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I

FOREWORD[

C This report, the review of experience, documents the historical main-
tenance experience for both CG-16 and CG-26 Class surveillance systems/sonar
systems, SWAB groups 450 and 460. It presents an analysis of the existing
maintenance policy and recommends specific maintenance actions and mainte-
nance policy modifications to improve system material condition. It has
been developed for NAVSEA 931X, the ranager of the Destroyer Engineered Oper-..
sting Cycle (DD&OC) Program, under Navy Contract N00024-80-C-4026.
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I
SUZMARY

4

£ The goal of the Destroyer Engineered Operating Cycle (DDEOC) Program
is to effect an early improvement in the material condition of ships at
an acceptable cost, while maintaining or increasing their operational avail-
ability during an extended operating cycle. In support of this goal, system
maintenance analyses (SMAs) are being conducted for selected systems and
subsystems of designated surface combatants. The principal element of an
SMA is the review of experience (ROE). This report documents the ROE for
the CG-16 and CG-26 Class surveillance systems and sonar systems, SWAB groups• 450 and 460.
4 The a OE is an analysis of the impact of the historical maintenance

reuirements on the operational performance and maintenance program of aship system and the significance of thest requirements to the DDEOC Program.

sThe report documents a ecommended system maintenance policy and specific

maintenance actions beat suited to meeting DVEOC goals.

.The IRE for the surveillance systems/sonar systems included an analysis
of all available vaintenance data sources. The documented maintenance expe-
rience of the system was reviewed through analysis of data from the mainte-
nance data system (KM), casualty repoits (CASREPs), and system overhaul
records. Initial findings from these sources were correlated with planned
maintenance system (PKM) requirements, the alterations program, and system
technical manuals. Selected ships were surveyed and discussions were held
with appropriate technical groups to validate identified maintenance re-
quirements to identify undocumented maintenance requirements, and to deter-
mine the status of current and planned actions affecting the surveillance
systemS/sonar systems. All findings were evaluated and appropriate con-
clusions were developed.

A recommended system maintenance policy was defined on the basis of
these conclusions; recommendations were then made to implement the policy
by periodically accomplishing specific types of corrective maintenance
actions. These actions were documented for inclusion , n, the G-16
and CG-26 Class maintenance plans. Also included, as appropriate, were
recommendations for improving system preventive maintenance; integrated
logistics support, reliability, maintainability, and avai)ability; and
depot- and IMA-level capabilities. Implementing these combined recommenda-
tions will minimize the adverse impact of corrective maintenance require-
ments on the extended operating cycle.

..V



The major findings and conclusions of this ROE for the CG-16 and CG-
26 Class surveillance systems/sonar systems are sumnarized as follows:

SWith the exception of the AN/SPA-25( ), major repairs to the
surveillance systems/sonar systems will be required during base-
line overhaul.
With the exception of the LAPS and the sonar cooling system pumps,
major repairs to the sonar system will be required during baseline
overhaul.

Although some parts were identified as high-usage items, supply
support is adequate and no specific changes are required.
Selected equipment for the CG-16 and CG-26 Class surveillance
system/sonar systems exhibited similar maintenance histories for
identical or functionally similar equipment installed on the DDG-
37 and FF-1052 Class ships.

Ship's force has demonstrated adequate repair capability with
only limited IIA assistance.

The search radar restoration program should continue to refurbish
AN/SPS-40, -43, and -49 antennas at 36-month intervals.
No specific electronic component maintenance problems were found

that would preclude reliable operation of the surveillance systems/
sonar systems during an extended operating cycle for CG-16 and
CG-26 Class ships.

A follow-on ROE for the AN/SPS-49 should be conducted during FT
1982 or vhen sufficient operating experience data are available.

Accomplishment of several field changes and shipalts should signi-
ficantly reduce the ship's force and INA corrective maintenance
burden.

Reliable operation of the surveillance systems/sonar system can be
eipected throughout an extended operating cycle if the recomssndations con-
"taiend in this study are implemented and if existing PHS maintenance require-
mats are adhered to.
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I ~CHAPTER ONE

INTRODUCTION

1.1 BACKGVOUA
i[System maintenance analyses (SMAs) are being conducted as patof the

Destroyer Engineered Operating Cycle (MDEOC) Program, managed by NAVSF•4
S931X. The principal element of an SNA is the review of experience (ROE)
of selected systems and subsystems of program-designated surface combatants.
This report documents the ROD for the CG-16 and CG-26 Class surveillance
systems/sonar systems, SWAB groups 450 and 460, which were selected for
analysis because equipments of these systems have been major contributors

Sto the CG-16 and CG-26 C,4ss maintenance burden.

Sr1.2 PURPOSE AND SLPE

•.The W% is an analysis of the impact of the historical maintenance
:-: requirements on a ship system's op~erational performnce and maintenance pro-

•E ~gram. It serves as a vehicle for documenting the significance of historical

maintenance requirevaits to the DDEOC Program.

The objective of the ROE is to define and document a maintenance pro-
gram for CC*-16 and '0,-26 Class ships that will prevent or reduce the need
for unscheduled maintenance while improving material condition and maintain-
ing or increasing ship availability throughout an extended ship operating
cycle, The maintenance program defioed and documented in an RE for a
selected equipment will be the basis for maintenance tasks to be developed
for inclusion in the class maintenance plan ((K0).

£ The analysis dootuented in this report is specifically applicable to
the surveillance systems/sonar systems. SWAB groups 450 and 460, of the
O0>-16 and CG-26 Class ships. This analysis utilized all available documented
data sources from which system maintenance experience could be identified
and -studied. These sources included maintenance data system (10S) data,
tcauvalt),t repcrtis (CASRSPO), Board of Inspection and Survey (fl4$URV) repolts,
daparture reports, shipfs alteration and repair packages (SARPs), planned
maintenance system (PMS) requirements data, system alteration documentation,
and system technical manuals. Sources of undociw&nted data used in this
analysis included discussions.with ship's force dnd cognizant Navy technical
Personnel.

1



1.3 M RO FORNRT

The remaining chapters of this report describe the analysis approach
(Chapter Two), briefly present the significant system maintenance experience
and diqmcss essential maintenance requirements (Chapter Three), and sumarize
the conclusions and recomendations derived from the analysis (Chapter Four).

L
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I'
CHAPTER TWO

APP JOACH

2.1 OVERVIW

This chapter describes the approach followed in performing the ROE
for equipments and subsystems in the surveillance systems/sonar systems,
SWAB groups 450 and 460. These systems were identified for analysis in
the DMW Selected Items for Analysis List, CG-16 and CC-26 Classes, ARINC
Research Publication 1653-06-TR-1875. Primary data sources were identified
in Suction 1.2. The data were used to identify, define, and anaiyze main-
tenance requirements that have significantly affected the system~s opera-IC tional availability and material condition. A recomzended maintenance
strategy and implementatioi procedures ware formulated on the basis ofanalysis results. The major steps of the analysis were as folluwst

L "levant documetted and widocumented hiatorical maintenance data
wore compiled for the selected euqitmaents or subsystems.

SThem, data were analyzed to identify and define recurrivq main-
tenance requirements that have a significant i",at on the oper-
ational availability and material condition of those equipmenats
or subsystemss
The results of WE analyses were compared withi results -sf pre-
viously completed analyse; of identical or functionally ,imilar

1 r equipment or subsystems (on other clastes of ships) to de;,oruine
if previously identified maintenance strategies and implesentation
: coammdations apply to CC-16 and CG-26 Class ships.

*if previously developed saintenance strategies and recowendations
voe determined to be applicable to similar equipoent or subsystems
Of the CG-16 and CG-26 Class ships, they were identified and
documented in this report. ChP tasks previously developed were
adified to reflect their applicability to these two ship classes.

4 Where previously developed maintenance strategies and implementa-
tion recomendations vore not applicable to CG-IG and CG-26 Class
s hipa, a detailed maintenance analysis was conducted to develop
the maintenance strategy to be recomended and the ste to be
emp•eoyed in ippleaeting that strategy.

3



2.2 DATA COMPILATION

The analysis began with the compilation of comprehensive data on the
maintenance history of the system. The data file assembled consisted of
four kqy elements: an MDS data bank, a CASREP narrative summary, a system
overhaul experience summary, and a system shipalt summary. A library of
appropriate technical manuals, bulletins, and related documents was also
assembled. The MDS data bank was compiled by examining all MDS data re-
"ported for the CG-16 and CG-26 Classes from 1 January 1970 through 31
December 1977. Xn the case of the CG-16 Class, MDS data reported between
1 January 1970 and completion of modernization were not considered. Thus
the data bank for ships of this class includes only the MDS reported main-
tenance actions occurring between the end of modernization and 31 December
1977. CASREP information was obtained by reviewing CASREPs against the
various surveillance systems/sonar systems' equipments during the data
period 1 January 1972 through 31 August 1978. Overhaul information was
obtained from authorized SARPs and departure reports for ships of both
classes.

2.3 MAINTENANCE DATA ANALYSIS

Recurring maintenance requirements affecting the availability and
material condition of subsystems or equipments were identified by screening
data obtained from the above-described sources, as well as from ship sur-
veys, discussions with Navy technical personnel, and NAVSEA special-interest
programs.

14DS data provided the initial and primary source of information
screened. The resulting data base includes all part and labor records, as
well as narrative material, describing maintenance actions reported against
system components. The purpose of the screening process was to identify
the maintenance actions that had been reported against the surveillance
systems/sonar systems' equipments.

Preliminary analysis of each of the equipments was directed toward
* determining the historical maintenance profile in terms of reported man-hours

per equipment operating year, types of maintenance actions commonly recurring,
type and number of repair parts used, CASPUP frequency, and past ROH experi-
ence. The historical maintenance profile was then compared with similar 1*
information developed for identical or functionally similar subsystems or
equipments previously subjected to detailed analysis during the performance
of ROEs for PF-1052 and DDG-37 Class ships. Further analysis was not con-
ducted where the results of this comparison showed that the maintenance pro- L
file for the CG-16 or CG-26 Cla~s equipment was essentially the same as that

° of an-identical or functionally similar subsystem or equipment previously
•analyzed on inother ship class. Instead, the maintenance strategy and imple-
mentotion recommendations developed for the same or similar equipment on a
-.r.eviously tuialyzed ship class were identifieu as being applicable to the
C3-l6. or CG-26 Class ships, as documented in this report.

4



Where the results of the historical maintenance profili comparison
did not reveal a marked similarity, a detailed maintenance vequiresr.nts
engineering analysis was conducted. Initially, man-Y.r a--id 1-arts-usage
trends were examined to determine if either parameter stnreased! as a Pitc-
tion of time after overhaul, indicating wear-out or deterioration. If no
inoreaning trend was evident, it was assumed that the eqdipmont or aubsystem
could be expected to continue to operate satisfactorily, exhibiting its
current maintenance characteristics throughout an extended iperatian cycle.
If an increasing trend was evident, additional analysis was conductad to
identify apparent problems and establish the tim at which plannod restora-
tive maintenance would be required to prevont an unaccoptablo increase in
maintenance burden and downtime.

Detailed analysis was directed toward defining each recurring signi-
ficant maintenance requirement in terms of several specific factorst the

r effect of the maintenance action on the subsystem or equipment, the interval
between occurrences of the action, the redundancy of the affected subsystem
or equipment, the criticality to mi.'sion accooplishment, the resources re-

Uquired to perform the necessary corrective maintenance, and the expected

subsystem or equipment downtime,

Once the factors associated with thO hiatorically required maintonance
actions were identified, the individual types of hi'3torical maintenance
actions were analysed to identify any dtkign ow r int~anee-rlated problems
that would have an impact on the oleootion of a mairtenance strategy. Solu-
tions were then sought by examining each problom iv relation to the extent
to which it warn recognized and its oammibility to established typos of
corrective action, These analysis vriteria are oxpressed in the following
questions a

Ir the problem known to the Navy technical comunity, amd has a

solution been prosod or established?

. Will a design change reduce or eliminate the problemb

0' Is the problem PHS-related? Can it be roduced or Pliminated by
changes to PNS? (Theste chanq•e might inc1tde adding or deleting
requirements. changing periodilcity, or develop)ing material ILndi-
tion assessument tests and proceduram.)

Can the problem be reduced or oalaitiated by imparoving the system's
integrated logistic support (L/.s) at the ship's force level?

'-Can the problem be reducod or eliminated by improving Inte*mediate
maintenance activity (IKA) or depot level vapa)3ilitiec?
Can this proklom be reduced or eliminated by revising the existing
maintenance strategy?

An affirmAtive answer to any question resultod in analysis of the effects
of the solution and in an estimate, when possible, of the cost to imsplont
the solution. A negative answer pmoitcd the engineer to go to the next
question, After all the questions concerning an individual problm woert

S_ __



asked, the alternative nolution_ wero *valuated and the mont aceptabla
&ltom.atives defined and doumented as reetwmdationn. The*@ rvuoomndod
solutions to identified deniyn or maintenance-relatod ptnobloms wear than
considered during the definAtion of the maintenance strategy. A furtherr
*eries of iwplementationt rocowv ndations wfer then formulated to iewivilish

the objectiv~it off the miintenancze stategy slected for the engineered
• ~operuatng cycle (HOC).)

M.4 MKINTEhANCIS PROGRAM URVINITWON.

The recomandod maintonance p oqrtx otems directly from thei ubsynttm
and equipmnt maintenatice otratoqie4 idontifted by tho analy.uiLA Tiho total
Painteniance program includeg 11 th the •it( dulod and unachodulad preventivV
maintenance and "engineerad" mid "qualified" corcttvy mtintottanco requitrd
to msintain the seuystems and equipments at okeptablo lev•ls of mattrial LI
condition and availability over mi oxtendod oporating vyelo. Enginoer•d L
uortective maintonanco cotriao thoso tAmki that are woll da[f•nud a21d must
be accomplished poriodlially. Quali[ied tagk a rv thono ttopoolfiv lairep s
that aro likely to be roquiaed but cAnnot be eharactoritod provisely as to
nature and frequeyo ,u

t Ie develop)mentofteipeoiat11h rul f
the analysis ware used to identify apuctfiv vorroivo matttot% taik-
that would be requirod poriodioally. Otivo thoes taoks wot" identifited
the frequency of occoqo:Iiuhmont, the mattpow•r rocources required for ac•tom-
plivhient. and the maintonance lovwl roquired to perform the uotk w•rt)
determined for gilgne•ted tavku, QualiCio mantoeanv'e tatkm Wor" also
identified, on thr basis of historical data, to rgorvo bloo-kw of Man-hours
at spacified intervals to exmpoto roqulrtnd but notnapcifiv class C repairs
on the subsystems or cqui tWta ust detr Wnalyuiu.

Whore app topriato, additiomt o rioidat Ions wore dawloped for im-
provilq subsystem or tw uipvit rolixability, wAvilability, atid maintanbi llityl
system preventive maiktoenane: loqisti.s supi.irt and IMk- or depot-level
capabilities.

The stepu doscribed iW thii setion offoctivoly doftin the maintanoilkn
program rocommomded for the submystOma atd Cklipmoltlm tdWtttfied for t ie-
tailed analysis tit thin tWV . twtn.tmttt rovulUtinq from thtio analvyss
will be used to davelop the class m eitmmaic p la (004).



CHAPTER THREE

ANALYSIS RESULTS

S3.91 OVERVIEW

This chartew presents the resaIts of an Analysis of the corrective
and preventive maintenance experiences of selected equipments of the
Rurvel-llai,,ce systemns/sonar systems, SWAB groupls 450 and 460, installed

ark on CG-16 and CG-26 Class ships. The surveillance systems/sonar systems
include the AN/SPA-25( ) and AN/SPA-74 repeaterst AN/SPS-10 surface search
radari AN/SPS-40t ), -43, and -49 air search radars; AN/SPS-48( ) height-
finding radar; AN/SQS-26( ) sonar set, iouis Allis power supply, and cooling
system puzpss and the AN/SQS-23( ) transducer assembly.L

These equipments were selected from the Selected Items for Analysis
SLists, CG-16 and CG-26 Classes (ARINC Research Publication 1653-06-TR-1875,

February 1979) on the bAsis of their respective contributions to tho total
rclas. mai.nterance burd&- as determined by their individual maintenance
burden factor (HBF) xankings. The resulting maintenance burden factors
reflect '.he total annual man-hour* devoted to corrective or preventive
maintenance of equipments included in a specific SWAB cotegory by the com-
bined shipo of the rlasQ. A total of '`73 and 136 eqlipments were ranked

Sfor the CG-IC amid CG-26 Classes, respectively. The ranking of the SWAB
categories represents the ?reventive and corrective maintenenca burden
contribution of each SWAB category in relation to the total class burden.
Three categories of infornation were usid to tetermine thi.s rankingi (1)
the ship's force and istoemediato maintenance activity (IMA) corrective

E- maintenance man-hour burden (M•rCc) reported i. the maintenance data system
(MDS), (2) the annual planned maintenanc-. system (PHS) man-hour burden
(MB0pj) as determined from equipment maintenance requirement cards (MRCs),
and (3) the average number of mun-days required ror .quipment repair during
regular overhaul (RMI) as reported in Pless repair profiles. A summary of
these data for the selected aurveiilance systems/sonar systems equipments
io presentod I'n talble 3-1, toqether ".ith their relative corrective ana
preventive mwioterAnce burden rankings.

Sections 3.1 through 3.6 document the resultF -%f the mainterance
analyses performai for the selected equipments of the CG-16 and CG-26 Class
suiveillaunce systems/sonar syste=.

U
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3.2 RADAR DISTRIBUTION SYSTEMS (SWAB 450-i)

The radar distribution system provides distribution of air searchl
surface search; and identificationfriend-or-foe (IFF) signals to plan
positiona indicators (PPIs). The system consists of the AN/SPA-25( ),
AN/SPA-74, and AN/SPA-66( ) indicator group:,-and distribution switchboardsEl and associated equipment. Of the equipments within the radar distribution

systems boundary, the AN/SPA-25( ) and AN/SPA-74 were selected for analysis.

L 3.2.1 AN/SPA-25( ) (APLs 56982410, 56982411, 56982418, 56982420)

3.2. 1. 1 Background

The AN/SPA-25( ) indicator groups are the same equipments for both
the CG-16 and CG-26 Classes. There are four modifications, each identified
with a separate APL as follows:

Designation APL Manufacturer Applicable Hulls, CG-XX

L AN/SPA-25 56982410 Motorola, Inc. 17,18,19,20,23,24,28,29,30,31,
32,33,34

AN/SPA-25A 56982411 Motorola, Inc. 16,22,29,30,31,33,34
AN/SPA-25B 56982418 Litton, Inc. 18,21,27
AN/SPA-25C 56982420 Weston Instruments, 16,22,27,28,30

Inc.

These equipments are similar with respect to their function, circuitry,
repair parts, and preventive maintenance requirements; therefore, the equip-
ments are discussed together as one, regardless of APL or manufacturer, andare identified by the designation AN/SPA-25( ). The total number of units
per ship and the number of each specific APL for each ship varyl the CG-16

and CG-26 Class NDS data indicated equipment populations of 33 and 40 units,S~respectively.

The NDS data analyzed reflected a total maintenance experience of 52.4
ship operating years (SOYs) for the CG-16 Class and 60.4 SOY for the CG-26
Class.

3.2.1,2 Discussion

The maintenance profile of the AN/SPA-25( ) for the CG-16 and CG-26
Classes was established by reviewing MDS burden data such as narratives,
CiJgREPs, PMS requirements, SARPs, departure reports, and repair profiles.

0SwSurary

E Table 3-2 liste the reported AN/SPA-25( ) ship's force and 1RA correc-
tive maintenance man-hours for the CG-16 and CG-26 classes and compares
them with the corrective mainteuance man-hours reported by the previously

9
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I
accomplished analyses* for the FF-1052 and DDG-37 Classes. Differences
among the burden rate (man-hours per EOY) data for the four classes couldI not be attributed to any one particular source. Errors in reporting and
determining man-hours and differences in skill levels or experience are
typical, of the contributors to these various burden rates. This burden
data rate is relatively low for electronic equipments, and smMll reporting
errors can have a significant effect on the computation of burden rates.
A review of the CG-16 and CG-26 Class MDW narratives in conjunction with
the 14DS man-hours burden summaries indicated that the reported tasks,
which were incurred as a result of failed components, were similar to those
identified in the previously completed AN/SPA-25( ) analyses for the FF-1052
and DDG-37 Classes. These tasks included the replacement of various tran-
sistors and the parts listed in table 3-3. The majority (78 percent) of
maintenance actions involved routine replacements of parts and minor adjust-
ments, which are within the capability of ship's force. A total of 738
maintenance actions were performed on the AN/SPA-25( ) for both classes:
of that total, 70.3 percent (519) wore involved with replacement of parts.
The results of the FF-1052 and DDG-37 Class analyses also indicated that
69 and 68 percent, respectively, of the maintenance actions involved parts
replacements and that remaining actions wore only minor adjustments. It
was concluded, therefore, that the range of burden rates was not excessive

and that the experienced burden rates were equivalent among the four classes.

'A total of eight c&SUPs for both the CG-16 and CG-26 Classes were

1] submitted during I January 1976 through 31 August 1978. This relatively.
small number of CASREPs was indicated also by the results of the anlaysis

of the PF-1052 (20 CA.SREPs) and DDG-37 (nine CAMRIPs) Classes. CASREPs
were submitted primarily for part nonavailability during the repair of
randomly failing components. On the basis of the relatively few CASREPs
reported and the random nature of the causes of the reports, it was con-
eluded that random failures within the AN/SPA-25( ) were not mission
degrAding, since there are multiple installations of these units on board

• each class.

Parts-Usage Summary

Table 3-3 lists selected parts-usage data for the AN/SPA-25( ) and
oqaares them with the significant-usage parts identified for the FF-1502

and OOG-37 Classes. Neither part listed for the AN/SPA-25( ) was a supply
support problemi both parts are authorized spares with an allowance of one.
No CAMPs were incurred as a result of these parts' failuret COSAL support
was determined to be satisfactory. On the basis of a paxts-usage analysis,
it was determined that the AN/SPA-25( ) has had no major problems with
repair parts supply.

*ARINC: ie-earch Publication 1646-03-11-1614, System. Mhntenatv An.aly•is,
# Fl-052 ClaSS Data Display System, May 1977 and ARINC Research Publication

1652-03-5-1684, Syste Naaintenantv AnaJspis, W•-37 Class Radar Dta Display
Swesten. ecoesor 1977.

II, 11
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I

Depot-Level Maintenance Summary

On the basis of a review of seven SARPs, the depot-level maintenance
history for the h/SPA-25( ) includes six class B overhauls, (with an
average burden of 71 man-days), and one class C repair, (with a burden of
39 man-days). This analysis indicated a relatively low ship's force burden
and few significant failures of parts; therefore, class C repair, as deter-
mined by POT&I (rather than by class B overhaul), should provide a satisfac-
tory level of repair for the ,•/SPA-25( ) during BOH and follow-on ROH.
Class C repair., as indicated by POT&I and CSMP results, were recommended
by the two previously accomlished AN/SPA-25( ) analyses for the FF-1052
and 'DG-37 Classes.

The requirement for class B overhaul of the AN/SPA-25( ), specified by
the CG-16 and CG-26 Class DDEOC repair requirements for BOH, should be
deleted from those documents; a qualified task should be included in the
CG-16 and CG-26 CHP for depot-level accomplishment of class C repairs to

the A/SPA-25( ) during follow-on ll, as indicated to be necessary by POT&I[I and CSMP results.

PHS Sunmary

[1 PS HIP R-176/1-19 was reviewed for adequacy, and no changes are

recommended.

S3.2.1.3 Recommendations

Substantial evidence, such as siilar maintenance burden rates# CRSM.P
rates, and repair-parts-usage rates, supports implementing a maintenance
policy for the M/SPh-25( ) on board the CG-16 and CG-26 Class ships that
is equivalent to the policy previously recommnded by the AN/SPA-25( )

~i analyses for the FF-1052 and D00G-37 Classes,

On the basis of this analysis, the following recomenda'ioAs should
be adopted for the CG-16 and CG-26 Class sh pst

* For the BOUt

Perform class C repairs to the AN/SPA-25( ) as indicated to be
necessary by POW•1 and CSNP results.

Delete requirement for class B overhaul of MN/SPA-25( ) in
CG-16 and CG-26 Class OUOC repair requirements for BOi.L for the follow-on RON.- include a qualified task in the OW for

d~pot-level accoWleihmont of class C repairs to the AN/SPA-25( )
as &ndicated to be necessary by POW'I and CSMP mults.

13



3.2.2 AN/SPA-74 (APL 56985001)

3.2.2.1 Background

Each CG-16 and CG-26 Class ship has one AN/SPA-74 indicator group or
AN/SPA-50( ) indicator group installed. Since the AN/SPA-74 is essentially
the same as the AN/SPA-50( ) in design and operation [the AN/SPA-74 was
converted from an A/SPA-50( ) by the installation of field change four],
the data base used for this analysis contains data for both the AN/SPA-74
and AN/SPA-50( ). The analysis, therefore, was conducted by using the
co*w1nd data, which reflected 52.4 SOY of operating experience for the
CG-16 Class ships and 60.4 SOY of operating experience for the CG-26 Class
ships. Recent configuration data indicated that all ships of both classes
have the AN/SPA-74 installed, with the exception of the CG-17, -22, and -31
(which have the AN/SPA-50A installed).

3.2.2.2 Discussion

The maintenance profile of the AN/SPA-74 for the CG-16 and CG-26 Classes
was established in the same way as the profile for the AN/SPA-25( ).

"MD sup" ry

Table 3-2 summarizes the AN/SPA-74 ship's force and IMA corrective
maintenance man-hours for the CG-16 and CG-26 Classes and compares those
man-hour figures with the corrective maintenance man-hours reported by the
previously accomplished AN/SPk-74 analyses for the FF-1052 and DOG-37 Classes.
The AN/SPA-50 and AN/SPA-74 units on board the IFP-1052 and DDG-37 Class ships
are slmilar equipments therefore, maintenance burden data reported for each
unit can be sumed to obtain a total burden for the newer AN/SPA-74. The
CG-16 and CG-26 Class AN/SPA-50 and AN/SPA-74 burden data were combined in
this manner and then used with the previously docuonnted FF-1053 and ODC-37
Class data to coopare the historical maintenance burden experience among
all four classes. A comparison of the burden rate (Oan-hours per MOY) data

waong the classes reveals a fairly close similarity of AN/SPA-74 maintenance
burden experience. A review of the CG-16 and CG-26 Class MS narratives in
conjunction with the NDS man-hour burden summaries indicated that the reported
tkes, which were incurred an a result of failed components, were similar
to those identified in the PF-1052 and IXD-37 Class analyses. Of the 422
maintenance actions required for the AN/SPA-74 aboard both CG-16 and CG-26
Classes,, 75 percent (335 actions) involved parts replacementl the results
of the analyses for the rF-10S2 and DbG-37 Classes indicated that 74 and 89
percent (respectively) of the total maintenance actions for the AN/SIPA-4
iavolved parts replacement.

Most of the xepair actions completed •n the AN/SPA-74 involved replace-
;mant of vacuua tubes and numerous transistors in the followzng units :

o Sweep generator subassembly (unit 700)

0 Deflection output subassembly (unit 2100)

H ,igh voltage power supply (unit 2500)

14



The 7P-1052 and DOG-37 Class analyses each listed the following com-
porents as the major burden producer for the indicator groupi

Unit Descrietion

600 Sweep control subassembly

700 'Sweep control subassembly

2100 Deflection output subassembly

2500 High voltage power supply

It was concluded that the experienced burden rates were similar, and
that the reported maintenance histories of the indicator groups were similar
for all four classeA analyzed.

CASREP Su~mai!y

The deflection output subassembly, unit 2100, and sweep generator

subassembly unit 700, were identified in five out of a total of nine CASREPs
reported during the data period investigated. The results of the CASREP
analyses for the F-1I052 Class and DDG-37 Class indicated that uaits 2100,
2500, and 700 were the no'st often reported causes of CASJ•EPS, Seventeen
out of 18 and 56 out of 91 CASREPs wore attributed to failures within these
units for the fM-1052 and DDG-37 Class, respectively. Units 700, 2100, and
2500 wre the cause of the majority of CASREPs reported for all four classes
investigated.

Parts-Usaie sumar,

Table 3-2 lists selected parts-usage data for the AN/SPA-74 and Cam-
pares the data with the significant usage parts identified for the FF-1052
4ad ODG-37 Classes. The table lists the usage data of those parts which
exhibited high usage rates for all four ship classes, Usage rates, (as
indicated by the ratio of parts replaced to total popuiztion) differed,
but no cause could be determined for different rates amng the ship -lasses.
All of thece high-usage-rate parts are allowable spares auid, with the
exoeption of the cathode ray tube, are located within units 2100 and 2500.

Discussions with NAVSECNOIRDIV technical personnel revealed that the
replacement of units 600, 100, 2100, and 2500 with more reliable circuitry
is included in a majot field change designed to ipprove ANfSPA-74 (AN/SPA-
C50) rteiability. Field changes 3 and 8, for the AN/SPk-74 and AN/SPA-

SOA, respectively, have been conditionally accepted for installation and
are currently planned for installation in several trial equipments by the
end of 1979. Installation of these field changes, which essentially replace
apptoximataly 80 percent of existing circuitry, shoulJ reduce uignificantly
the burden associated with these equipments. Therefore, it is recomended
that field changes 3 and 9 be accohilished (after these tield changes have
been acceptAnce tested) for the AN/SPA-74 and AN/SPA-5OA, respectively.

!•, 15



iDe~2t-Levol Maintenance Summzary

The depot-level maintenance history, which is based on MDS narratives
and deprture report data, includes class 8 overhauls of the AN/SPA-74.
These overhauls took an average of 69 man-days to be accomplished. A
review of SARP9 revealed that class B overhaul was recommended in five out
of seven SARPs. This maintenance history is similar to the historical
depot-level burden data for the FF-l052 and DDG-37 Classes.

Until field changes 3 and 8 are available for fleet-wide installations,
class Ds overhaul should be accomplished at 9011 and follow-on W)OI on the
basis of the depot-level maintenance history and the relatively high burden
caused by the failure of parts within units 600, 700, 2100, and 2500.
Substantial evidence exists, as a result of these historical maintenance
burden analyses, to support the implementation of a maintenancs policy
for the AN/SPA-74 (AN/SPA-50A) on board the CG-16 and CG-26 Class ships
that is equivalent to the policy previously recommnded for the FF-1052
&And DDG-37 Classes.

3M.2. 3 Recommendations

On the basis of this analysis, the following recommendations should
be adopted-for the CG'.16 and CG-26 Class chips.

r or the 80*1, perform class 8 overhaul of the AN/SPA-74 (AN/SPA-50A).
(This task ise currently included in the CG;-16 and CG-26 ClassI 0~D0C repair req uirement~s for DOHl.)
r or the follow-on iRM, include an engineered tauk in the ClIP for
depot-level accomplishment of elass B overhaul to the AN/SPA-74
(AN/SPA- SOA)v

*ftr reliability and maintainability, accomplish field changen 3
w4~ 8, w.hen available,* to the AN/SPA-74 and AN/SPA- 50A, respectively.

3o3 SUMPACE SLWI H RAV%)A SYST"MK{SW 451-1) AN/SPS-10( I AMA1 (APZts
57036615, 57036620, 57036630)

The surfae~ search radar system oonsiats of the AN/SPS-10( )anid
LI*-6 radar "eto, associated waveguides, and antenna assemblies. ?'he

* PmbArY function of the ayotoa is surface target detection and trackingi
howv~rt the radar sets at* also used for short-range naviqgatioin and have
the capability to detect low-flying aircraft. The Ltl-66 io a commercially
:V.,xuc~d radar that provides a relative plot prosentation on its own
cathode ray tube (CRT) indicator. The AtW/SPS-10 ( ) is the primar surftace
#*arch radar for many N~avy ships. It displays a true bearing plot of
retuxuasd video on a separate CRT radar repeater and is the only surface
search equipment that exhibited a maintenance burden significant woough
to be selected tor detailed analysis.

16
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3.3.1 background

Three versions of the AN/SPS-lO are installed on the CG-16 and CG-26
Class ships: CG-16 is equipped with the AN/SPS-lO(C) (APL 57036615),
while the remaining eight ships of the class have an AN/SPS-l0(D) (APL
57036610) installed; an AN/SPS-10(F) (APL 53036630) is installed on each
of the CG-26 Class ships. The three configurations of the radar are
similar in teram of design, function, repair parts, and preventive mainte-
nance requirementsi therefore, their historical maintenance burden data
were sumod to obtain an overall data base that reflected 52.4 and 60.4
ship operating years (SOY) of experience for the CG-16 and CG-26 Class

ships, respectively. Since the AN/SPS-lO was also installed on the FE-l052
and rNX-37 classes and was previously analyzed, the documented results of
their analysis will be coqpared with CG-16 and CG-26 Class analysis results
to determine if equivalent maintenance histories were experienced.

3.3.2 Discussion

3.3.2.1 D

Table 3-4 compares the NDS historical maintenance burden data for the
CG-16 and CG-26 Class ships with the results of the two previously accom-
pliehed AN/S*S40 analyses for t1he FF-1052 and WG-37 Class ships. An
examination of the data reveals that the burdens are similart MS narrative
data indicatad that the AN/SPS-10 historical MIS maintenance burden, inr term of type and level of ropair and equipment failuree, is equivalent to
that Widen previously detegdne~d for the two other classes. The receiver/
trtanitte•r (Rt272M) contributed 45 percent of the reported ship's force
corrective Paintenance burdens for the CG-16 ond CG-26 Class ships. Althouqh
exAct perc•etages were not available, the P•-1052 and DI-1-37 Class analyses
also indicated that the receiver/tranmitter was responsible for a major
portion of their burdens. Maintenance actions reported against the
Lveaiver/tranwitter unit were prkMwarily for pFrt replacement. Antetna/.

Spedestal a"sebly AS-936/SPS-10 accounted for 30 percent of the remaining
maintenance burden. while miscellaneous repairs performed on the remaining

T units cOnstituted the other 25 percent.

3.3.2.2 CAeMP SUsNME

CASMIP data indicated 0.9 and 1.0 CASIEPs per SOY for the CG-16 and
Cl-26 Class sips, respectively, which comptos closely vith the 0.8
CASUMP per year for the bwG-37 Class ships. Th- F -1052 Class exhibited
a CAS-P rate of 0.4 per SOY: causes for this difference could not be
ideati•tied bcause of the random failures observed in the data. The types
of failurves reioxted ftr the FF-105; Class were fimilar to those for the
other three clas"Ot there appears to be no appreciable difference in the
historical maintenanuce burden for the four classes (as reported by CASR-PS).
The entenne/pedetal asseubly was found to be a major source of CASPEPs
for the CG-16 and Cy-26 Class ships, with 17 out of 38 (or 45 percent) of
the totoW CASRtPS for both classes. The resaing CASAEPs were attributed

17



Table 3-4. COMPARISON OF AN/SPS-lO CORERCTIVE MAINTENANCE BURDEN
AMONG FF-1052, DDG-37, CG-16, AND CG-26 CLASS SHIPS

CORRECTIVE rAINTENANCE MAN-HOURS EXPENDED
Total ship •.... .L
Otal g Ship's Force 1AShip's Force

*class Operating I I ALI
+ IMA 4. Toa IM

Years (SOY) +M "i ÷M

Total Per SOY 'total Per SOY Total Per SOY
i Li

FF-1052 151.4 7,573 50.0 479 3.2 8,052 53.2

DDG-37 43.9 2,894 66.0 29 0.7 2,923 66.6

CG-16 52.4 2,783 53.1 38 0.7 2,821 53.8

CG-26 60.,4 3,911 64.8 157 2.5 4,068 67.4

to randomly occurring parts failures. It was concluded that the mainte-
nance history reported by CASREPs for the CG-16 and CG-26 Classes is
similar to the history that was identified for thp FF-1052 and DDG-37L
Classes, and that the antenna/pedestal as:•embly was the major contributor
to system downtime.

3.3.2.3 Parts-Usage Summary

The high-usage-rate parts identified for the CG-16 and CG-26 Class
and FF-1052 Class ships are pres. ted in table 3-5. DDG-37 Class parts-
usage data were not available for comparison. Because of their usage rate,
the following parts were seX .cted for detailed analysis in tW- FF-1052
Class analysis:

Part Circuit Symbol NSN

Receiver crystal CR-3002 through CR-3004 9N 5961-615-4309 Li
Transmit/raneeive tube V3002 9N 5960-262-0174

Magnetron V3001 lN 5960-968-3852

Motor/clutch B3002 9G 6105-308-5315

Similar findings for the CG-16 and CG-26 Class analysi~s indicated that L
the maintenance exp."rier.ve with these parts is equivalent to the FF-1052
Class experience. The results of the DDG-37 Class analysis were derived
from a comparison of DD0.-37 Class burden data with FF-1052 Class burden H
data. Corrective measures have been undertaken to reduce the impact of LJ
these part failuros on the AN/SPS-10 maintenance burden2 field ohanges
13 and 21 improve receiver crystal reliabilityl better quality control of
7ulse transformers should reduce the replacement rate of T/R tubes and
magnet•rons. Shipalt douumentation indicated iaat shipalts CG-16-1320 and
CG-26-4ý4, Install AN/SPS-lO Solid-State, will accomplish the complete
repla.oemer of the present tube-type AN/SPS-10 with an all-solid-state
equipment, designated AN/SPS-67. The AN/SPS-67 is currently undergoing

Li
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technical evaluation and is programmed for installation aboard the CO-16
Class in 1982 or 1983, depending on funding requirements. The 0G-26 Class
will receive the new equipment later, probably in 1984 or 1983. Table U
3-3 also shows that electron tubes reflect the major portion of the
identified high-replacement-rate parts. Historically, tube replacement
has been considered a routine corrective action rather than a major main-
tenance procedure. Until the AN/SPS-10 is replaced with the A?/SPS-67,
replacement of electron tubes is expected to have little impact on main-
tenance burden: therefore, no changes are recommended. Xt was concluded

Sthat corrective measures have been identified and iqplemented to alleviate LI
the maintenance burden attributed to the identified high-replacement-rate
parts, and that the installation of the new solid-state AN/SPS-67 will
eliminate electron tube problems. It is recommended, therefore, that U
field changes 13 and 21 be installed where applicable in all AN/SPS-10(
radar sets.

3.3.2.4 Depot-Level Maintenance Swýan L
SARP data and current CG-16 and CG-26 repair profiles indicate that

class B overhaul of the AN/SPS-10( ) is a routine overhaul requirement.
For the CG-16 Class, 10 out of 11 ShAPs Indicated cla.s 8 overhaul, while
for the CG-26 Class, class B ovec-hauls were recomended in three out of
five SARPs. On the basis of the number of possible failures of repair
parts (particularly electron tubes), the historical depot-level burden

data, and the results of the earlier analyses of the PF-102 and DDG-37
Classes, it is recommended that a class B overhaul be atcomlished duringSOH and, if necessary, during follow-on ROl if the .AN/SPS-67 Is not in-
stalled as a replacement system.

3.3.2.5 Antenna/Pedestal AsseM UlyJ

As stated previouftly, a review of CASPSP and M3S data indicated that
tn* antenna/pedestal mssembly AS-936/SPS-IO has also been a major con-
tributor to CO-16 and CG-26 Class burden#, A total of 17 C&9PXPe (45
percent of the system total) were submitted for an-temna/pedestal. failures,
and nearly 30 percent of the maintonance mAn-hours reported can be attributed
"to this equipment. Ship overhaul documontation indicates that class 8 i..
overhaul of the antenna/pedestal assembly is a routine repair item re-
quiring an average of 28 man-days. The PF-1052 analysis noted that corkosion-
related failures in the antenna/pedestal assembly were responsible for a
larne mian-hour burden. Tho analysis recommended the establishment of an
antenna turnaround program to provide for uniform overhaul and consistent
perforfanee. The DDC-37 claos analysis stated that faintenanco burdens
were similar to those of the FF-1052 Clams and concurred with the antenna .s
recomendations. Discussions with NAVSiA technical personnel (SMA 652)
indicated that the AN4/SS-10( ) antenna io included in an overhaul prograo,
with overhaul or replacemnt at RM0 intervals in amcordance with the Search I
"Radar Restoration Ps•ro: m Plan, published by NAVSEA (SMA 6522) s therefore,
the current maintenance strategy of run-to-failure with routine PHS aecoo-
plishsint should remain unchanged. It is remboendod that the AS-936/SPS-10
antannaVedestal aliealy be class 0 overhauled or exchanged with a re-
furbished unlt durLng SBO and follow-on KM.

20



3t3.2,6 Maintenance te

SIt was concluded from this cowparatnve analysis that the maintenance
experience for the mn/SPS-tO( ) aboard the CG-1 6 and CG-26 Clas sheSis equivalent to that experience previously analyzed for the PF-1052 and

ODG-36 Class ships, and that the eF-1052 and fG-37 Class rommndationa
are applicable to the AN/SPS-el( ) aboard the CG-16 and CC-26 Class ships.
Therefore, the following PF-1052 and MDG-37 Class recomm~endations are

L• appropriate for implementation in the CG-16 and CG-26 Classes t

* Perform class B overhaul or exchange of AS-936/SPS-10 antenna/
pedestal assembly during BOHl

•Perform class 8 overhaul of AN•/SPS-10( ) radar.

Perform class 8 overhaul or exc:hange of AS-936/$PS-10 antenna/
"-•.•|•pedestal assembly during follow-on ROH,

' Perform class B overhaul of AN/SPS-10( ) radar during ROH.

1.• 3.3.3 Recommendations

On the basis of this analysis, the following recommendationa ahould'[1 |•be adopted for the CG-16 and CG-26 Class shipst

_ Maintain the present run-to-failure maintenance strategy with

current PH$ tasks.

SFor the BOUt

Perform class B overhaul or exchange of the AS-936/SPS-lO
antenna/pedestal assembly.

*' Perform class B overhaul of the "/SPS-10( ) radar.

(These tasks are currently tnoluded in the CG-16 and CG-26 Class D=•OC
.i repair requirements for BOH.)

F lor the follow- n RU0

SInclude an engineered task in the CKP for depot-level accom-
plishment of class B overhaul of the AN/SPS-1O( ) radar.

*" In-luda an engineered task in the CMP for depot-level accom-

i pliahment of class B overhaul or exchange of the AS-936/
SPS-lO antenna/pedestal assembly.

F or reliability and maintainability, ensure that field changes 13
and 21 are installed.

L.4 AIR SEA1CH PADARS (SWAB 452-1)

The primary purpose of the air search radars is to detect remote air
targets and provide target range and bearing infonsation to the shipboard
radar data distribution system., These tracking data then may be displayed
and processed rot use by various shipboard fire control system.,

21.
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VL
Thts air search function is currently provided by three different

two-dimensional (range and bearing) radar sets for the CG-16 and CG-26
Class shipst AN/SPS-40( ), AN/SPS-43, and AN/SPS-49 radar sets. Table L
3-6 sumarizes the air search radar set distribution for the CG-16 and
CG-26 glass ships. Each ship is equipped with one air search radar set. L

Table 3-6. AIR SEARCH RADAR DISTRIBUTION FOR CG-16 AND
CG-26 CLASS SHIPS

CG-16 Class CG-26 ClassNomenclature APL
Applicable Hulls Applicable Hulls

AN/SPS-40C Radar 57039660 31, 32, 33, and
34

AN/SPS-40D Radar 57039665 29 [
AN/SPS-43 Radar 57039900 16, 17, 18, 20 27, 28, and 30

21, 22, 23,
and 24 L

AN/SPS-49 Radar 57040400CL 19 26

Baseline overhaul (Boll) will modify the present air search radar cothi-
guration by replacing most of the existing tube-type AN/SPS-40( ) and
AN/SPS-43 radar sets with the newer solid-state AN/SPS-49 radar set. CG- [1
28, -31, and -34 are currently scheduled to retain their present air search
radar sets (see table 3-6) after BOH and receive the AN/SPS-49 radar set
during the first Rm subsequent to Bol. Accomplishment of shipalts CG-16-1151 and CG-26-0331 will provide these air search radar alterations to the Li
CG-16 and CG-26 Class ships, respectively.

Each air search radar set requires several additional government- Ll

furnished equipr nts to function as a comlete air search system, including
radar repeaters, a synchro amplifier, and an IFF subsystem. For this
"analysis, these govement-furished equipnts are addressed and discussed
a part of the AN/SPS-40/43/49 radar set.

The different air search radar sets wore each examined, the results
of these examinations are presented in the following subsections.

3.4.1 MZSPS-40 _) Air Searých Radar (CG-26 Class Only)

3.4.1.1 Beckgroun 
Ld

The accumulation of historical maintenance data for the CG-26 Class
AN/SPS-40( ) radar sets comprises data reflecting three different radar u
set configurations$ A14/SPS-40O, AN/SPS-40C, and AN/SPS-40D.
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I
A comparison of the average reported corrective maintenance burdenw and the APLs for each radar set indicated that the AN/SPS-40B, -40C, and

-40D radar sets are very similar, with only minor component differences.

All AN/SPS-40B radar sets previously on board the CG-26 Class ships
have been modified to the C or D configurations. However, since the
AN/SPS-40B maintenance data are similar to those of the AN/SPS-40C and
-40D radar sets, these data were included in the AN/SPS-40( ) radar set
data analysis.

Shipalt CG-26-331, ASND Plan, Replace AN/SPS-43 with AN/SPS-49, is
currently programmed for accomplishment during BOH of three of the five
ships on which AN/SPS-40 ( ) radars are being installed. The two remaining
ships will retain the AN/SPS-40( ) radar sets until follow-on ROH. There-
fore, the recommendations made in this subsection apply only to those ships
that will not receive the new AN/SPS-49 radar set during BOH (CG-31 and
CG-34).

C 3.4.1.2 Discussion

rT Table 3-7 summarizes the reported ship's force and IMA corrective
L maintenance man-hours for the AN/SPS-40B, -40C, and -40D radar sets.

Table 3-7. CORRECTIVE MAINTENANCE BURDEN SUMMARY FOR

CG-26 CLASS AN/SPS-40( ) RADAR SETS

Corrective Maintenance Man-Hours Expended
Total Ship Ship's ForceEquipmn~t Oeaig Ship' s Force IMA
Operating + IMAPopulation "ef SYPrPr +lAe

Equipent Years (SOY)

Total Total TotalSOY SOY SOY

5 14.5 1,410 94.6 63 4. 1,473 98.9

A review of the MDS narratives indicated that the majority of the
maintenance tasks completed by ship's force were for the replacement of
failed parts and compnents. No regular patterns appeared for any partic-
ular type of repair action.

The reported IMA man-hours were expended for troubleshooting assistance
(44 man-hours), anteuna repair (10 man-hours) and miscellaneous repairs
(nine man-hours). No repetitive IMA corrective maintenance actions wereobserved.

The results of the analysis of the FF-1052 Class AN/SPS-40C( ) radar
set raview of experience were similar to these findings.
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Rarts -Toa Su~mmary

Tabe' -8 ist ANSPS4 ) significant prsusage. The data
revale tht eecton ube hve he ighst eplcemntrate. Spares

are ca~ried on board and thesta tubes are readily replaced by ship's force.
Historically, electron tube replacement has been considered a routine
corrective action rather than a major maintenance procedure.

None of the parts listed in table 3-8 exceeded the expected usage
rates determined by the Ship Parts Control Center (SPCC) master bes4.
replacement factor list.

The COSAL part support is considered to be adequate. Therefore,
parts failure or replacement is not expected to present a problem during
an extended operating cycle, and no part-related changes are recommended.

CASREP Summary

The available CA.SREP data for the AN/SPS-40( ) radar set were examinedi
the results indicated that 27 CASiREPs were reported, at an average rate of
1.6 per ship operating year. The r-eported casualties were random# and no
recurring maintenance problems wiere identified.

Depotelntracycle Maintenance Suirataa

The app;.rit SARPs and departuiv reports were not available for
review. However, conversations with NAVS"EMtORDIV technical personnel ikkdi-
cated that the AN/SPS-40( ) radar sets historically have required a class
a overhaul during miI.

pKsS SUMIar

PhtS HIP R-13/4-78 was reviawed to identify any scheduled tasks re-
quiring outside -assistance, NRC C-1 of MIP R-13/4-78 indicated that theL
following Ak4/SPS-40( ) radar set units were to be overhauled during each
shipyard availability:

Unit 10 -Compressor

Unit 12 AnterAna

Unit 11 -DistilIled-to- fresh -water heat ou&changer

Unit 18 Distilled water pum~p[

The available corrective m~aintenance data (M()S and CASPXPs) for Units
10, 17, and 18 were exagninedi it was found that the maintenance burden
contributed by these units was viinimal. There -were no repetitive maintenan~ce
actions or failures identified that would prevent reliable operation of
these units during an extended operating cycle. Therefore, for these radar

set units# extension of the cyclic requirements listed in NRC C-1 from
36 months to 60 wonths is feaoiible. The reults of the analysis of the C
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FF-1052 Class surveillance radar system are in agreement with this finding.
The overhaul of these units should be included as part of an AN/SPS-40(
radar set class B overhaul to be accomplished during BOH. It is recommended
that a note be added to the CG-26 Class repair requirements for BOH (class
B overhaul - AN/SPS-40( ) radar set) to overhaul units 10, 17, and 18 of
the AN/SPS-40( ) radar set during BOH in accordance with i4W C-1 of NIP
R-13/4-78.

Because of the anticipated SON replacement of three of five of the
AN/SPS-40( ) radar sets with the new AN/SPS-49 radar sets, and because of
the lack of repetitive or substantial corrective maintenance problems
observed in the data, major changes to the present maintenance strategy of
"run to failure" and performing the preventive maintenance prescribed by
PMS are considered inappropriate.

Results of this analysis indicate that class 8 overhaul does adequately
prepare the AN/SPS-40( ) radar set for the intracycle. Therefore, it is
recommended that a class B overhaul of the AN/SPS-40( ) radar set be
accovplished at BOH, provided that the AN/SPS-40( ) radar set is not re-
placed by the AN/SPS-49 radar set.

As part of the search radar restoration program, the AS-2782A antenna
(unit 12) is scheduled for replacement during each 90H and SRA-l, thereby
retaining a maximum overhaul or replacement interval of 36 months. This
requirement was developed on the basis of the restoration program experience
with this antenna and has been specified by NAVSEA memo 934X/WIP Ser 8255
of October 17, 1978, from NAVSEA 934X (931X) to NAVSEA 652. On the basis S
of this MAVSEA requirement, it is recommended that the AS-2782A antenna be
replaced at BOH with a refurbished antenna. It is also recommended that
an engineered task be included in the CG-26 Class CHP for depot-level
replacement of the AS-2782A antenna durin; the SRA-1 subsequent to SOH.

This requirement is not currently included in the CG-26 Class DbOCW
repair requirevents for 80H. On the basis of the findings of this analysis, L
it is recommended that the CO-26 Class DEOC repair requirements for BON
be changed to include a requirement to accorplish class B overhaul of
those AN/SPS-40( ) radar sets which are not replaced by the newer AN/SPS-49
radar sets.

3.4.1.3 Recomndations

The following recowendations should be adopted for all CG-26 Class
AN/SPS-40( ) radar sets that are not being replaced during SON with the
AN/SPS-49 radar sets:

BO requirements

• Perform class S overhaul of the AN/SPS-40( ) radar set (to
include units 10@ 17, and 18) in accordance with NRC C-i of
NIP R-13/4-786

26



3 **Replace the AS-2792 antenna with a refurbished unit in
-~~ accordance with 14&SIA mm~ 914X/WZP Set 825S of 17 October

1970.
Notes V he CG-26 Class DDWC r~epair requiremient to class D

overhaul the AN/SPSw40 C ) tadar set should be, changed
to incluft ovierhauling units 10# 17# and 10 irk accozA.

I ntracycle requirements -Include an engineered task in the CG-*26
Class CW for depot-level replacement of the AS-270A antenna

3 A.2 SPSrn43 Air Search Radar

The~ ~ ~ ~ ~~~o theP-4 air serhrdriacrnl ntallerid.aor ih

CO-e ClasPs- shias ses(salle exep the 19)1 and th(34C-6 Class ships C-7
-21 an -3) #anshon i tale3-6.Cas A N/SPS-43 sa radar.*t o ntle

odntic-1, and eG-xaduina otions of the N4)S data inricaod. thatfr the an-
mntherefore both shipore bythes ae twoushis an together nterv

ofemeiplts for he C-16S ond CG-26-31 CSDlasANP-4 Rpair sarchP~4 vadex

bT oeo h 1siso hc he AN/SPS-43 radar setis installed a h G1 n G2 ls hp

nnthe032 *x~isn for ceue orti the ANA/SPS43 radar sets ofechaast"iilath

h ~section will. aply onl~y to ships that will retain the AN/SPS-43 radar set
until follow.-on Ml.

C 3.4.22 Discussion

C fble. 3-9 sumarizsas the ship's forc~e and INN corrective imaintenance
ama-hourescpfa fo te 3G46 avid 0(3-26 Class AR/SPS'43 radar ##to.I ~ "i toble shows that the ship' s farce maintenance burden eagaerteaced

$wthe: C0-16 and CC-26 Classes were nearly -the %ame.

A review of ýthe IM norratives indicated that the visjoritV of the
shUp,* force corrective wainatenance time repotted was einmdad teplacing
failed parts And coNPANeAtsi, pertotmiA2 minor edutenst the e0u10PNInts



Table 3-9. CORMCTIV9 t4A!NTENANCE SURCBN SWIMKRY FOR CGI-16 AND
CG-26 CWAS Ak4/SPS-43 RADAR St¶' [

Correct ive Maintenance Man-Hours S~pnded

I ~~~Total Ship Si' ocShp EupetShip's Forc INAi'sFoc
clshi Pp ulaio Op~erating + 1M1%L

Class tion Year* (SOY)

PrTotal Total tl

CG-16 9 50.4 13.195. 262 501 11.1 13,756 273

CG-26 4 26.4 7,158 2~71 134 5.1 7,292 276.2

The relatively small I cortiemaintenance budnwsprimarily '
attributable to norcrigequipment failures and service requirements
that w.ere ntwtishpsfrecapabilities. Fedcag ntl&
tions, teteupetcalibration, and the overhaul of several coolant

pums ad a anenn roorwere the major IK% burden-producing tasks. The
few rwaaINtakweefor minor technical assistance to ship's
force.

Parts-Umage Sumauv[

The parts-usage data were screened to identify any partis that exhibiteld
usag* rates higher than expected, as determined from the parts-usage source
data from SCc. Three parts were identifiedi they are shown in table 3-10.

Irable, 3-10. AH/SPS-43 RADAR SET1 SIGNIFICAN~T PAMT-WSAGE SUNMRY

Toa Cas Numagir of Parts Used Ships "hat

N"M Nosme"':tur'e Part p~pkacownts to Mc'al mapoited

LI
lit$bO-S3-05 £ectmo Tukb, ? 349 4.

These thuse part. were examinod further toevaluate their individual U
impact oan the ship's force traintenance burden. A, reviewv of the KDS farra-
tiVes and the AW/SPS-43 radar' set APL indicated that these parts are
readily replaced by ship's force personnel# and are all stocked an on~
board repair parts. in addition, there have been multiple orderinigs of
these parts an each 3CH, indicating exciessive orderings for "insurance'
reasons. The replacement. of any of those parts is not considered a major i
rAitenance action# but rather a.routine corrective action. Supply suporto
tIhentore v wasonidered to be adequati, and no changes ax-aeo~d4
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CASEEP Summary

Review of the AN/SPS-43 radar set CASREPs indicated that 57 CASREPs
were reported during the 35.3 ship-operating-year CASREP data period (1.6
CASREPs per SOY). Further examination of the reported CASREPs did not
identify any recurring failure modes or any increase in the CASREP rate
as time out of overhaul increased. The reported failures appeared to be

' 'random in nature and largely attributable to part or component failure.
No significant stock problems were identified.

PHS Sugsary

A review of NIP R-95/1-A8 (AN/SPS-43 radar set) did not identify any
requirements for which outside assistance would be necessary. The present
required PXS for the AN/SPS-43 radar set was judged to be adequate.

Depot-Level Maintenance Summary

L A review of the available SARPs indicated that the AN/SPS-43 radar
set (including the synchro amplifier and cooling system) had received
class B overhauls during eight of the 11 shipyard overhauls examined; each
class B overhaul took an average of 360 shipyard man-days to complete.

The limited utilization of the AN/SPS-43 radar sets aboard CG-16 and
CG-26 Class ships after BOR and the fact that no indication of significant
maintenance actions were found in the historical maintenance review suggest
implementing a maintenance policy that is the same as the present one. It
is recosemnded that those AN/SPS-43 radar sets which will remain on board

EN the CG-26 Class ships after BON receive a class B overhaul during BOH.

A review of the available SAPs also indicated that the AS-1091 antenna
* •ad the AB-564 antenna pedestal were either cl 8 B overhauled (with an

E'. arge burden of 64 man-days) ox replaced wi• :h refurbished units during
regular availabilities.

The search radar restoration program, initiated by CO•AVSEASYSCON
(SEA652L), provides a totally coordinated management effort designed to
furnish adequate material, funding, and logistic support to meet existing
and planned fleet requirements for search radar antenna and pedestal
restoration. Under this plan, the AN/SPS-43 radar antenna (AS-1091) and
pedestal (AB-564) have a planned restoration cycle of three to four years;
those CG-26 Class ships which will retain the AN/SPS-43 radar set after

.0 SONl should be scheduled for AN/SPS-43 antenna and pedestal restoration
(class B overhaul or exchange with refurbished units) during BON on the
basis of the search radar restoration program plan. It is alSO reco•mended
that an engineered task be included in the CG-26 Class CNP to replace the
M/SPS-43 antenna, and pedestal every 40 months on the basis of the searh
radar restor'ation program plan.
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3.4.2. 3 Recommendations

On the basis of the results of the AN/SPS-43 radar set analysis, the
following recommendations should be adopted for those CG-26 Class ships
which will retain the AN/SPS-43 radar set after BOH9

* SOM. requirements

Perform class B overhaul of the AN/SFS-43 radar set (including .l
the cooling syatem comonents and the synchro amplifier).

Perform class B overhaul or replacement of the AS-1091 antenna
and AB-564 antenna pedestal in accordance with the search radar
restoration program plan. ]

(These tasks are currently included in the CG-16 and CG-26 Class DDEOC
repair requirements for B08 and should be deleted from the CG-16 Class ,l

*Intracycle requirements - Include an engineered task in the ClP
for depot-level accowliahment of class B overhaul or replacement
of the AS-1091 antenna and AB-564 antenna pedestal every 40 months [
in accordance with the search radar restoration program plan

3.4.3 .JSPS-49 Air Search Radar

3.4.3.1 Background

Shipalts 0G-16-1151 and CQ-26-331,ASn Plan, Replace AN/SPS-43 with
AM/SPS-49#provide for a new solid-state air search radar, designated
WH/SPS-49, for CG-16 and CO-26 Class ships. Currently, one ship (CG-19)
has aui-A/SPS-49 radar installedi however, the available maintenance data L.
were not sufficient to permit establishing a useful historical maintenance
profile for the AN/SPS-49 radar set.

3... Discussion

AnalysisLcOi~

This analysis was limited by the lack of substantial historical mainte-
nancs data. Date availability for the AN/SPS-49, which wan calculated ona
the basis o: currently known BMo schedules, is as followS:

SFY ShipP.. rating Years of Data

V 1979 2.9 L
1980 5.3

1981 10.5
1982 16.7 L
1983 27.4
1984 40.0

A review of the mAiftenance data at a later date would be desirable,
Om si•dering the i*•raing availszi,.ity of operating s4"rience *Ad saints-
tnano data for tho AM/,S-49. It it recommended thAt a review -of the L
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maintenance experience with the AN/SPS-49 be conducted at a later date;
the earliest recomennded review date would be at the end of FY 1982.

Search Radar Restoration Program Plan

An AN/SPS-49 antenna, AS-3263, is included in the NAVSEA (SEA 652)
search radar restoration program plan. Discussions with NAVSEA technical
personnel revealed that a combination restorative program for the AS-3263
antenna and pedestal ussembly is included in current restoration cycle
plapning. The planned replacement schedule provides fort (1) replacement
of the antenna reflector during SRA-I and RON, thus retaining a 36-month
cycle similar to that for the AN/SPS-40C, and -40D radar antenna, and (2)
replacement of the pedestal assembly at each ROH. This replacement schedule
should be included in the ClP for CG-16 and CG-26 Class ships. It is rec-L oeanded, therefore, that engineered tasks be included in the CG-16 and CG-26
Class CMPs for depot-level replacement of the antenna reflector every 40
mor~thst and for replacement of the pedestal assembly each ROH.

C

The current HIP for the AN/SPS-49 radar set (HIP R-703/1-A8) was
reviewed, and no requirements were identified that would normally requireLoutside assistance. The existing PW requirements are adequate, and no
changes are recommended.

3.40 .3 Recemrndat ions

On the basis of this analysis, the following recommndations should
be adopted for the CG-16/26 Class shipst

* For the intracycle - include in engineered task in the CG-16 and
CG-26 Class dIPs for depot-level replacement of the M/MPS-49
antenna reflector evtry 40 months.

F For the follw-on R0H - include an engineered tas'k in the CG-16
and CG-26 Class CNP* for depot-level replacezent of the MV/SPS-49C antenna and pedestal assembly.

.COduct a follow-on revie. of Maintenance burden experience at A
future date, On the basis of known WoN schedules, the earliest
recommended rewiev date would be at the end of ri 1982.

S3.S IH•-W•lOIG RAMAR (SUAB 453-1) AM/SPS-4(V) ND AM/SPS-48C(V)C (APL 57040405)

SP TMha 3-D air search sUtveillance syatew for the C;-16/26 Clatses is
the AW/SPS48(V) series zadar. The AN/SPS-48(V) is a three-dimensional
(rant, astmuth, and height-finding) air search, cotuuter-controlled,
frequency-scanning, multiple-beam pulsed radar. This sysiems used to
detect, identify, a#M compute the height of an aircraft and is the prisary
soxce of target designation data for the surface missile System. Shipalts
CG-16-1034 Fav I and CG-26-0179 Rev 1 modify the basic radar stt to form



Li

the AN/SPS-48A(V) for the CG-16 and CG-26 Classes, respectively. This.
modification adds moving t&rget i.ndicator (MTI) capability and 'improves
radar detection porformanco in clutter. Shipalts CG-16-l035 and CG-26- U
0180 modify the AN/SPS-48A(V) radar to form the AN/SPS-48C(V) for the
CG-16 and CG-26 Classes, respectively, and incorporate automatic detection
and tracking (ADT) capabilities, which improve clutter rejection, target I
detection speed and reliability, and overall performance of the radar
system with the naval tactical data system (NTDS). The programmed., post-
SON configuration for the CG-16/26 Classes includes the AN/SPS-48C(V)
modification !or all ships within the classes. 'The AN/SPS-48C(V) contains
the following functional systems:

P-Mtenna system, jj
STraismitter system

SReceiver system .1
0 Frequency synthe~sizer system -

* Computez system
* Power supply system [
0 Display system

# Moving-target indication (kT.:) system

• 'Automatic detection and tracking (ADT) Ryotem

The major support sys.te.m, for the AN/SPS-48(V) series radars are the de- [j.
miner.lized water coolant system (DWCS), the air-pressurization system,
and the .ship's ac power system.

3.5.1 Background

Although the AN/SPS-48C(V) modification is currently instaldled or is
being installed on six ships of the two classes, little. historical mainte-
nance information on the AN/SPS-48C(V) was available within the data base
uaed for this analysis. However, because thý A,/SPS-48C(V) is essentially r
an AN/SPS-48A(V) with the ADT capability added, the analysis was based on[.
'h6 AN/SPS-48A ,V) maintenanco actions and documentation. A total of 15
ships from both classes reported data on the AN/SPS-48A. Of the total of
36.1 ship operatiihg years (SOY) for the AN/SPS-48A(V), 0.75 SOY was attrib- ,
uted to the AN/SPS-48C(V). Corrective and preventive maintenance data I
for the ADT system were incorporated as appropriate to the analysis. The
data reflectinq maintenar.nce on the original configuration are not included I

in the analysis becausa of major changes incorporated in the modifications. L

These equipments are identical for both the CG-16 and CG-26 Classes -

and will be discussed together. Significant differences in the data
between the classes are presenced when those differences are useful for..
analysis purposes.

[ij
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The present configuration for the AN/SPS-48(V) series radars on the

CG.16/26 Class is as follows:

Modification. Hull No. (CG-XX)

AN/SPS-48A(V) 18, 2 1, 22 , 24 ,27,29,31,32,33,and 34

AN/SPS-48C(V) - completed 16,19,20,23,28, and 30

AN/SPS-48C(V) -in progress (BOH) 17

3.5.2 Discussion

3.5.2.1 MDS Summary

Table 3-11 is a summary of AN/SPS-48(V) radar set maintenance burden
. figures obtained from NDS data files for the CG-16 and CG-26 Classen, AlsoLb shown in the table are the maintenance burden data for the DDG-37 Class.

A coqparison of the datat reveals similar maintenance burdens among the
three classes. Differences in the rate date could not be attributed to
any single sourcei errors in reporting and determining man-hours, 'diffaronces
in skill levels or e"perience, and variations in configuration are typical
of the contributors to the variances in eWarienced maintan.e.burden da t :
found ir the analysis.

Table 3-12. COMPARISON OF AN/SPS-48h(V) COAIRECTTVE NAbnTM'EACR .

il 'Total Shop--e
-lass operating 81hip's ftroe .- I

Years

LTotal SOY' Tot~al S ")Y Total SOY

16 1444,130 29% ý 3 X8 4,233- 300
(7 shipA)

26 22.0 8#2'67. 375 72:. 3.3 8,339 379

.(6 ships)j

Furthex investigation of the -M~S nfitrative, data o~i an. -jndiv.114al ship
basisi for the CG-16*and CG-26 Classes retvealod no.. appreciable, dSi ramoeu
in- -~: akootP~geted, -he eqtzipmant or coamonentm, Ofatetedf and
the Aw-houir burden4 ns i-e by the&4 two' cl*oses of shipw, whan'tn. 'dat
wee o. timlar data .or the _..-37 Clas... v.ri.nc..

O P : . s h i ts ) ' - " .f

.i. the buxin. figurea presented. herein do not suggest .aikepan-ce strategiesL diff e• e t f mm the. atrategies foundin the-results of th*e GQ37 Clas
M_] ' • . 33
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3.5.2.2 CASREP Summary

CASREP data were reviewed to the extent necessary to establish simi-
larity between the results of the DDG-37 Class analysis and those of the
CG-16 and CG-26 Class analyses. The comparison revealed little difference
among the three classes with respect to the cause of the CASREP. High-
voltage-component failures within the transmitter section were the dominant
cause of CASREP reporting. The transmitter and waveguide systems accounted
for 68 percent of the total downtime on the CG-16 Class and 51 percent of
the total down-time on the CG-26 Class. These results are consistent with
the DDG-37 Class analysis results (which attributed 70 percent of total
downtime to transmitter or waveguide failures). The number of CASREPs per
ship operating year were compared. the results showed that the CG-16 and
CG-26 Classes, which experienced 3.8 and 3.3 CASREPs per year, respectively,
compared closely with the DDG-37 Class, which experienced 4.0 CASREPs per
SOY. It is concluded, therefore, that the maitenance burden reported by
_ASRSP for the CG-16 and CG-26 Classes is similar to that for the DDG-37
Class.

3S..2.3 Part-g-Usaqe.,Summary

Parts-usage data were screened to identify recurring failures. The
results show that the high-usage parts identified were those same parts that
had been identified previously -for the DDG-57 Class. Of the 14 significant-
usage' parts found by the DDG-37 Class analysis, 13 were found in the screen-
ing for the CG-16 and CG-26 Classes. Table .3-12 provides a cvmparison of
parts-usage data for the three classes, Of those significant-usage parts,
corawon to all three classes, none experienced usage rates higher thaa those
.rates predicted by using Navy supply system source data.

3.5.2.4 Depot-tevei M~aintenance swuwmar

DeparVte reports aid.SARs were also reviewed to establish the depot-
"level historical rAintanance profile. The results of the review indicate
that the task, cm•.leted during an overhaul period for the AN/SPs-48A(V)
S ar*consiatont in. terms of classes of repair with the reoomiended tasks
listed iA the DDG-ý37 Class analysis and 0OW-37 Class repair p-rofile.

It is concluded that substantial evidence exists (as a result of
"these historioal maint6nance data analyses) to support implementing a
oainttoince policy for tJhe AN/SPS-48C(V) on board the CG-16 and CG-26

Claepe4 that. it equivalent to the policy previously racommended for the'
DOG-V Class. The &lliwing DDG-37 Class maintenance actions are appo-
prilae for.* ileqAutatio)n ýi. the CG-16 and CG-26 Classest

* Perforn class B ovorhaul ofAN/$PS-48(4 components not affected
b-4 shipalts at. acm.

• enrform class 6 overhaul oef antenna or replace antenna with
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* Psform class B overhaul of radar cooling system at BOH.

* At each SRA, perform class C repairs to AN/SPS-48( ) as required
by CSMP. Include as a qualified task in CG-16 and CG-26 Class
re .intenance plan (CKP).

P.:.form class C repairs to AN/SPS-48( ) at each ROH as required
b' POT&I and CSMP results. Include this action as a qualified
tcik in CG-16 and CG-26 CMP.

*• P*=form class B overhaul of antenna or replace antenna with
rt~tored antenna, if available, at ROH. Include this action as

Sengineered task in CG-16 and CG-26 CMP.

P, rform class B overhaul of radar cooling system at ROH. Include
this action as an engineered task in CG-16 and CG-26 CMP.

The 'nstallation of the elliptical waveguide system, recommended in
the DDG-3. Class analysis, also applies to the CG-16 and CG-26 Classest
these installations have been completed on approximately 50 percent of the
CG-16 and CG-26 Class ships, with the remaining ships progranvea for future
accomplishrent of the modification. Shipalts CG-16-1176 and CG-26-0344,
Install Elliptical Waveguide, provide for a waveguide system that, because
of its e'ihctromagnetic characteristics, has a higher power-handling
capability and is less susceptible to arcing than the original rectangular
waveguide configuration. These shipalts also specify that installation
of the new waveguide system should be accomplished when the rectangular
system's condition deteriorates to the point where the system is uneconom-
ical to repair. It was concluded that such an alteration would reduce
waveguide arcing problems that are being experienced currently and would
also provide an improved material condition of the waveguide system upon
departure from BOH.

3.5.2.5 Integrated Logistics Support Summary

The results of the DDG-37 Class analysis indicated that any lessening
of the diagnostic skills of technicians graduating from the AN/SPS-48
Navy training course would be detrimental to the availability of the AN/SPS-
48C(V) during an extended operating cycle. The addition of the APT modifi-
cation requires additional training with respect to computer diagnostics,
maintenan•:e, and operation. A ship survey conducted as part of this
analysis revealed that ship's force desires more practical experience in
the formal school environment with the AN/SPS-48(V) system. The results
of this enalysis agree with the DDG-37 Class analysis; it is concluded
that the Naval Sea Systems Command should review the routine evaluations
of the cv'rriculum and of the graduates of the AN/SPS-48C(V) Navy training
course to continually assure the adequacy of the training program.
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3.5.3 Recommendations

On the basis of this analysis, the following recommendations should
be adopted for the CG-16 and CG-26 Class ships:

' For the BOH

o" Perform class B overhaul of those AN/SPS-48( ) components
which are not affected by shipalts.

" Perform class B overhaul of antenna or replace antenna with
restored antenna, if available.

• Perform class B overhaul of the radar coolinrg system.

(These tasks are currently included in the CG-16 and CG-26 Class DDEOC
repair requirements for BOH.

Accomplish shipalts CC-16-1176 and CG-26-0344, Install Ship-
ticalWaveguide, as applicable.

For the follow-on ROH

* Include a qualified CMP task to perform class C repairs as
required by POTI and CSMP results.

Include an engineered CMP task to perform class B overhaul
of antenna or replace antenna with restored antenna, if
available.

• Include an engineered CHP task to perform class B overhaul
of the radar cooling system.

L * For integrated logistics support, NAVSEA technical personnel should
review routine evaluations of the curriculum and of the graduates
of the A•/SPS-48C(V) Navy training course to continually assure
-the course's adequacy.

V 3.6 S0IK'AR SYSTEMS SURFACE SHIPS ISWAB 460-1

SThs underwater surveillance system provides an anti-submarine warfare
(AN) capability to identify and track submarines, and to provide ship-
board fire control systems with target bearing and range data, The AN/SQS-
23 seriUs sonar set on board the CG-16 Class and the AN/SQS-26 series sonar
set on board the CC-26 Class constitute the systems in SWAB 460-1. The
AN/SQS-23 series is currently programed for replacement by an all-solid-

-H. state electronic system (designated AN/SQQ-238) and was not analysed for
-this roportl however, the transducer group for the AN/SQS-23 (TR-208A),
"which is to be retained for use with the replacement AN/SQQ-23B system*
Was analysed. The equipment. in SWAB 460-1 for the CG-26 Class that were
**leoted for analysis include (1) sonar set AN/SQS-26, (2) Louis Allis
power .Vply (LAPS) , and (3) sonar/radar cooling system puMs. The results3 .f the analysts of these groups of. equipments are presented in the following
subsectios.
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ý3.6.1 Sonar Set AN/_SQS-26 (seri.es) (APLS 57091608g 57091609, 57091110L
-(CG-26 Class Only) [

3.6.1..1 8Background

TWO modifications of the AN/SQS-26 series are found currently in the C
CG-26 Class; major equipment differences and configuration variances
between the two modifications make each modification substantially differ-.
ant from the other. The CG-27 has the AN/SPS-26 AXR (APL' 57091608),* while
the CG-26 through 02-34 have the AtN/SQS-26BX modifications (APL. S7091610.1.L
Por the purposes of thsanalysis, all equipments ane discussed together.
as one functional system, designated AN/SQS-26 ( ,regardless of APIA.l
Nowevers mainteance, practices that are not comon because of confiqiar& ion L
differences are discussed separately. The class lead ship, CG-26# is under-`
'going modernization and will receive the AN/SQS-53A sonar set as th,, replace,-
Ment system for the Ak4/SQS-26 series on this ship. It is expected that the
AN/SQS-53& sonar set will be the configuration for the follow-ships w...thin-
the clases however, this configuration change is not empected to 6cc".Lt
until the mid-1990s.[

Data ~for the analysis reflected maintenance experience of 48 ta.ip
operating years (SOY) for the AN/SQS4268X and 7.1 SOY for the AH/SQS-26&XL

3.6.1.2 Discussion

NOS sm~LI
The historical maintenance profile for the AN,'SQS-26( )Sonar get

was obtained by reviewing NiU5 narrative data# CA$WEPs, PAGS K" Vs SARf,
and overhaul departure reports. The results of the KDS data review are L
presented in tuble 3-13. which shows. that ship's forcei exps.Anced nearly
all ,(95 parcat) of the total. reportied burden* ~no al.re ~eetoi
equipsaents and con~onentv were the principal contributors ý.o the Overa1ll
maintenance burden. Table 3-14 lists the total repair akctions, the numbez
of repair actions requiring pauts, summaries of deferral .-actiont.,
'etin-discoveredand cause codes for the repair. As can be seen from the
distribution, of repair actions, the typical failure ' 2oa che AH/SQS'-26( ). 1
resultod it the repliscaast of parts by ship's forcc,, vith little outside
assiistane reuired. Failures were disc roerd m4itily Guring nvoi~iud Vero.,
tion and wieto judged by'ship's force'to be the reoult oif nor"l woor-out
or aging. Irk a dtiobe th Is were no 144ifet .±b ~ ~ mosta

ccc kia . a perlooic rate. TitM-l4,e an&alysi t. ofehipIs -force aen-.
hour y. acao~ishod and the reisults, indicated h-aa wiq~~fcant irends 1

in the .tected rAintenan e burden for a 54-Mor''t orating cycle. Sýecliti
deficieacies In present mainterince praiticou cOkuld not beý iden'fied4 and
.the genoral tendency ot ship's-forte mlaitenance biurde-. w~s to Veman
farly constant over time. Onteship (44.-30), ta niýot had an o*ezi'aul for L
23 quai*r*as lthis affbrdesd -the dVpor*'Aity to pmosnt. a 't.e Imaintenance

histry ofi. o atleat five ye.-s for the A~qvgs-a$( )sonar set.
it was OCAOWcue from the M reviv - that' sIp's f'oroe mawintenakce pers.Onnel
are Ade"atl 614ned thtsh force perfogm Maitteaanftr en he
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f&W* 3-14. SELECTSD M60 DATA FOR AN/SQS-26( )SONAR

Ak4/SQS-26 ex AkI/SQS-26 AMR

Description Nubr Percent Nubr Polcent
of Total Nu~r of Total

N~b.r of Repair Actions (Total) 2,634 100 405 100

Number of Repair Actions Roquiring Parts .2,037 77 311 77

When Discovezedt

During operation 1,236 47 236 so

During inspection 462 1e 54 13
When lighting off or starting 100 4 35 9

During PHS or system test 561 21 44 1
Hot applicable/other 275 10 36.9

Cause a

No m I stress/deterioration 1,86-2 71 292 72

manufacture/instal lotion defects 70 3 7 2

Abnomalitnvironsent 123 S is 4

Lack ofknowledge orskill 33 1 4 1

Inadequate Instructicn/procodox 89 3 7 a

Inadequate design 114 1 2

Not owlicabl/Othew 446 17 76 19

Litck of staterials 660 .25 7.1 is

* U0WOid assistance 162 6 42 10

Walk baftloq/operational priority 135 S 33

HisceI101ouu 1*ea0on 82 3 10 2
L-
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I
AN/SQS-26( ) system with only minimal outside assistance; that the correc-
tive maintenance tasks performed, primarily nonperiodic electronic module/
component replacement and minor adjustments, are readily acnouplished
(given the availability of necessary repair parts); and that, on the basis
of the, MDS data analysis, extension from a 36-month to a 54-menth (+ 6

=1 months) overhaul cycle is feasible. IN& man-hours contributed five percent
of the total burden for the AN/SQS-26BX. The task that contributed most
of this burden of 2,263 man-hours was the inspection and grooming of the
sonar dome steel window, with 1,600 man-hours (or 70.3 percent of the total).
Shipalt CG-26-0149, Installation of Sonar Vose Rubber Window (SDRJ9, improves
SONAR perfromance and reduces maintenance and repair. The rubber acoustic
window resists marine growth and saltwater deterioration, (the major source
of IMA burden for the system) and, if damaged, can be more economically
repaired than the steel dome. Three ships of the class, (CG-29, -31, and
-34) have all-steel domes and are currently scheduled in the FlP for accom-
plishment of shipalt CG-26-0149. It was concluded that the primary cause
of the historical INA maintenance burden should be eliminated with the
installation of the rubber window. Therefore, it is recommended that ship-
alt CG-26-0149 be accomplished during BOH for the remaining hulls of theii class. Shipalt CG-26-0384, Install SONAR Doe Rubber coating, would also
provide protection trom system degradation caused by marine growth, this
shipalt should be accomwtlished if shipalt CG-26-0149 is not authorized for

I accomplishment. If either shipalt is not accomplished, the requirements
of COWMIAVURFLANTINST 9000.1, article 10552.5, apply. This article specifies
that AN/SQS-26-equipped ships with all-steel domes shall schedule a SONAR
underwater dome scrub (SUDS) before comencement of refresher training andI _apoximastely every six months thereafter. For all-steel dome ships, it
is recommended that an engineered task be included in the CQP for INA
accomplihment of a SUDS at six-month intervals.

U •J•CASI data for the period 1 January 1972 through 31 August 1978 were
analysed to determine those recurring maintenance actions requiring (1)
parts that were not available, or (2) outside assistance at the time of
the casualty. Eighty-eight CASFPs were prepared during 40.2 SOY, for an
.average of 2.2 C&SREP* per SOY. Of the total downtime of 87,800 hours, 44
percent (or 38,632 hours) was attributed to supply reasons -- eg., parts
vte either not on board or not carried -- and 56 percent (or 49,120 hours)
to maintenance actions. The CASMPs for the AI/SQS-26A1R, reviewed teop-
rately, indicAt*4 a CASPP rate of 2.3 per SOY, Outside assistance was
required for 12 out of 88 WIMRPs and was attributable to isolated, one-
ti-only ftailures or degraded performance that could not be piedicted.

'The result of the CASIMP review of this complex system wet* not considered
indicative .of signif Want maintenance problems.

V k• P SO-29/2-78 for the AN/SS-268X was reviewed to determine the
requiements tor-outside assistance and possible CW tasks. The following
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requirements were evaluated as to the adequacy of the task, frequency, and
level of accompltshment:

* C-3, overhaul of heat exchangers

* C-4, transducer element and cabling impedance measurement using
AN/WQM-5 test set

* 6U1-l, replacement of cooling-water flexible hoses

Th* first two requirements have 36-month cyclic periodicity, as defined
by AN/SQS-268X PM HIP S0-29/2-78i replacement of cooling-water hoses, 60K-I,
has a specified frequency of 60 months. Each equipment. is discussed in the
following paragraphs.

It was determined that the maintenance burden of the heat exchangers
was minimal, one CASREP, with a total downtime of 506 hours and no mainte-
nance actions other than scheduling of an overhaul, was observed in the M(S
burden data. This minimal burden presented little evidence arainet extending
the overhaul period to 54 months. it is therefore recomwended that cyclic
requirement e>3 of NIP SO-29/2-78 be extended to a 54-month overhaul cycle
and that a class B overhaul of the heat exchangers be accomplished during
BON and follow-on ROH.

Sonar transducer replacement polity ia establiahed by NAVSEA instraction
9460.4A, which specifies the followingi

* AN/SQS-26AXR with TR-198 transducer elaments and AN/SQS-268X with
TR-203A transducer elerent-o sca~l hw•ae al defet yve elements
replaced at RWH.

* During the intracycle period, defective elements are replaced only
if more than 57 elements in the entire array or more than 15 elements
in any mingle aperture have failed.

Defective transducer elements are determined during pro-arrival inspections
"and tests prescribed by cyclic requirement C-4. The low maintenance burden
observed in the WS and CASPREP data for the transducer elements indicated
that extension of cyclic requir•ment C-4 ffro 36 to S4 monthe is feasible.
P our maintance actions, for a total of 297 ship's force man-houn and one
CASMEP, were required as a .result of defective transducers. During the
data period investigated, 305 of 4,032 transducer elements were roplaced,
-this reflects a replacement rate of 6. 35 elements per ship per year. It was
concluded that the transducer elements have experienced a limited number of
failures and a relatively low replacement rate and maintenance burden. On
the basis of this conclusion and the NAVSFA policies on transducer replace-
stnt, it is rooeended that the C-4 cyclic require-ent to test the elements
and cabling before regular overhaul be extended to 54 months, and that an
engineered task be included in the CHP for depot-level replacement of
defective transducer elements and associated cabling duting follow-on FoM
as indicated necessary by POTWI and CSNP results. This depot-level replacemnt
task, currently Included in the CG-26 Class WOSOC repair requirements for
9Op, encoauses both the AW/SQS-26AXR and AW/SQS-26SX sonar sets.
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Replacement of the sonar cooling-water hoses, specified in MIP SO-29/
2-78 requirement 60N-1, should be accomplished at BOH and follow-on ROH.
SDS data indicated that 28 ship's force man-hours were expended on replace-
ment of cooling hoses and one CASREP resulted from a cooling-water hose
failure. This burden was judged to be minimal and did not justiZy modifying
the task frequency. It is therefore recommended that the 60H-1 requirement
of HIP SO-29/2-78 be maintained at the prescribed frequency; the hoses
should be replaced at BOH and during follow-on JOHs as part of the class
B overhaul for the sonar set.

Parts-Usage Summary

Parts-usage data were screened to identify significant usage parts
for the AN/SQS-26BX sonar set. Table 3-15 lists selected parts-u.age data.
The computed "experienced" best replacement factors, BRFe, were compared
with available BRF data published by SPCC in the Master Best Replacement
Factor Limt. For those components with BRFs listed, the CG-26 Class
Tmexperienced" usage rates are either similar to or significantly below the
fleet-wide usage rate. For those parts or components which have no data
for comparison, further investigation did not indicate any problems that
would create a need for change in the supply support for the AN/SQS-26( )
sonar set.

£• On the basis of the maintenance burden reviews, the present mainte-
nance policy for the AN/SQS-26 series sonar and related systems is adequate.
Therefore the primary conclusion from the analysis is that the AN/SQS-26BX
and AN/SQS-26AXR sonars can be maintained in a satisfactory readiness
posture throughout the EOC on CG-26 Class ships. This conclusion assumes
that all maintenance factors (e.g., PZS tasks, skill levels, and parts
availability) remain unchanged and that completion of BOH repairs is
accomplished to bring the equipment up to a satisfactory material condition.

Although ship's force has adequately performed the majority of the cor-
rective maintenance for the AN/SQS-26 during the operating cycle, the
critical ASW functions provided by this system require that the AN/SQS-26

-. • SMbe in the best possible material condition before entering the DDM.*
rTherefor*, a class B overhaul during BOl and each follow-on RM is recoi-
mnW, Historically, the depot-level maintenance burden has been a result
of class B overhauls. A review of CG-26 Class SARPs indicated that 10 of
11 SARPs recommended a class B .overhauls the average overhaul burden was

.7a2 man-days.

!•3.6.l.3, Reondations

On the basis of this analysis, the following recommendations should
be adopted tot'the CG-26 Class shipst

* For the BO3*

Perfoft Class 0 overhaul of these AN/SQS-26 series sonar set
equipments which are not affected by shipalts. Include in
this requirement PNS 1iP SO-29/2-78 cyclic tasks C-3 (overhaul
of heat exchangers) and 60N-1 (replacement of cooling-water
flextible hoses).
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* **, Replace defective AH/SQS-26 series sonar set, transducer elements

as required by VOT& and CSP results.

(There tasks are currently included in the CG-26 Class DDEOC repair
requirements for BOH.)

Accomlish shipalt CG-26-0149, Znstallation of SONAR ~me
Rubber Windov, or, as the less desirable alternative, shipalt
CG-26-0384, Install SONAR Dowe Rubber Coating, as applicable
to CG-29, -31, and -34.

For the intracycle, include an engineered task in the CHP for IRA-
level accodylishment of a sonar underwater dome scrub (SUDS) to
the wN/SQS-26 series sonar set as required by COM4VSUMFIA INST
9000.1, article 10552.5. This requirement applies to all-steel-
dome ships only (CG-29, -31, and -34).

L *For the follow-on RON a
*' Include an engineered task in the ClHP for depot-level accom-

plishmnt of class B overhaul of those AN/SQS-26 series sonar
set equipments which are not affected by shipalts. Include in
this reqizrement PHS HIP SV-2/2-78 cyclic tasks C-3 (overhaul
of heat exchangers) and 601-1 (replacement of coollng-water
flexible hoses).

Include a qualified task in the C14P for the depot-level replace-
s ent of defective AN/SQS-26 sea. ea sonar set transducer ele-
1eats as required by PtM&I and CSMP results.

u 3.6.2 LAPS and Related-Coa3onent (APLs 32523001, 151160003

The scan pover supply (LAPS) is a combination, of static and zot~ry
elec"tical equtients utilized to provide a low-voltage, high-current source
aof power for active transmission. The LAPS ctntains four separate equip-
meAt 9goQt two motor gesaerator (NG) sets, lubricatioo stand MG static
cotroler, and three i•put transformers. Although there are three con-
%igurationa, each .identified by a separate AM, the LAPS equip-nt is

a•dressed a" one tunctitoal group, identified by AL 32523001. the static
,I controlltr (APL 151160003) hae several configurations and is addressed as

part of the LPS system. KOS historical Rainterlance burden data fro each
tofiguatton weVr suMad to adhieve a total maintenance burden profile; thatU •p le. reflects $5.1 SOY for the LJWS, iacludiAq the static coatroller.

The r"ults of the KW burden analysis, sumarized in table 3-13,
*.flindicat. t*At chip'sk force experienced approximately 98 percent of the

total rported burden for the LRPS system. The HDS narratives Indicated
a"WhIP'., force corncttvp mintenance burdei'distribution as shown in

145



Table 3-16. DISTRIBUTION OF LAPS CORRPCTIVE MAINTENANCE BURDEN

Mainteance Action Number of Ship's Force Percent of
Occurrences Man-Hours Total Man-Hours

Replacement of semi- 68 1,990 (24.4)
Conductors (transistors,
diodes, SCRO)

Replacement of electronic 22 688 (8.5)
modules

Paplacement of resistors, 25 136 ( 1.7)
capacitors

Replacement of fuses 43 434 (5.3)
Replacement of magnetic 2 106 111.3)
amplifiers

Totals (Electronics) 160 3,354 (41.2)

MG set repairs (Unknown)* 2 280 ( 3.4)
MG set replacement (1) 1 593 ( 7.3)

MG set oil-leak repairs 3 52 ( .6)
MG set bearing replacement 1 82 (1.0)

Lube-oil pump repairs 6 41_ .5
Totals (MG set Rtla-od) 13 1048 (12.8)

Non-identifiable rapairs 10 2,178 (26.8)

Miscellaneous repairs 41 l.5- _L2. 2L
TotAls for LAPS 224 8,141 (100.0)
(Electronics, MG Set,
and Miscellaneous)

*Narratives too brief to identify specific repair actinue.

table 3-16. As indicated by the data, replacement of the electronic
modules and components reflect a significant (41.2 percent) portion of the
LAPS maintenance burden. Non-identifiable repairs, which accounted for
nearly 27 percent of the total man-hours, were a result of accounting for
maintenance actions roported but not doescribud completely in the RDS nar-ratives. Nonperiodi,, one-time repairs and replacements of consumable-

type parts such as inaicator lamps were summariied undar miscellaneous
repairs, These data indicate that the bulk of tho LAPS maintenance burden
experienctd by shtp's force is a result of ravdom electronic component
and part failures rather than the failure of an MG set or the support
syste's mechanical components mad parts. Repairs to the mechanical por-
tions of the LAPS amounted to less than one-third of the burden ganerated
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C by the electronic components. INA actions totaled 204 man-hours, or 3.7
man-hours per SOY. Review of the NOS narratives did not reveal any aignifi-C cant IM maintenance actions.

4 ~CASREP SuJm&!X

CASREP analysis revealed that 18 LAPS-related CASREPs were reported
!.0 from I January 1972 through 31 August 1978, for an average rate of 0.4

CASPREPs per SOY. Only one ship reported significant (2,958 hours) downtime
caused by MG set maintenance (in this case, a total replacement action).
It was concluded that the LUPS MG sets were not a significant contributor
to CASSEPs. This conclusion is further substantiated by the results of a
review of CASREP data for the FF-1052 Class, which has the AN/SQS-26CX sonar
set installed. The FF-1052 Class data indicated a total of 86 CAMPS, for
an average rate of 0.6 CASREPs per SOY; three CASREPf were attributed to
LAPS HG set failure. Of the remaining CASREP-documented failures, there
were no recurring failure modes. Further, the distribution of failures was
random. On the basis of the observed random failure pattern and the rela-
tively low CASREP rate, it was concluded that the LUPS had not experienced
any significatit iaintenance problem that contributed to the preparation of
CASREPS.

PHS Summay

PLS HIP SO-96/1-78 was reviewed to determine the requirements for out-
side assistance and possible CMP tasks. The following requirements were
evaluated as to the adequacy of the task, frequency, and level of
accopplishments,

SR-4 - Inspect motor generator, lubrication system, and cooling
system; test nitrogeý cylinder and associated gauges; and replace
unit 4 check valves.

C-1 - Replace flexible hoses and fittings.

Both of these requireents are scheduled for completion during shipyard
availability. On the basis of the NDS data review and ChSRE review, no

Schangoo to requirement R-4 are needed.

Paragiaph 10552.7 of CMVUMU'LMTINST 9000.1 specifies that replace-
sent of the LAPS flexible ealtwater cooling hoses and fittings shall be
accomplished at 36-month intervals. This requirement (C-1) should there-
fore ba accoVItched during the 80H and included in the CG-26 C. Zt is
zscomsmnded that an engineered task be included in the CHP for depot-level
replacement of the LAPS flexible saltwater cooling hoses and fittings every

.36 wmths after W0U.

2eht-Level Maintenance Summa

The depot-level historical maintenance profile, identified by review-
ing SAWS and the CG-26 Class repair profile dated May 1979, indicatedEH that class B o%%rhauls of the LAPS were reco~mmided in six of 11 SARPs
reviewed; the average burden for an overhaul was 547 man-days (4,376 mn-
houts).



Review of the NDS and CASREP data indicated that the bulk of the
corrective maintenance burden was due to electronic component failures,
which historically exhibit a constant faulure rate (that is, there are no
wear-out modes or aging effects). A class B overhaul would do little to
reduce the corrective maintenance burden associated with the LAPS since
the mechanical components, which would be restored to like-new condition
and thereby would be less likely to fail, reflect a fairly emall percentage
(13 percent) of the total LAPS burden. Class B overhaul of the electronics
would result in an insignificant reduction in overall burden because the
*electronic component failures observed in the data review exhibited random,
unpredictable behavior. In addition, five of the 11 SARPS reviewed indi-
cated that class C repairs were a satisfactory level of repair for the

leelfoPteSA.
It is concluded that class C repairs as determined by the results ofPOTAI or ship's CSHP would provide an adequate repair level for the LOS

during each ship's overhaul.. Therefore, it is recowmended that a qualified

task be included in the CO-26 Class CHP for depot-level acqplilhment of
class C repairs during BOH and each succeeding RO ate indicated necessary
by POTWI and ship's CSHP results. The requirement for class B overhaul of
the LAPS specified by the CG-16 and CG-26 Class DDEOC repair requirements
for BOB should be deleted from that document.

Although no particular problems were indicated by this analysis, fleet
inputs to the DDEOC program have indicattd concern over the LAPS-related
maintenance burden. As indicated by table 3-13t the combined man-hour bur-
dens for the LAPS equipment yielded a total burden of well over 8,000 man-
hours or 148 man-hours per SOY, a substantial ship's force maintenance
burden. An analysis of the LAPS is being conducted in conjunction with an
in-depth engineering analysis of the AN/SQS-26CX. General Electric of
Syracuse, New York is conducting the analysis effort.

Parts-Usage Swaary

Parts-usage data were examined and, on the basis of the few parts
that were initially screened, it was determined that there are no major
supply support problems for TAPS.

3.6.2.4 Recorwndations

The present maintenance policy for the LAPS should be maintaied for
the extended operating cycle. As a result of the historical maintenance
burden analyses, the present maintenance policy is judged to be adequate,
aaid the IAP* can be maintained in a satisfactory readiness posture through-
out the SOC. on the basis of the analysis, the following recomedations
should be adopted for the CG-26 Class shipsa

For the W0 ,

. . Perform class C repairs to the LKPS equipment as indicated
necessary by POWP&I and CSHP results.
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K
Accomplish depot-level replacement of flexible saltwater cool-r ing hoses in accordance with parag*,aph 10552.7 of COMNAVSUR-

-~ FLANTINST 9000.1.

, Delete the requirement for class B overhaul of LAPS in CG-26
Class DDEOC repair requirements for BOH.

For the intracycle, include an engineered task in the CMP for
depot-level replacement of flexible saltwater cooling hoses and* Lfittings at 36 months.

For the follow-on ROH, include a qualified task in the CMP for
depot-level accomplishment of class C repairs to the LAPS as indi-
cated necessary by POT&I and CSNP results.

3.6.3 Sonar system Cooling ?umps (APL 016110•40)

3.6.3.1 Ba2ckgound

1 Cooling water for the high-energy, heat-producing components within
the AN/SQS-26 series sonar set is provided by a fresh water system supplied
to various sonar equipment heat exchangers. The system contains pumps,
piping, valves, and saltwater and fresh water hImat exchangers that function
to keep the sonar set within temperature operating limits. This cooling

L system is also shared by the air search radar system (AN/SPS-40( ) series
or AN/SPS-43 series depending on hull]. The cooling system pumpe werej selected for analysis on the basis of their contribution to the overall
class burden. -Three configurations of cooling system pumps are examined:

'Hull APL Manufacturer

27 016100264 Goulds

28, 32, 34 017030101 Carver

29, 30, 31, 33 016110340 Aurora

SThe equipments are functionally similar and will be discussed together
regardless of APL or manufacturer. Data for the analysis reflected 107.4
EODYof maintenance experience.

.3.6.3.2 Discussion

'Table 3-13 lists the reported MDS bxdoen for the fresh water cooling
pumps for the radar and sonar cooling system. Analysis of the MDS

1t -
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narratives revealed that ship's force corrective maintenance burden amounted
to 444 man-hours distributed as fellows:

Number of Ship's Forcea n cOccurrences Man-Hours

Overhaul of pumps 8 322

Replacement of mechanical 7 107
,seals

Replace wearing rings 1 5

Replace bearings 1 10

The burden rate was 8.1 man-hours per SOY or 4.0 man-hours per EOY. The
primary failure mode was mechanicl seal leakage; however, replacement of
mechanical seals without a complete overhaul (which includes the replace-
ment of mechanical seals, wearing rings, and shaft sleeves and bearings)
did not appear to be a significant burden on the basis of occurrences of
the task. The average maintenance burden for seal replacement was 15.3
man-hours. SMA 218-728, FF-1052 Class ASROC Missile Heating and Cooling
System and Radar-Sonar lectronic Fresh Water Cooling System, indicated
that the average burden rate for the radar and sonar cooling water pumps
ranged from 3.6 to 5.7 man-hours per EOY -- a relatively low burden rate L
for pumps of this type. The pumps analyzed for the FF-1052 Class ships
are similar in operating characteristics to those analyzed for the CG-26
Clas3 shipsj therefore, the burden of 4.2 man-hours per EOY for the CG-26

Class rad ar/sonar cooling wn'ter pumps was relatively low also.

The IMA maintenance burden of 488 man-hours was due primarily to over-
haul of the pumpst a complete overhaul of a pump by an INA facility created
an average burden of 122 man-hours per pump.

No periodic failu=*e rate could be determined from the data. However,
on the basis of the few instances of pump overhauls observed in the HODS
data base, replacemeni of worn out internal pump parts occurred at
intervals that varier from 3.3 months to 40.3 monthsi the average interval,
based on 16 maintenance actions, was 18.4 months. These replacements [
included riaintenance actions identified as single part replacements, such
as mechanical seals, ship's force overhauls, end overhauls accomplished by
an INA. These data were too random and too limited in terms of specific ]
failures to be used as an accurate basis for predicting failure modes.
However, the data were useful as an indicator of possible corrective main-
tenance during the intracycle between overhauls. U

CASKEP Sumary

CASREP data for 1 January 1972 through 31 August 1978 indicated that
one CASAZP, reflecting a total downtime of 1,403 hours, occurred during
that period for the radar and sonar cooling system pumps; this failure was
not evidence of any recurring class-wide problems and was therefore judged
to be a minimal burden.
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SP14S task requirements were reviewed for adequacy and outside assis-
tance requirements, and no changes are recommended.

LIDepot-Level Maintenance Summary

The depot-level historical maintenance profile, determined by review
of CG-26 Class SARPs and the CG-26 Class repair profile, indicated that
class B overhauls of the entire radar and sonar cooling system (including
the pumps) are accomplished during each ship's overhaul.

[3• The pumps installed in the AN/SQS-26 sonar and air search radar cool-
ing system have not been a significiant burden. Either one of the pumps
will acco, aodate the total system demand if the second pump fails. Ship's]force personnel are normally able to accomplish corrective maintenance on
the pumps without outside assistance, and some corrective maintenance
(contributing relatively minor burden) will be required during an extended
operating cycle. It is recommended, on the basis of the low burden experi-
enced by ship's force and the system redundancy, that class C repairs be
accomplished on the radar and sonar cooling pumps during BOH and each suc-
ceeding ROH as indicated necessary by POT&I and CSMP results. in addition,Lj a qualified task should be included in the CC-26 Class CHP for depot-level
accomplishment of class C repairs of the radar and sonar cooling-water pumps
during follow-on ROH as indicated necessary by POT&I and CSMP results.

UI 3.6.3.3 Recommendations

No changes to ship's force maintenance practices are recomendeds PHS
U irequirements should be maintained during the EOC. On the basis of this

analysis, the following recomnmedations should be adopted for the CG-26
SClass ships,

For the SON,

Pez-form class C repairs to the SQS-26/SPS-40/SPS-43 cooling-
H water puWmps as indicated necessary by POT&Z and ship's CSIIP

results.

Delete requirement for class B overhaul of LPS in CG-26 Class
DD=0C repair requireonts for B0B.

For the follow-on RON, include a qualified task in the CMP for
depot-level accomplishment of class C repairs to the SQS-26/SPS-
40/SPS-43 cooling-water pumps as indicated by POW&I and ship'.
CSMP results.

[3 3.6.4 A14/S•S-23D Tranducer, TR-197/TR-208A (APLs 91849700t 91850801)

SEight of the CG-16 Class ships are equipped with the TR-208A sonar
transdumr, and the vemaining ship of the cleas (CG-22) has a TR-197. The

U II[S1



"TR-208A is manufactured by Dynamics Corporation of America, Massachusetts
Division# Hingham, Massachusetts, and the TR-197 is manufactured by
Raytheon, Lexington, Massachusetts. Both transducers are functionally Li
similar, therefore, their mai.ntenance hitre are discussed together,

3.6.4.2 Discussion -

A total of only four maintenance actions and 36 man-hours (all ship's
force) were reported against the AN/SQS-23D transducers during the data
period. Three of these actions (34 man-hours) were reported for TR-197 I
maintenance by CG-22, and one maintenance action representing the remain-
ing two man-hours was for TR-208A maintenance. The corrective and pre-
ventive maintenance burden is insignificant in relation to other system L]
equipment maintenancei however, the transducer was selected for analysis
because of its average overhaul repair requirement of 470 man-days, which
was the tenth largest ROH burden among the SWABs analyzed. The primary
reason for this low corrective maintenance burden and high ROH burden is
the location of the transducer inside the sonar dome.' In order to perform
transducer maintenance, drydocking of the ship is normally reqviired.
Therefore, most of the maintenance required is accomplished during ROl
periods.

Review of ship overhaul documents indicated that replacement of trans-
ducer elements is the most comon repair action required during ship over-
hauls, The guidelines for transducer and element replacement are contained
in iNVSPAINST 9460,1AI those guidelines state that at RON or during the
intracycle period between ROlls, the test procedures in part I1 of NAVSEA 1*
0967-LP-410-2000 and applicable PiS maintenance requirements are to be
used to test transducer performance, ?I&VSECNORDXV and MAVSSA (660T)

personnel conduct a system degradation analysis on test resalts and
detemine the extent of xepaixs to be accomplished.

-A a result of the MDS data reviewed, and because no CASREP* were
submitted for transducer failures, it was concluded that the current run- L
to-failure maintenance strategy with routine PitS accomplishme•nt is adequate
to ftintain the AH/SgS-23D transducer throughout an extended owerating j.
cycls. It is theoreore xoccamended that the CG-16 Class sonax transducers,
be subjected to pre-overhaul test and performance evaluation, with. repairs
accosplished as reuired during BOlH. In ct*Vliance with AYVSEAMNST 94601A.lA
it is also recomended that tasks be included in the CG-16 CHP for accou-

plishing pre-overhaul test and evaluation of the sonar transducers anti
"repairing or replacing the transducers as necessary duing "ah subsequent

3.6.4.3 ftcopondatXfts

On the basis of the results of this WE, the following recoeoeindatiborw

aer cwnside*rd applicable and should be adopted for the CG-16 Class A*/Q-

,•At & H#, repair or replace the trahadueer as necessary on. th basis
of preo*vorhaul sytmproua*teat analysts results.
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maintai the current rnm-to-failure mina~tenance strategy for the

1pre-overhaul. system performance tetanalysis rsls
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. •CHAPTER FOUR

W. CONCLUSIONS AND RECOMMENDATIONS

&
4.1 CONCLUSIONS

The following significant conclusions resulted from this review of

C •With the exception of the AN/SPA-25( ), major repairs to the
surveillance systems/sonar systems will be required during base-
line overhaul.
With the exception of the LAPS and the sonar cooling system pumps,
major repairs to the sonar system will be required during baseline-i- "overhaul.
Although sowe parts were identified as high-usage items, supply

•i Stpport is adequate and no specific changes are required.

' Selected equipment for the CG-16 and CG-26 Class surveillance
system/sonar systems exhibited similar maintenance histories for
identical or functionally similar equipment installed on the D)G-
37 and PF-1052 Class ships.L Ship's force has demonstrated an adequate capbility to perform
repairs with only limited IMA assistance.

. The search radar restoration progra should continue to refurbish
,i AN/SPS-40, -43, and -49 antennas at 36-month intervals.

* No specific electronic component maintenance problems were found
that would preclude reliable operation of the surveillance systems/
sonar .systems during an extended operating cycle for CG-16 and
CC-26 class ships.

SA follow-on .K for the AN/SPS-49 should -e conducted during FY
1S82.or whan sufficient operating experience data are available.

-- Accoopliihment of several field changes and shipalts should signi-
ficantly reduce the ship's force and IM corrective maintenance

:1
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4.2 RECIONUHDATICOiSU

Corrective actions and planning activities identified by this ROE are
categorized as follows:

; Baseline overhaul requirements U
. Intracycle maintenance requirements

0Follow-on ROil requirements
0 Reliability and maintainability inprovements

- IA IM provements
" Depot-level improvements

* PH4S changes

• Integrated logistic support (LeS) improvements

Specific recomendations from this review of experience are suma ized
in table 4-1. 1

i Ii
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