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FOREWORD

This reporxt, 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 actiops and mainte-
nance policy modifications to improve system material condition. It has
been developed for NAVSEA 931X, the manager of the Destroyexr Engineered Oper-
ating Cycle (DDECC) Program, under Navy Contract N00024-80-C-4026. .
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SUMMARY

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 operaticnal avail-
ability during an extended operating cycle. In support of this goal, system
maintenance analyses (SMAs) are being conducted for selected systems and
gubsystems 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. '

The ROE is an analysis of the impact of the historica) maintenance
requiyemants on the operational performance and maintenance program of a
" ship system and the significance of these requirements to the DDEOC Program.
_The report documents a recommended system maintenance policy and specific
waintenance actions best suited to meeting DDEOC goals.

The ROE for the surveillance systems/sonar systems included an analysis
of ail available maintenance data sources. The documanted maintenance expe-
rience of the system was reviewed through analysis of data from the mainte-
nance data system (MDS), casualty repoxts (CASREPs), and systen overhaul
records., Initial findings from these sources were correlated with planned
psintenance system (PR3) requivements, the alterations program, and system
technical wanuala., Selected ships were surveyed and discussions were held
with appropriate technical groups to validate identified maintenance re-
quiremants to identify undocumented maintenance requirements, and to deter-
mine the astatus of current and planned actions affecting the surveillance
systems/sonar systems. All findings were evaluated and appropriate con-
clusions were developed.

‘tml

A recompended systein maintendnce 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
actiony. These actions were documented for inclusion &+ DXy In the (G-16
and CG~26 Clags maintenance plans. Also included, as appropriate, wore :
recomtendations for improving systen preventive maintenance; integrated
logistics support: reliability, maintainability, and availability; and
depot- and IMA-level capabilities. Implementing these combined recommenda«
tions will minimize the adverse impact of corrective maintenance reguire-
ments on the extended operating cycle.




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

* 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
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/sonayr 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 INA 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 ghould be conducted during F¥
1982 or when sufficient operating experience data are available.

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

Reliable oparation of the survelillance systema/sonayx systems .can be
expacted throughout an extended operating cycle if the recommendations con-
tained in this study are implemsnted and if existing PNS maintenance veguire-
ments aze adhexed to.
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CHAPYER ONE

INTRODUCTION

1.1 BACKGROWND

System maintenance analyses (SMAs) are being conducted as part of the
Destroyer Engineered Operating Cycle (DDEOC) Program, managed by NAVSEA
8$31X. The principal element of an SMA is the review of experience (ROE)
of selected systems and subsystems of program-designated surface combatants.
This report documunts the ROE for the (G-16 and 0G-26 Class surveillance
systems/sonar systems, SWAB groups 450 and 460, which were selacted for
-analysis because equipments of these systems have been major contributors
to the CG-16 and CG-26 Class maintenance burden.

1.2 PURPOSE AND SCOPE

The ROE is an analysis of the impact of the historical maintenance
requiremeants on a ship system's operational performance and maintanance pro-
gram. It sarves As a vehicle for documenting the significance of historical
maintenance requirements to the DDEOC Program.

, The objective of the ROE is to define and document a maintenance pro-

- gram for CG~16 and (G-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 defined and docudented in an ROE for a

. selected squipmant will be the basis for maintenance tasks to be developed

. for inclusicn in the class maintenance plan (CNP).

v The analysis dooumented in this report is specifically applicable to
the surveillance aystems/gonar systems. SWAB groups 450 and 460, of the
{6~16 and €G~26 Clans ships. This analysis utilized all available documented

.. data sources from which system maintenance experience could be identified

- and studied. These sources included maintenance data systes (MDS) data,

. casualty reports (CASHEEPs), Board of Inspection and Survey (INSURV) repoits,

- depatture xeports, ship's alteration and repair packages {SARPs), planned
maintenance system (PNS) requirements data, system alteration documentation,
and system technical wanuals. Sources of undocumsnted data used in this
analysis included discussions with ship's force and cognizant Navy technical
persoanel. '
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1.3 REPORT FORMAT

The remaining chapters of this report describe the analysis apprcach
(Chapter T™wo), briefly present the significant system maintenance experience
and digcuss essential maintenance requirements (Chapter Three), and summarize
the conclusions and recommendations derived from the analysis (Chapter Four).
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CHAPTER TWO

APPROACH

2.1 OVERVIEW

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 syatems were identified for analysis in
the DOEOC Selected Items for Analysis List, CG-16 and CG-26 Classes, ARINC
Research Publication 1653-~06-TR-1875. Primary Jdats sources were identified
in Section 1.2. The data were used to identify, define, and anaijze main-
tenance reuirements that have significantly affected the system's opera-
ticnal availability and material condition. A recomnended maintenance
strategy and implesentation procedures were formulated on the basis of
analysis reaults. The major steps of the analysis were as follows:

*  Relevant Jdocimented and undeocumentsd hiastorical maintenance data
vere compiled for the selected vquipments or subsystems.

* These data were analyzed to identify and define recurring wain-
tenance requirements that have a significant impact on the oper-
ational availability and material condition of these oquipments
or subsystems.

* ‘The results of ROE analyses were compared with results of pre-
viously completed snzlyses of identical or functionally similar
equipmant or subsystems (on other classes of ships) to deccrmine

~if previcusly ldentified maintenance strategies and implementation
Tecommendations apply to CG-16 and {G-26 Clags ships.

* If previcusly developed maintenance strategies and recoxsendations
were determined to be applicable to similar equipment or gubsystems
‘of the CG~16 and CG~26 Class ships, they vere identified and
documentid in this report. CNP tasks previously developed were
sodified to reflact their applicability Lo these two ship classes.

*  Where previously developed maintenance strategies and implementa-
tion recommendations were not applicable to (G-16 and 0G-26 Class
ships, a detailed msintenance analysis was cohducted to develop
the maintsnance strategy to he recommended and the steps to be
eaployed in implementing that strategy.




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 key 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 documants was also
asgsembled. The MDS data bank was compiled by examining all MDS data re-
ported for the CG-16 and CG-26 Clagses from 1 January 1970 through 31
December 1977, In 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 occucrring 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 Januvary 1972 through 31 August 1978. Overhaul information was
cbtained from authorized SARPs and departure reports for ships of both
classes.

2.3 MRINTENANCE DATA ANALYSIS

Recurring maintenance requirements affecting the availability and
material condition of subsystems or squipments 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,

MDS 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, CASRFP frequency, and past ROH experi-
" ence. The historical maintenance profile was then compared with similar
.+ information developed for identical or functionally similar subsyscems or

- egquipments previously subjected to detailed analysis during the performance
¢f ROEs for FF-~1052 and DDG-37 Class ships. Further analysis was not con-

~ - ducted where the results of this comparison showed that the maintenance pro-

_ file for the CG+16 or CG-26 Class equipment was essentially the same as that
. of an_identical or functionally similar subsystem or equipment previously

‘7.<“§nalyzea on another ship class. Instead, the maintenance strategy and imple-

 mentation recommendations developed for the same or similar equipment on a
. yreviously analyzed ship class were identifieu as being applicable to the
. - €8=16 or (G~26 Class ships, as documented in this report.
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Nhare the regults of the historical maintenance profila comparison
did not reveal a marked similarity, a detailed maintenance vequirer mta
engineering analysis was conducted. Initially, man~krir &ad parca-usage
trends were examined to detexmine if either parameter increased as a func-
tion of time after overhaul, indicating wear-out or deterioration. If no
increasing trend was evident, it was assumed that the eguipment or subayatem
could he expected to continue to opurate satisfactorily, exhibiting its
current maintenance charactaristics throughout an extended operacine cycle,
If an increasing trend was cvident, additional analysis was conductad to
identify apparent problems and establish the time at which plannad reetorxa-
tive maintenance would be required to prevent an unaccaptable increase in
maintenance burden and downtime.

Datalled analysis was directed toward defining each recuvring signi-
ficant waintenance requirement in terms of several apocific factors: the
effect of the maintenance action on the subsystem or equipment, the interval
between cccurrences of the action, the radundancy of the affected subsystem
or equipment, the criticality to missicn accomplishment, the resources re-
quired to perform the necessary corrective maintenance, and the expected
avbaystem ox equipment downtime.

Once the factoxs associated with tiw historically regquired maintanance
actions were identified, the individual types of historical maintenanca
actions were analysed to identify any design or maintsvance=related problema
that would have an impact on the selection of & maintenance strategy. Solu-
tions were then sought by examining each prablem in relation to the axtont
to which it was recogniged and its amenability to established types of
corvective action., Theso analysis viiteria are expressed in the following
Questions:

* I the problem knowh to the Navy technical community, and has a
solution bean proposed or cstablighed?

v M1l a deaiygn change reduce or eliminate the problem?

* 18 the problam PNS-velated? Can it be roduced or aliminated by
changes to PNS? (These changes might include adding or deleting
requireaments, changing periodicity, or developing matorial condi-
tion assessment tests and procedurss,)

v Can the problen be reduced or olininated by improving the syaten's
integrated logistic support (ILS) at tho ship's force level?

*  Can the problem be reduced or eliminated by {mproving intermediate
maintenance activity (INA) or depot loval capabilities?

*  Can this problem be reduced or oliminated by revising the existing
maintenance strategy?

An aftirmative anawer to any question yemultsd in analysis of the effects
of tha solution and {r an eatimate, when possible, of the cost to isplemsnt
the solution. A negative answer proempted the enginesr to go to the naxt
question., After all the questions concerning an individual problem were




asked, the alternative solutiong wera evaluated and the wost acceptabla
&ltarnatives defined and documented as recomtendstions. These recommendsd
polutions to ldentified design or maintenancve«related problems were then
considered during the definition of the maintenance strateyy. A further
seriea of implementation recommendations were then formulated to accomplish
the objectives of the walntenance strategy selected for the engineered

operating cycle (BOC).

2.4 MNAINTENANCE PROGRAM DEFINITION

The recommended maintonance program stems divectly frowm the wubsystem
and equipmant maintenanve strateglios {dentified by the analysis, ‘the tatal
maintenaince program includes both the vcheduled and unscheduled praventive
raintenance and “engincered" and “guali fied" corrective maintensnce required
to maintain the subsystens and equipments at acvceptable levels of material
condition and avatlability over an extended operating oycle. Bngineered
corrective naintenance comprises those tasks that are well Jdefined and must
be accomplished periodically. Qualified tasks are those nonspeci fie repairve
that aro likely to be vequired but cannot be characterived precisely as to

nature and freguasncy.

In development of the {mplementation recommendations, the rvesultu of
the analydis were umed to ldentify gpecific corrective maintonance tawks
that would be required poriodically. Onco those tanke wove {dontitied,
the fraequency of sccomlishmont, the manpower rosources teguired for accomns
plishmant, and the malnconance level rogquired to portorm the work wore
determined for enginvered tasks. Qualifieod maintenance tavks wora also
jdentified, on the basls of historical data, to resvvve blockw of wman-houys
at spavified intervala to complete roguired but nonspecitic class ¢ vepaive

on tha subayatens or equipmants under analyulsa,

Nhere appropriate; additional vecommendations were developed for ime

proving subsystem or oguipment reliability, avatlability, and maintainability;

system preventive maintonance: loglstics supdort) and INA= or depot-level
capablilitios,

The steps describoed in this wection effectively dofine the maintenanve

program raccmneidead for the subrystems and equipmonta identified for do-
talled analysin (o thia ROB. Reconmondations resulting from thia analyeis

will be used to dovelop the class maintonance plan (CNP),

b




CHAPTER THREE

ANALYSIS RESULTS

3.1 OVERVIEW

This chaptex presents the results of an analysis of the corrective
and preventive maintenance experiences of selected equipments of the
surve’llance systems/sonaxr systems, SWAB groups 450 and 460, installed
on Cu-16 and CG-26 Class ships. The surveillance systems/sonar systems
include the AN/SPA-25( ) and AN/SPA-74 repeaters; AN/SPS=10 surface search
radaz; AN/SPS-40! ), ~-43, and -49 air search radars; AN/SPS-48( ) height-
finding radav; AN/SCS-26( ) sonar set, Zouls Allis power supply, and cooling
system pumps; and the AN/SQS-23( ) transducer assembly.

These equipments were selected from the Selected Items for Analysis
Lists, CG-l16 and ¢G-26 Classes (ARINC Ressavrch Publication 1653-06-TR-1875,
February 1979) on the basis of their respective contributions to the total
clas: main%erance burde- as determined by their individual maintenance
burden factor (MBF) rankings. The resuliing maintenance buxden factors
reflent “he total annual man~hour~ devoted to corrective or preventive
maintenance of equipments inciuded in a specific SWAB category by the com-
bined ships of the clas,. A total of :?3 and 136 equ.ipments were ranked
for the CG~1€ and CG-26 Classes, respectively. The ranking of the SWAB
categories represents the >reventive and corrective maintenencz burden
contribution of each SWAP category in relation to the total class burden.
Three catagories of information were usad ro uetermine this ranking: (1)
the ship's force and intermediare wmaintenance activity (IMA) corrective
saintenance man-heur burden (MBrey) reported ia the maintenance data system
{NDS), (2) the annual planned maintenance system (PMS) man-hour burden
~ (M8Fpy) as determined from equipment malnienance requirement cazds (NRCs),

and (3) the average number of mun-days requirad ror quipment repair during
regular overhaul (ROH) as reported in cless repair profiles. A summary of
thesa data for the selected rurveillance systems/sonar systems eguipments
is prasentad ln table 3-1, together with their relative corrective and
preventive madntenanca burden rankings.

Sections 3.2 through 3.6 document the reésultr ~f the mainterance
analyses performad for the selected sgquipments of the CG-16 and CG~26 Class
surveillance systens/sonar systems.
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3.2 RADAR DISTRIBUTION SYSTEMS (SWAB 450-1)

The radar distribution system provides distribution of air search;
surface search; and identification,friend-or-foe (IFF) signals to plan
position indicators (PPIs). The system consists of the AN/SPA-25( ),
AN/SPA-74, and AN/SPA~66( ) indicator groups, -and distribution switchboards
and associated equipment. Of the equipments within the radar distribution
systems boundary, the AN/SPA~25( ) and AN/SPA-74 ware selected for analysis.

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
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 ?eston Instruments, 16,22,27,28,30
nc.

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, and
are identified by the designation AN/SPA-25( ). The total nunber of units
per ship and the number of each specific APL for each ship vary; the CG-16
and CG-26 Class MDS data indicated equipment populations of 33 and 40 units,
raspactively.

The MDS data analyzed reflected a total maintenance experience of 52,4
ship operating years {(80Yg) for the CG-16 Class and 60.4 S0Y for the CG-26
Class.

3.2.1,2 Digcussion

The maintonance profile of the AN/SPA-25( ) for the CG~16 and CG~26

~ Clasmes was established by raviewing MDS purden data such as narratives,

CASREPS, PNS requirements, SARPs, departure reports, and repair profiles.

NDS _Summaxy

_ Table 3-2-liste the reported AN/SPA-~25( )} ship's force and IMA correc-
tive maintenance man<hours for the CG~16 and CG-26 Classes and compares
thes with the corrective maintenance man-hours veported by the previously
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accomplished analyses* for the FF-~1052 and DDG-37 Classes. Differences
among the burden rate (man-hours per EOY) data for the four classes could
not ba 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 small reporting
errors can have a significant effect on the computation of burden rates.

A review of the CG~16 and CG-26 Class NDS narratives in conjunction with
the MDS 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 previoualy completed AN/SPA~25( ) analyses for the FF-1052
and DDG-37 Classea. These tasks included the replacement of various tran-
sistors and the parts listed in table 3-3. The majoxity (78 percent) of
maintenance actions involved routine replacements of parts and minor adjust-
ments, which are within the capability of ship's foxrce. A total of 738
maintenance actions were performed on the AN/SPA~25( ) for both classes:

of that total, 70.3 percent {519) were 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
replacemenis and that remaining actions were 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.

CASREP Summary

A total of eight CASREPs for hoth the CG~16 and (G-26 Classes were
submitted during 1 January 1976 through 31 August 1978, This relatively
small number of CASREPS was indicated also by the results of the anlaysis
of tho PF-1052 {20 CASREPs) and DDG~37 (nine CASREPs) Classes, CASREPs

- were submitted primarily for part nonavailability during the vepair of

randomly failing components. On the basis of tho relatively few CASREPs
veported and the random nature of tho cuauses of tho reports, it was con-

 cluded that random failures within the AN/SPA-25{ ) were not mission

degrading, since there are multiple installations of these units on board
each class,

Partg-Usage Sunmary

Tabla 3«3 lists selected parts-usage datx for the AN/SPA-25{ ) and
‘compares them with the significant-usage parts identified for the FF-1502
and DDG-37 Classes. Neither part listed for the AN/SPA-25( ) was a supply

- support problem; hath parts ave authorieed spares with an allowance of cne.

Ho CASREPs werxe incurred as a yesult of these parts' failure; COSAL support
was determined to be satisfactory. On tho basis of a parts-usage anhalysis,
it waa detemined that the AN/SPA-25( ) has had nu major problems with

inpair'paxtsAsuppay.

*ARINC Research Publication 1646-03-11-1614, System Naintenance Analysis,
FP1052 Class Data Display System, Nay 1977 and ARINC Research Publication
1652-03-5-1684, System Naintenance Analysis. bDG-37 Class Radar Data Display

~Systen, bcccabcr 1977,

11




1 9 ) \:....I\.nJ \..l\!l.: v oty
3 SN S -
L. 3K
o~ "o jt°0} 2°C T T L oz T°0ojc‘ofy ol L0 1 L 4 » j4 4 % [ 3 G1) o Ary spopywd § 1LE0-TE8-TI65 05
; e
9EJS YooYy Z°¢ 4 6 |or 1 41 PZRCTJOE] T GTZIEET §QIZY Lo j e f e hcw] o § 0Otz 3TN JoINTEMIL | ({16 R -1995 -2 ]
& | werier
eTirrjecty U1 L 8 fd¢ [ 4 yZlo'tjst| 8°c 6ol {9 *® BT 151693 05) 2 § OOTIT 3w ATIFIEWIL I OLCL DB ~IEB |
‘ , Loz |
€L j9cjoe] &2 8 6 j o1 SE Tt Joc Jo°c) o1 jeerfany j11zf 25y §i19je9for ] 271 1 ootz a1un FOISESWIL | 2L =L L B~196% 08
£°0]16T 98| 0 s 619 [ (3 0'tjoT sty 171 181 Ly O €01 FRUT BT JCT} T4 GOST 3IT90 ) SGRY, WOIISNI T § LBOL L ST-0N5- T8
v -Kas/e
] [
9°crsv jcojzojelojfo IT J0°Y §9°C36°O) Z°0 8¢ ez }1YX 62 JUyjir izt £t ing wprnied | 182 -SSB-0%5-MS
9°clvo jz-ol solstci|r oz jo0°tfcojeof » 0 fet t<4 L o9 orfer forf 1571 ] ST STGIIDNTE § SAYO-EOL ~OMS NG
*Ivs/m
9z T LE JTSOT JOT | 9T J L€ § Z50T | 92 9T LE | T50T | 9z 9T § L J TSO1 J 9T § 9T § U § 2507
b & bidd o sserD S¥OLD sy
gahuotﬂwoho u»n& abwspy butizodey | untIiwindog 1WAl o Jubmrow]deg OTIRIOACY 3N 50 ik =
4193 394 abewn Ty sd705 3o zsqung | pewn $13w4 Jo ofmy 3o Tegury sERTy 1¥30% 3

PL-NES/WN GRY 5Z-¥ET/NW TRL 308 INGENT WSTEVEID LVID-IIXNA IMOLEINDIS  £-f SIGRE

12




Depot-Lavel Maintenance Summary

On the basis of a review of seven SARPs, the depot-level maintenance
higtory for the AN/SPA-25( ) includes six class B overhauls, (with an
average burden of 71 man-days), and one class ¢ 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 detexr-
mined by POT&I (rather than by class B overhaul), should provide a satisfac-
tory level of repair for the AN/SPA-25( ) during BOH and follow-on ROH.
Class C repairs, &s indicated by POT&I and CSNP results, were recommended
by the two previously accomplished AN/SPA-25( ) analyses for the FF-1052
and ‘DDG-37 Classes.

The raquiremant 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~15 and CG-26 CMP for depot-level accomplishment of class C repairs to
the AN/SPA-25( ) during follow-on ROH, as indicated to be necessary by POT&I
and CSNP results.

PMS Summary

PNS NIP R-176/1-19 was reviewed for adaquncy. and no changes are
recommandsd.

3.2.1.3 Recommendationa

Substantial evidence, such as similar maintenance buxden rates, CASREP
rotes, and repaiz-parts-usage rates, supports lmplementing a maintenance
policy for the AN/SPA~25( ) on board the CG-16 and CG-26 Class ships that
is equivalent to the policy previously racommended by the AN/SPA-25( )
analyses for the FF-1052 and DDG~37 Classes,

On the hanis of this analysis, the following reccmmendacions should
 be adopted for the CG-16 and CG~26 Class ships:

~* ¥or the BOH:
os Pparform clase C vepairs to the AN/SPA~25( ) as indicated to be

necessary by POTEX and CSNP rasults,

*¢ Dalete requirement for class B overhaul of AN/SPA-25{ ) in
CG-~16 and CG-26 Class DOROC repair requirements for BOH,.

¢ For the follow-on ROH, = include 2 qualified task in the CKP for
- dapbt-level accomplishzont of class ¢ repairs to the AN/SPA-~25( )
&s indicated to be necessary by POTEl and CSNP results. -

13
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3.2.2 AN/SPA~74 (APL 56985001)

3.2.2.1 Background

Bach CG~16 and CG-26 Class ship has one AN/SPA~74 indicator group or
AN/SPA-50( ) indicator group installed. Since the AN/SPR-74 is essentially
the same as the AN/SPA-50( ) in design and operation [the AN/SPA-74 was
converted from an AN/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
combined 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 -3l
(which have the AN/SPA-S0A installed).

3.2.2.2 Digcuasion

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

MDS Summary

Table 3-2 summarizes the AN/SPA~74 ship's force and INR corrective
raintenance man-hours for the 0G-16 and CG=-26 Classes and compares those
man=hour figures with the corrective maintenance man-hours reported by the
previously accomplished AN/SPA-74 analyses for the FF-1052 and DDG-37 Clagses.
The AN/SPA-50 and AN/SPA-74 units on board the FF-1052 and DD3-37 Class ships
aze similar equipments; therefore, maintenance burden data reported for each
unit can ba sumned to obtain a total burden for the newer AN/SPA-74. fThe
0G~16 and CG-26 Class AN/SPA-S50 and AN/SPA-74 burdan data wave combined in
‘this manner and then used with the previously documented FF-1052 and DDG-37
Class data to cowpare tha historical maintenance burden experience among
a)l four classes. A comparison of the burden rate (man-hours per EOY) data

| ‘awong the classes reveals a fairly close similarity of AN/SPA-74 maintenance

burden experience. A review of the CG-16 and CG-26 Class MDS narxatives in
conjunction with the NDS man~houz burden summaries indicated that the reported
tasks, which vere incurred &3 a result of failed cosponents, were similar

~  to those identified in the FF-1052 and DDG-17 Class analyses. Of the 422
tmintenance actions required for the AN/SPA-74 aboard both CG-16 and CG-26

- Classas, 75 percent (335 actions) involved parts xeplacement; the rasults
_of the analyses for the FF-1052 and DDG-17 Classes indicated that 74 and 89

percent (reapoctively) of the total maintenance actions for the mJaPA-‘M
invoived parts replacement.

Nost of the repair actions completed »n the AN/SPA-T4 involved replace-

" ment of vacuum tubes and numsrous transisteors in the following units:

* Swaep generator subassebly (unit 700)
* paflection mutput subassembly {unit 2100)
* High voltage powar supply (unit 2500)
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The FF-1052 and DDG-37 Class analyses e&ch listed the following com-
porients as the imajor burden producer for the indicator group:

vnit ' Description

600 Sweep contriol subassembly

700 Sweep control subasserbly
2100 Daflection output subassembly
2506 High voltage power supply
It was concluded that the experienced burden rates were similar, and

that the reported maintenance histories of the 1ndicator groups were similar
for all four classes analyzed. :

CASREP Summary

The deflection output subassembly, unit 2100, and sweep generator
subagsembly 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 FF-1052 Class and DDG-37 Class indicated that uaits 2100,
2500, and 700 were the most often reported causes of CASREPs. Seventeen
out of 18 and 56 cut of 91 CASREPsS ware attributed to fallures within these
units for the FP-1052 and DDG-37 Class, respectively. Units 700, 2100, and
2500 weve the cause of the majority of CASREPs reported for all four classes
investigated.

Parts-Usaqe Summary

Table 32 lists selected parts-usage data for the AN/SPA-74 and com-
pares the data with the significant usage parts identified for the FP-1052
‘and DOG-37 Clagses. The table lists the usago data of those parts which !
‘exhibited high usage rates for all four ship classes, Usege rates, (as
indicated by the ratio of parts replaced to total popuiction) differed,
but no cacse couid ba determined for diffevent rates among the ship .lasses,
All of these high-usaga-rate parts aze allowable spares and, with the
exception of the cathode ray tube, are located within units 2100 and 2500.

- g

Discussions with NAVSECNORDIV technical personnel revealed that the
replacement of units 600, 700, 2100, and 2500 with more reliable circuityry
i3 included in & major field change designed to improve AN/SPA-74 {AN/SPA-
SOA) reiability. Field changes 3 and 8, for the AN/SPA-74 and AN/SPA- b

. 50, vespectively, have besn conditionally accepted for ingtallation and i

- are cuxrently planned for installation in several trial equipments by the i
and of 1979, Installation of these field changes, which essentially replace
approximately 80 percent of eanisting circuitry, should reduce significantly
the burdsn assaciatad with these equipmsnts. Therefore, it is recommendad
that field changes 3 arid 8 be accom.lished (after these tield changes have
been acceptance tested) for the AN/SPA-74 and AN/SPA-S50A, respectively.

15




Depot-Level Maintenance Summary

The depot-level maintenance history, which is based on MDS narxatives
and departure report data, includes class B overhauls of the AN/SPA-74.
These overhauls took an average of 69 man-days to be accomplished. A
review of SARP3 revealed that clasa B overhaul was recommended in five out
of seven SARPs. This maintenance history is similar to the historical
dapot-lavel burden data for the FF-1052 and DDG-37 Classes.

Until field changes 3 and 8 are available for fleet-wide installations.
class B overhaul should be accomplished at BOH and follow-on ROH 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 thegse historical maintenance
burden analyses, to support the implementation of a maintenance policy
for the AN/SPA-14 (AN/SPA-50A) on hoard the OG-16 and CG-26 Class ships

that is equivalent to the policy previously recommended for the FF-1082
and DDG=-37 Clagses.

3.2.2.3 Recommendations

On the basis of this analysis, the following rbcomndauions should
be adopted for the CG~16 and CG~36& Class ships:

For the BOH, perform class B overhaul of the AN/SPA-74 (AN/SPA=5Gi).
{This task is currently included in the CG~16 and CG-26 Claszs
DDEOC repair reguiremencs for BON.)

For the follow-on ROH, include an engineered tagk in the CNP for

dapot-level accomplishment of class B overhaul to the AN/SPA-T4
“{AN/SPA=500) ¢

- Por reliability and maintainability, accomplish field changes 3
. and 8, when available, to the AN/SPA-74 and AN/SPA-50A, respectively.

"3,3 SURPACE SEARCH RADAR SYSTEN (SWAD 451-1) AN/SPS-10( ) RADAR (APLS
57036615, 57036620, 57036630}

The surface search radar system consists of the AN/SPS-10{ ) and

“IN-66 radar sets, associated waveguides, and antenna assemblies. The
~ primary function of the system is surface targe: detection and tracking:
. however, the radar sets are also used for short-range navigation and have
"~ the capability to detect low-flying aircraft. The LR-66 is a ccmmercially
piroduced radar that provides a relative plot presentation on its own
cathode ray tube (CRT) indicator. The AN/SPS-10( ) is the primary surface
 ssarch radar for many Navy ships, It displays a true bearing plot of

yeturtied video ol a separate CRYT radar vepeater and is the only surface

ssaxch equipsent that exhibited a maintenance burden s‘gniﬁcant enough
to be selectesd for detalled analysis.
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3.3.1 Background

Three versions of the AN/SPS-10 are installed on the CG-16 and (G-26
Class ships: CG-16 is equipped with the AN/SPS-10(C) (APL 57036615),
vhile the xemaining eight ships of the class have an AN/SPS-10(D) (APL
§7036620) installed; an AN/SPS-10(F) (APL 53036630) is installed on each
of the CG-26 Class ships. The three configuratiocns of the radar are
similar in terws of design, function, repair parts, and preventive mainte-
nance requirements; therefore, their historical maintenance burden data
were ausmad to obtain an overall data base that reflected 52.4 and 60.4
ahip operating years (SOY) of experiance for the CG-16 and CG-26 Class
ships, respectively. Since the AN/SP5-10 was also installed on the FF-1052
and DOG-~37 Classes and was previously analyzed, the documented rasults of
their analysis will be cormpared with (G-16 and CG-26 Class analysis results
to deteruine if equivalent maintenance histories were experienced.

2,3.2 Discussion

33.2.1 NS summary

Table 2-4 compares the NDS historical maintenance burden data for the
€G~16 and OG-26 Class ships with the results of the two previously accom-
plished AN/SPS~10 analyses for the FF-1052 and DDG-37 Class ships., An
examination of tha data reveals that the burdens arve zimilar; NDS narrative
data indicatad that the AN/SPS-10 hiztorical KRS maintenance burden, in
terma of type and level of repair and equipment failures, is equivalent to
that buxrden previously determined for the two other clasases. The receiver/
transmitter (RT-272M) contributed 45 porcent of the reported ship's force
corrective wmaintensnce burdens for the CG-16 and €G-26 Clase ships. Although
eXACt parventages were not available, tha FF-1052 and DDG-37 Class analvses
algo indicated that the raceiver/tranamitter was responsible for a major
portion of their burdens. MNaintenance actions reported against the
veteiver/transmitter unit were primavily £or pert rveplacemant. Antenna/.
-pedeatal asserdly AS-936/SP5-10 accounted for 30 percent of the remaining
- maintenance Burden, while migcellaneous repairs performed on the remaining
units constituted the othar 25 pescent.

3.3.2.2 CASREP Sumsary

A - CASREP data indiceted 0.9 and 1.0 CASREPs per S0Y for the CG-16 and
Uh~26 Clase shipa, respectively, which comprres closely with the 0.8
. CASREPS par ysar for the bDG-37 Class ships.  The FPF-1052 Class exhibited
a CASREP xate of 0.4 par S0Y: causes for this diffexence could not be
identified becaure of the randos failures obsexved in the data. The types
of failures reposted frr the FP-105% Class were sivilar to those for the
other three classes; there appetrs to be no appreciadle difference in the
historical maintenance busden for the four classes (as reported by CASREPS).
The antenna/pedastal assembly was found to be a major souyxce of CASREPs
- for the CG=16 and CG~26 Class ships, with 17 out of 38 {or 45 percent) of
the total CASKEPS for both classes. The remaining CASREPS were attributed

1?7
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Table 3-4. COMPARISON OF AN/SPS-10 CORRECTIVE MAINTENANCE BURDEN
AMCNG FF-1052, DDG~37, CG-16, AND CG-26 CLASS SHIPS

CORRECTIVE I%"AiNTENANCE MAN-HCURS EXPENDED

+ | Total Ship . , !
. Class | Operating Shiﬁ ?M:°r°e : IMA : Shif';ui°r°e
Years (SOY) ] ) )
Total | Per SOY | Total : Per SOY | Total | Per SOY
FF-1052 15,4 7,573 50.0 479 3.2 8,052 53.2
DDG=-37 43,9 2,804 66.0 29 0.7 2,923 66.6
4 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 the FF-1052 and DDG-37
Classes, and that the antenna/pedestal asssmbly was the major contributor
to system downtime.

3.3.2.3 Parts-Usage Summary

The high-usage-rate parts identified fox 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 seleccted for detailed analysis in tha FP-1052
Class analysis:

Part 7 Circuit Symbol NSN
_'Receiver crystal CR=3002 through CR-3004 9N 5961-615-43509
Transmit/raceive tube V3002 9N 5960-262-~0174
Magnetron V3001 1N 5960-968-13852
Motox/clutch B30C2 9G 6105-308-5315

Similar findings for the ¢G-1€ and CG-26é Class analys.s indicated that
the maintenance exp.rierce 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 DDG-37 Class burden data with PP-1052 Class burden
data. Corrective measures have been undertaken to reduce the impact of
these part failurecs on the AN/SPS-10 maintenance burden: £ield changas
13 and 21 improve ruceiver crystal reliability; better quality control of
nulge transformers should reduce the replacewent rate of T/R tubes and
magnetrons. Shipalt documentation indicated (uat shipalts CG-16=-1320 and
0G-26-424, Install AN/SPS-10 Solid-State, will accomplish the complete
repluceman” .of tha present tube=-type AN/SPS-10 with an all-golid=state
equipment, designated AN/SPS-67. The AN/SPS-67 is currently undergoing
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technical evaluation and iz programmed for installatior aboard the $G-16

Class in 1982 or 1983, depending on funding requirements. The (G-26 Class

will receive the new equipment later, probably in 1984 or 1985, Table J
3-3 also ghows that electron tubes reflect the major portion of the

identified high-replacement-rate partsa. Historically, tube replacement .
has been considered a routine corrective action rather than a major main- J
tenance procedure. Until the AN/SPS~10 is replaced with the AN/SPS-67,

vaplacement of electron tubes {8 expected to have little impsact on maine-

tenance burden; therefore, no changes are recomvendsd. It was concluded J
that corrective measurcs have been identified and implemented to alleviate i
the maintenance burden attributed to the identified high-replacement-rate

parts, and that the installation of the new solid~atate AN/SPS-67 will

eliminate electron tube problems. It is Xxecommended, therefore, that J
field changes 13 and 21 be installed where applicable in all AN/SPS-10( )

radar sets. J

3.3.2.4 Depot-Level Mainterance Swmmary

SARP data and current CG-16 and CG=-26 repair profiles indicate that R
class B overhaul of the AN/SPS-10( ) is a routine overhaul requirement. »
For the 0G~16 Class, 10 out of 1l SARPs indicated class B overhaul, while
for the CG-26 Class, class B ovorhauls ware recommended in three out of o
five SARPs. On the basis of the nhumber of possible falluves of repair
parts (particularly electron tubes), the historical depot-level burden -

data, and the results of the earlior analyses of the FFP-1052 and DDG-17

Classes, it is recommended that a clasas B overhaul be accowplished during _
BOH and, if necessary. during follow~on RON if the AN/SPS=57 s not in= Loiad
stalled as a replacensnt aystem. '

3.3.2.5 Antenna/bedestal Assembly

Ny

Au atated previously, a reviaw of CASREP and NDS data indicated that _
tne antenna/pedestal assembly AS-936/5P5-10 has also been a major con- b
tributox to ¢%-16 and CG-26 Class burdens, A total of 17 CASREPs (4% vl
percent of the system total) were sumitted for antenna/padestal failures, _
and neaxrly 30 percent of the maintenance man-houra yeported can be attributed ;
to this equipment., Ship overhaul documontation indicates that class B -
overhaul of the antenna/pedestal assembly is a routine repair item re-
quiring an average of 28 man-days. The FF-1052 analysis noted that corxvsion- y -1 ‘

\

relatad failures in the antenna/pedestal assembly were yesponsible for a

large man-hour burden. Tho analysis recommended the establizhment of an

antenna turnavound program to provide for uniform overhaul and conniwtent .
performance. The DDG-37 Clams analysis stated that taintenance burderna .
ware mimilar to those of the FF-1052 Class and concurred with the antennha I
recommandations. Discussions with NAVSEN technical personnel (SBEA 652) -
indicated that the AN/SPS-10( ) antanna ie included in an overhaul program, ; ‘
with overhaul or replacement at ROH intervalas in accordance with the Search

Radar Restoration Program Plan, published by NAVSEA (SEA 6521): therefore,
the current maintenaice strategy of run-to-failure with routine PNS accowms
plishment should remain unchanged. It is recosmended that the AS«936/5PS«10 i

antenna,'pedestal assenxbly be class B averhauled or exchanged with a re- -
furbished unit during BOH and follow-on WM.
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3.3,2.6 Maintenance Policy

It was concluded from this conparative analysis that the maintenance
axperience for the AN/SPS-10( ) aboard the CG-16 and CG-26 Clase ships
is equivalent to that experience previously analyzed for the FF-1052 and
DDG-36 Class ships, and that the FP=1052 and DDG=37 Class recommendations
are applicable to the AN/SPS-10( ) aboard the CG-16 and CG=-26 Class ships.
Therefore, the following FF=-1052 and DDG-37 Class recommendations are
appropriste for implementation in the €G-16 and CG-26 Classes:

* Perform class B overhaul or exchange of AS~936/5P5=10 antenna/
pedestal agsembly during BOH,
* Parfort class B overhaul of AN/SPS-10( ) radar,

* Perform class B overhaul or axchange of AS5-936/5P5-10 antenna/
paedestal assembly during follow=on ROH.

¢ Parform class B overhaul of AN/SPS-10{ ) radar during ROH.

3.3.3 Recomnendations

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

* Naintain the present run-to-failure maintenance strategy with
current PNS tasks.
*  For the BOH:

*+  Pperform class B ovarhaul or exchange of the AS«936/5P5~10
antenna/pedestal assombly.

*+  Perform class B ovarhaul of the AN/SPS-10( ) radar.

{These tasks are curvently included in the CG=-16 and CG=-26 Class DDEOC
repair requirements for BOM.)

s  For the follow=on ROW!

*s  Include an enginecred task in the CNP for depot-level accom-
plishment of class B overhaul of the AN/SPS-10( ) radar.

*s  Inzlude an engineered task in the CNP for depot«level acton=
pliahment of class B ovarhaul or exchange of the AS-=936/
SpS«10 antenna/pedestal assembly.

* For reliability and maintainability, ensure that field changes 13
and 21 are installed.

3.4 AIR SBARCH RADARS (SWAB 452-1)

The primary purpose of the air search radars is to detect remote air
targets and provide target range and bearing information to the shipboard
radar data distribution system., Thesa tracking data then way be displayed
and processed for use by various shipboard fire control systems.
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This air search function is currently provided by three different
two-dimensional (range and bearing) radar sets for the CG-16 and CG-26
Class ships: AN/SPS-40( ), AN/SPS-43, and AN/SPS~49 radar sets. Table
3-6 summarizes the air search radar set distribution for the CG-16 and
CG-26 Clasa ships. Each ship is equipped with one air search radar set.

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

CG=16 Class CG~26 Class
Nomenclature APL Applicable Hulls | applicable Hulls

AN/SPS-40C Radax | 57033660 31, 32, 33, and

k1)
AN/SPS=40D Radayr | 57039665 29
AN/SPS~43 Radar 57039900 16, 17, 18, 20 27, 28, and 30
21, 22, 23,
and 24
AN/SPS-49 Radar 57040400CL 19 26

Baseline overhaul (BOH) will modify the present air search radar con¥i-
guration by replacing most of the existing tube-type AN/SPS-40( ) and
AN/SPS=43 radar sets with the newer solid-gtate AN/SPS-49 radar set. (G-
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 ROH subsequent to BOH. Accomplishment of shipalts CG-16-

1151 and CG-26~0331 will provide these airx search radar alterations to the
CG~16 and CG-26 Class ships, respectively.

Bach air search radar set requires several additional government-
furmished equipments to function as a complete air search system, including
radar repeaters, a synchro amplifier, and an IFF subsystem. For this

analysis, these goveynment-furnished equipments are addressed and discussed
as part of the AN/8P5-40/43/49 radar set,

The different alr search raday ssts were each examined; the resuits
of these examinations are presented in the following subsections.

3.4.1 AN/SPS-40{ ) Air Search Radar (CG-26 Class only)

3.4.1.1 Background

The accumulation of historical maintenance data for the 0G-26 Clasa
AN/SPS-40( ) radar sets comprises data veflecting three different radar
set configurations: AN/SPS-40B, AN/SP5-40C, and AN/SPS=40D.
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A comparison of the average reported corrective maintenance burden
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 configurationms. 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, ASMD 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).

3.4.1.2 Discussion

MDS Summary

Table 3-7 summarizes the reported ship's force and IMA corrective
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
: ] \
Equi & Total Ship Ship's Force IMA Ship's Force
Pop nlpamtmi’on Operating + IMA
tears (S0Y) Per Per ' Por
Total SoY Total 50Y Total SOY
5 14.5 1,410 | 94.6 63 4.2 ] 1,473 ] 95.9

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 components. No regular patterns appeared for any partic-
ular type of repalr action.

The xeported IMA man-hours were expended for troubleshooting assistance
{44 man-hours), antenna repair (10 man~hours) and miscellaneous repairs
(nine man-hours). No repetitive INA corrective maintenance actions were
ohgerved.

The results of the analysis of the FF-1052 Class AN/SPS-40C( ) radar
set raview of axperience were similar to these findings.
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- Parts-Usage Summary

Table 3-8 lists AN/SPS-40( ) significant parts usage. The data
revealed that elactyxon tubes have the highest replacement rate. Spares
are carried on board and these 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 axpected usage
rates determined by the Ship Parts Control Center (SPCC) master hesc
replacement factor list.

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

CASREP Summary

The avallable CASREP data for the AN/SPS~40( ) radar set were examined;
the results indicated that 27 CASREPs were reported, at an average rate of
1.6 per ship operating year. The reported casualties were random, and no
recurring maintenance problems were identified.

Depot/Intracycle Maintenance Summary

The appropriate SARPs and departure reports were not available for
review. However, conversations with NAVSECNORDIV technical personnel indi-
cated that the AN/SPS-40( ) radaxr sets historically have required a class
B overhaul during ROH.

PMS_Summary

PHS NIP R-13/4-78 was ravicwed to identify any scheduled tasks re-
quiring outside assistance. MRC C~1 of MIP R-13/4-78 indicated that the
following AN/SPS-40( ) radar set units were to be overhauled during each
shipyard availability:

Unit 10 - Lompressor
Unit 12 - Antenna

Unit 17 - bDistilled-to-fresh~water hoat exchanger
-~ Unit 18 - Distilled water pump

4 “The availabla corvective wmaintenance data (NDS and CASREPs) for units
10, 17, and I8 were examined; it was found that the maintenance burden
contributed by these units was minimal. There wera no repetitive maintenance
~actions or failuras identifiod that would prevent reliable operation of
thess unita during an extended operating vycle. Therefore, for these radar
_ set units, extension of the c¢yclic requiremants listed in NRC C-1 fyxom
~ 36 months to 60 months is feasible. The results of the analysis of the
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FF-1052 Class surveillance radar system are in agreement with thisz 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 MRC C~1 of MIP
R~13/4- 780

Because of the anticipated BOH replacement of three of five of the
AN/SPS=40( ) radar sets with the new AN/5PS-49 radar sets, and bacause of
the lack of repetitive or substantial corractive maintenance problems
observed in the data, majer changes to the present maintenance strategy of
“run to failure" and performing the preventive maintenance prescribed by
PNS are considered inappropriate.

Rasults of this analysis indicate that class B 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
accomplished 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 ROH and SRA-1l, thereby
vetaining a maximum overhaul or replacement interval of 36 months. This
requirvement was developed on the basis of the restoration program experience
with this antenna and has been specified by NAVSBA memo 934XMIP Ser 8255
of October 17, 1978, from NAVSBA 934X (931X) to NAVSEA 652. 0On the baais
of this NAVSEA requirement, it is recommended that the AS-2782A antenna be
replaced at BOH with a refurbished antonna. It ig also recommended that
an engineered task be included in the CG-26 Class CNP for dopot-lavel
replacement of the AS-2762A antenna during the SRA-1 subsequent to BOH.

This requirement is not currently included in the ©G-26 Class DDBEOC
repair requirements for BOH. On the basis of the findings of this analysis,
it is xecommended that the CG-26 Class DDEOC repair requirements for BOH
be changed to include a requirement to accomplish class B overhaul of
those AN/SPS-40( ) radar seta which are not replaced by the newer AN/SPS-49
radaxr sets.

3.4.1.3 PRecommendations

Thoyfollowing racommendations should be adopted for all CG-26 Class
- AN/8PS-40( ) radar sety that are not being ruplcced during BOH with the
AH/SPS-49 radar sets:

*  BOH requirements

s+ Perforn class B overhaul of the AN/SPS-40( ) radar set (to
 include units 10, 17, aad 18) in accordance with NRC C-) of
NIP R-13/4~78.
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¢+ Fkeplace the AS-2782 antanra with a refurbished unit in
acoordance with NAVSEA memo SIXANIP Ser 8355 of 17 0ct:obu‘
1978.

Note: The CG~26 Class DUBOC repair requirement to class B
o overhaul the AN/SPS=-40( ) radar set should be changed
to include overhauling units 10, 17, and 18 in accord-
ance with NRC C-) of MIP R=13/4-78.

*  Intracycle requirements - Include an engineersd task in the 0G-26
Clasa CNP for depot-level replacesent of the as-zma antennd -
during SAA=1 with a rxefurbished .unit.

3.4.2 AN/SPS-43 Al Search Radar

3.4.2.1 Background

The AN/SPS=4) air search radar is currvently inatalled ahoavd eight
0G-16 Class ships (all except CG-19) and thres CG-28 Class ships (0G=-27,
=28, and =30), as shown in teble 3«6, AN/SPS=43) radar sats were installed
"~ on CG=-19 and 0G-26 Quring portions of the NDS data period. ‘Therefora, the
maintenance data reported by these two ships are included in the review
of experience for the CG-16 and CG-26 Class AN/SPS-43 air search rodax.

The AN/SPS=43 radar sets installed on the (G~16 and CG-26 Claus ships

o ‘are identicel, and examination of the NDS data indicated that the mainte-

© nance experience for the AN/SPS-43 radar sets of each class was amm.
- Therefore, both ship classes are discussed together.

Shipalts CG~16-118) or CG-26-33), ASND Plan, Replace AN/SPS-¢3 with
~ AN/SPS~49, ave currantly programmed for sccomplishment during BOR of all

- but one of the 11 shipa on which the AN/SPS-43 radar set is installed.

 The (G«28 is now scheduled to retain the AN/SPS=43 radar aat until the

" BMOH subsequant to BOH. Therefore, all vecomssndations wade in this sub-

- wection will apply only to- ah&pa mt will :nuiu the mfsps-ca zadar set

until tonw-oa RO,
© 3,4,2.2 Ddiscussion
DS Summary -
, Table 39 sumﬂ:u the ship's force and IMA corractive maiatenance
© wanehours reported for the CG-16 and 0G-36 Class AN/SPS+4) radar sets.
- ‘%his table shows that the ship‘s force maintanance buxdens exparienced
: tor m CG=16 and €G-26 cxusu were nearly the same. :

A review of the NDS narutivn indicated that the sajority of the

" ship's force cotrective maintenance time reported wan expended xeplacing

: - failed parts and cmmu. portordno winoy ndjuwu to the quipnnt._
-and. Mu&mﬁm. ‘ :
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Tadle 3-9, CORBERCTIVE mmﬂmmca BURDEN SUNMARY FOR cc-ls &ND
CG~26 CLASS AN/SPS=43 RADAR 5ETS U
‘Corractive Maintenance Nan-Hours Expanded
ship | Equipment 1::::.3;:: Ship's Force INA s"\“:';":““ L
Class | Population | yorve (soV) _ -
Per Per Per
Total | oo | Total | oo Total Sov ,
"
CG=16 9 50.4 13,195| 262 $01 11.1 ] 13,786 | a7}
.CG=26 4 26.4 7.158 1 201 134 5,1 7,392 | 278.2
"The relatively small IMA corrective maintenance burden was primarily
attributable to noarecurring equipment failures and service requirementa J
that were not within ship's force capabilities. PField change installa-
tions, test equipment calibration, and the overhaul of several coolant
pusps and an antenna motor were the major INA burden-producing tasks. The R
few remaining INA tasks weyxe for minor technical agsistance to ship's o
foxce.
]
Parts-Usage Summary -
Tha parts-usage data wers screened to identify any parts that exhibited oy
usage rates higher than expacted, as determined from the parts-usage source :
data from SPCC. Three partas were identified; they ave shown in table 3-10. —
Table 3420, AH/SPS-43 RADAR SET SIGNIFICANT PARTS-USAGE SUNMARY : C
. v Ratio ot Rusber of —
Total Class !
) - N Huber of Parts Used | Ships That
. neH Nomenziatuce Pwﬁﬁzm\ Peplacements | to Total | Meported x
+ ' Papulation Usage _
9 " . e o
Y 5960-230-3226 | Elactron Tube 0 H] 66 ' W) L)
tL 8640-776-0688 | Plleer 1 54 4.8 Y ]
o0 $680-985-9039 | Rlectron Tube n 349 w8 1 -
, - A ) f
Thess thres parts were examined further to evaluate their individual -

~ impact on the ship's force raintenance burden. A review of the NOS aarra-
tives and the AN/5PS-43 radar set APL indicated that these parts are -
" yasdily replaced by ship's force personnel, and are all stocked as on- '
board rxepair parts. In addition, thera have been multiple ovderings of
- these parts on each JCN, indicating excesasive orderings for “insurance®
_yeascn®.,  The replacemsnt of any of these parts ias not conxidered a major |
. waintenance action, but rather a routine corrective actiocn. Supply support, L
" therefore, was coisiderad to be adaquan. and no changes are recoamendad.
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CASREP 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
CASREPg 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 steck problems were identified.

PMS Summary

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

Depot-Level Maintenance Summary

A review of the available SARPs indicated that the AN/SPS-43 radar
get (including the synchxo amplifier and cooling system) had received
class B overhauls during eight of the 11 shipyard overhauls examined; each
class B overhaul tock 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 BOH 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 reccommended that those AN/SPS-43 radar sets which will remain on bhoard
the CG~26 Class ships after BOH receive a class B overhaul during BOH.

A review of the available SARPs also indicated that the AS-1091 antenna
and the AB-564 antenna pedestal were either class B overhauled (with an
aversge burden of 64 man-days) ox replaced wi'h refuxbished wits during
xegular availabilities.

The search radar restoration program, initiated by COMNAVSEASYSCON
(SEA652L) , provides a totally coordinated management effort designed to
furnish adequate material, funding, and logistic support to meet existing
and planned fleet requiremants for seaxch radar antenna and pedestal
rastoyration. Under this plan, the AN/SPS-43 rader antenna {(AS-1091) and
pedastal (AB-564) have a planned restoration cycle of three to four years;

" those CG~26 Class ships which will retain the AN/S5PS~43 radax set after
‘BOH should be scheduled for aN/5PS-43 antenna and pedestal restoration

(class B overhaul or exchange with refurbished units) during BOH on the
basis of the search radar restoration program plan. It is also recosmended
th&t an engirneered task be included in the (OG-26 Class CNP to replace the
AN/SPS-43 antenna and pedestal every 40 months on the basis of the search
radar restoration program plan.
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3.4.2.3 Recommendations

On the basia 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 BOH:

* BOH. requirements

s+ Perform class B overhaul of the AN/SPS-43 radar scot (including
the cooling system corponents and the synchro ampiifier).

*+ Perform class B overhaul or replacement of the AS-1091 antenna

and AB-564 antenna pedestal in accordance with the search radar
rastoration proaram plan.

(These tasks are currently inciuded in the CG-16 and CG=26 Ciass DDEOC

repair requirements for BOH and should be deleted from the CG-16 Class
document.)

* Intracycla requirements = Include an engineered task in the CNP
for depot-level accomplishment of class B overhaul or replacement
of the AS~1021 antenna and AB-564 antenna pedastal every 40 ronths
in accordance with the search radar restoration program plan

3.4.3 AN/SPS-49 Alx Seaxch Radar -

3.4.3.1 Background

Shipalts G-16~1151 and CG~26-33), ASND Plan, Replace AN/SP5-43 with
AN/5PS-49, provide for a new solid-state aix search radar, designated
- XN/SPS-49, for CG-1& &nd CG-26 Class ships. Currently, one ship (CG-19)
. has an AN/SPS-49 radar installed: however, the available maintenance data
" ware hot sufficient to pemmit establishing a useiul historical maintenance
profile for the m/sps-tg ndn- set.

3.4,3,2° Dbiscussion

Analysis Scooe

This analysis was limited Ly the lack of substantial historical mainte-
nance data. Data availability for the AN/5PS-49, which was calculated on
“the bun of curxantly kuum BOH schadules. is as follows:

Ship mrating Years of Data

1979 2.9

1980 5.3

- 1981 S 10,5
1982 _ 16.7
1983 2.4

1984 40.0

: a review of the maintenance data at a later date would he desirable,
- conmidexring the increasing svailsnility of operating sxperience &hd wainte-
. nancy data for tha AN/UPS-49. It is recommended thiat a review of the
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saintenance experience with the AN/SPS5-49 be conducted at a later date;
the earliest recommended 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
parsonnel ravealed that a combination restorative program for the AS-~3263
antenna and padestal ussembly is included in current rsstoration cycle
plapning. The planned replacement schedule provides for: (1) rsplacement
of the antenna reflector during SRA-1 and ROM, thus retaining a 36-month
cycle similar to that for the AN/SPS-40C, and -40D radar antenna; and (2)
replacement of the pedestal assambly at each ROH. This replacement schedule
should be included in the CMP for CG-16 and CG-26 Class ships. It is rec~-
omanded, therefore, that engineered tasks be included in the ©G-16 and CG-26
Clags CNPa for depot~level replacement of the antenna reflecior every 40
morthy, and for replacement of the pedestal assembly each ROH.

PMS Summary

The current MIP for the AN/SPS~49 radar set (MIP R-703/1-A8) was
reviewed, and no requirements were identified that would normally require
cutside assistance. The existing PNS requiremonts are adeguate, and nc
changes are recossended.

34,33 Recgmrendations

, On the bagis of this analysis, the foliwing recompendations should
. be adopted for the (G~16/26 Class ships:

* Por the intracycle - include in engineered task in the CG-16 and
06~26 Class CNPs for dapot-level replacemsat of the AN/SPS-49
antenna roflactor evaxy 40 months. :

* Foxr the follow-on FOH - include an engineered task in the CG-18
and CG-26 Class CNPs for deput-level replacement of the AN/SPS-49
antanna and pedestal assembly.

¢ oonduct a follow-on reviev of mxintensnce burden experience at a
future date. On the bagis of known BOH gcheduies, the earliest
retommended yeview diate would be at the end of FY 1982,

3.5 HEIGRT-FPIRDING RADAR (SWAH 453-1) AN/SPS-4B{V) AND AH/SPS-48C(V)
- (RPL 57040405) ‘

fha 3-D ajr search surveillance zyatem for the Cu-16/26 Classas is
the RN/SPS-48(V) series cadar. ‘The AN/SPS-48(V) is a thrae-dimensional
{range, azimuth, and height-finding) air search, cosputer-controlled,
frequancy-scanning, multiple~bean pulsed radar. This sysiom is used to
- detect, identify, and compute the height of an aixcraft and is the primary
source of targat designation data for the surface missile system. Shipalts
0G~16-1034 Rav 1 and CG~26~0179 Rev 1 modify the basic radsr sat to form

v

31




the AN/SPS5-48A(V) for the CG-16 and CG-26 Classes, respectively. This.
mdification adds moving ‘target indicator (MII) capability and improves >
radar detection performance in clutter. Shipalts CG~16~1035 and. CG-26- th
0180 mcd@ify tYe AN/SPS~48A(V) vadar 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 g. ;
detection speed and reliability, and overall performance of the radar i
system with the naval tactical data system (NTDS). The programred, post- o
BOH configuration for the CG-16/26 Classes includes the AN/SPS-48C(V) T
modi fication for-all ships within the classes. ' The AN/SPS-48C(V) contains ]
the’following functional systems: :
-« kntenna system fﬂ
¢ .. -
* Trausmitter system
*  Receiver system . ‘ o S n
* Frequency synthesizer sysﬁem' - ' - o hod -
* Compute:r system R : ' ' R
* Power supply system ) ] o . o
* Display system T -
+ Moving-target indication (M¥I) system \ b : : ;;
* Automatic detection and tracking (ADT) aystem -
The major support systems for the AN/SPS-48(V) sexies radars are the de-. L]
. wmineralized water coolant system (DWCS), the air-pressurization system,-
' arid the .ship's ac power’ system. 5 ]
3.5.1 Background o Cobd

Although the AN/SPS-48C (V) modification is currently installed or is . Lij
being installed on six ships of the two classes, little historical mainte- . 1
nance information on the AN/SPS~-48C(V) was available within the data base
used for this analysis. However, because the AN/SPS-48C (V) is essentially o
an AN/SPS~48A(V) with the ADT capability added, the analysis was based on - [ J
+he AN/SPS-48A(V) maintenance actions and documentation. A total of 15 -
ships from both classes reported data on the AN/SPS-48A. Of the total of T
36.1 ship operating years (SOY) for the AN/SPS-48A(V), 0.75 SOY was attrib- f
uted to the AN/SPS<48C(V), Corrective and preventive maintenanve data K b
for the ADT system were incorporated as appropriate to the analyaie. The . ‘
data reflecting maintenance on the original configuration are not included = ..
in the analysis becausa of major changes incorporated in the nodifications. . ‘L;

These equipments are identical for both the CG-16 and CG-26 Classes - _
and will be discussed together. Significant differences in the data - i:"
between the classes ara presenced when those difterences are useful for.. - ek
analysis purposas. 4 :
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The present configuration for the AN/SPS=48{(V) saries radars on the
CG+16/26 Cless is as follows:

Modi fication. - Hull No, {CG-XX)
AN/SPS-48A (V) | 18,21,22,24,27,29,31,32,33, and 4
AN/SPS-48C(V) - completed 16,19,20,23,28; and 30 '

AN/SPS-48C(V) - in progress (BGH) 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 obtainad from MUS data files for the CG-~16 &nd CG-26 Classes, Also
ghown in the table are the maintenance burden data for the DRG-37 Class. -
A corparison of the data reveals similar maintsnance burdens among the
three classes. Differences in the rate data could not be attributed to .
any single source; errors in reporting and determining man-hours, differences
in skill levels or experience, and variations in configuration are typical
of the contributors to the variances in esperienced maiatsnan.e burden duata
found i the analysis.

the man-hour. burdens dncurred by ‘thess twd classes of shipe when the dsts
wera compaead wvith similar date for the ODI~37 Class. Thesefore, variances
in ths buvden figures presented horein do ot suggest maittenance strategies

. differant froam the. wcrategicn £ound iﬁ the sosultn of thn DDG:37 Class
mdis; : . - : . . .

3_‘3

o
Table 3=11., COMPARISON OF AﬁfSPS-QSA(V) coaascwxve HRI&?ENANCE
j ' i BURDEN DATA BETWEEN CLASSES
., [ _ c#:ractivg Maintenancs Man-Hours Expended
3 = B - total Ship [ - LT S
, o S Class | . Operating | Ship's Force § IMA Shiglgﬁiaree
3 SPRUR o Yesirs o - R T C
T 0 | Total | sov | wotal | sov | Total ] soy
N 16 | zaa | a0 e | 3 | sel a,233] 300
SR 26 220 | e,267 |ars | 7270 3.3 8,339 | a0}
o A8 3h$pa) EER - , _ : g ‘ .
sy o 16.8 - | 9,057 §:537 8 279 }16.34 9,291 | 5%)3
P s . {-t6 ahipm) | N S g 1
ey o ' ; i
C- . .. Furthex investigatidn nf eho«ﬂss natrative d&ta on an. iadiviﬂual ship
- . basig for ths CG«16 and (G-26 Clasues yevealed no appreciable aifferancas
' ao o An ths type Of taske completed, the equipnent or compunents affactad, asd
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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 comparxison revealed little difference
among the three classes with respect to the cause of the CASREP. High-
voltage-component failures within the transmitter gsection 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 S1 percent of

‘the total downtime 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

§0Y. It is concluded, therefore, that the malntenance burden reported by

ASREP for the CG-16 and CG~2% Claases ia similar to that for the DDG-37
€lass.

3 5.2.3 Parts-Usage Sumna:y

Patts-us&ge data were scresned to identify recurring failures. The

- results show that the high-usags parts idemtified were those same parts that
‘had been identified previously for the DDG~37 Class. Of the 14 significsnt-

usage parts found by the DDG~37 Class analysis, 13 were found in the screen-
ing for the (G-16 and CG-~26 Classes. Table 3=12 provides a conmparison of -
parts-usage data for the three classes. Of those significant-usage parts,
cowmon to all thres classes, nons experienced usage rates higher than those

VA;rates pradicted by using Navy supply system source Jata.

3 5.2. 4 naoot-navwi-ﬂain:enance Qummarv

Departuve reports and SARPS were also reviewed to establish the depot-

level historical maintenance profile. The results of the review indicate

‘that the tasksy cumpletad during an overhaul period for the AN/SP5-48A(V)

ary consistent in texms of classes of rxepalr with the recommended tawks .
listsd ia the DGG—37 claas analysis and DDG=3? Claas repair ptofile.~

ig_ia concluded tnat_substantial evidence exists (as a result of
these historical mainteénance data analyses) to support implementing a

‘waintensnce policy for the AN/SPS-48C(V) on board the CG-16 and CG-26
Clasges that {= eguivalent to the policy previously racommended for the -

DUG~37 Class. The fullowing DRG-37 Class maintenance actions are appro-

“ytiahe for 1mplemnncant0n in the cc»la and CG~26 Clagsas:

v perform class B QVﬁthaUI of AN/SPS-48( ) components not affected
by ahipakﬁs at. BOH.

Perform class ¥ overhsul af an:enna or replace antenna with
~ ‘vestored antetma, it available, at BOW.
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. ¢ Perform 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
.mzintenance plan (CMP).

* Pu¢rform class C repairs to AN/SPS-48( ) at each ROH as required
by POT&I and CSMP results. 1Include this action as a gualified
~ task in CG-16 and CG~26 CMP.

*+ Perform class B ovarhaul of antenna or replace antenna with
restored antenna, if available, at ROH. Include this action as
ar engineered task in CG~16 and CG-26 CMP.

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

The :nsatallation of the elliptical waveguide system, recommended in
the DDG~37 Class analysis, also applies to the CG-16 and CG-26 Classes;
these installations have been completed on approximately 50 percent of the
CG-16 and {G-26 Class ships, with the remaining ships programmed for future
accomplishment of the modification. Shipalts CG-16-1176 and CG-26-0344,
Install Elliptical Naveguide, provide for a waveguide system that, hecause
of its eisctromagnetic characteristics, has a higher power-handling
capability and is less susceptible to arcing than the original rectangular
waveguide configuration. These shipalts also spacify that installation
of the nev waveguide system should be accomplished when the rectangular
system's condition deteriorates to the point where the system is uneconom-
ical to r=pair. It was concluded that such an alteration would reduce
waveguide arcing problems that are being experienced currently and would
also prov.de an improved material condition of the waveqguide 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 techniciansz 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 ADI modifi-
cation rejuires additional training with respect to computer diagnostics,
maintenance, and operation. A ship survey conducted as part of this
analysis ravealed that ship's force desires more practical experience in
the formzl school environment with the AN/SPS-48(V) system. The results

of this 2nalysis agree with the DDG-37 Class analysis; it is concluded

that the Javal Sea Systems Command should review the routine evaluations

of the ‘curriculum and .of the graduates of the AN/SPS-48C(V) Navy training
course tc 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

¢+ perform class B overhaul of those AN/SPS-48( ) components
which are not affected by shipalts.

s* Parform class B overhaul of antenna or replace antenna with
restiored antenna, if available.

s+ Pperform class B overhaul of the radar cooliﬂb gysten,

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

*s  Accomplish shipalts CG-16-1176 and CG-26-0344, Install Ellip-
tical Naveguide, as applicable.

* For the follow-on ROH

¢+ Include a qualified CMP task to perform class C repairs as
required by POT&I and CSMP results.

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

** 1Include an engineered CMP task to perform class B overhaul
of the radar cooling system.

* Por integrated logistics support, NAVSEA technical personnel should
review routine avaluations of the curriculum and of the graduates
of the AN/SPS-48C(V) Navy training cougrse to continually assure
the course's adequacy.

© 3.6 SONAR SYSTENS SURFACE SHIPS (SWAB 460-1)

the undexrwater surveillance system provides an anti-subrarine warfare

~ (ASW) cepability to identify and track submarines, and to provide ship-
“boaxd fire control systems with target bearing and range data. The AN/SQS-

23 sexiay sonar set on board the CG-16 Class and the AN/SQS-26 series sonar -

- et on board the CG-26 Class constitute the aystems in SWAD 460-1. The

AN/505-23 series is currently programmad for replacement by an all-golid-

. . state electronic system (designated AN/SQQ-23B) and was not analyxed for
this report; howevarx, the transducer group for the AN/SQS~23 (Th-208A),

~_ which is to be retained for use with the replacement AN/SQ{)=23B systen,
- was -analyzed. The equipments in SWAB 460-1 for the (G-26 Class that were

selected for analysis include (1) sonar set AN/SQS-26, (2) Louis Allis
power supply (LAPS), and (3) sonar/radar cooling systom pumps. The vesults

::z.nt the analysis of these groups ot equipments are presented in the following
- lubltction:

N
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~ .3,6.1 Sonar Set AN/S0S-26 (Series

differences are diascussed separately.

" in the- tmet-d saintenance burden for Sd-hor” sperating cycle.
-~ -deficiencies in present maintenance preatices couid not be identified, and

“..the general tendency of ship's forte maintenance burden wes to vesain
falyly constaint over time,

| 23 quartars; this afforded the opportraity to present a

07 :histoxy profile of st ledst five yewrs for the AN/SQS-26( ) sonar set.

S 1t was. concluded from the NDS revive that ship's’ force maintunance pctmol
: .'_-m uhqmuly tzdmd: ml: ship's foxce po:fou unem on thu

APLs 57091608, 57091609, 57091.610)
{CG~26 Class Only) S AN

3.6.1.1 Background

™o modifications of the AN/SQS-26 series are found currently in the
CG=-26 Class; major equipment differences and configuration variances
betwaen the two modifications make each modification subatantially differ
ent from the other., The CG~27 has the AN/SP5-26 AXR (APL 57091608), whila
the CG-26 through CG-34 have the AN/SQS-26BX modifications (APL 57091610;

For the purposes of this analysis, all equipments are discussed togethar

as one functional system, designated AN/SQS-26 ( ), regardless of APLs.
However, maintenance practices that are not common because of configuri-ion

The claas lead ship, 0G-26, is undeg’
‘going modernization and will receive the AN/SQS-53A monar set as tha replace-
went system for the AN/SQS-26 series on this ship. It is expected that the
AN/SQS«53A sonar set will be the configuration for the follow-ships w:thin.

the clags; howaver, this configuration change is not o:qucccd to agouyr
until the mid-1980s,

Data for the analysis reflected maintenance experience of 48 calp
oparating years (SOY) for the AN/SQS=-26BX and 7.1 SOY for the AN/SQS-26AXR.

© 3.6.1.2 Discussion
HDS Sunmary

‘The historical maintenance profile for the AN/SQS~26( ) sonar set’

- was obtained by reviewing NDS narrative data, CASREPs, PNS N'Ps, SARPs,
“and overhaul departure reports. The results of the NDS data review are
prexented in tible 3~13, which shows that ship's force expu:lenced’ ‘naarly

" all (95 percent) of the total reported burden. -

squipmants and conponents were the principal contributors o the ovarall
maintenance burden.

of repair actions requiring parts, sumnariea of deferral actions,.
when-discovered, and cause codes for the repair.

- distridution of repair actions, the typical failure Jor che AN/SQ8-26( )
-+ ‘vesulted in the replacemeant of parts by ship's force,
- ansistance required,

" tion -and were judged by ship's force to be the result of norwal wear-out
L er m}inq. In addition, there were no identi ®iahd.

Mpndah can B

c  seaized at a pci:.ndie rate, 'mna-um annlysi: af ahlp'- foxce mm-' :

Randaii fallures of elestronic .
Table 3-14 lists the total repair actlons, the numbar

As can bo seen from the

with little cutside
~ Failures were discovered uir-ly &urinq no¥ial opera~

- —F W :nilﬂim m" tht

Oiie ship (-G-30), had not had an overhaul for
a wodal maintenance.

fo

»
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Table 3-14. SELECTED NDS DATA FOR AN/SQS-26( ) SONAR
. . AN/SQS-26 BX AN/SQS-26 AXR
" Description Nusber ::?:::1 Number ::f:::l
Number of Rapair Actions (Total) 2,604 100 405 100
' Number of Repair Actions Raquiring Parta 2,037 m il 77
When Discovered:
buring operation . 1,236 4 236 58
During inspection 462 18 54 13
When lighting off or starting 100 4 k] 9
During PNS or system test 561 21 4 13
Not applicable/other 275 10 3% 9
Cause:
Normal stress/deterioration 1,862 ] N 292 7
#anufacturer/installation defects 70 ) ? 2
Abnoywmal/Bnvironment 123 S 18 4
Lack of knowledge or skill » 1 1
Inadequate instruction/procedure - 89 3 FH
Inadequate design : Y o4 2
| wor applicablesother M6 n % | 19
. | veterrals o ' ' '
o1 back of materials . | es0 | a8 n 18
.1 outsids sssistance 1 e 6 @ 10
Work backloy/oparational priority 135 I »
. wiscellanecus reswons. ] e ) 10 ]
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AN/SQS=26( ) system with only minimal outside assistance; that the correc-
tive maintenance tasks performad, primarily nonperiodic electronic module/
component replacement and minor adjustments, are readily accomplished

(given the availability of necassary repair parts): and that, on the hasis
of the NDS data analysis, extension frow a 36-month to a S54~month (+ 6
months) overhaul cycle is feasible. INA man-hours contributed five percent
of the total burden for the AN/5Q8-26BX. The task that contributed most

of this buxden 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 Dome Rubber Nindow (SDRW), improves
SONAR perfromance and reduces maintenance and repair. The rubher acoustic
window resists marine growth and saltwater deterioration, (the major source
of IMA burden for the system) and, if damaged, can be more ecsnomically
yepaired than the steel dome. Three ships of the class, (CG-29, -31, and
=34) have all-ste=2]l domes and ave currently scheduled in the FMP for acccme

_plishment of shipalt CG-26-0149. It was concluded that the primary cause

of the historical IMA maintenance burden should bas eliminatad with the
ingtallatinn of the rubber window. Therefore, it is xecormendad that ship-
alt CG=-26-0149 be accomplished during BOH for the remaining hulls of the

. class. Shipalt (CG-2€-0384, Install SONAR Dome Rubber Coating, would alaso
~ provide protection txom system degradation caused by marine growth; this

shipalt should be accomplished if shipalt CG-26-0149 is not authorized for
accomplighment. If either shipalt is not accomplished, the reguiraments

of CONNAVSURFLANTINST 9000.1, article 10552.5, apply, Thias article specifies
that AN/SQS-26-equipped ships with all-steel domes shall schedule a SONAR
undervater dome scrud {SUDS) before commencement of refresher training and
approximately every six months thercafter. For all-steel dome ships, it

is recommended that an engineerud task be included in the CNP for INA

accorplishment of a SUDS at six~month intervals.

- CASREP Summary

CASREP data for the pariod 1 January 1972 through 31 August 1978 were
analysed to determine thoss recurring maintenance actions requiring (1)

. parts that weru not available, or (2) outside assistance at the tima of

the casualty. Eighty-eight CASREPS were prepared during 40.2 S0¥, for an

 _aversge of 2.2 CASREPs per SOY. Of the total downtime of 87,800 hours, 44

percent {or 38,632 hours) was attributed to supply ressons -- e.g., parts
vere either not on boazd or not carried -- and 56 percent (or 49,120 hours)
to maintenance actions. The CASHEPe for the AN/SQS<26AXR, reviewed sepa-
rately, indicated a CASREP rate of 2.3 pexr SOY, Outside assistance was
required for 12 out of 68 CASREPs and was attributable to isoblated, onhe-

 tims-only failures or degraded performance that could not ba predicted.
The resulty of the CASREP review of this complex systam wers not c.vonsid.ud
o indluuw of significant uinumnco problems.

PNS_Sumsary
PRS RIP S0-23/2-78 for the AN/SQS-25BR was reviewad to determine the

* xequiremsnts for cutwide assistance and possible CRP tasks. ‘the following
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requirements were evaluated as to the adequacy of the task, frequency, and
lavel of accomplishient:

¢ (-3, overhaul of heat exchangers

* ' C-4, transducer element and cebling impedance measurement using
AN/WQON=-5 tast set

* 6UM-1, replacement of cooling-water flexible hoses

Tha first two regquirementa have 3é-month cyclic periodicity, as defined

by AN/SQS-26BX PNS MIF S0-29/2-78) replacement of cooling-water hoses, 60M-1,

has a specified frequency of 60 months. Each equipment.is discussed in the
following paragraphs.

It was detexmined that the maintenance burden of the heat exchangers
vas minimal: one CASREP, with a total downtime of 506 hours and no mainte-
nance actions other than acheduling of an overhaul, was obsarved in the NDS
burden data. This mipimal burden presented little evidence acainst extending
the overhaul pericd to 54 months., It is therefore recommended that cyclic
requirewment C-~3 of NIP S0-29/2-78 be extended to a 54-month overhaul cycle
and that a claes 3 overhaul of the heat exchangers be a2ccomplished during
BOH and foilow-on ROH.

Sonar transducer replacement pollicy i: establizhed by NAVSEA lnstruction
9460.4A, which specifies the following:

*  AN/SQS=26AXR with TR-198 txansducer slaments and AN/SQS«26BX with
: TR-203A transducer elevants gshell kave ail defective alemants
replaced at ROH.

* Duving the intracycle pericd, defective élements are replaced only
. if pore than 57 elements in the entire array or more than 15 elements
in any aingle aperture have failed.

.Defective tranaducer alemhts are determined during bra-arxlval innpsdtionu
~ and teats prescribad by cyclic requirement C-4. . ‘The low maintenance burden

obserwed in the MDS and CASREP data for the transducer alaments indicated
that extansion of cyclic requirement C-4 from 36 to 54 wonths is feasible,
Four maintenance acticns, for a total of 297 ship's force man-houis and cne
CASREP, were requived as a result of defective transducers. During the
data period investigated, 305 of 4,032 transducer elemants were raplaced;

this reflects a replacesent rate of 6.35 elements per ship per year. It wvas

soncluded that the transducer elements have experianced a limited number of

. failufes and a relatively low veplacement rate and maintenance burden. On
- the hasis of this conclusion and the NAVSEN policies on tranvdecex replace-

ment, it is recosmsnded that the (-4 cyclic requivement to teast the elemants
and cabling before regular overhaul be extended to 54 months, and that an
enginsered task be included in the CRP for depot-level replacemant of

defective transducer elements and assuciated cabling during follow-on ROHM

as indicated necessary by POTEI and CSKRP results. This depot-level replacement

" task, currently Included in the CG-26 Class DUBOC vepair requirements. for
" BOM, encompasses both the AN/SQS-26AXR and AN/SQS~26BY svnar sets.
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Replacement of the sonar cooling-water hoses, specified in MIP S0-29/
#-78 requirement 60M~-1, should be accomplished at BOH and follow~on ROH.
MDS 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 justify modifying
the task frequency. It is therefore recommended that the 60M-1 requirement
of MIP S0-29/2-78 be maintained at the prescribed frequency; the hoses
should be replaced at BOH and during follow-on ROHs as part of the class
B overhaul for the sonar set.

Parts-Usage Summary

Parts~ugage 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 List. For those components with BRFs listed, the CG=26 Class
“experienced" 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( )
gonar set.

On the basis of the maintenance burden reviews, the present mainte-
nance policy for the AN/SQS5-26 series sonar and related systems is adequate.
Therefore the primary conclusion £rom the analysis is that the AN/SQS-26BX
and AN/SQS-26AXR sonars can be maintained in a satisfactoxy readiness
posture throughout the EOC on CG~26 Class ships. This conclusion assumes
that all maintenance factors (e.g., PMS tasks, skill levels, and parts
availability) remain unchanged and that completion of BOM repairs is
accomplished to bring the eguipment up to a satisfactory material condition.

Although ship's force has aldequately performed the majority of the cot-
rective waintenance for the AN/SQS-26 during the operating cycle, the
cxitical ASW functions provided by this system requizre that the AN/S{QS-26
be in the best possible material condition before entering the DDEYC.
Therefors, a class B overhaul during BOM and each follow-on ROd is recom-
mended, Historically, the depot-level maintenance burden has been a result
- of qclass B overhauls., A review of CG-26 Class SARPs indicated that 10 of
‘11 SARPS recommended a class B overhaul; the average overhaul burden vas
-782 man-days. '

'3.6.1.3 mmnaaeions

. - On the basis of this analysis, the following recomnendacioas should
be adoptad for ‘the CG-26 Class ships:

* for the BDH

¢ Parforia Class B overhaul of these AN/SQS-26 series sonar set
equipsants which are not affected by shipalts, Include in
this requigrement PNS MIP $0-39/2-78 cyclic tasks C-3 (overhaul
of heat exchangers) and 60M-1 (replacement of cooling-water
flexible hoses).
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‘s Raplace defective AN/SQS-26 series sonar set transducer elements
as required by FOT&I and CSNP results.

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

ee Accoup).ilh shipalt CG-26=0149, Installation of SONAR Dome
Rubber Window, or, as the less desirable alternative, shipalt
CG=-26-0384, Install SONAR Dome Rubber Coating, as applicable
to €G-29, =31, and -34,

* For the intracycle, include an enginecred task in tha CMP for IMA-
levol accomplishment of a sonar underwater dome scrub (SUDS) to
the AN/SQS-26 gseries sonar set as requiraed by COMNAVSURFLANT INST
.9000.1, article 10552,5, This requirement applies to all-steel-
dome ships enly (CG-29, =31, and -34).

* Por tha follow-an ROH:

s  Include an engineered task in the CMP for depot-level accom-
plishment of class B overhaul of those AN/SQS-26 series sonar
set equipments which are not affected by shipalts. Include in
this zequiremant PHS MIP 80-29/2-78 cyclic tasks C-3 (overhaul

~ of heat exchangers) and 60M-1 (replacedent of cooling-water
flexible hoges).

“ee  Inclugde a qualified task in the CNP for the depot-level replace-
' ment of defective AN/SQS5-26 seuies sonar set transducer ele-
mants &s required by POTGL and CSNP results.

3,‘6.2 LAPS and Related Components (APLs 32523001, 151160003)

306.2 1 Ckal’ﬁ\:ﬁd
'm- SONAT pover suppxy (LAPS) is a combination Of static and potary:

"~ electrical equipeents utilired to provide a low-voltage, high-current source

of power for active transmission. The LAPS contains four separate equip-
mant groups: Lwo potor geaerator (HG) sets, lubrication stand, NG static
controller, and three input transformers. Although there arve three con-
Sigurations, each identified by a separate APL, the LAPS equipment is

‘addressed ax one functicnal group, identified by APL 32523001, The static

controller {APL 151160003) has several configurations and is addressed as
part of the IAPS systam. NOS historical maintenance burden data from each
configuiation were aumsed to achieve a total maintenance burden profile; that

- pxonh reflects 55.1 SO¥ for tha LAPS, including the static controller.

3;‘&102 l‘lsc\ﬂ&im‘\

NDR Susssary

The results of the MOS DBurden analysis, sumsmarized in table 3-13,
indicate that ship's force experienced approximately 98 percent of the

. total veported burden for the LAPS system. 'rhe NDS narratives indicated
L& !hip'a totce correctiva mrintenance burdew dxotribution as shown in
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Table 3-16. DISTRIBUTION OF LAPS CORRECTIVE MAINTENANCE BURDEN

Nasntenance Actlon | O Cen | antours . | Totel nanhones
Raplaeeﬁunt of sami=- 68 1,990 (24.4)
Conductors (transistors,
diodes, SCRs)

Replacement of electronic 22 688 ( 8.5)
mnodules

Replacement of reaistors, 25 138 ( 1.7)
capacitors

Replacemant of fuses 43 434 ( 5.3)
Replacemant of magnetic 2 106 f1.3)
amplifiers e

Totals (Elactronics) 160 3,354 (41.2)
NG set repairs (Unknown)*® 2 260 ( 3.4)
MG set replacemant (1) 1 593 ( 7.3)
MG sat oll-loak repaiva k| 52 { .6)
NG set bearing replacement 1 82 ( 1.0)
Lube-oil pump repairs b 41 L .5
Totals (MG set Related) 13 1,048 (12.8)
Nen-identifiable ropairs 10 2,178 (26.8)
Niscellaneous repairs Y 1,561 9,2

Totals for LAPS 224 8,141 {100.0)

(Blectronics, MG Set,
and Miascellaneous)

*Narratives too brief to identify wpecific rvepair actiuui.

table 3-16. As indicated by the data, roplacement of the electroric

modules and components reflect a significant (41.2 percent) portion of the

LAPS maintenance burden., Non-iduntifiable repeirs, which accounted for

nearly 27 percent of the total man-hours, ware a rewult of accounting for
maintenance actions raported but not described completoly in the MDS nare
Nonperiodi., one-time repairs and replacements of consumable-

ratives.,

type parts sucn as inalcator lamps were summarized undoxr miscoellaneoua

Yepairs, Thesa data indicate that the bulk of tha LAPS maintenance burden

experienced by ship's force is a result of random olectronic component
and part failures rather than the fallure of an NG sat or the support
systen's machanical componenta and partm,

Repairs to the mechanical por-
tlons of the LAPS amounted to less than one=third of the burden ganersted

14 ),Wﬂ‘; r""—"
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by the electronic components. IMA actiona totaled 204 man-hours, or 3.7
man-hours per SOY, Review of the NDS narratives did not reveal any signifi-
cant INA maintenance actiona, '

CASREP Swmmary

CASREP analysis revealed that 18 LAPS-raelated CASREPs were reported

&

. from 1 January 1972 through 31 August 1978, for an average rate of 0.4
CASREPs per SOY. Only one ship reported significant (2,958 hours) downtime

& caused by MG set maintenance (in this case, a total replacement action).

10d7)

It was concluded that the LAPS MG sets were not a significant contributor
to CASREPs. Thia conclusion is further substantiated by the vesults of a
review uf CASREP data for the FF-1052 Class, which has the AN/SQS-25CX sonar
set installed. The FFr-1052 Class data indicated a total of 86 CASREPS, for
an avarage rate of 0.6 CASREPS per SOY; three CASREPs were attributed to
LAPS NG set failure. Of the remaining CASREP-documentad faillures, there
ware nn recurring failure modes. Further, the distribution of fallures was
random. On the basis of the observed random failure pattexrn and the rela-
tively low CASREP rate, it was concluded that the LAPS had not expsrienced
any significant maintenance problem that contributed to the prepavation of
CASREPS .

—

PNS _Sumunary

PMS MIP S0-96/1-78 was reviewed to determine the requirements for out-
side assistance and nossible CNP tasks. The following reguirements were
evaluated as to the adequacy of the task, frequency, and level of-
accompl ighments:

ok

L

« R4 = Ingpect motor generator, lubricaticn system, and cooling
systenm; test nitrogen cylinder and asaociated gauges; and replace
unit 4 check valves,

¢+ C=1 = Roplace flexible hoses and fittings.

e

Both of these requirsments are schedulad for completion during shipyard
availability, On the basis of the NDOS data review and CASREP review, no
changes to reguivemnnt R-4 are needed.

Paragreph 10552.7 of COMNAVSURFLANTYNST 9000.1 apecifies that replace-
pent of the LAPS floxible naltwater cooling hoses and fittings shall be
accomplished at I5~-month intervals. This requiremsnt (C-1) should there-
fore ha accomplivhed during the BOH and included in the CG-i6 CMP. It ia
recomoendad that an engineered task be included in the CHP for depot-level
replacement of the LAPS flexible sultwater ccoling hoses and fittings avery
.36 moaths aftor BOH.

Depot-lLevel Naintenance Summary

The depot-level historical maintenance profile, identified by review-
ing SAKRPS and the CG~26 Class repair profile dated Hay 1979, indicated
that class B ovarhauls of the LAPS were recompanded in six of 11 SARPs
reviawed; the averages burden for an overhaul was 537 man-days (4,376 man-
houys) . ’
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Review of the NDS and CASREP data indicated that the bulk of the
corrective maintenance burden was due to electronic component failures, -
which historically eoxhibit a constant faulure rate (that is, thexe are no
waar-out modes or aging effects). A class B overhaul would do little to
reduce the corrective maintenance burden associated with the LAPS aince
the mechanical components, which would be restored to like-new condition
and thereby would be less likely to fail, reflect a fairly small percentage
(13 percent) of the total LAPS burden. Class B overhaul of the electronics
would xesult in an insignificant reduction in overall burden bacause the
elnctronic component failures observed in the data review exhibited random,
unpredictable behavior. In addition, five of the 1l SARPS reviewed indi-

cated that class C repairs wers a satisfactory level of rtpair for the
LAPS,

It is concluded that class C repairs us determined by the results of
POTSI or ship's CSNP would provide an adequate rspair level for the LAPS
during each ship's overhaui.. Therefore, it is recommended thet a gualified
task be included in the CG-26 Class CMP for depot-level accomplishmwnt of
class C repairs during BON and each succeeding ROH as indicated necessary
by POT&I and ship's CSMNP results, The requirement for class B overhaul of
the LAPS specified by the CG-16 and CG-26 Class DDEOC repair requirxements
for BOH should be deleted from that documsnt.

Although no particular problems were indicated by this analyeis, fleet
inputs to the DDEOC program have indicated concern over the LAPS-xalated
maintenance burden. As indicated by table 3-13, 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 malntenance
burden. Aan analysis of the LAPS is being conducted in conjunction with an
in-depth engineexing analysis of the AN/SQS-26CX. General Electric of
Syracuse, New York is conducting the analysis effort,

Paxta-Usags Summary ‘

Part#~usage data were examined and, on the basis of the few parts
that were initially screened, it was deteyminzd that there are no major
suoply support problems for LAPS.

3.6.2.4 Rncommandationl

The present maintenance policy for the LAPS should be maintained for
the extended operating cycle. As a rosult of the historical maintonance
burden analyses, the present maintenance policy is judged to be adequate,
wid the LAPs can be maintained in a vatisfactory readiness posture through-
cut the BOC. On the basis of the analysis, the following reccemsndaticns
should be adopted for the CG-26 Class ships:

« PYor the BOR:

so  Parform class C repairas to the LAPS equipment as indicated
necessary by POTEI and CSNP results.
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s+ Accomplish depot-level replacement of flexible saltwater cool-
ing hoses in accordance with paraguaph 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.

*+ Por the intracycle, in¢lude an engineered task in the CMP for
depot-level replacement of flexible saltwater cooling hoses and
fittings 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 CSMP results.

3.6.3 Sonar System Cooling Punps (APL 016110340)
© 3.6.3.1 Background

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 heat exchangers that function
to keep the sonar set within temperature operating limits, This cooling
system is also shared by the air search radar system [AN/SPS-40( ) series
or AN/SPS~43 geries depending on hull]. The cooling system pumps were
selacted for analysis on the basis of thelr contribution to the overall
class burden. -Thres configurations of cooling system pumps are examinad: .

Hall APL Nanufacturer
27 016100264  Goulds
28, 32, M 017030101 - Caxrver
29, 30, 31, 33 016110340 . Aurora

The equipmants aéo functionally similar and wiii=be discussed tugother
regardless of APL or manufacturer. Data- for the analysis reflected 107.4
EOY of maintenance experience. ' ' : _

'.3.6.3.2 Discusaion

NDS_Summary

Table 3-13 lists the reported MDS burden for the fresh water cooiing
pumps for the radar and sonar cooling system. Analysis of the HDS -
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narratives revealed that ship's force corrective maintenance burden amounted
to 444 man-hours distributed as fcllows:

[ ]
Maintenance Actions Number of Ship's Force

Occurrences Man-Hours
Overhaul of pumps 8 322
Replacement of mechanical 7 107
seals
Replace wearing rings 1 5
Replace bearings 1l 10

The burden rate was 8.1 man-hours per SOY or 4.0 man-~hours per EOY. The
primary failure mode was mechanical sea) 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)
4id not appear to be a significant burden on the basis of ocuurrences of
the task, The average maintenance burden for seal replacement was 15.3
man=hours. SMA 218-728, FF-1052 Ciass ASROC Nissile Heating and Cooling
System and Radar-Sonar Electronic 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
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 ships; therefore, the burden of 4.2 man-hours per EOY for the CG-26
Class radar/sonar cooling water pumps was relatively low also.

The INA maintenance burden of 488 pan-hours was due primarily to over-
haul of the pumps; a complete overhaul of a pump by an INA facility created
an average burden of 12¢ man-hours per pump.

No periodic failure rate could be determined from the data. However,
on the basis of the few instances of pump overhauls cbsexved in the NDS
data base, replacement of worn cut internal pump parts occurred at
incervals that varied from 1.3 months to 40.3 months; the average integval,
baged on 16 maintenance actions, was 18.4 months. These replacements

. included maintenance actions identified as single part replacements, such

as mechanical seals, ship's force overhauls, and overhauls accomplistied 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.

! CASREP Sunewry

CASREP data for 1 Januvary 1972 through 31 August 1978 indicated that
one CASREP, reflecting a total downtime of 1,403 hours, occurred during
that period for the radar and sonar cooling system putmps; this failure was
not evidence of any recurring class-wide problems and was therefore judged
to be a minimal buxden.
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PMS Summary

PMS task requirements were reviewed for adequacy and outside assius-
tance requirements, and no changes are recommended,

Depot-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.

{2

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 accommodate the total system demand if the second pump fails. Ship's
force perscnnel 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,

- a qualified task should be included in the CG-26 Class CMP for depot-level
accomplishment of class C vepairs of the radayr and sonar cooling-water pumps
during follow-on ROH as indicated necessary by POT&I and CSNP results.:

3,6.3.3 Recommendations

Ho changes to ship's force maintenance practices are recoumended; PNS
- yoquirements should be maintained during the EOC. On the basis of this
analysis, the following recommendations should be adopted for the CG-26
Class ships: )

[::3 [

¢ For tha BOH:

s+ Pezform class C repaixs to the 8Q5~26/5P5-40/5PS~43 vooling-
water pumps as indicated necessary by POTGI and ehip's csap
results.

*» Delete requirement for class B overhaul of LAPS in CG~26 Class
- DDBIX repalv requirements for BOH, _

* For the follow-oni ROH, include a qualified task in the CNP for
depot-level accomplishment of class C vepairs to the §Q5-26/5PS«
40/5P5-43 cooling~water pumps as indicated by POR&X and ship's
CSNP results.

3.6.4 AN/SQS-23D Tranducer, TR-197/TR-208A (APLs 91849700, 91850301)

3.6.4.1 Background

Eight of the CG-16 Class ships are equipped with the TR-208A sonar
transducer, and the ycmaining ship of the clamss (CG-22) has a TR-197. %The
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TR-208A is manufactured by Dynamics Corporation of America, Massachusetts
Division, Hingham, Mamsachusetts, and the TR-197 is manufactured by
Raytheon, Lexington, Massachusetts. Both transducers are functionally
similar; therefore, their maintenance histories are discuased together,

3.6.4.2 Discussion

A total of only four maintenance actions and 36 wman-hours (all ship's
force) were reported agzinst the AN/SQS-23D transducers during the data
period. Three of these actions (34 man-hours) were reported for TR-197
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 othexr aystem
equipment maintenance; however, the transducexr was selected for analysis
because of its average overhaul repair requivement 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
tranaducer maintenance, drydocking of the ship is normally requived.
Therefoxe, wost of the maintenance required is accomplished during ROH
_ perioda.

Review of ship overhsul documents indicated that replacement of trans-

~ ducer slements is the most common repalr action required during ship ovex-

hauls, The guidelines for transducer and element replacement are contained
in NAVSEAINST 9460.13; those guidelines state that at ROH or during the
intracycle pariod batween ROHs, the test procedures in paxt IXI of NAVSEA
0567-LP-410-2000 and applicable PNS maintenance requiremeants are to be
- used to test transducer performance. NAVSECNORDIV and NAVSEA (660T)
personnel conduct a system degradation analysis on test z‘eault'.s and
. detemino the extent of vepairs to be accomplished.

As a result of the NDS data roviewed, and hecause no CASREPs ware
~ submitted for tranaducer failures, it waa concluded that the curgent xrun-
- to-failure waintonance strategy with routine PNS accomplishment is adaguate
"~ to maintain the AN/SQS<23D transducer throughout an axtended opexating
cycle. It is therefore xocomeended that the CG-16 Clags sonar transducers
be subjected to pra~overhaul test and performance evaluastion, with repairs

accorplished as raguired during BOH. In compliance with BAVSEAYNST 9460.1A, .

4t is also recommended that tesks be inciuded in the CG-16 CNP for accon-
plishing pre-overhaul test and evaluation of the sonar transducers and
‘vepairing or :ﬁpheinq the transaucote as mcuury durlng uch subuqutnr. :
: mc -

3.6.4.3 Racomnendatiéns

' Cn the basis ©f the resulta of this ROE, the i‘ollwinq recommendations
ave considered appucabh and whould ba adopead f.o: uhu CG-JLG cm- AN/SQ8-

43D scnars

- At wu. repalx or uphcc the transducey as necessary on the um
of ‘pre-overhaul systen partomncl teat uulysu mult:s. wae
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Maintain the current run-to-failure maintenance strategy for the
AN/SQS-23D transducer.

Include a qualified task in the CG~16 CMP to repair or replace the
AN/SQS-23D transducer at each ROH as necessary, on the basis of
pre-overhaul system performance test analysis results.

#

&



CHAPTER FOUR

CONCLUSIONS AND RECOMMENDATIONS

4.1 CONCLUSIONS

The following significant conclusions resulted from this review of
experience:

* .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
overhaul.

¢ Although some parts were identified as high-usage items, supply
. support is adequate and no specific changes are reguired,

¢ Sslected equipment for the CG-16 and CG-26 Class surveillance

 gystem/sonar systems exhibited similar maintenance histories for
identical or functionally similar equipment installed on the 0DG-
37 and FF-1052 Class ships. ’

. Ship'a force has demonstrated an adegquate capabilicy to parform
repairs with only limited INA agsistance.

*+ The seaxch radar restoration program should continue to refurbish
AN/SPS~40, -43, and -49 antennas at 36-month intervals.

* HNo specific electronic component maintenance problems wexe found
that would prectlude reliable operation of the surveillance systems/
gsonar systems during an extended operating cycle for CG-16 and
CG~26 Tlans ships.

*« A follow-on ROE for the AN/SPS-49 should bs conducted during FY
1582 or when 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. . '
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4.2 RECOMMENDATIONS

Corrective actions and planning activities identified by t.his ROE are
categorized as follows:

* ‘Baseline overhaul requirements

* Intracycle maintenance requirements

* Follow-on ROH requirements

* Reliability and maintainability improvements

* INA improvements

* Depot-level improvements

* PNS changes

* Integrated logistic support (ILS) improvements

Specific recommendations from this review of experience are summarized
m t&ble 4"‘10 .
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