coordinat ion e f f o r t s  between GWSRP and PUE C F r - - r x t r n s .  Sc h,- slui, ( t o  continue[ through 15 August lOll:-

Establish Integr ation requirements fo r the TSTP lii i T iC Pic-i ianr to  Recomend Cancellation
contribute to t in!  OWSRP and ODEOC P t - s ar i .

‘I
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The Total Ship Test Plan an~ the Test Certification Program are in
various stages of development and implementation. They are being implemented
by the TYCOMs . Their potential to provide augmented support to the GWSPP
and DDEOC Program is less apparent than when initially recommended. These 

- 
-

-
programs are individually tasked and chartered and could not be considered
to be direct means of support . An awareness by the GWSRP and DDEOC Program
of the effect  of the TSTP and T&C Programs on their respective programs
remains valid and necessary. A knowledge of their  components , requirements , - 

-

and operating procedures is necessary to avoid duplication of e f fo r t  and to
ensure the proper utilization of the elements of these programs as they
relate to the GWSRP and DDEOC Program. Integration efforts are not considered -

- 
-

to remain an analysis requirement.

The info rmation in Table 7-1 shows considerable progress for the recommen-
dations made concerning gun weapon system inspections and the continuing -~~ -

-

program coordination. The gun weapon system bid specification test area has • -
.

received attention but no formal agreements have been reached to implement
integration.

7.2.3 Gun Weapon System Replacement Program Coordination Study 
- Third

Report

This report resulted from the analyses conducted under Contract NO0179-
79—C- ab S. This nine-month e f for t  was divided into five speci fic tasks that

j  are the subjects of Chapters Two through Six. Since the conclusions and
recommendations are being reported for the f i rs t  time in this report , it is
premature to expect any action to have been implemented. The status of the
recommendations submitted in Chapter Two , Three , Four , Five , and Six are
considered to be pending subject to the review of GWSP.P and DDEOC Program
managers . Figure 7-1 depicts the anal yses completed and the projected
schedule for recommended coordination e f for t s .
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APPENDIX A

- 
- 

GUN WEAPON SYSTEMS BASELINE OVERHAUL REPAIR REQUIREMENTS

The Destroyer Engineered Operating Cycle (DDEOC) repair requirements
for baseline overhaul identif y the repairs essential to prepare a ship

- of each designated class for entry into the DDEOC Program. The FF—1052,
DDG—37 , and CG-16 and CG—26 Class repair requirements for gun weapon sys- - -

- tems supported by the GWSRP and DDEOC Program are contained in this section.

10
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APPENDIX B

DETERMINING STATISTICAL SIGNIFICANCE USING
THE NON-PARAMETRIC MANN WHITNEY U-TEST

The Mann Whitney U-test is based on the combined rankings of two
samples, say D and B. The method is described in Probability and Statistics
for Engineers*.

To demonstrate the method, consider the maintenance action rates for

• 4 DDEOC and Baseline ships shown in Table B-i. These rates represent daily
maintenance rates for the total ship. The data are placed in increasing
order, maintaining the identity of the set, and the elements are ranked as
shown in Table B-2. The statistic U is then computed using the sum of the
ranks of one of the sets, say D, in the formula

+ 1)
U~~~n1n2 + 2 

- R 1

Where n1 is the size of the first set

n2 is the size of the second set

• R1 is the sum of the ranks of the first set

If ties occur, the ranks of the tied numbers are averaged and the average
rank is given to each of the tied numbers.

• For the data above , nj is 14, n2 is 22, and R1 is 284; thus U is 129. If
n1 and n2 are over 8, the standard normal variable , a, can be computed by( the formula

z =  
U~~~~I

Where U is the statistic computed above

• ~i is the expected value of U — njn2/2

*probthjljty and Statistics for Engineers, I. Miller and J. Freund , Prentice-
Hall , Inc., Englewood Cliffs , New Jersey, 1965.

B-i

~~~~~ 
~. ~~~~~~~~~~~~ ~~~~~



r.~bit  B — i .  SAMPU: 1)A 1IY MAI N T~ NAN CK
AC’1 I t IN RATK S II  0 40 4
ANI) I IASKI .  1 N K Si l l

Ship t)l~I~~ ~‘~~I 14d~~I ’l lilt

L~~~ 1 ) ) , /  ~1 . 74 4 4 - 1 0 2 4 . 1 . ’
I. ’)!

l’F— l ) ~l ’l  ‘ ‘ .G2 I ) —  I U’ ’4 4 .48
1 1 — 1 0 7 1 )  4 . 4 !  l I — I  ( 4 ’ . ’ 2 . ’
Fl’ — 107 3 4 .‘ Fl’ — 1 0’6 ‘ . .4 I
F F — 1 C / 3  4 .‘ L I ’ - 10’ 7 2
FL’ — I 07t 3 7 )  I F —  11) 0 . 70

4 . 4 7  . j
FF— I 404 2 ‘. 2 .  I l — I  0(0) 4 . 4 1
l’F- 108 3 2 . 34 Fl’ - l u t 2 1 .10
i’I’— 1004 4 . ’): Fl’ — 14 ) 1  1 44 . 7’~
I i ’ — 14) 0 4 . I .2 I F — i 065 7 . 4)8 •

Fr — l O O t . . 3 . 4 2  I F — I O t a .  1 . 3)
Fl’- 1 1)0’ ) 4 .4  3 FF- I ~o. / 1. ’ . .’

J••~•• I 01 (4 0 . 4 ’
F F — 1 0 I 1  2 .7 0
1 1 — 1 0 7 2  7 . 1 1
F ’ F — 1 0 / ’
FF— hJ77 1.  41
F F — 1 0 7 8  0 .01 •

F’F—10 7~ 0 .4 . 2
I F —  \ 0’•~1 0 .01

Ta blv 13— 2 .  (‘OM}IINE[) R A N K I N G S  01 L)L) I~~)(’
AND 1IASFLINE MAINT E NANC E •

ACTION RAI’Ks
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+ n2 + 1)
0 is the standard deviation of U = 

12
I

The variable, z, is distributed according to the standard normal distribu-
tion; that is, it is normally distributed with a 0 mean and a standard

• deviation of 1. In a random process values of z greater than 1.28 occur
I . 10 percent of the time, values greater than 1.64 occur 5 percent of the

time, and values greater than 1.96 occur 2.5 percent of the time. Thus,
if a comparison between DDEOC and baseline ships produces a value of z
greater than 1.96, the difference is significant at the 97.5 percent level.
The same logic applies on the negative side, i.e., 2.5 percent of the time
values less than -1.96 occur. The formulas used are designed to produce
positive values of z when DDEOC is better and negative values when DDEOC

• is worse. For this example, ~i = 154 and 0 is 30.82. Therefore,

129 — l54 _ 81
30.82 

—

This value of z is in the range that could easily occur by chance, and
therefore the sets B and D are not considered significantly different.

-.3

l ’~1 
B-3
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APPENDIX C

(~.9SRP AND DDEOC P~~)GRAM MANAGEMENT
INFORMATION SYSTEtIS ’ REPORTS

The GWSRP MIS and the DDEOC Program RMMS produce documents tha t are
used by the respective program managers for key elements of their programs .
Samples of the major reports are included in this appendix . The following
lists identify the reports of the two systems:

~~1SRP MIS

Fleet Report on Gun Systems (Frogs) Annual

• 
• Fleet Report on Gun Systems (Frogs) Quarterly

• Equipment Condition Report (E CR )

• Material Condition Review (MCR) Status Report

Overhaul Replacement List (ORL )

• Year-End Report

Delinquent MCR Status

• System Replacement Summary

• System/Contponsnt Replacement
• 

. 
• Equipment Installation Summary

~~I
_
7

DDEOC RMMS

• Periodic Maintenance Schedule

• Inventory of Periodic Maintenance

Schedule Requirements

Situation Requirements

I

I ’
I

C-iy 
_ _ _ _ _
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APPENDIX D 
-

~fATERIAL CONDITION ASSESSMENT P1~~CEDURE I
This appendix presents an example of the format utilized for Material

Condition Assessment (MCA) procedures. The specific ?~1CA procedure is forthe condenser water regulating valve, which is one of the subsystems 
-inspected on the ship’s air conditioning system. ‘3

- .5-’
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S HIP S YS TI M  SUBSYSTEM MRC COO(

Air Conditioning Condenser %- !ater DDF.OC
Regulating Valve SITE TE5\N

MCA PROCEDURE
SYSTEM EQUIPMENT RATES U/H

MAINT ENANCE REQUIREME NT DESCRIPTION TOTAL U/H

1. Inspect regulating valve(s) internals. TIME

Ship Applicability : FF—1052 Class: Vendor:
Marsh/Penn: ?a-PL/CID: 88 210 1602

Safety Precautions

- 
1. Comp ly wi th  Navy Safety Precautions for Forces Afloat,

I OPNAVINST 5100 Ss~ries.

Tools, Parts, Materials, Test Eguip~ent
‘ 1 W ’

1. Rags 13. 12” Adjustable wrench
- 2. Bucket 14. Circle -and hole cutter

3. Wire strap 15. 8” Norma l duty screwdr iver
4. Flashlight 16. 4/ 16”, 9/16” Gasket punches
5. Wire brush 17. 1/16” Casket mater ia l , Symbol

- 6. Safety tags 2150 — a- -

7. Bottle brush 18. Refrigerant leak datector ,
8. 24 gauge wire TIP Instruments—Model 440

1. 9. . Flange scraper (to be provided by DDEOC —

- 1 10. 6” Slip—joint pliers Site Team).
- . 11. 1/2” drive Socket set 19. Copy of attached Data Sheet ‘ , - - -

12. 1—lb. Ball peen ha:t.~er 20. 1/8” x 3” Round Stock

Procedure
•~ 50

L Preliminary —

a

a. Wire applicable isolation valves shut and tag “Do

C t~ot Open.”

1. Inspect Regu1a~ ing V-tlve (s) —

E NOTE 1: Refer to figure 1 for steps a. through i.

a. Remove drain  p lug (pc 24) and d r a i n  regulating vaive. ~~~b. Close o f f  R—12 actuating line valve and disconns~ct ‘
~~~~ 

‘

actuating line.

i: LOCATION DATE 
—

~ ~I(f l L’ 1 C ’- ’(’5T
IINO NA .S a - I 5 .PA~~ 4 7 Q 3  I ~ - o~~a-

1’
L - ~ _

D-3 
_ _ _ _  

I
a
-

_ _ _ _ _- 
-

_ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _  

a- t~~~~~~~~ L~~ 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



Ship Name and No. _____________________________Date_____________

Equipment R—l2 Air Conditioning Plant #1, #2 and 03

c. Remove capscrews and left valve cap assembly (pc 30)
- from head assembly (pc 34).

d. Remove head bolts and left head assembly from body
(pc 45).

e. Remove main valve disc—holder (pc 40) and diaphragm
assembly (pc 17).

f. Clean diaphragm; inspect for tears and fraying.
g. Clean main valve seat and disc (pc 22) and inspect

mating surfaces for pitting and grooves.
h. Remove main valve boot housing (pc 38).
i. Remove and clean main valve packing assembly.

NOTE 2: Refer to Figure 2 for steps j. through o.

3. Inspect packing assembly for pitting; inspect rubber
boot (pc SB) for fray ing and distortion.

k. Clean pilot valve seat (pc 33) and disc (pc 35) and
inspect mating surfaces for pitting and grooves.

1. Loosen seal nut (pc 7) and slide free on push—p in
- 

(pc 5A) .
m. Remove locknut (pc 29) and yoke (pc 28 ) .  r
n. Remove and clean pi lot  valve packing assembl y.
o. Inspect packing assembly for pitting; inspect rubber

boot (pe 53) for fraying and distortion.

NOTE 3: Refer to Figure 1 for steps p. through ak.

p. Remove plug (pc 8) from valve cap .
q. Remove plug (pc 12) from valve head.
r . Remove s t ra iner  assembl y from valve bod y. —

a. Clean internal passages in valve body, valve head , and 
- -

valve cap. 
—

t. Clean valve body.
u. Clean and inspect internal metallic parts for erosion ,

corrosion, galling or wear which could adversely affect
valve operation.

v. Rei ns ta l l  ejector.  
—

v. Clean flanges and mating surfaces.
x. Reinstall strainer. 

—

y. Reinstall plugs in valve head and valve cap. ca-..
s. Reinstall p ilot v.-ilvc packing assembly.
as. Reinst all yoke and locknut.
ab. Reinstall seal nut. - j
ac. Rcin~.ta11 main valve packing assembly, pil ot valve

disc , push—p in , and main valve boot housing.
ad. Reinstall main valve di~ c—hold cr and diaphragm — —

assembl y.
MA INTI  ~~‘.cr s- ’ r)-.J~n c ’ .’r ’ s~ -‘ -“no
IIND N Av.~kA ~~ . I ’AC 410 0 ‘) ~~ I

_ _ _ _ _ _ _ _ _ _  - 
- - - -  - - 
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Ship Name and No. ___________________________Date____________

Equipment R-12 Air Conditioning Plant #1, #2 and #3

se Reinstall head assembly on body.
sf Install new gasket; reinstall valve cap assembly.
ag Install new gaskets; reinstall valve.
ah. Reconnect actuating line.
si. Reinstall drain plug .
a3. Remove wire and open applicable isolation valves.
ak Inspect for leaks.

NOTE 4: Turn adjustment -screw clockwise to increase
refrigerant discharge pressure. Turn adjustment
screw counterclockwise to reduce refrigerant
discharge pressure using 1/8” x 3” Round Stock.

ii. Adjust valve to maintain 120—125 psig refrigerant
discharge pressure using 1/8” x 3” Round Stock.

am. Record results of valve inspection and final pressure
•etpoint. List the Part flumber of pieces that were
replaced on the attached Data Sheet and identify
repair~ that  were necessary.

an. Report completion of this inspection to cognizant
• 

. engineering officer and provide results to DDEOC Site
Team.

so. Remove safety tags.
ap. Restore system to desired readiness condition. —

CS
P1

o
U’.

—

MAI NT (Pj .
~’.’

_ t  II f a- ) U , ( ’~~t ’ s T  C.’fl ()__ . I INDN,~v~..L.’ a - ’ ’,’~A C 1100 ~~~ 7~
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Ship Name and No. _____________________________Date_ 
-

Equipment R—~2 Air Conditioning Plant #1, #2 and #3

~ -
1 / \ / r u L L s c A L i  PILOT

I - \ / V A L V E  AssLa- ~,~~Ly
~j • J

1; :~ I \L.: - : . :
- - : ~~~ 

- )

‘~‘~4~ 
-
~~L~i~(°L

~~~~ J~1’[1~ Ln ~-
. j -\ - 

- .~~~~~~l
— J ~a- - 

-
_ ;  1~’~ :-. “~~- 

/ 

—

~~~~~ 

‘3 . ‘

I

*

Figure 1. Condenser Regulat ing Valve Assembly IMAINI . ‘U OUII’ ‘“ ‘-~ 7 ( - ~~II~~) V I lC I
IIND N A V ~.l Ac L~~~~A~~ 4 100 2 ’ )  I~~I
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Ship Name and No. _____________________________Date_____________

Equipment R—1 2 Air Conditioning Plant i’l, #2 and #3

2 — 5
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Figure 2. Pilot Valve Detail Assembly
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DATA SHEET
FOR

WATER REGULAT ING VALVE INTERNAL INSPECTION

SHIP NAME AND HULL NO. __________________________

DATE ACCO’IPLISRED ____________________________

___________ _______________________ 
______________________________________

Results 
• 

- 

-

Item P a r amet e r  
—________________ 

___________

Plant No . I iplant No.2 Plant No. 3
_ _  _ _  _ _

a

-

_ _ _

I Final Corn , .  D,sch.
Pres sure

2 Part No. of Pi eces
Rep l aced  dur ,r . g
Inspection

3 R e p a i r s  R e q u ir e d

~1_— ‘ -

~

- __

— I. -

ItP~O N A’ ..L A L L  ‘.‘A ~. 4? I ’ O .‘ ‘t -
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APPENDIX E

RECOMMENDED NAVSEAINST 8300.28

NAVSzAINST 8300.2A “Gun Weapon System Replacement Program” prescribes
the policy and procedures for the GWSRP. Recent decisions affecting gun
weapon system maintenance have resulted in the requirement to update the

- instruction. The recommended version of NAVSEAINST 8300.2B is provided.

- 
The annotations on the margins mean the following:

A = material added a-

- .  R = material rewritten
- ‘ I

I

I-
-
~ a- I

-J

[] .

_______________ - - 
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Publication 166l—Ol—TR—l924

NAVSEA INSTRUCTION 8300.2B

GUN WEAPON SYSTEM REPLACEMENT PROGRAM

May 1979 4 .

Prepared for P1
Director, Surface Weapon System Maintenance Division

Naval Ordnance Station
Indian Head, Maryland
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NAVSEAINST 8300.28
SEA 62YG/SHR
SER.

NAVSEA INSTRUCTION 8300.28 
- 

- 

-

From: Coumsander, Naval Sea Systems Command
To: All Offices Reporting Directly to COMNAVSEASYSCOM

Distribution List

Subj: Gun Weapon System Replacement Program

Ref: (a) NAVSUP Publication 4107 (MRIL)

End : (1) Sample, Equipment Inspection Report
(2) Sample, Gun Weapon System Replacement Program Schedule

1. Purpose

a. To establish policy and procedures for implementing Gun Weapon
System Replacement Program ( GWSRP ) and to define areas of funding respon-
sibilities.

) ~
I
.’

b. To establish procedures for developing requirements planning data - : -
for the Gun Weapon System Replacement Program Schedule.

c. To integrate and implement Gun Weapon System Replacement Program (A
policies and material condition review procedures with Destroyer Engineered
Operating Cycle (DDEOC ) Overhaul Programs.

2. Cancellation. This instruction cancels and supersedes NAVSEAINST 8300.2A
of 24 March 1979.

3. Scope. All In-service Gun Weapon Systems installed in Active Fleet and
Naval Reserve Training (NRT) category “A” ships.

4. Discussion

a. The GWSRP exists for the purpose of replacing ordnance installed on
active fleet (O&MN funded) and NRT (O&MNR funded) ships with overhauled/ 

-properly configured systems or components . The GWSRP covers the replacement
of any equipment, noted in paragraph 3, that requires overhaul or replacement
because of major deterioration of the equipment wiring, piping, metal stability,
valves, control units , etc. caused by usage or age. The replacement of major
2J cognizant components (receiver-regulator, power drives, control panels,
etc.) vice equipment replacement , is to be included in the GWSRP as an element
designated, “component replacement”.
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R) b. The GWSRP for each fiscal year is based on Type Commander (TYCOM)
requirements and reports of Naval Sea Support Center (NAVSEACEN) equipment
Material Condition Reviews (t4~R) within the constraints of industrialcapacity, ship avaIlability and material/equipment avail*ilj ty . Since the
prog r am budget and industrial workload schedules are predicated on planned
requirements submitted by TYCOMs, subsequent deviation from the basic
schedule (e.g. , substitution of ships because of change in overhaul schedules
or a change in equipment to be replaced) shall require justification for
change and citation of appropriate compensation from the current Gun Weapon
System Replacement Program Schedule. Requirements generated by other
maintenance programs which increase previously planned GWSRP workload require-
ments shall require justification and appropriate equipment compensation or
othe r funding sources should be identified. Naval Sea Systems Command
(NAVSEASYSCOM) will be responsible for funding the overhaul of equipments ‘Iand for technical assistance during removal , installation , test and checkout . -to meet program requirements within the aforementioned constraints. TYCOMs
will be responsible for funding removal and installation of equipments plus
the additional costs incurred as a result of TYCOM requested changes to the
current Gun Weapon System Replacement Program Schedule.

A) c. Commencing iii FY80, GWSRP MCR procedures will be used as the standard
inspection procedure for both CWSRP overhaul candidates as well as for destroyer-
installed gun weapon systems planned for repair at shipya rd facilities. Pre-
overhaul Test and Inspections (POT&I) will be scheduled by the Planning and - ;~Engineering for Repairs and Alterations Off ice , Cruisers—Destroyers EPERA ( CD) ] .
These POT&I requirements for gun we~’pon systems will be integrated with GWSRP
inspection schedules in a manner that precludes duplicate inspections/re views.

5. Action

a. TYCOM :

R) - (1) Forward, by 1 February (with an update by 1 August), GWSRP
requirements for both replacement and inspection for FY+]. and FY+2 (FY+l and

- - FY+2 being the two years following the year in which the submission is made ) - 
-

to NAVSEASYSCOM (SEA 62IYG, 05M/6 2F , and 074) wi th copy to NAVORDSTA IndianHead (Code 5033), NAVORDSTA Louisville ( Code 20X) , appropriate NAVSEACEN and appro-
priate PERA. For an equipment to be considered a valid requirement for induction
into the GWSRP it must have had a material condition review conducted , the
results of which must indicate that the equipments require depot overhaul vice

— repair at the intermediate and organizational levels. Completed material
condition reviews will be required for those equipments requested in the first
six months of FY+l and a planned inspection date for those equipments requested

- ~- in the last six months of FY+l. Completed material condition reviews are
required for the latter by submission of 1 August update. MCRs for those
equipments programmed for replacement during a ship’s Regular Overhaul (ROIl)
or Baseline Overhaul (BOIl) will be coordinated with the appropriate PERA
and , as required, the appropriate Ship Logistics Manager (SLM) . The results
of the MCR will provide the inputs for both the GWSRP and the pre-overhaul

- .  work requirements incorporated by PERA into the proposed Ship Alteration and
Repair Packages (SARPs). Final determination of equipments to be inducted into
the GWSRP will be the subject of the GWSRP workload meeting to be held semi-
annually at NAVORDSTA Louisville.

~

-

~
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(2) Forward changes to replacement requirements for FY+l on current (R
FY delivery schedule to NAVSEASYSCOM (SEA e~~y~;) with cops’ to NAVSEASYScOM 

- 
-

(05M/62F and 074), appropriate NAVSEACEN , NMPORDSTA Indian Head (Code 5033) ,

NAVORDSTA Louisvi l le  (Cod e 20X) and the appropriate PERA citing justification
and appropriate compensation . Program cost increase due to TYCOM initiated
changes will be identified by NAVSEAS?SCOM (SEA 62YG) and borne by TYCOM .
Changes to replacement requirements for FY+~’ will be discussed at the semi-
annual GWSRP workload meeting.

(3) Is responsible for all aspects (to include funding) incident (R
to the removal, installation , test and checkout of C,WSRP replacement systems.
TYCOM will designate, at the time of final shippinq destinat ion selection ,
a technical coordinator for each GWSRP installation/removal action . Tenta-
tively, NAVORDSTA Louisville representativt— will be used for installation in
Naval shipyards and 5” -’54 gun mounts and N;VSEACENs for all others. TYCOM
will inform all concerned ( tender , Mobile ~‘echnical Unit [MC YI’ U ], installing
activity , other program participants) -~f the designation the specif i c  tasks!
responsibi lities of the coordinator ~ind authorize- the coordinator dire t
liaison with the principal fleet activities invo lved.

b. NAVSEACENLANI’ and NAVSEACENPAC :

I
(1) Will provide NAVSEASYSCOM (SEPt  ~~‘ V - ~ ) representation and general (R

liaison to the TYCOM and the waterfront on matters relating to the GWSRP .

(2) Forward to the appropriate TYCOM and NAVORDSTA Indian Head (R
(Code 5033) by 1 April (with subsequent 1 October update), with copy to
NAVSEASYSCOM (SEA~~~V R ) , NAVORDSTi~ Louisville (Code- 20X) and appropriate PERA ,
an inspection schedule based on TYCOMs’ FY+l and FY+2 inspection requirements .
In scheduling material condition reviews for those equipments programmed for
replacement during a ship ’s ROH/BOH the scheduled dat e for inspection shall
precede the work definition conference . T~ie coqnizant PERA should be contacted - I
and the material cond ition rev iew made ire conlunct ion  w ith the ship ’s POT&I
when possible. Additionally, coordination ~h~ uld be made such that a single
inspection of the gun weapon system serves to fulfill the requirements of’ both
the MCR and POT&I . The results of the MCR must provide suff cient input to the
PERA ’s for purpose of planning proposed SARPS.

(3) Conduct material inspections usi ng the t4R format of enclosure (R
(1) for those gun weapon systems approved on the current fiscal year inspection
schedule. Results of completed material ~—ondition reviews will be forwarded
to the appropriate TYCOM w i t h  copies to NAVORDSTA Indian Head (Code 5033) and
NAVSEASYSCOM (SEA 62Y(8).

(4) Coordinate POT&I Material Condition Review requirements di rectly
with PERA (CD).

(5) When designated by TY~OM as technical coordinator for removal! (H
installation of equipments/components under the GWSRP , perform the following :

(a) Provide technical assistance in the removal of equipment to (R
be refurbished or scrapped and preparation of the site receiving the refurbished
equipment. For equipments to be removed for refurbishment , insure documentation
describing equipment removal is made available to ship ’s force prior to initi— “a-

ating removal.
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A) (b) : oo id inat . - the retention of equipi~en ts to be removed
prior to overhaul with the ship ’s force and NOS Louisville. Ensure proper
storage of removed equipments.

(c) Delive r all documents and identify appropriate OP/ODs
pertaining to the installation of the refurbished equipment to the installing
activity.

(ci) Monitor and inform all concerned of the actual shipment
of refurbished equipment includinq progress , delays and arrival dates.

(e) Conduct with the installing activity an onsite inspec— -
.

tion of equipment upon arrival tc- ascertain equipmen t condition and
shortages.

(f) Take a p p r o pr i o t c  ac t ion  to obtain items identified as
shortages.

( q )  Provide technic-al assistance durinq the installation and
checkout o~ r e f u r b i s h e d  e q u i p m e n t .

(h) Report completion of installation, documenting ship ’s
equ ipment configuration in accordance with OPNAVINST 4790.4 “ia OPNPeV
4790/2K fo rm.

R) (6., Review the material condition of equipment being replaced via
the C~WSR.P prior to ramoval action to determine the equipments “reworkability .”
Based on review , provide recommendation tc ~AVSEASYSCOM (SEa 61F) to return
equipment to overhaul pipeline, retain for cannibalization , or scrape.

R) (7) In response to d i spos i t ion  instructions from NAVSEASYSCOM
(SEA 61F), provide direction and fund ing  to Naval Supply Centers to insure
proper packing , crating and handlinq of equipment being returned for the
GWSRP pipe l ine . Actions in re sponse  to those equipments being retained for
cannibal ization or scrapp ing w i l l  be addre ssed and funded by NAVSEASYSCOM
(SEA 61F) or the appropriate inventor manager.

c. NIWORDSTPt, Louisville :

) 
R) (1) Forward to NAVSE ASYSCOM (SRA 62Y G) by 15 March , with update by

15 September , a workload schedule based on TYCOMs’ GWSRP replacement require—
ments for FY+l and a tentative workload schedule based on TYCOMs ’ GWSRP
replacement requirements for FY42. Schedule development will be based on

• a dockside delivery date of five months prior to end of overhaul , equipment
turnaround time , retrograde equipment available for overhaul , TYCOMs ’ priority,
overhaul, cost, projected NAVSEASYSCOM (SEA 62YG) overhaul budget constraints,

- 

- 
I material support, NAVORDSTA Louisville workload schedules, etc.

R) (2) Conduct semi—annual CIWSRP meeting at N~ VORDSTA Louisville in
April and October to develop baseline C,WSRP schedule f i n a l i z i n g  NAVORDSTA

- - 
Louisville induction/workload for FY41, baseline GWS RP replacement requirements
for FY+2 to be used by program participants in budget projections, and baseline
inspections schedule for FY+l.
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(3) Subsequent to semi—annual GWSR~’ meetings submit baseline GWSRP (R
delivery schedule (with monthl y GWSR~ Schedule) in the format of enclosure
(2) to:

(a) NAVSEASYSCOM SEA 06D (2 ), SEA 62YGB (2), SEA 6lF ( 1) ,
SEA 62 1Y (2 ), SEA 074 (2)

(b) NAVSEACENLANT (Code O5lE)

(c) NAVSEACENPAC (Code 200C)

(ci) NAVORDSTA Indian Head (Code 5033)

(e) Applicable TYCOMs

(f ) App licable PERAs

(g) Ships Parts Control Center (SPCC) (Code 346)

(h) Activities identified by TYCOMs and installing activities
r

(4) As change requests to GWSRP replacement requirements are sub— (R
mitted by TYCOM ; review impact in view of cited compensation. Advise r
NAVSEASYSCOM (SEA 62YG) of impact concerning del ivery schedules , industrial - 

-

workload and additional costs. Provide revised enclosure (2) highlighting
NAVSEASYSCOM (SEA 62YGB) approved changes to activities in paragraph 5c(3). ~‘ 

-

(5) Based on finalized workload schedules submit planned material (R
requirements to SPCC (Code 346) for SPCC managed items and Special Program
Requirements (SPR) to Defense Supply Centers (DSC) for DSC managed items
in accordance with current regulations, with copies to NAVSEASYSCOM
(SEA 62YGB and 6lF).

(6) Based on workload schedules submit planned Non-Ready for Issue (H
(RFI) equipment (carcass) requirements for induction to the overhaul line
citing equipment type, quantity , NSN and required induction date to NP.VSEASYSCOM
(SEA 6lF) with copy to NAVSEASYSCOM (SEA 62yGB). - - 

- -

(7) Induct carcasses into rework to meet scheduled delivery dates. (R

Overhaul the retrograde equipment in accordance with applicable NAVO RDSTA
Louisville work process sheets and process inspection pro cedures. 4N and 6U
items will be removed from the carcass in rework and turned into supply as
condition “F” and replacement items drawn in accordance with re ference (a) ’
( use DD Form 1348-1).

(8) Bring overhauled equipments/components to a baseline ORDALT (R
configuration based on the TYCOM designated ship to receive the equipment !
component. Baseline ORDALT will be in compliance with the Fleet Modernization

Program ( FMP ) Alteration Installation Matrix as identified by NAVORDSTA
Louisville (Code 5031). All completed equipment will be shipped with config—
uration verification sheets; unaccomplished ORDALTs will be noted.

7
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R) (9) Quality assurance require~ments shall be in accordance with
-. the latest applicable equipment specifications and drawings covering the

configuratIon approved for the TYCOM designated ship. All industrial work
-- will be guaranteed in accordance with the provisions of NAVSEAINST 7600.15.

Inspection and acceptance of all units will  be performed at NAVORDSTA
- 

Louisville using Factory Acceptance Test Specifications or other inspection
documents as appropriate.

(10) Provide appropriate cable lengths based on ship designated by
TYCOM . 

- 

-

(11) Preserve , package and mark completed equIpment in accordance
with OP 1810 (latest revision) if applicable and best commercial practices
in all other cases. Provide desiccant for overseas shipment or where long

- 
I term storage applies. - .

• R) (12) Request shipping instructions for all equipments/components
shipped under the GWSRP from NAVSEASYSCOM (SEA 61F).

—

R) (13) Notify NAVSEACENs and receiving activity of shipment providing
mode of transportation, shipping data and estimated time of arrival. Furnish

L a complete inventory and provide test and inspection data.

R) (14) When designated by TYCOM as technical coordinator for removal]
installation of equipments/components unde r the GWSRP , provide assistance as
delineated for NAVSEACENs [paragraphs 5b(4)(a) through (h)1.

A) d. Installing Activity :

(1) Remove/install and checkout equipments in accordance with

L. documentation furnished by NAVORDSTA Louisville.

(2 ) Inventory replacement equipment upon arrival. Report shortages
and/or damages to NOSL and cognizant NAVSEACEN.

(3) Upon completion of the equipment replacement, report any
problems encountered to NAVORDSTA Louisville and the cognizant NAVSEACEN.

—‘ e. NAVSEASYSCOM:

~ R) (1) SEA 62 YC,:

(a) Provide overall management of the GWSRP for the Commander ,
Naval Sea Systems Command 

- 
-

(b) Coordinate program requirements as developed by program
R) participants, with higher authorities during planning, programming and

budgeting cycle.

(c) Coordinate program requirements with existing mainten ance
A) programs to insure an integration of efforts and resources.

U E-9
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(d) Provide approva l decision on T~CQM change req~ieat based (R
on impact submitted by NAVORDSTA Louisville (Code 2QX) and other program
considerations. 

-

(e) Provide funding, within GWSRP budget constraints, to
NAVORDSTP Louisville, NAVORDSTA Indian Head and the NAVSEACENs for those -

actions in support of the GWSRP.

(2) SEA 05M/62F (R -

(a) Provide funds for packing, crating and handling (PC&H)
of equipment removed from ships via GWSRP that are not directly returned
to WAVORDSTA Louisville for induction. •

(b) Initiate MILSTRIP documentation for shipment of Non-RFI (R 
-

equipments to meet NAVORDSTA Louisville induction requirements.

(c) Initiate MILSTRIP documentation for shipment of completed -

equipments/components under the GWSRP. I -

(d) Provide disposition for equipments/components removed under (B -

GWSRP based on NAVSEACEN recoumendation.

(3) SEA 07: (A p

- 1

(a) Designate a single point of contact for GWS RP in connection (A
with ship overhaul in the private sector.

(b) Designate a single point of contact for GWSRP in connection (A
with ship overhaul in naval shipyards .

f. SPCC Inventory Control Point (IC!’). As the program support IC!’ for
guns, surface rocket launchers, and gun fire control systems SPCC shall budget I -

for established requi rements and procure/induct into repair, material under its
management control. i

t

g. NAVORDSTA Indian Head:

(1) Review material inspection reports submitted by NAVSEACENs (R j
(para 5b(5) (c) . Subsequent to review , forward copies of complete material ~~

- 
• 

-
~

inspection report summaries to NAVSEASYSCOM (SEA 62YG3), NAVORDSTA Louisville 
•

(Code 20X) and Weapons Quality Engineering Center (WQEC), Concord (Code 384).

(21 Monitor cont ined NAVSEACEN development of planned inspec-
tion schedules and implementation of current year inspection schedules to -

insure fulfillment of GWSRP objectives. Forward inspection program status, I -
~

problems and recommended corrective actions on combined NAVSEACEN material
inspections.

I
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R) (3) Maintain , in conjunction with WQEC Concord (code 3841, -
•

a program management information system (MIS)- for the GWSRP. Forward, on
an as published and as applicable basis, MIS products to NAVSEASYSC(~4(SEA 62yG8) NAVORDSTA Louisville (Code 20X), NAVSEACENS, and TYCOMs.

6. Reports and Forms
- -

a. Report Symbol NAVSEA 8300-lA is assigned to the Gun Weapon System
Replacement Program requirements.

b. Report Sysbol NAVSEA 8300-la is assigned to the Gun Weapon System
Replacement Program Schedule.

c. DO Form 1348-1 is available from COG “1” and may be requisitioned
in accordance with NAVSUP Publications 2002 and 437.

0~

Distribution: (2 copies each)
SNDL 24 Type Commanders (less 245, 24G, 24H, 24J)

F1QI13 SPCC
-

‘ 
FKP1J NAVORDSTA
FKP5A NAVSEACEN

H

Copy to: (2 copies each unless indicated)
SNDL A3 CNO (OP-O9Bl )

A4A CNM
21A Fleet Commanders—in—Chief
32 Auxiliary Ships
C4J NAVMATDATASYSGRU; PERA (CV) BREM; PERA (CRUDES) PRILA : RESUPSHIP
FB3O NAVSHIPREPAC
FKM2 2 NAVPUBFORMCEM (400)
FKM27 NPPSMO (SUP 0721/CL)
FKP1B (WQEC Concord only)
FKP7 NAVSHIPYD (Phila Code 1100 only)

- 
-

- 
- FKP7 NAVSHIPYD (less Portsmouth, N.H.)

FXP8 SUPSHIP
SEA 060

O6YG
041

• 05M/62F
05L

- a - 621Y
-

t 
934
941
09G55 (50)
09G62

Stocked 2
Command ing Officer

( Naval Publications and Forms Center
5801 Tabor Avenue
Philadelphia, Pennsylvania 19120

-
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5”/ 54 GUN MOUNT
- SUMMAR Y SHEET I

SHIP_________________________ HULL _______________ DATE INSPECTED _________

MOUNT POSITION - SERIAL NO. ______________  MK 42 MOD — —

PROCEDURE NO. & IDENTIFICATION M ATFR I A I_CONDITION_LEVEL COMPONENT1

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
I 

_ _ _ _  
3 4 

— 
ESL

1. EP1/EP2 Panels

2. EP3/EP4/EP5 Panels

3. Electrical Connection

— 
Boxes 

_______ _______ ________ _______ ___________

4. Train Power Drive 41
S. E leva t ion  Power Dr ive  ——
6. Shie~ d Assenh~ y 

— —

7. c a r r i a g e / S t  7 T i~~~ ith — __________

8. Empty Case ~j e c t o r /  Emp f~3r
Case Tray. 

______ _________ _______ ____________

9. Gas~~ 3ecto r

10. Breech Mechanism

11. Rammer

12. L e f t / r i g h t  Tran s~ ur  T r a y s

13. L e f t / R i g h t  Fuze Se t t e r s  
—

14. Left/Ri ght Cradles

15. Left/Right Upper Hoists

— 16. Ammunition Carrier 
—

17. “C”/”D ” Lower Hoists

18. “A”/”B” Loader Drums

19. Lower Accumu la tor  Syst em

— 9A. Loader Accunu lat or System
(Mod 10 only)

20. Upper Accumulat or System

21. Time Cycle Tests

22. Telescope/Sight

23. Recoil/Coufltc±rrecoil/

~ S1ide Area

24. HP/LP Air System 
_ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _

- - 
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5”/54 GUN MOUNT
- t.. - . . SUMMARY SHEET I (CONTINUED)

SHIP _______________________ HULL ______________  DATE INSPECTED _________

MOUNT POSITION _________  SERIAL NO. _____________  MK 42 MOD _______

I ~ SYSTEM MATERIAL CONDITION LEVEL (McL) __________(CURRENT CONDITION)

SYSTEM-LEVEL EQUIPMENT STATUS (BASED ON ADEQUATE MAINTENANCE , INCLUDING RECOMMENDED
- 

SUBASSEMBLY REPAIRJREPLACEMENT). ESTIMATED SERVICE LIFE (ESI)
- REMARKS: 

-

I - - —

- I - 0

- 
L- ..

— RECOMMENDED SUBASSEMBLY REPLACEMENT (INCLUDE MK & MOD)
UNIT FSN APL

I.- 
-

- c - )
I RECOMMENDED NEXT INSPECTION DATE ______________________

- IL COMPLETED BY ____________________________________ DATE 
-

In E-l3 
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S”154 GUN MOUNT
SUMMARY SHEET 2 . 

-

( SHIP _______________________ Hu LL _ _ _ _ _ _ _ _ _ _ _ _ _ _  DATE INSPECTED _________ I
MOUNT POSITION _________ SERIAL NO. _ _ _ _ _ _ _ _ _ _ _ _ _  MK 42 MOD _______

SUMMARY OF NECESSARY REPAIRS:

I

i i

- 

.. i
~ 1 .1

— 

-~~ ~

I-- -
~

COMPLETED BY ____________________________ DATE 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

•~~1 .
SHIPS POINT OF CONTACT 

- 
-

-

R N K  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  TITLE _____________________________

I

_ _ _ _  
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APPENDIX F

- - 

- GLOSSARY OF
ABBREVIATIONS AND ACRONYMS

This appendix lists commonly used abbreviations and acronyms.

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

- CASREP Casualty Report
- 

CD (or CRUDES) Cruisers/Destroyers
- CG Guided Missile Cruiser

CID - Component Identification Number
CIWS Close—In Weapon System

~
MP Class Maintenance Plan

- 

CNO Chief of Naval Operations
• - COG Cognizance

- 
COMNAVSEASYSCOM Commander, Naval Sea Systems Command

-- COSAL Coordinated Shipboard Allowance List
CRUDES Cruiser Destroyer

- 
CSMP Current Ship’s Maintenance Project

- CSRR Combat Systems Readiness Review
CSRT Combat Systems Readiness Pest

- CI Calendar Year

- D Alt Alteration authorized and funded by the TYCOM
- - DD Destroyer

DDEOC Destroyer Engineered Operating Cycle
I - DDG Guided Missile Destroyer

DFS Direct Fleet Support

I ~ ECR Equipment Condition Report
EIC Equipment Identification Code
EMRN Equipment Maintenance Related Material
soc Engineered Operating Cycle

- EP Electronic Panel

F-i
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ESL Estimated Service Life - -

F Alt Alteration funded by TYCOM and accomplished by forces
afloat

FAR Functions, Assignments , and Responsibilities
FF Frigate
FMAG Fleet Maintenance Assistance Group
FMP Fleet Modernization Program
FMSO Fleet Material Support Office
FROGS Fleet Report of Gun Systems
FTG Gun Fire Control Technician
FY Fiscal Year

GFCS Gun Fire Control System
GFE Government Furnished Equi pment
GFM Government Furnished Material
GMMC Gunners Mate (MISSILE) Check
GSED Gun System Engineering Department NOSL -

GWS Gun Weapon System
GWSRP Gun Weapon System 1~eplacement Program ‘-

~. 1
HM&E Hull , Mechanical, and Electrical

ICP Inventory Control Point
IFP Invitation for Bid
ILS Integrated Logistic Support
IMA Intermediate Maintenance Activity -

IMMP Integrated Maintenance and Modernization Planning .

INSURV Inspection and Survey -

ISEA In-Service Engineering Agent - -

JCN Job Control N umber - - 

-~

K Alt An alteration authorized and funded by NAVSEA

LOGSAT Logistics Special Assistance Team
LPWI Locally Prepared Work Item -

MCA Material Condition Assessment 
-

MCL Material Condition Level
MCR Material Condition Review 

$MDS Maintenance Data System
MI Material Inspection
MIP Maintenance Index Page
MIS Management Information System -

Ilk Mark
Mod Modification
M~~ Maintenance Requirement Card 

- 
-

MSMS Maintenance and Support Monitoring System -

MSR Master Ship Repair (Contract)

F-2
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(1
NAVORDSTA Naval Ordnance Station
NAVSEASYSCOM Naval Sea Systems Command
NAVSEACEN Naval Sea Support Center
NAVSEC Naval Ship Engineering Command
NAVSUPSYSCOM Naval Supply Systems Command
NOS Naval Ordnance Station a

NOSIH Naval Ordnance Station, Indian Head
NOSL Naval Ordnance Station, Louisville

- NRF Naval Reserve Fleet
NSWSES Naval Ship Weapons System Engineering Station, Port

Hueneme , California
NWPSTA Naval Weapons Station

OA Ordnance Alteration (OrdAlt)
O&MN Operations and Maintenance, Navy (Appropriation)
O&MN R Operations and Maintenance, Naval Reserve (Appropriation)
OP Ordn ance Publication
OPNAV Office of the Chief of Naval Operations
OrdAlt Ordnance Alteration
ORDSAT Ordnance Special Assistance Team
ORI Overhaul Replacement Index
ORL Overhaul Replacement List
OVHL (or 0/H) Overhaul

PERA Planning and Engineering for Repairs and Alterations:
(ASC ) - Amphibious Ships and Craft , Norfolk NSYD
(CD) — Cruisers/Destroyers, Philadelphia NSYD
(CSS) - Combat Support Ships, NAVSEA Industrial

Support Office (NISO) San Francisco
(CV) — Aircraft  Carriers, etc., Puget Sound NSYD

- (SS) — Submarines , Portsmouth NSYD

- 
PMS Planned Maintenance System

- POA&M Plan of Action and Milestones
-
~~~ POM Program Objectives Memorandum

POT&I Pre-Overhaul Test and Inspection
- 

~UBSAT Publication Special Assistance Team

- 
- - 

QA Quality Assurance 
- 

-

• - QPL Qualified Products List 
I 

-

RAV Restricted Availability
REFTRA Refresher Training
RIR Repair 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

L SFOMS Ship’s Force Overhaul Management System
ShipAlt Ship Alteration
SIMA Shore-Based Intermediate Maintenance Activity

I .
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SMA System Maintenance Analysis
SOAP Supply Operations Assistance Program
SPCC Ships Parts Control Center
SRA Selected Restricted Availability - -

SSIP Ship Support Improvement Project
SUPSHIP Supervisor of Shipbuilding, Conversion, and Repair
SURFLANT Surface Force Atlantic -

SURFPAC Surface Force Pacific
SSIP Ship Support Improvement Project 

-
ST Sonar Technician
SUW Surface Warfare 

-

SWAB Ships Work Authorization Boundary
SWLIN Ship Work List Item Number -

SYSCOM Systems Command

TAD Temporarily Assigned Duty . -

TAV Technical Availability -

T&C Test and Certification Manual . .

TDS Target Designation System
3-M Maintenance and Material Management -

TRS Technical Repair Standard 
-

TSTP Total Ship Test Program
2—Kilo (2K) Maintenance Action Form (OPNAV 4790/2K) —

TYCOM Type Commander

WDC Work Definition Conference 
-WQEC Weapons Quality Evaluation Center ~ I

I
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