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SUMMARY

B

Roauggra g

This report presents the results of an analysis performed by ARINC
Research Corporation to identify Maintenance-Critical Equipments of the
DDG-2 Class. A Maintenance-Critical Equipment is one that has been a
significant maintenance burden to the ships of the class. The objective
of the study was to establish areas of concentration for future engineering
efforts in the Destroyer Engineered Operating Cycle (DDEOC) Program.

sy s &

Information for the analysis was obtained from Forces Afloat mainte-
nance experience reported in the Maintenance Data System (MDS), Casualty
Reports (CASREPs), and Regular Overhaul (ROH) data.

[
: '

! The study results identified 183 equipments of the DDG-2 Class as
maintenance-critical. Of this total, two equipments were highlighted as
being the most significant contributors to the overall maintenance burden

]” of the class. They are the Main Propulsion Boiler and the AN/SPG-51 Radar.
These equipments were reported as requiring Forces Afloat maintenance,

CASREPs, and ROH work far in excess of other DDG-2 Class equipments.

} ARINC Research Corporation recommends that the results of the study

be used to identify ship systems for in-depth analysis; further, that a

preliminary review and analysis be performed to determine whether the

AN/SPG-51 radar presents problems that may require long-term development

fixes. Analysis of the 1200 PSI Propulsion Boilers should be undertaken

only after consultation with PMS-301, which has conducted numerous studies
l' of these equipments. However, the impact of the DDG-2 modernization program
3 on the future status of these equipments should be determined prior to the

‘ in-depth analyses. The findings will affect the nature of the engineering

r-

l- analyses to be conducted in the DDEOC Program.
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CHAPTER ONE

INTRODUCTION

This report presents listings of DDG-2 Class ships' equipments that
have been a significant maintenance burden. The listings are based on
analyses of maintenance data and are intended to be used as a guide for
engineering activity conducted for this class in the Destroyer Engineered
Operating Cycle (DDEOC) Program. This report has been prepared for the
Naval Sea Systems Command DDEOC Program Office (NAVSEA 934X) under Contract
N00024-78-C-4062.

The goal of the DDEOC Program is to effect an early improvement in the
material condition of ships, at an acceptable cost, while maintaining or
increasing the ships' operational capability during an extended operating
cycle. In support of this goal, a Maintenance-Critical Equipment List is
developed for each ship class in the DDEOC Program. The list is based on
the following information:

¢ Forces Afloat maintenance burdens in terms of maintenance actions,
man-hours, and material cost

* Maintenance attention during past overhauls

* Casualty Reports (CASREP) frequency

The DDG-2 Class Maintenance-Critical Equipment List is a listing of
the identified equipments for the entire ship, ranked by total experienced
maintenance burden. Development of the listing did not include analysis
of the reasons why equipments are significant maintenance burdens. The
reasons will be investigated in subsequent DDEOC engineering studies. The
Maintenance-Critical Equipment listing indicates priorities for these
analyses.

Chapter Two of this report documents the approach used in the identi-
fication of the Maintenance-Critical Equipments of the DDG-2 Class; Chapter
Three summarizes the results; and Chapter Four presents the conclusions and
recommendations. The appendixes to this report provide information on the
observed maintenance burdens of the DDG-2 Class Maintenance-Critical
Equipments.
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CHAPTER TWO

APPROACH

2.1 OVERVIEW

The analytical process used to develop the DDG-2 Class Maintenance-
Critical Equipments List involved two steps: (1) identification of equip-
ments that were the most significant contributors to the Navy's maintenance
burden for that class and (2) ranking of the equipments in the order of the
highest maintenance burden experienced. As a basis for these steps,
documented maintenance history data were compiled from several sources:
Forces Afloat maintenance experience, as reported in the Maintenance Data
System (MDS); CASREP information; and data from past regular overhauls
(ROH) of DDG-2 Class ships. These data were used in the analytical process.

Data analysis was conducted at the equipment/component level where
Allowance Parts List (APL) numbers are assigned.

2.2 DATA COLLECTION AND COMPILATION

The starting point for the analysis was the compilation of a data
base to provide information on the maintenance history for ships of the
DDG-2 Class. The data base consisted of four key elements: (1) MDS data,
(2) CASREP narrative summaries, (3) a summary of the Ship Alteration and
Repair Packages (SARPs) of fifteen DDG-2 Class overhauls, and (4) the
DDG-2 Class Proposed Repair Profile.*

2.2.1 MDS Data
MDS maintenance transaction data for the period January 1970 through

September 1977 were acquired in Generation IV format on computer tape from
the Maintenance Support Office (MSO). The data were sorted into APL number

*DDG-2 Class Proposed Repair Profile, prepared by PERA (CRUDES), July %977.

-
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sequence after being edited for validity and screened for repair applica-
bility (i.e., only corrective maintenance actions were considered). The
resultant data, consisting of approximately 2,225,000 records, represented
the DDG-2 Class MDS data file.

2.2.2 CASREP Data

Summaries of all DDG-2 Class CASREPs reported from January 1974 through
September 1977 were received from MSO. The summaries for each individual
ship in the class were reviewed and integrated into a class CASREP data
file. The file contained 6,301 separate CASREPs.

2.2.3 ROH Data

The DDG-2 Class Proposed Report Profile identifies the repair items
that are recommended for inclusion in the PERA (CRUDES) DDG-2 Class Routine
Repair Ship Alteration and Repair Package (SARP). The Repair Profile was
developed by PERA (CRUDES) by analyzing recent SARPs and identifying
repetitive repairs planned for accomplishment during overhauls of ships of
the class. For the DDG-2 Class Proposed Repair Profile, a repetitive
repair is described as a specifically defined repair (such as an equipment
Class B overhaul*) that could be identified as having occurred in at least
8 of the 15 overhauls of ships in the class. The information for the
DDG-2 Class Proposed Repair Profile was derived from an analysis of the
SARPs prepared for the ship overhauls identified in Table 1. The DDG-2
Class Proposed Repair Profile was received from PERA (CRUDES) and was used
in the development of the Maintenance-Critical Equipment List.

Table 1. DDG-2 CLASS OVERHAUL SARPS USED TO
PREPARE THE REPAIR PROFILE

Hull Ship Name Overhaul Year
DDG-2 USS CHARLES F. ADAMS FY 75
DDG-4 USS LAWRENCE FY 76
DDG-5 USS CLAUDE V. RICKETTS FY 74
DDG-6 USS BARNEY FY 74
DDG-8 USS HENRY B. WILSON FY 76
DDG-9 USS TOWERS FY 73
DDG-10 USS SAMPSON FY 76
DDG-11 USS SELLERS FY 74
DDG~16 USS JOSEPH STRAUSS FY 75
DDG~18 USS SEMMES FY 74
DDG-19 USS TATTWALL FY 76
DDG-20 USS GOLDSBOROUGH FY 74
DDG-21 USS COCHRANE FY 74
DDG-22 USS BENJAMIN STODDERT FY 76
DDG-23 USS RICHARD E. BYRD FY 76

*Work that requires such overhaul as will restore the operating and perform-
ance characteristics of a system, subsystem, or component to its original
design and technical specifications.
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The work sheets used to prepare the DDG~2 Class Proposed Repair Profile
were also a part of the DDG-2 Class data base. The work sheets itemized,
by Ship's Work Breakdown Structure (SWBS) number, each repair action item
and highlighted the repetitious repairs performed during the DDG-2 Class
overhauls.

2.3 DATA ANALYSIS

2.3.1 Identification of Maintenance-Critical Equipments

The identification of the Maintenance-Critical Equipments was accom-
plished by using Maintenance Data System (MDS) data, CASREP data, and
the DDG-2 Class Proposed Repair Profile.

2.3.1.1 MDS Data Analysis

Maintenance-Critical Equipments were identified from the MDS data base
using APL numbers. The APL numbers were used because they readily relate
to an equipment or component. Four indicators of maintenance burden were
analyzed from the MDS data:

1. sShip's Force parts dollars
2. Ship's Force man-hours
3. Intermediate Maintenance Activity (IMA) man-hours

4. Ship's Force labor transactions

Ship's Force parts dollars were used for an indication of maintenance
parts costs. The Ship's Force man-hours and IMA man-hours were used because
they show the Forces Afloat effort required to maintain an equipment. The
number of Ship's Force labor transactions was used because it indicates
the total number of instances in which manpower was expended on an equipment.

These four categories represent the full range of maintenance
that different types of equipments require. For example, some equipments
are modular in composition and their maintenance requires wholesale replace-
ment of parts. The net result is a high parts cost and, conceivably, a
relatively low manpower expenditure. Other equipments require high man-
power expenditures, but little or no parts cost (e.g., a leaking valve
bonnet that needs to be lapped). Some equipments can be repaired only at
an IMA facility and other equipments, while not requiring large amounts of
parts dollars or manpower, require maintenance attention often enough to
be a burden.

In the total maintenance reported against an APL-numbered equipment,
if any of the four indicators of maintenance burden was significant in
relation to the entire class data base, the equipment was designated
Maintenance-Critical. One-tenth of one percent of the data base total for




the indicator was the significance threshold (e.g., $77,070,000 spent for
repair parts by the class during the data period makes the significance
threshold for parts expenditure $77,070). If an equipment (represented by
an APL number) had $77,070 in parts cost reported against it, the equip-
ment was included in the Maintenance-Critical Equipment List. Significance
thresholds for the DDG-2 Class are shown in Table 2.

Table 2. DDG-2 CLASS MDS MAINTENANCE INDICATOR SIGNIFICANCE
Maintenance-
Forces Afloat DDG-2 Class Critical
Maintenance Indicator Expenditure* Significance
Threshold
Ship's Force Parts Dollars $77,069,817 $77,070
Ship's Force Man-Hours 3,712,409 3,712
IMA Man-Hours 1,777,888 1,778
Ship's Force Labor 491,795 492
Transactions
*January 1970 through September 1977.

2.3.1.2 CASREP Data

CASREPs were used as a data source for identifying maintenance burdens
because the maintenance necessary to correct a CASREP represents that which
is required by a ship to fulfill its operational commitments. Information
regarding the effect of a maintenance requirement on a ship mission is not
contained in the MDS. The maintenance burden equipments were identified
by determining the equipments that have had a significant number of CASREPs
reported across the class. Maintenance-~Critical Equipments were identified
from reported CASREPs, using APL numbers as identifiers. The reporting of
one CASREP by at least four ships within the class in the data period (Jan-
uary 1974 through December 1977) was considered significant. Any equipment
identified by an APL number having at least one CASREP reported against it
by at least four ships was selected as a Maintenance-Critical Equipment.

2.3.1.3 Overhaul Data Analysis

Maintenance-Critical Equipments were identified from the DDG-2 Class
Proposed Repair Profile prepared by PERA (CRUDES). If the repair of an
equipment was included in the Repair Profile, the equipment was selected
as a Maintenance-Critical Equipment. Repeated industrial maintenance
during overhaul was considered to be an indicator of maintenance burden
since it indicated equipments that required repair/refurbishment because
of material condition or because it was "insurance" work necessary to
support the operating period. Maintenance during ROH was used because
some equipments are repaired only in the shipyard.

ey
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2.3.2 Maintenance-Critical Equipment Ranking

After the Maintenance-Critical Equipments were identified, they were
ranked in accordance with the maintenance burden experienced. This was
done to compare the relative maintenance burdens between equipments that
may be maintained differently. For example, it is of interest to know how
the maintenance burden imposed by a main feed pump compares to that of a
Gun Fire Control System or a Surface Search Radar. This information is
useful in allocating and scheduling resources to analyze the effectiveness
of existing maintenance practices and in identifying areas of concentration
for Baseline Overhaul.

The ranking of the Maintenance~Critical Equipments was accomplished
by identifying the class population of each Maintenance~Critical Equipment,
identifying the total equipment maintenance burdens, and ranking the
Maintenance-Critical Equipments by maintenance burden.

2.3.2.1 1Identification of Equipment Population

Identification of Maintenance-Critical Equipments through the MDS and
CASREP was accomplished by determining equipment APL numbers against which
significant maintenance was reported. However, identification of only the
APL numbers presents two problems associated with configurations.

One problem is that the same APL designator may not be universally
used across the entire class because of different manufacturers of the
same equipment type. To account for this, a complete set of lead APL
numbers was identified for each Maintenance~Critical Equipment. This was
accomplished by preparing a configuration matrix, for each Maintenance-
Critical Equipment, that identified the lead APL numbers utilized within
the class. For example, there are three lead APL numbers for the main
feed pumps of the DDG-2 Class.

To determine the APL numbers necessary to prepare the configuration
matrix, the Surface Ship Type Commander's (TYCOM) COSAL for both the
Atlantic and Pacific Fleets was researched to identify similar equipments
used to fulfill the same function (e.g., main feed pump). TYCOM COSAL
information, as of June 1977, was used for this research. =

Another problem to be considered was that for each equipment repre-
sented by a lead APL number, there may be a subcomponent with its own APL
numbers (ancillary APL numbers). Therefore, the ancillary APL numbers had
to be identified. This identification was accomplished by reviewing the
list for each lead APL number that represented a Maintenance-Critical
Equipment and extracting the ancillary APL numbers. When this identifica-
tion effort was completed, a complete class population was available for
each Maintenance-Critical Equipment.

 — v Cal oA BUR N




2.3.2.2 1Identification of Equipment Maintenance Burdens

When the complete listing of lead and ancillary APLs for each
Maintenance-Critical Equipment was prepared, total maintenance burdens
were determined from each of the maintenance data sources (MDS, CASREP,
and ROH) .

A total equipment maintenance burden was calculated for each of the
four MDS indicators (Ship's Force parts dollars, Ship's Force man-
hours, Ship's Force labor transactions, and IMA man-hours). To obtain
for each equipment a single factor that provides an indication of the
magnitude of the MDS maintenance burden imposed on the Forces Afloat, a
term called the MDS Factor was computed. Ratios for each of the four MDS
indicators to the indicator's class total were calculated for each equip-
ment. The sum of the four ratios is the MDS factor. Expressed symbolically,

(PC)i (SFMH)i (IMAMH)i (SFLT) .

MPS)y = ooy, * ey, (o), * TSFID), o

where
(MDS)i = MDS Factor for ith equipment
(Pc)i = Total parts costs for ith equipment
(PC)T = Total parts costs for class
(SFMH)i = Total Ship's Force man-hours expended for ith equipment
(SE‘MH),r = Total Ship's Force man-hours expended for class
(IMAMH)i = Tot§1 Ship's IMA Force man-hours expended for ith

equipment

(IMJ\MH),r = Total Ship's IMA Force man-nours expended for class
(SFL'T)i = Total Ship's Force labor transactions for ith equipment
(SFLT)T = Total Ship's Force labor transactions for class

To calculate the CASREP burden, the number of CASREPs for each
identified Maintenance-Critical Equipment (reported against all lead
and ancillary APLs for the DDG-2 Class) was extracted from the CASREP
data file. The resultant total represented the CASREP burden for the

equipment.

ROH burdens were calculated from the work sheets used to prepare the
ROH Repair Profile. These work sheets itemized all the work planned for
accomplishment during the fifteen DDG-2 Class ship overhauls. The work
sheets were reviewed to determine if an equipment was subjected to mainte-
nance during each of the fifteen ship overhauls. The percentage of times
that the equipment received significant maintenance in the fifteen overhauls
represented the ROH burden.
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2.3.2.3 Ranking of Maintenance-Critical Equipments by Maintenance
Burden

After the maintenance burdens were calculated for each Maintenance-
Critical Equipment, the equipments were ranked within each of the three
data sources. The MDS ranking was made by descending MDS factors; the
CASREP ranking was made by descending CASREP frequency; and the ROH
frequency ranking was made by descending percentage.

The rankings were done to order the equipments by highest to lowest
burden in each data source. Each equipment was assigned a relative standing
in each category.

A final ranking was made by using the ranking in each of the three
individual reported maintenance sources. The relative standings of the
equipments from each of the three sources were summed. The resultant sum
was the Maintenance Burden Factor for the equipment. Expressed symbolically,

MBF, = RMDS. + RC, + RO,
i i i i
where
MBFi = Maintenance Burden Factor for ith equipment
RMDSi = Rank of ith equipment by MDS Factor
RC, = Rank of ith equipment by CASREP frequency
RO; = Rank of itP equipment by ROH frequency

Since the equipment with the lowest Maintenance Burden Factor (MBF) repre-
sented the highest maintenance burden, the Maintenance-Critical Equipments
were ranked by ascending Maintenance Burden Factors, as illustrated in

Table 3. The method used to rank the Maintenance-Critical Equipments was
developed to permit equal weighting of the three data sources (MDS data,
CASREP data, and ROH data). However, the contribution of overhaul frequency
to the MBF can be influenced by a small sample size of overhauls, particularly
for the highest-ranked (i.e., lowest-MBF) equipments.

Table 3. EXAMPLE OF RANKING BY ASCENDING
MAINTENANCE BURDEN FACTOR (MBF)
MDS CASREP ROH
Rank Equipment Factor | Frequency | Frequency | MBF
Rank Rank Rank
1 Equipment 1 4 7
2 Equipment 2 9 2 12
3 Equipment 3 16 1 22
4 Equipment 4 4 9 10 23 !
5 Equipment 5 15 6 12 33
9
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CHAPTER THREE

RESULTS

3.1 DDG-2 CLASS MAINTENANCE-CRITICAL EQUIPMENTS

As a result of the review and analysis of the various maintenance and
maintenance-related data, 183 equipments in the DDG-2 Class were identified
as being maintenance-critical. Appendix A lists each of the identified
critical equipments, in Ship's Work Breakdown Structure (SWBS) order. In-
cluded in this listing is a notation of the significant data source indi-
cator or combination of indicators (MDS, CASREP, or ROH data) that caused
the equipment to be identified as maintenance-critical. Further review
of this listing can provide guidance for subsequent engineering analyses.
[The Line Shaft Bearing Assembly (SWBS 241) was identified by the MDS data
as a Maintenance-Critical Equipment because of the high expenditure of
Ship's Force man-hours. Any detailed analysis of the maintenance history
of the Line Shaft Bearing Assembly should first examine the causes for
such expenditures].

There were 46 equipments in the listing identified by all three data
sources as maintenance-critical; 50 were identified by two sources and 87
were identified by a single source. The MDS was the source for identifying
the most Maintenance-Critical Equipments, although nearly two-thirds of the
equipments were identified from CASREPs. Table 4 summarizes the sources
of identification of Maintenance-Critical Equipments for the DDG-2 Class.

Table 4. SOURCES OF DDG-2 CLASS MAINTENANCE-CRITICAL EQUIPMENT
CONFIGURATION
Number of Maintenance-
Data Source
(ritical Equipments Identified
MDS Only 37
CASREP Only 29
Repair Profile Only 21
MDS and CASREP 34
MDS and Repair Profile 10
CASKEP and Repair Profile 6
MDS, CASREP, and Repair Profile 46 |
Total 183 :

11




3.2 RANKING OF MAINTENANCE-CRITICAL EQUIPMENTS BY MAINTENANCE BURDEN

The results of the ranking of the DDG-2 Class Maintenance-Critical
Equipments are presented in Appendixes B and C. Appendix B lists the
equipments in MBF rank order; Appendix C lists the equipments in SWBS
order. Each listing includes:

* Equipment nomenclature

* SWBS number

* MBF rank, as defined in Section 2.3.2.3

* MDS Factor, as defined in Seciion 2.3.2.2

* Number of reported CASREPs against the equipment

* Frequency of overhaul, as defined in Section 2.3.2.2

The data for the last three items were computed for each Maintenance-
Critical Equipment identified, regardless of the source(s) that established
it as a Maintenance-Critical Equipment.

The number one and number two MBF-ranked equipments (Main Propulsion
Boilers and AN/SPG-51 Radar) stand out among all the others in the analysis.
Each of these equipments met all the MDS indicator thresholds and the CASREP
and ROH criteria. 1In addition, each equipment had MDS burdens nearly three
times greater than any other equipment. The Main Propulsion Boilers expe-
rienced significantly more CASREPs than any other equipment.

Appendix D lists the Maintenance-Critical Equipments in Maintenance
Data System (MDS) factor order. The listing indicates the comparative
burden of each equipment in terms of reported Forces Afloat maintenance.
The appendix also lists each equipment's CASREP and overhaul burden and
its rank within each of these categories.

.
3.3 IMPACT OF MAINTENANCE-CRITICAL EQUIPMENTS ON CLASS MAINTENANCE BURDEN

The DDG-2 Class Maintenance-Critical Equipments identified by this
analysis represent a sizable portion of the reported total maintenance bur-
den of this class. The 183 Maintenance-Critical Equipments account for 71
percent of all the CASREPs reported by the class, 79 percent of the Ship's
Force parts dollars, 72 percent of the Ship's Fcrce corrective maintenance
man-hours, 64 percent of the IMA corrective majintenance man-hours, and 62
percent of the corrective maintenance labor actions. Although depot data
were not available for determining the percentage of total overhaul man- .
hours and material costs experienced historically by the Maintenance-Critical
Equipments, it is apparent the identified equipments are collectively a con-
siderable contributor to past DDG-2 Class overhaul work packages.
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CHAPTER FOUR

CONCLUSIONS AND RECOMMENDATIONS

The analysis presented in this report resulted in the identification
of 183 equipments of the DDG-2 Class that have been significant contributors
to the maintenance burden of ships of the class. These equipments have
been the cause for the expenditure of a sizable portion of the Ship's Force
corrective maintenance resources, as reported in the MDS. The equipments
have also been the source of 71 percent of the CASREPs reported by the
class. The significant contributors, insofar as Forces Afloat maintenance
and CASREP activity are concerned, are the Main Propulsion Boilers and the
AN/SPG-51 Radar.

This study provides the initial guidance for beginning the in-depth
analysis required in the DDEOC Program. Use of the study results will
direct analytical efforts to areas where significant advances can be
realized in developing engineering maintenance strategies for equipments
that historically have been the sources of maintenance problems. However,
the impact of the DDG-2 modernization program on the future status of
these equipments should be determined prior to in-depth analyses. The
findings will affect the nature of the engineering analyses to be con-
ducted in the DDEOC Program.

Because of the high maintenance burden associated with the AN/SPG-51
Radar, it is recommended that a preliminary review and analysis should be
conducted for identifying potential problems that may require long-term
development fixes. Analysis of the 1200 PSI Propulsion Boilers should be
undertaken only after consultation with PMS-301, which has conducted
numerous studies of these equipments.
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APPENDIX A

SOURCE OF IDENTIFICATION OF DDG-2 CLASS
MAINTENANCE-CRITICAL EQUIPMENTS
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APPENDIX A

SOURCE OF IDENTIFICATION DDG-2 CLASS MAINTENANCE CRITICAL EQUIPMENT LIST

! Met or Exceeded
MDS Indicator Thresholds Pius oF
SWBS Equipment /Component Nomenclature Tndioaton More '::":Pl‘t‘.’_‘
CASREPs
i Part § | SF Mhrs | IMA Mhrs | Labor Txns
{ 221 Main Boilers x x x x x x
~ 221 Burners and Registers x X
221 Soot Blowers x
i 221 | ACC/PWC System x
. 221 | Boiler safety Valve x
231 | WP/LP Turbine X x X x
¥ 241 | Line Shaft Bearing Assy. x
l 245 Propelier Assy. x x
51 Forced Draft Blower x X X x x x
I - 251 | Boiler Main Steam Stop Valve X
: ‘ 253 Main Engine Guarding Valve X
. 25 Main Ste 5" (1200 psi) Gate Valve X x x x
i 253 | Main Steam 2.5" (1200 psi) Gate Valve X
i 254 Main Condenser X x x x
254 | Auxiliary Condenser x
254 | Propulsion Gland Exhauster x
254 | Auxiliary Gland Exhauster x x x
} 255 | Main Feed Pump x X x X x x
255 Main Condensate Pump X X x x x x
255 Main Feed Booster Pump x X x x x x
3 255 Auxiliary Condensate Pump x x
255 Deaerating Feed Tank x x x X
256 | Main Circulating Pump x X x x
256 | Auxiliary Circulating Pump x x x x
3 261 Fuel 0i] Service Pump x x x X x X
261 Fuel Oi] Duplex Strainer x X x
- %1 Port Fuel 0il Service Pump x
262 Main Lube Oil Standby Pump X x > X X
. 262 | Lube Oi] Purifier x X x X X
o 262 Lube 011 Duplex Strainer x
311 | Ship Service Turbine Generator x X X X X
N2 Emergency Diesel Generator X x x X
14 60 kW 400 Hz MG Set X x X
314 | 30 kW 400 Hz MG Set x x
324 1€ Switchboard x
324 | Ship Service Switchboard X
’ 2 Emergency Diesel SW Booster Pump x
{ a9s AN/USC-30( ) Data Comm. System x
421 | Navigation Chronometer x x
421 | Binoculars X X
.
’ i Lr3) AN/SRN-6( ) TACAN x x x x
4 423 | AN/URN-20( ) TACAN x x x
423 | AN/URD-4( ) Radio Direction Finder X x . X
424 | AN/UQN-1( ) Pathometer X x
H 426 | Mk 19 Gyro Compass x x
426 | Undervater Log x
4 U A-3
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APPENDIX A - (continued)

Met or Exceeded
MDS Indicator Thresholds
Sms Equipment/Component Nomenclature [ oo | four or o100 Mapaic
CASREPS
Part § | SF Mhrs | IMA Mhrs | Labor Txns
426 | NC-2 Plotter 3 x -
426 | pRr X
Qe DRAT x
432 | pial Telephone Switchboard X X X x x X
432 | Telephone Set (Type F) X
LRl 16 mm Sound Movie Projector x X
417 | Salinity Indicating Ckt. X x
a Wind Speed and Direction Transmitter X X
439 | AN/UNQ-7( ) Recorder Reproducer X
44 AM-3007( ) /JURT RF Amplifier x
44l AM-3924( ) JURT KF Amplifier X
4“4 AN/PRC-41( ) Transceiver x
441 | AN/SRA-17( ) Antenna Group X
441 | AN/SRA-22( ) Antenna Coupler x
|
44 ’ AN/SRA-131( ) Antenna Coupler X X
“ f‘ AN/SRC-20( ) Transceiver " o) MR X X x
441 | AN/SRC-21( ) Trans ver x X X x X
441 | AN/SRR-19( ) Radio Receiver x
“ ‘ AN/URA- 38| ) Antenna Coupler Group i X
LI ‘ AN/URC-%( ) Transceiver x I x X X x
“ | AN/URC-12( | Transceiver x x X
4l AN/URC-80 (V) Transceiver | x
41 | AN/URG-10( | Prequency Standard x
“l r AN/URR-27( ) Receiver x
441 | ANJURT-D () Tranesitter X X
4“ I AN/URT-23 (V) Transmitter x x
441 | ANMRR-)( ) ¥ oceiver X
“l AN/WRT-2( ) Transmitter x x x X x
4“4 CU-937/UR Tuner x
44 R-190( ) JURR Receiver x X X
44 R-10S1( ) /URR Recelver x x x x
4“4 AN/UGC-25( 1 TTY x x
445 | AN/URA-LT( ) Converter-Comparator x
446 | KWR-17/TSEC X
446 | TSEC/KY-8 X
450 AN/SPA-4( ) Indicator x X i x
450 | AN/SPA-25( ) Indicator Group x X X x
450 AN/SPA-11( ) Indicator x x x
450 AN/SPA-34( ) Indicator Group x x x
450 | AN/SPA-41( ) Indicator Group x x
450 AN/SPA-56( ) Radar Indicator X
450 | AN/SPA-T74( ) Indicator Group X X
451 | AN/SPS-10( ) Surface Search Radar x x X x x
451 | AS-936( )/8PS-10( ) Antenna X :
452 | AN/SPS-29( ) 20 Air Search Radar x x x x
452 | AN/SPS-17( ) 2D Mr Search Radar X x x X

A-4
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APPENDIX A - (continued)

Met or Exceeded

4 MDS Indicator Thresholds
Four or
MRS Equipment /Component Nomenclature ROH Repair
Salemiar pieiind Profile Items
CASREPs
Part § |SF Mhrs | IMA Mhrs | Labor Txns
SRS IS, S ar=tess
- - 452 AN/SPS-40( | 20 Air Search Radar x x
’ 453 AN/SPS-39( ) D Alr Search Radar x X X X x
- 453 | AN/SPA-72( ) Antenna Group x X x
455 AN/UPA-24( ) Decoder x
455 | AN/UPX-1( ) Radar Recognition Set x %
455 AN/UPX~11( ) Interrogator Set x
455 AN/UPX~23( ) Interrogator Set x
T 455 | RT-859( )/APX-72 Transceiver X
j 463 | AN/SQS~23( ) Sonar Set x X X X x
463 AN/SQQ~23( ) Sonar Set x x
463 | PU-4B5( )/SQ MG Set x
-
} 471 | AN/SLD-1( ) Direction Finder Set x
471 AN/SLA-12( ) Antenna Group x
471 { AN/ULQ-6( ) Countermeasures Set X X X x x
; 472 | AN/SLA-10( ) Video Blanker X
H 472 AN/WLA-3( ) Amplifier Group X X x
472 AN/WLR-1( } ECM Receiving Set X x X
~ 472 | AS-571( )/SLR DF Antenna X

472 | AS-616( )/SLR DF Antenna X
472 | AS-899( )/SLR DF Antenna X X
473 T-Mk 6 Fanfare Winch x

Degaussing Power Supply

Wg—— [ r
' 3
-
S
]
x

- 475 | Degaussing Coil MG Set X
475 | pegaussing Switchboar! x
> 481 | AN/SPG-53( ) Radar Set 3 x X X X
i 481 | Mk 68 Gun Director x x x X X X
n 481 Mk 75 Rangefinder X
.. 481 | Mk 16 Stable Element X X X X X
l 481 | Mk 2 Mod ) Director Drive X X X x
. 461 [ Mk 47 Computer X  { X X x
482 | AN/SPG-51( ) Radar Set X x X X X X
lT 482 | Mk 73 Tartar Missile Director x x X X X
5 | 482 [ Mk 152 Digital Computer X X x X
§ 462 | Mk 72 Signal Data Converter X X X X
U - 482 | weapons Direction Equipment X X X X X
: l 5 482 | Mk 24 Target Designation Transmitter x x x x
§ - 462 | AN/SPM-15( ) Test Set x
482 | Mk 5 Low Light Level TV x x

482 | Mk 474 Test Set X X X
483 | Mk 38 Attack Console x X x X

483 | Mk 5) Attack Console x x X X

L

‘ e e

483 | Mk 78 Positjon Indicator x
483 | Mx 43 FCS Relay Transmitter x x
489 | Mk 14 PC Switchboard x
491 | AN/PSM-4( ) Multimeter X

491 | AN/USM-115( ) Range Calibration Set x

(continued)
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FAD

]

“wi
APPENDIX A = (continued)
Met or Exceeded
MDS Indicator Threshold
s Equipment /Component Nomenclature SRR Four Of 1 kon mepair
caspERs | Profile Items
Part §( SF Mhrs | IMA Mhrs | Labor Txns |

491 AN/USM-117( ) Oscilloscope x x

491 | AN/USM-207( ) Digital Counter X

491 | AN/USM-281( | Oscilloscope X x

491 | CCUN-B03-B( ) Voltmeter X

512 | 2~Speed Ventilation Fan X X

514 | A/C Piant X X x x x

514 | A/C Chilled Water Pump X

514 | A/C SW Circ. Pump X X X

516 | Refrigeration Plant x X x x

521 | Fire Pump X X X X X X

524 | Auxiliary Machinery Cooling Pump X X X X X

529 F.O. and Bilge Stripping Pump X x x X

531 | Distilling Plant X X X X

531 | Distiller Feed Pump X X X X

531 { pistillate Pump x

s Salt Water Heater Drain Pump X

531 | Overboard Brine Pump X

533 | Fresh Water Priming Pump x

533 | Fresh Water Pump x

534 | Fresh Water Drain Pump X X 4

534 1500-600 psi Steam Reducing Valve X x X X

534 | 600-150 psi Steam Reducing Valve X X

534 1200-12 psi Augmenting Steam Valve X

534 Aux. Steam 3" (1200 psi) Gate Valve x x

534 Aux. Steam 2" (1200 psi) Gate Valve x

534 Aux. Steam 1.5" (1200 psi) Gate Valve X

536 Radar/Sonar Cooling Water Pump X

551 | HP Air Compressor X X x X X X

551 HP Alr Flasks X

$51 LF Alr Compressor X X x X X

551 LF Air Dehydrator X

561 Steering Gear X X X X

81 Anchor Windlass X

83 Boat Davit x

583 Personnel Boat x x X X

81 | motor Whaleboat X

655 Laundry Dryer X

i Mk 42 57/54 Cal Gun Mount x x X x X

2 Mk 11 GM Launcher x x x x x

71 Mk 1) GM Launcher x x x X X

" Mk ) Signal Comparator x x x

721 | Mk 7 Carciage (ASKOC) X x x x

m W 7 Guide (ASROC) x X x X x x

122 ASROC Losder Crane X x
1 751 | M 12 Torpedo Tube x x x x X x
|
r A-6
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APPENDIX B

DDG-2 CLASS MAINTENANCE-CRITICAL EQUIPMENT LIST
MAINTENANCE BURDEN FACTOR (MBF) ORDER
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APPENDIX D

DDG-2 CLASS MAINTENANCE-CRITICAL EQUIPMENT LIST
MAINTENANCE BURDEN SOURCE RANKING
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