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L ABSTRACT
Z n
L Present methods and data sources for measuring and
- assessing the material condition of Navy ships are exam-
‘ ined and discussed in this report. To develop a recom~
£ mended best approach, the most suitable existing method
¥ was identified and studies made to develop procedures for

enhancing its usefulness.
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SUMMARY

This report describes and illustrates a recommended procedure for measuring
and assessing the material condition of Navy ships. The procedure is based on

application of the data base provided by the Current Ships Maintenance Project

(CSMP). The.objective of the procedure is to provide maintenance management

personnel with a tool that will be useful in gaining visibility concerning the material

condition of ship systems/equipment, as defined by the Equipment Identification Code

(EIC).

Material condition is expressed in terms of mission essentiality, impact on

operational capability, and extent of maintenance manpower required to restore

items to a baseline condition.

The suggested procedure consists of seven basic steps:

a.

b.

Cc.

g.

Classify systems/equipments in terms of mission essentiality,

Classify systems/equipments material condition in terms of impact on
operational capability,

Classify systems/equipments in terms of extent of maintenance required

to restore,
Summarize material condition status,
Rank systems/equipments on basis of importance.

Monitor material condition changes at various points throughout operating

cyocle.

Compare material condition with a pre-established standard.

The illustrations in this report are based on a sampling of ships within the
Service Force, Pacific.

v/vi
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1
INTRODUCTION

1.1 BACKGROUND

Effective maintenance management requires visibility concerning the material
condition of a ship. For example, decisions relating to decommissioning of ships are
to a large extent based on material condition; and the formulation of maintenance
budget requests and allocation of fixed maintenance funds require quantitative knowl-
edge of the material state of shipboard systems and equipments. In short, most of
the decisions that maintenance management personnel of all levels are required to

make depend on factual information pertaining to:
a. The condition of specific systems or equipments

b. The relative essentiality of these systems or equipments to the ship's

mission

c. The quantity of maintenance resources (i.e., labor and materials)
required to restore them to a satisfactory condition.

Of interest to those seeking this information are 1) the source or sources that
will provide the most comprehensive, up-to-date, and readily retrievable data; and
2) how to document the data in a manner providing maximum visibility to mainte-

nance management.

Investigation of these factors formed the basis of this study. ARINC Research
Corporation was tasked to examine the present methods and data sources for measur-
ing and assessing the material condition of Navy ships; and to determine how these
practices might be refined, integrated, or augmented to provide a tool useful in
managing a ship's maintenance program.

1.2 STUDY APPROACH AND REPORT FORMAT

" The initial step in this study was to carefully examine existing methods for

quantifying ship material condition and to determine the extent to which these methods




satisfy the basic objectives of material condition measurement and assessment,
From this review, the most suitable baseline method was selected and studies made

to develop a recommended procedure for enhancing its usefulness.

The format of this report follows the sequence of the study approach.
Section 2 briefly describes existing methods for material condition measurement and
assessment, and points out the advantages and disadvantages of each. Section 3 out-
lines a recommended procedure for applying the most suitable of these methods as a

measurement/assessment tool. The procedure is illustrated in Section 4, utilizing
data on Service Force Ships. Section 5 presents a synopsis of the conclusions and

recommendations resulting from the study.




2
EXISTING METHODS

This section discusses the advantages and disadvantages of existing methods

for measuring and assessing ship material condition. Discussed are the:

a. Casualty Reporting (CASREPT) System
b. Board of Inspection and Survey (INSURV) System

c. Current Ship's Maintenance Project (CSMP) System

d. COMSERVPAC Regular Overhaul (ROH) Planning Procedures

2.1 CASUALTY REPORTING SYSTEM

2.1.1 Description

Under the CASREPT system, individual ships submit message reports to advise
operational commanders and other interested activities whenever mission-essential
equipment /material condition affects the ability of the ship to perform its intended
mission. CASREPTSs basically contain the following information:

a. Reporting ship’s name and hull number.
b. Fleet and TYCOM to which the ship is assigned.

The EIC and nomenclature of the equipment/system in which the casualty

occurred.

A narrative description of the casualty, indicating the cause, extent of

damage, and corrective action required.
The expected time by which corrective action will be accomplished.

A coded indication of the severity of the casualty, in relation to the ability
of the ship to perform its mission, (Table 1 lists and defines the applicable
severity categories. )

Parts data for materials required to correct the casualty.




h. The APL/CID number, if applicable, for the equipment/system in which
the casualty occurred.

i. The repair echelon required to correct the casualty.

Initial CASREPTSs are followed up by Periodic Situation Reports whenever
information changes occur. Casualty Correction Reports are submitted to advise
when the equipment/material has been restored to satisfactory condition. Casualty
information, both current and historical, is summarized in the Consolidated
CASREPT Reporting System provided periodically by the Fleet Material Support
Office, Mechanicsburg. The report is in two parts: Part I is a summary of all

i

£
6
g

CASREPTSs outstanding at the time of report preparation, and Part II summarizes
historical information. Table 2 herein lists and explains the types of information

contained in the summary reports.

2.1.2 Advantages and Disadvantages

The CASREPT system is a significant tool in the planning and management of
ship maintenance relative to the correction of mission essential equipment/systems.
Hence, while providing visibility concerning major maintenance problems, this sys-

T ST e R W et e AR5 Y R Y S P o

tem's design and application is such that it covers only a small but important fraction

of the total maintenance burden for a ship.

The CASREPT system is considered to represent a valid source of information
for determining the criticality or essentiality of the systems/equipments that make
up a ship. In illustration, Table 3 lists the total systems/equipments for ATF/ARS
type ships, based on the first two EIC indznture levels. A review of CASREPT
summaries for a sampling of three ARS type ships (covering a four-year calendar

" period from 1970-73) revealed that approximately one-third (31 out of 98) of these
systems/equipments had been reported as casualties that affected the ability of the
ship to perform its intended mission. These casualty items are denoted by asterisks
in Table 3. A similar review of CASREPT summaries can serve to establish the
mission essentiality of systems/equipments on other types of Navy ships.




~ 2.2 BOARD OF INSPECTION AND SURVEY (INSURYV)

2.2.1 DescrlBtion

All ships of the Fleet are subjected periodically to an extensive inspection by
the Board of Inspection and Survey. Such inspections provide a relatively thorough
determination of the material condition of a ship.

Deficiencies are itemized in a report submitted at the conclusion of the inspec-
tion. The deficiencies are organized into areas of departmental or divisional
cognizance (e.g., navigation, operations, weapons, deck, main propulsion, electri-
cal, and auxiliaries) and classified as to importance. Type I deficiencies are those
which would cause the ship to be unseaworthy, substantially reduce its ability to
carry out its assigned mission or tasks, substantially reduce the effectiveness of
personnel or material, or cause serious injury to personnel or serious damage to

important material. Type II deficiencies include all items not considered to be

Type 1.

2.2.2 Advantages and Disadvantages

The INSURV inspection system prcvides a thorough and significant measure-
ment and assessment of the material condition of a ship. As such, it constitutes a
vital tool for managing a ship's maintenance program. The principal limitations of
the system from the standpoint of total maintenance management objectives are that:

a. Inspections normally occur at relatively infrequent intervals, and

b. The system is not inherently designed to provide a quantitative indication of
the extent of maintenance action required in the correction of deficiencies.

2.3 CURRENT SHIP'S MAINTENANCE PROJECT

2.3.1 Description

The Current Ship's Maintenance Project is a reporting, storage, and retrieval
program designed to provide visibility regarding all maintenance (except preventive)
required at any given time. The system, which is part of the 3M program, utilizes
the Maintenance Data Form (OPNAV 4790/2K) as the basic vehicle for recording




deferred maintenance requirements. The CSMP is designed to provide the following

-information on each deferred maintenance action pertaining to the ship:

a. Job control number, which inciudes identification of the work center
assigned to manage the maintenance

b. EIC and, where applicable, APL/CID number

c. The operational status (i.e. whether nonoperative or operative but with
reduced capability) of the equipment/material requiring maintenance

d. Date the item was reported

e. The priority with which the maintenance should be accomplished
f. The type of ship availability required for accomplishment

g. Nomenclature for the equipment/material requiring maintenance

h. Narrative description of the condition requiring maintenance, and

recommended maintenance action

i. Estimated ship's force, tender, and depot labor (expressed in man-days)

required to accomplish the maintenance.

The above information, as reported by ship's force, is summarized in periodic
(usually monthly) printouts for use by ship's force and other activities concerned with
management of the maintenance programs. The summaries can be organized in a

variety of ways to facilitate their utilization.

2.3.2 Advantages and Disadvantages

The CSMP provides essentially all of the data elements required to provide
visibility in measuring a ship's material condition. Inherent in the system is the
capability to summarize, compute, analyze, or organize the maintenance require-
ments of a ship in consideration of severity of equipment/material degradation and

extent of the maintenance burden.

From a review of a sampling CSMP summary reports for Service Force ships,
it would appear that the principal limitations of the system as a tool for measuring/
assessing material condition relate to the completeness, accuracy, or timeliness

with which data are entered.




2.4 OVERHAUL PLANNING PROCEDURE

2.4.1 Description

Under current practices, Service Force ships undergo systematic ROH
planning. The procedure consists of a number of specified steps, some of which are
specifically directed at the measurement/assessment of the ship's material condition.
For example, the preparation of a work request package by ship's force and the con-
duct of preoverhaul tests and inspections provide a significant base of information
relative to ship material condition.

Also included in the planning is the formulation of labor requirements and
material costs associated with individual maintenance items. Estimates of these
costs for shipyard work items are made by the assigned industrial activity. Esti-
mates for ship's force are formulated as part of the Ship's Force Overhaul
Management System (SFOMS) program.

2.4.2 Advantages and Disadvantages

The ROH planning procedure currently being implemented for Service Force
ships essentially contains all of the elements necessary for measuring the material
condition of a ship. The data base created by the procedure provides the means for
diagnosing or analyzing material condition on the basis of a structured definition and
description of the ship, and quantifies the maintenance resources required.

Figure 1 illustrates various ways in which ROH planning data can be utilized to
measure material condition. In the illustrations, material condition is measured in
terms of the estimated cost required to restore specific systems/equipments to a
baseline condition.

While the ROH planning procedure does provide a comprehensive approach to
measuring material condition, its principal constraint is that it is limited to con-
sideration of one specific segment of time within the total operational cycle of a ship.

2,5 CRITERIA FOR MEASURING SHIP MATERIAL CONDITION
A procedure for assessing a ship's material condition should:
a. Cover the total corrective maintenance program for a ship

b. Quantify the extent of resources (i. e., labor and material costs) required

to accomplish maintenance




c. Be applicable at any point in the operational cycle

d. Express material condition in terms relatable to mission readiness, safety,

or other measures of criticality

e. Permit analysis or diagnosis of maintenance problem areas in relation to:
1) A structured description and definition of the ship's systems/equipments
2) The required echelon of maintenance (i. e., depot, IMA, or ship's force)
3) Type of availability required

4) Ship's maintenance organization.

2.6 CONCLUSIONS

Table 4 summarizes the capabilities of the four existing systems previously
discussed (i.e., CASREPT, INSURV, CSMP, and ROH planning) in terms of the
characteristics listed in Section 2.5. In general, no single existing system is con-
sidered to provide all of the characteristics considered important in measuring ship
material condition. However, at least as far as potential application is concerned,
the CSMP is regarded as the most suitable data base available for this purpose. This
conclusion is primarily based on the facts that the CSMP:

a. Provides a continuous, dynamic data base at all points throughout the

ship's life cycle

b. Can, as designed, quuntify the maintenance required (at least insofar as

labor is concerned)

c. Embraces all corrective maintenance requirements.

For these reasons, the CSMP has been used as the basis in developing the pro-

cedure described in Section 3.




TABLE 1. SEVERITY-CODE DEFINITIONS USED IN CASREPT SYSTEM

Code Definition

C-4 Not Ready — The condition of equipment/material precludes the unit's
capability to perform in two or more of its primary mission areas.
Backup equipment is not available; or, using its own resources, the unit
is unable to effect repairs within 96 hours.

C-3 Marginally Ready — Substantial degradation in the condition of mission
essential equipment/material significantly reduces its ability to perform
effectively and/or to conduct sustained operations, but does not result in
the total loss of capability in more than one primary mission area.
Backup equipment is not available, but using its own resources or
immediately available assistance, the unit is able to effect repairs within
96 hours.

Cc-2 Substantially Ready — Minor degradation in the condition of mission essen-
tial equipment /material affects its ability to perform in one or more
mission areas, but does not appreciably reduce its effectiveness and/or
ability to conduct sustained operations because 1) backup equipment is
available, or 2) using its own resources or immediately available assis~
tance, the unit is able to effect repairs within 24 hours.

C-1 Fully Ready — No degradations exist in mission essential equipment/
material condition; the unit is capable of effectively performing all its
primary missions for the prescribed periods.
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TABLE 3. SYSTEMS/EQUIPMENTS
APPLICABLE TO ARS TYPE SHIPS (Sheet 1 of 3)

EIC Nomenclature EIC Nomenclature
1100 Hull Fittings 4700 | *Power Supply Conversion
System
1300 Canvas/Rigging
8B00 | Small Arms/Motor/Machine
1400 Ladders and Gratings Guns
1500 Bulkheads and Doors 8C00 Explosive Ordnance Disposal
Equipment
1600 Deck Covering
A100 Shell Plating and Planking
1700 Hull Insulation and Sheathing
A300 Framing, Longitudinal and
1800 | *Storerooms/Stowage Transverse
Lockers (Salvage Equip.)
A500 Platforms, Flats, and Decks
1900 Workshop, Laboratory, and
Test Area Equipment A600 Superstructure
1A00 Equipment and Furnishings, AT00 Foundations, Main Propulsion
Utility Space and Auxiliary
1B00 Commissary Equipment A800 Bulkheads, Structural
1C00 Furn. /Equipage, Living/ A900 [ Trunks and Enclosures
Office/Control/Machinery
Spaces AA00 Sponsons, Armor Castings,
Forgings, Weldments
1D00 | Furnishings/Equipage,
Medical, Dental ABOO| Sea Chests
3100 | *Generating Plant, Ships ACO00 Ballast and Buoyancy Units
Service
ADO00 Doors, Hatches, Manholes,
3300 | *Generating Plant, Scuttles, and Closures
Emergency
AEO00 Masts and Kingposts (Except
4100 Power Distribution Cargo)
Switchboard
C100 | *Engines and Controls, Diesel
4300 Power Distribution System, AC
C300 | *Gears and Clutches, Detached
4400 Power Distribution System, DC
s C400 | *Shafting, Mechanical
4500 Lighting Distribution
System, AC C500 Air Supply, Combustion
4600 Lighting Distribution C600 Exhaust System

System, DC

*Mission-essential item,




TABLE 3. (Sheet 2 of 3)
EIC Nomenclature EIC Nomenclature
C700 Fuel Oil Service System, N400 Degaussing System
Detached
P100 | *Radar Surface Search
C800 | *Lube Oil Service System,
Detached P600 | *IFF Equipment
C900 | *Water System, Circulating and | Q100 Antenna System,
Cooling Communications
CBO00 | *Generator and Controls Q300 Teletypes
CC00 | *Motor and Controls Q700 Amplifiers, Audio
CD00 Cabling Q900 { *Multicouplers-Tuners,
Antenna
CEO00 Centralized Controls, Main
Propulsion Auxiliary QA00 | Infrared System
GB00 | *Gun Mounts QB00 | *Receiver, Communications
L100 Navigation System, LORAN QCO00 Control Devices, Remote
Communications
LB00 Gyrocompass LC and XLC
QD00 | *Transceiver, Communications
LF00 | Navigation Aids, Optical and
Miscellaneous QEO00 | *Transmitter, Communications
LGO00 Compass, Magnetic QF00 | *Cryptographic Equipment
LHO00 Instruments, Meteorological QRO0 ( Test Equipment, Special
Communications
LJ0O0 Lights, Navigational
R500 Sonar System, Navigation
LKO0O | Lights, Signaling
T100 | *Heating System
M300| Amplified Voice Communica-
tion System T300 | *Ventilation System
M400 | Telephone System T400 Air-Conditioning System
M500 Alarm, Safety, and Warning T500 Refrigeration System
System
T700 Plumbing Installations
M600 | Ships Orders and Indicating
System T800 | *Firemain, Flushing, Sprin-
kling, Washdown and Saltwater
M700 Recording and Projection Service
System

*Mission-essential item.




TABLE 3. (Sheet 3 of 3)

Nomenclature EIC Nomenclature

*Fire Extinguishing Systems TLO0O | *Steering and Ship Control
System

Drain, Ballast, Trimming,
Heeling, and Stbl Tank System TMOO| *Deck Machinery, General

Water System, Fresh TS00 Cargo Handling Ship and
Dockside

Scuppers and Deck Drains
TTO00 { Underway Replenishment
Filling, Ventilation, and System

Transfer System, Fuel/Diesel
0il w000 Electronic Test Equipment

*Air System, Compressed Y300 | *Boat, Utility

Exhaust, Supply, and Drains YAO00 | *Boat, Inflatable
Auxiliary Steam System
YCO00 | *Handling and Stowage
Service System, Equipment, Boat

Miscellaneous
Y600 | *Boat, Work
*Distilling Plant

*Mission-essential item,
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TABLE 4. SUMMARY OF CAPABILITIES OF EXISTING METHODS OF
MEASURING SHIP MATERIAL CONDITION

ROH
Characteristic CASREPT INSURV | CSMP Planning

Covers the total corrective No Yes Yes No
maintenance program for a ship.

Quantifies the extent of maintenance No No Yes Yes
resources required to restore
systems/equipment to satisfactory
material condition.

Can be applied at any time during Yes No Yes No
the operational cycle.

Relates material condition to Yes Yes No Yes
mission readiness, safety, or
other criticality measure.

4 Permits analysis or diagnosis of Yes No Yes Yes
1 maintenance problems in relation

’ to a structured definition and

. description of the ship systems and
equipments.

Permits analysis or diagnosis of Yes No Yes Yes
maintenance requirements in rela-
tion to echelon of maintenance
(depot, IMA, or ship's force)
required.

Permits analysis or diagnosis of No No Yes No
maintenance requirements in rela-
tion to type of availability required.

Permits analysis of maintenance Yes No Yes Yes
requirements in relation to ship's
maintenance organization.




Estimated Cost (Thousands of Dollars)

360

2 &8 8 3%

#
¥ L)
t &
; i
| i
: s 5 1 §
Hull  Propulsion El¢etrical Communi- Auxiliary Weapon  Other
cations Systems
and
Control

DISTRIBUTED BY MAJOR SYSTEM

{142

g 3%
EE AR
LR
T"’ Tino Ahn

Hull Fittings
iremain, Flushing,

i Egé

f55 i

B0 TANG  TI00 1100 TR0 €300 4100

oo =

.g.
e |

‘ost (Thousands of Dollars)
£
T

g
B

Estim
£

100

5
g2
e e

Privrity

DISTRIBUTED BY PRIORITY

SRR

rigeration

il E;E g ;l ééii i

T600 TMO0 Adoa TKoe G

‘rmq
Activity Cost (#)
Shipvard 1,966,473
Tender ar,osa)
Ship's Force | 11,525
Total 2,914,951

dd

s




«

Unknown

e 434
e o R
(1,213K)
1000K o
950K |-
900K -
800K -
mnr
700K
ssoxr
‘s
& Gookp
¥ ok
:
500K
el
§ Gokf
F ol
§ 100K
-
350K p-
300K -
250K
200K -
150K -
100K |-
50K - E
s & B 3 3 A ) g 3
z z e
S om0 RS Jaa AR
Work Center
DISTRIBUTED BY WORK CENTER
bet, of] Estimated Cost (3) for Work Asvigned to Each Accomplishing Activity (By Priority)
Total| Total
Activity | Cost ($ | Pre. | A B c D € ¥ G | uaknown
Shipvard 1,966,373) 67 | 454,465 | 171,203] %07,210| 435,362 | 44,858 5,121 68,154
Tender ar083f 1 23, B 7,956 5,463
Ship's Force | 911,525) 1 | 205,272 | 108,191] 244,244 | 134,964 | 37,250 155 1,500
Total R,ove, 051 | ton o | 720,737 | 279,334f1, 115,115 | 628,282 | 37,680 | 5.276 69,654

DISTRIBUTED BY ACCOMPLISHING ACTIVITY

Figure 1. Examples of Methods for Measuring Material
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PROCEDURE :

This section describes a recommended procedure and guidelines for measuring
the material condition of a ship using the Current Ships Maintenance Project as the
basic information source. The procedure is intended as a maintenance management
tool that will provide visibility concerning the nature and extent of corrective mainte-
nance required to restore material condition to an acceptable state. The procedure
consists of seven bhasic steps. The first three steps (not necessarily sequential)
invelve reviewing or analyzing CASREPTs and the CSMP to classify ships systems/

equipments in terms of:
1 — Mission essentiality

2 — Operational status

3 — Extent of maintenance required to restore to a baseline condition.

The remaining four steps involve organizing the results of the first three steps in

order to:

4 — Summarize material condition in tabular form

5 — Rank systems/equipments in terms of significance

6 — Monitor material condition changes at various points throughout the life
cycle

7 — Compare material condition with pre-established standards.

A flow diagram of these events, and a sampling of the accompanying data forms,
are given in Figure 2. Procedures for accomplishing these steps are given in the

following sections.
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3.1 STEP 1- CLASSIFY SHIPS EQUIPMENTS/SYSTEMS IN

TERMS OF MISSION ESSENTIALITY

Step 1 involves identifying which systems/equipments of a particular ship/
class/type are essential to the accomplishment of mission. Determination of mission
essentiality can be accomplished in any of the following ways:

a. Review INSURV data
b. Review CASREPT data

c. Make judgments based on mission analysis.

Of the above three methods, the second is recommended as the most practical.
In this approach, CASREPT summaries for a sampling of the class/type of ship
under consideration would be reviewed and a tabulation made of those systems/
equipments in which casualties have occurred during the period of observation. Fig-
ure 3 illustrates a recommended format for tabulating the data. The listing in
column 2 of the table would be derived from the first two levels of indenture of the
staging diagram for the ship class/type under consideration. Columns 3, 4, and 5
would be based on the results of review of the CASREPT summary for the sampled
ships. Column 6 would identify those systems/equipments that experienced a
mission-affecting casualty in any of the sampled ships. In compiling the table, only
those CASREPTs classified as C-2, C-3, or C-4 severity (see definitions in
Table 1) would be considered, since C-1 casualties do not degrade mission
performance.

It is recommended that the review of CASREPT data be supplemented by
mission analysis to identify any additional items that may be considered as mission
essential even though not reported as such in the past.

3.2 STEP 2 - CLASSIFY EACH SYSTEM/EQUIPMENT

IN TERMS OF OPERATIONAL STATUS

Step 2 would be performed by reviewing the CSMP at a given point in time to
determine the operational status of each system/equipment. In accomplishing this
step, CSMP entries would be grouped by EIC at the second level of indenture (which
could be done manually or by automated printout of the CSMP). Operational status of
each system/equipment would be assessed in terms of the following categories:

a. Inoperative — All or some of the material within the system/equipment
(as defined by the second level of EIC indenture) is totally inoperative.

22
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b. Reduced capability — All or some of the material within the system/
equipment is of reduced operational capability.

c. Degraded material conditions, but no effect on operational capability — All
or some of the material within the system/equipment requires maintenance
action, but the state of the material does not affect operational capability.

d. No degradation — No material within the system/equipment is degraded to
the point where corrective maintenance is required.

Classification into the above categories would follow consideration of all of the
CSMP entries for each system/equipment. Judgement concerning operational status
would be based on the descriptive narrative for the line items, together with the
"'status" indication (e.g., "OPER", "REDCAP'", '""NONOP") as listed in the CSMP,
The results of this step would be tabulated or summarized in a format such as

illustrated in Figure 4.
3.3° STEP 3 — CLASSIFY EACH SYSTEM/EQUIPMENT IN TERMS OF EXTENT
OF MAINTENANCE REQUIRED TO RESTORE MATERIAL CONDITION

This step would involve quantifying or classifying the maintenance burden of
each system/equipment relative to each category of accomplishing activity (i.e.,
shipyard, tender, ship's force). This could be done in any of the following ways:

a. Cumulate the estimated labor and material cost required to accomplish
all CSMP line items for each system/equipment.

b. Cumulate only the estimated labor required to accomplish all CSMP line
items for each system/equipment.

c. Classify each system/equipment in terms of maintenance burden using

broad terms and guidelines (e.g., '"Major'", '"Moderate', '""Minor", :
"Insignificant'). 4

The benefits and limitations associated with each of the above basic approaches

are discussed below.

3.3.1 Cumulate Estimated Labor and Material

This method involves estimating labor requirements and material costs for
accomplishing all CSMP line items for each system. The validity of these figures
depends, of course, on the accuracy, completeness, and availability of the elemental

23
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data. Labor estimates could be derived from the CSMP if sufficiently accurate data
has been entered by ship's force. Material cost estimates could be formulated from
standard estimating techniques. This would result in a summary of maintenance
requirements for individual systems/equipments in a form similar to that shown in

Figure 5.

It should be noted that, while this method would provide a highly useful indi-
cator of material condition, it is also difficult to apply since the labor estimates con-
tained in the CSMP are generally of questionable accuracy and completeness.
Further, acquisition of the necessary material-cost information is presently a time-

consuming process.

3.3.2 Cumulate Estimated Labor Requirements

As an alternative to the above approach, the necessary maintenance for
restoring material condition could be determined simply on the basis of manpower
requirements provided by the CSMP. This approach would not consider material
cost as a factor of interest in measuring material condition. Hence, while simpler
to accomplish, this measurement would be less accurate than the first approach
(Section 3.3.1).

3.3.3 Classify System/Equipment Maintenance Burden in Broad Terms

The third basic approach to determining maintenance burden would be to
classify the extent of that burden for restoring the material condition of each system/
equipment, using broad terms such as the following:

a. Major burden — The system/equipment requires an estimated 100 man-days
or more to restore it to a baseline material condition.

b. Moderate burden — The system/equipment requires an estimated 10 to

100 man-days of labor to restore it to a baseline condition.

c. Minor burden — The system/equipment requires 1 to 10 man-days of labor
to restore it to a baseline condition.

d. Insignificant burden — The system/equipment requires less than 1 man-day

of labor to restore it to a baseline condition.

e. No maintenance burden — No maintenance required on the system/equipment,




The advantage of this approach is that considerably less effort is required to
establish the maintenance burden. The use of the approach would result in a sum-
mary of the extent of maintenance required for all systems/equipments, in a format
similar to that shown in Figure 6.

3.3.4 Recommended Approach for Determining Maintenance Burden

It is recommended that a program be implemented to:

a. Increase the accuracy and completeness of labor estimates given in
the CSMP.

b. Provide a material cost data base that can be used for estimating material
requirements.

Until such a program is implemented, it is recommended that the approach
suggested in Section 3.3.3 be used in measuring/assessing material condition.

3.4 STEP 4—- TABULATE MATERIAL CONDITION

In steps 1 through 3, each system/equipment would be individually assessed to
determine its material condition. From the results of these steps, the overall condi-
tion for the ship can be summarized. One way of doing this is to tabulate the status
of systems/equipments using a format such as illustrated in Figure 7, which indi-
cates the specific condition category into which all systems/equipments would fall.

The purpose of the summary would be to provide maintenance management
personnel with visibility concerning specific items requiring maintenance attention
and those which do not. The summary would reflect material condition at a given
point in time, but could serve as a continuous display if maintained on a periodic
(e.g., monthly) basis.

3.5 STEP 5~ RANK SYSTEMS/EQUIPMENTS IN TERMS OF IMPORTANCE

The information generated in steps 1 through 3 can also be used as the means
for ranking systems/equipments on the combined basis of mission essentiality,
operational status, and extent of maintenance required. The ranking could be used
as a means for establishing priority in the conducting of a ship's maintenance pro-
gram. Systems/equipments could be ranked, for example, in the manner illustrated
in Figure 8, which shows operational status as the prime consideration for ranking.

25




It should be noted that priorities could also be established with first consideration
given to the extent of the maintenance burden.

3.6 STEP 6 — MONITOR MATERIAL CONDITION CHANGES AT

VARIOUS POINTS THROUGHOUT SHIP OPERATING CYCLE

Step 6 consists of maintaining a chronological summary of ship material condi-
tion at periodic (e.g., monthly or quarterly) intervals throughout the operating cycle.
This summary would provide visibility concerning trends in degradation and the
overall effectiveness of the maintenance program. Material condition as a function of
time can be monitored in a variety of ways. One suggested means is illustrated in
Figure 9, in which material condition is measured in terms of the number of mission
essential systems having material-condition problems rated "major", "minor'", and
''no''. In this context, major problems are defined as:

a. Those requiring more than 10 man-days of corrective maintenance, and

b. Those for which material within the system/equipment is either inoperative
or operating at reduced capability.

Conversely, "minor problems'" are those:
a. Requiring less than 10 man-days of corrective maintenance, or

b. Having no negative impact on operational capability.

3.7 STEP 7- ANALYZE MATERIAL CONDITION OF TYPE/CLASS

The preceding steps are directed toward providing visibility concerning the
material condition of an individual ship. Additional visibility can be gained from a
purview of all ships of a given class or type. Thus, by completing steps 1 through 6
for "all ships", it is possible to determine whether the material state of each
system/equipment is unique to a given ship or common to the type/class. Figure 10
suggests one format for summarizing material condition status for a ship type, based
on selective consideration of the more important material condition states (defined in
the illustration as categories A, B, C, and D).

3.8 VARIATIONS IN BASIC PROCEDURE

In the preceding discussions, the recommended procedure for measuring and
assessing material condition was illustrated with reference to a particular level of
detail relative to a ship systems definition (i. e., the second level of indenture of the
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I EIC). It should be noted that the procedure could as well be applied with reference to | 3
other means of defining a ship's systems/equipments, such as the Ship's Work Break- ’
i. down Structure (SWBS). Also, it is noted that the procedure could be applied in

greater detail, if desired, by application of the approach to a lower level of indenture

| in the ship systems definition,
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T DATA COLLECTION DATA SUMMARIZ
EIC Nomenclature A B c Rem Remarks ‘ ¢ 3
1100 | Hull Fittings

1300 | Canvas/Rigging

STEP 1

1400 | Ladders and Gratings /
Classify systems (equip-
1500 | Bulkheads and Doors ments in terms of

1600 | Deck Covering mission essentiaiity.

1700 | Hull Insulation and
Sheathing
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Ship: Dbl iile Y
Operational Status
Degraded;
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1100 | Hull Fittings X STEP 2
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1500 | Bulkhcads and Doors X
1800 Deck Covering X
|
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DATA SUMMARIZATION

STEP 4

Tabulate material
condition,

DATA ANALYSIS

STEP §

Rank systems/
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STEP 6

Monitor material
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DEGRADED; NO

Major

NOPERATIVE CAI;ANI.ITV MISSION EFFFCT
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STEP 7

Compare material
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T300 | Vertilation System
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Ship: Date:
A. Ranking Based on Extent of B. Ranking
Maintenance Required to Restore Performance
Rank| EIC System/ Equipment Rank | EIC
1 |T800 | Firemain System 1 Teo0
| |7¥o0| compressed Ar svatem | |ree
3 |3100 | Ship Service Generstors 3 1800
C100 | Main Engines
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8
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Clo0
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LComm. Togor™ i

(‘lnumo';chl. SUMMARY OF MATERIAL CONDITION,

Number of Essential Systems in Ship Trll‘
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Problems
Minor
Problems
Major
Problems
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197 197

Ship Type: ATF/ARS

Date:
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e
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No, in Cat, A

No, Shipe Ia Cat. C
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I+

No. of Ships in
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Category A = System/equipment containg inope rative material; major corrective
Catugory B = System, equipment contains reduced eapability material: major corrective

Category € = Systom

contains inop material; ferate corrective mal

Category 1) = System, equipment coatains roduced capability material, moderate correetive

Figu



Ship: Date:

vs ,s A. Ranking Based on Extent of B. Ranking Based on Impact on
b Maintenance Required to Restore Performance Capability

Raok| EIC System/Equipment

TH00 | Firemain System

TF00 | Compresased Alr System
3100 | Ship Service Generators
€100 | Main Engines

T100 | Heating Syst. (Aux.
Boller)

T30 | Ventilation System
TMO00| Deck Machinery

1800 | Soreroom Eq. (Salvage
Gear)

Lcomm. T

EIC System/Equipment
T800 | Firemain System
TF00 | Compresaed Alr System
1800 | Storeroom Eq. (Salvage
Gear)

QD00 | Communication
Transcelvers

P100 | Surface Bearch Radar
3100 | Ship Service Generators
C100 | Main Engines

T100 :um. Syst. (Aux,

e

 —— o -——

=
* re—— - | B
>

" . nmwo'ucu. SUMMARY OF MATERIAL CONDITION, USS

Number of Essential Systems in Ship Type

8

Number of Mission Essential Systems
.

Mission Essential Systems/Equipments

i ;i, iy

1 b/ t
1 pREN— /| j;:i' .i.ml i’!!i !

.i!

Date-
7 & S $/S/S/8 $/8/8,
= ‘H:‘aiﬁé‘d§!af§f§£~:!!h§:i!!§!
3
sterial
-
.
~ ~T | T T T R
, No, In Cat, A
No. Shipe In Cat. B
No. Ships in Cat. C
2| Mo. snigs in Cat. D
| No. of Ships in
- Ca. A, B, C,or D
(ategory pefinitions:
Category A ~ Syste containg inop al; major corrective maintenance required
Categary B — System. equipment contains reduced eapability material; major corrective maintenance required
Category € = Sy qui containa inop material; correetive roquired
Category 1) = System, equipment contains reduced material, corrective ance required

Figure 2. Procedure for Murlnql
Assessing Material Condition
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Summary of Mission Essential Systems for Ship Type

® o ® ®@ ® ©® ®

CASREPT History | ...

Ship | Ship | Ship Essential
A B C Rem Remarks

EIC Nomenclature

1100 | Hull Fittings
1300 | Canvas/Rigging

1400 | Ladders and Gratings
1500 | Bulkheads and Doors
1600 | Deck Covering

1700 | Hull Insulation and
Sheathing

1800 | Storerooms/Stowage X X X ° Salvage Equipment
Lockers (Salvage
Equip. )

1900 | Workshop, Labora-
tory and Test Area
Equipment

1A00 | Equipment and
Furnishings, Utility
Space

1B00 | Commissary
Equipment

1C00| Furn./Equipage,
Living/Office/Control/|
Machinery Spaces

1D00 | Furnishings/Equipage,
Medical, Dental

3100 | Generating Plant, X X X [}
Ships Service

3300 | Generating Plant, X X X .
Emergency

4100 | Power Distribution
Switchboard

4300 W \ / \__—-—J

Figure 3. Format for Determining Mission Essentiality
of Ship Systems/Equipments
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3 Summary of Operational Status of Ship Systems/Equipments i
1 E 1
3 3 !
E | Ship: Date:
Operational Status | }
Degraded; .
Inoper- | Reduced | No Mission | No Degra- |
| EIC Nomenclature ative Capability Effect dation
1100 Hull Fittings X
! 1300 | Canvas/Rigging . X
1400 | Ladders & Gratings X ]
1500 Bulkheads and Doors X
1600 Deck Covering X
1700 Hull Insulation and X
Sheathing
1800 Storerooms/Stowage X
Lockers (Salvage i
Equip.) !
1900 | Workshop, Laboratory, [ X 3
and Test Area Equip. 4
1A00 Equipment and Fur- X
nishings, Utility Space
E
1B00 Commissary Equipment
1C00 | Furn,/Equipage,
Living/Office/Control/
Machinery Spaces
1D00 Furnishings/Equipage, X
Medical, Dental
3100 Generating Plant, Ships X
Service .
3300 Generating Plant, X
Emergency
4100 Power Distribution X
Switchboard \
\-/
1
i Figure 4. Format for Classifying Ship Systems/Equipments
l in Terms of Operational Status "
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Ship: Date:
Cost
Labor
Ship's Shipyard
Force | IMA Mat'l | Total
EIC System/Equipment (M-D) {(M-D)| (M-D) %) %) %)
C100 | Main Engines 100 13,500 | 3,250 |16,750
C400 | Shafting 10 1,350 70 | 1,420
C800 | L.O. Service System 2 270 400 670
GB00 | Gun Mounts 25 2,500 | 2,500
P100 | Surface Search Radar 4 500 500
QBO00 | Communications Receivers
T100 | Heating System 12 10 1,350 (14,000 | 15,350
T800 | Firemain System 8 20 2,700 (12,000 | 14,700
TK00 N\__i/ R __,___J
B Rl e T e R MR T
YA00 | Inflatable Boats
YCO00 | Boat Handling and Stowage 8 675 675
Total

Figure 5. Format for Summarizing Maintenance Cost




Ship:

Date:

Malintenance Required

EIC Nomenclature Major | Moderate | Minor | Insig. None
1100 | Hull Fittings X
1300 | Canvas/Rigging X
1400 | Ladders and Gratings X
1500 | Bulkheads and Doors X
1600 | Deck Covering X
1700 | Hull Insulation and Sheathing X
1800 | Storerooms/Stowage X
Lockers (Salvage Equip.)
1900 | Workshop, Laboratory and X
Test Area Equipment
1A00 | Equipment and Furnishings, X
Utility Space
1B00 | Commissary Equipment X
1C00 | Furn./Equipage, Living/ X
Office/Control/Machinery
Spaces
1D00 | Furnishings/Equipage, X
Medical, Dental
3100 | Generating Plant, Ships X
Service
3300 | Generating Plant, X
Emergency
4100 | Power Distribution X
Switchboard
4300 | Power Distribution System, X
AC
4400 | Power Distributio e P L

Figure 6. Format for Recording Extent of Maintenance Labor
Burden for Ship Systems/Equipments
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INOPERATIVE

REDUCED
CAPABILITY

DEGRADED; NO
MISSION EFFECT

EIC

Nomenclature

EIC Nomenclature

EIC

Nomenclature

T800

Firemain
System

TF00 | Compressed
Air System

Major
Maintenance

1500

Bulkhead and
Doors

Moderate

Maintenance

Minor
Maintenance

Insignificant
Maintenance

No
Maintenance

Figure 7. Format for Tabulating Ship System/Equipment Material Status
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1

Mission Essential Systems/Equipments

Format for Summary of System/Equipment Material Condition Status

Figure 10.

. A, B, C,orD

Definitions:
Category A — System/equipment contains inoperative material; major corrective maintenance required

Category B — System/equipment contains reduced capability material; major corrective maintenance required
Category C — System/equipment contains inoperative material; moderate corrective maintenance required
Category D — System/equipment contains reduced capability material; moderate corrective maintenance required

No. Ships in Cat. D
No. of Ships in

No. Ships in Cat. B
No. Ships in Cat. C

Ship Type: ATF/ARS
Date
Ship
P —
rﬁh——-==-4—+-ly-+-‘= -
No. Ships in Cat. A F

Cate

sfep ], odAL




4
ILLUSTRATIONS OF PROCEDURE FOR
MEASURING MATERIAL CONDITION

This section illustrates the application of steps 1 through 5 of the procedure
described in Section 3 to selected samplings of Service Force ships.

4.1 STEP 1 - CLASSIFYING SHIP SYST EMS/EQUIPMENTS

IN TERMS OF MISSION ESSENTIALITY

CASREPT summary data covering a 4-year period were reviewed for a sampling
of three ARS-type ships of SERVPAC. Using an EIC staging diagram for the ARS as
a base, it was determined that 98 systems/equipments are applicable to that ship
type. The CASREPT summary data indicated that 31 of these systems are essential,
i.e., have been reported at least once as casualty items affecting the ability of the
ship to perform its mission. Table 5 lists the systems/equipments applicable to the
ARS type and identifies those considered to be mission essential, based on a review of

CASREPT data.

4,2 STEP 2 -~ CLASSIFYING EACH SYSTEM/EQUIPMENT
IN TERMS OF OPERATIONAL STATUS

The CSMP dated 31 December 1973 for the USS DELIVER (ARS-23) was
examined to determine the operational status of each system/equipment. The deter-
mination was made by considering the coded indicator of operational status as appear-
ing in the CSMP, together with the narrative description provided with each entry.
Table 6 summarizes the results of the review.

4,3 STEP 3 — CLASSIFYING EACH SYSTEM/EQUIPMENT IN TERMS OF EXTENT
OF MAINTENANCE REQUIRED TO RESTORE MATERIAL CONDITION
The above-referenced CSMP was also reviewed to classify each system/
equipment in terms of the extent of maintenance required. In this process, line
items were grouped by EIC (at the second level of indenture) and a gross estimate
made of the extent of maintenance manpower required to accomplish the maintenance
delineated in the CSMP. Where possible, estimates available from ROH planning

39
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documentation were used in classifying the systems/equipments. Classifications

were:
Maintenance Required Man-Days Needed
Major >100
Moderate >10-100
Minor >1-10
Insignificant >0-1
None 0

Table 7 summarizes the results of this review.

4.4 STEP 4 - TABULATING MATERIAL CONDITION

Results of steps 2 and 3 are presented in matrix form in Tables 8 and 9.
Table 8 summarizes the material condition of mission-essential systems of the
DELIVER as of 31 December 1973, while Table 9 presents corresponding informa-
tion for non-mission-essential systems.

4,5 STEP 5— RANKING SYSTEMS/EQUIPMENTS

Table 10 is a ranking of the material condition of mission-essential systems
of the DELIVER based on 1) estimated extent of maintenance required to restore
material condition, and 2) the extent of degradation of operational performance.

-




TABLE 5. MISSION-ESSENTIAL SYSTEMS FOR ARS TYPE SHIPS (Sheet 1 of 6)

CASREPT History

Mission
Ship | Ship | Ship Essential
EIC Nomenclature A B C Item Remarks
1100 | Hull Fittings
1300 | Canvas/Rigging
1400 | Ladders and Gratings
1500 | Bulkheads and Doors
1600 | Deck Covering
1700 | Hull Insulation and
Sheathing
1800 | Storerooms/Stowage X X X ® Salvage Equipment
Lockers (Salvage
Equip. )
1900 | Workshop, Labora-
tory and Test Area
Equipment
1A00 | Equipment and
Furnishings, Utility
Space
1B00 | Commissary
Equipment
1C00 | Furn./Equipage,
Living/Office/Control/
Machinery Spaces
1D00 | Furnishings/Equipage,
Medical, Dental
3100 | Generating Plant, X X X (]
Ships Service
3300 | Generating Plant, X X X )
Emergency
4100 | Power Distribution
Switchboard
4300 | Power Distribution

System, AC




e

TABLE 5. (Sheet 2 of 6)
CASREPT History Mission
Ship | Ship | Ship | Essential
EIC Nomenclature A B C Eem Remarks
4400 | Power Distribution
System, DC
4500 | Lighting Distribution
System, AC
4600 | Lighting Distribution
System, DC
4700 | Power Supply Con- X X X ° M-G Sets
version System
8B00 | Small Arms/Motor/
Machine Guns
8C00 | Explosive Ordnance
Disposal Equipment
A100 | Shell Plating and
Planking
A300 | Framing, Longitudinal
and Transverse
A500 | Platforms, Flats, and
Decks
A600 | Superstructure
A700 | Foundations, Main
Propulsion and
Auxiliary
A800 | Bulkheads, Structural
A900 | Trunks and Enclosures
AA00| Sponsons, Armor
Castings, Forgings,
Weldments
ABO00| Sea Chests
ACO00| Ballast and Buoyancy
Units
42
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TABLE 5.

(Sheét 3 of 6)

EIC

Nomenclature

CASREPT History

Ship
A

Ship
B

Ship
C

Mission
Essential
Item

Remarks

ADO00

AE00

C100

C300

C400

C500
C600
C700

C800

C900

CB00

CCo00
CD00

CE00

GB00
L100

Doors, Hatches, Man~
holes, Scuttles, and
Closures

Masts and Kingposts
(Except Cargo)

Engines and Controls,
Diesel

Gears and Clutches,
Detached

Shafting, Mechanical

Air Supply Combustion
Exhaust System

Fuel Oil Service
System, Detached

Lube Oil Service
System, Detached

Water System,
Circulating and
Cooling

Generator and
Controls

Motor and Controls
Cabling

Centralized Con-
trols, Main Propul-
sion Auxiliary

Gun Mounts

Navigation System,
LORAN

Main Engines

Main Reduction
Gear

Propellor; Shaft
Bearings

L. O. Purifier




TABLE 5. (Sheet 4 of 6)

S ————

CASREPT History Mission

Ship | Ship | Ship | Essential
A B C Item Remarks

EIC Nomenclature

— T

LB00 | Gyrocompass LC
and XLC

LF00 | Navigation Aids,
Optical and
Miscellaneous

LGO00 | Compass, Magnetic

LHO0 | Instruments,
Meteorological

LJO00 | Lights, Navigational
LKO0O | Lights, Signaling
M300 | Amplified Voice
Communication
System

M400 | Telephone System

M500 | Alarm, Safety, and
Warning System

M600 | Ships Orders and
Indicating System

M700 | Recording and
Projection System

N400 | Degaussing System
P100 ( Radar Surface Search| X X X ®
P600 | IFF Equipment X °

Q100 | Antenna System,
Communications

Q300 | Teletypes
Q700 | Amplifiers, Auto

Q900 | Multicouplers-Tuners] X X X [
Antenna




TABLE 5.

i s ik A

(Sheet 5 of 6)

EIC

Nomenclature

CASREPT History

Ship | Ship | Ship
A B C

Mission
Essential
Item

Remarks

QA00

QB00

QCO00

QD00

QE00

QF00

QRO0

R500

T100
T300

T400

T500
T700

T800

T900

TA00

Infrared System

Receiver,
Communications

Control Devices,
Remote
Communications

Transceiver,
Communications

Transmitter,
Communications

Cryptographic
Equipment

Test Equipment,
Special
Communications

Sonary System,
Navigation

Heating System
Ventilation System

Air-Conditioning
System

Refrigeration System
Plumbing Installations
Firemain, Flushing.
Sprinkling, Washdown

and Saltwater Service

Fire Extinguishing
Systems

Drain, Ballast,
Trimming, Heeling,
and Stbl Tank System

Auxiliary Boiler

Pumps




TABLE 5.

(Sheet 6 of 6)

Nomenclature

CASREPT History

Ship
A

Ship
B

Ship
C

Mission
Essential
Item

Remarks

Water System, Fresh

Scuppers and Deck
Drains

Filling, Ventilation,
and Transfer Sys-

tem, Fuel/Diesel Oil

Air System,
Compressed

Drains Auxiliary
Steam System

Service System,
Miscellaneous

Distilling Plants

Steering and Ship
Control System

Deck Machinery,
General

Cargo Handling,
Ship and Dockside

Underway
Test Equipment,
Electronic
Boat, Utility

Boat, Inflatable

Equipment, Boat
Boat, Work

Exhaust, Supply, and

Replenishment System

Handling and Stowage

Deck Winches

Boat Winch
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TABLE 6. EXAMPLE OF OPERATIONAL STATUS SUMMARY

OF SHIP SYSTEMS/EQUIPMENTS (Sheet 1 of 7)

Ship: USS DELIVER (ARS-23)

Date: 12/31/73

Operational Status
Degraded;
Inoper- Reduced No Mission | No Degra-
EIC Nomenclature ative Capability Effect dation
1100 Hull Fittings X
1300 Canvas/Rigging X
1400 Ladders & Gratings X
1500 Bulkheads and Doors X
1600 Deck Covering X
1700 Hull Insulation and X
Sheathing
1800 Storerooms/Stowage X
Lockers (Salvage
Equip.)
1900 Workshop, Laboratory, X
and Test Area Equip.
1A00 Equipment and Fur- X
nishings, Utility Space
1B00 Commissary Equipment
1C00 Furn. /Equipage,
Living/Office/Control/
Machinery Spaces
1D00 Furnishings/Equipage, X
Medical, Dental
3100 Generating Plant, Ships X
Service
3300 Generating Plant, X
Emergency
4100 Power Distribution X
Switchboard




TABLE 6. (Sheet 2 of 7)

Ships: USS DELIVER (ARS-23) Date: 12/31/73
Operational Status
Degraded;
Inoper- | Reduced No Mission | No Degra-
EIC Nomenclature ative Capability Effect dation
4300 Power Distribution X
System, AC
4400 Power Distribution X
System, DC
|
4500 Lighting Distribution X '
System, AC
4600 Lighting Distribution X
System, DC
4700 Power Supply Con- X
version System
8B00 | Small Arms/Motor/ X
Machine Guns
8C00 Explosive Ordnance X
Disposal Equipment
A100 Shell Plating and X
Planking
A300 Framing, Longitudinal X
and Transverse
A500 Platforms, Flats, and X
Decks
A600 Superstructure
AT700 Foundations, Main
Propulsion and
Auxiliary
A800 Bulkheads, Structural
j A900 Trunks and Enclosures
AA00 Sponsons, Armor X
Castings, Forgings,
Weldments
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TABLE 6. (Sheet 3 of 7)

Ship: USS DELIVER (ARS-23)

Date: 12/31/73

Operational Status

Degraded;
Inoper- Reduced No Mission | No Degra-
EIC Nomenclature - ative Capability Effect dation
ABO0O Sea Chests X
ACO00 Ballast and Buoyancy X
Units
ADO00 Doors, Hatches, Man- X
holes, Scuttles, and
Closures
AE00 | Masts and Kingposts X
(Except Cargo)
C100 Engines and Controls, X
Diesel
C300 Gears and Clutches, X
Detached
C400 Shafting, Mechanical X
C500 Air Supply, X
Combustion
C600 Exhaust System X
C700 Fuel Oil Service X
System, Detached
C800 Lube Oil Service X
System, Detached
C900 Water System, Cir- X
culating and Cooling
CB00 Generator and X
Controls
CC00 | Motor and Controls X
CD00 | Cabling X
CE00 | Centralized Controls,
Main Propulsion
Auxiliary




TABLE 6,

Ship: USS DELIVER (ARS-23)

(Sheet 4 of 7)

Date: 12/31/73

Operational Status

Degraded;
Inoper- | Reduced No Mission | No Degra-
EIC Nomenclature ative Capability Effect dation
GB00 Gun Mounts X
L100 Navigation System, )4
LORAN
LB00 | Gyrocompass LC and X
XLC
LF00 | Navigation Aids, X
Optical and Misc.
LG00 Compass, Magnetic X
LHO00 Instruments, X
Meteorological
JJoo Lights, Navigational X
LKO00 Lights, Signaling X
M300 | Amplified Voice X
Communication System
M400 | Telephone System
M500 Alarm, Safety, and
Warning System
M600 | Ships Orders and X
Indicating System
M700 | Recording and Pro- X
jection System
N400 Degaussing System X
P100 Radar Surface Search X
P600 IFF Equipment X
Q100 Antenna System, X

Communications




TABLE 6.

Ship: USS DELIVER (ARS-23)

(Sheet 5 of 7)

Date: 12/31/73

Operational Status

System
Refrigeration System
Plumbing Installations

Degraded;
Inoper- | Reduced No Mission | No Degra-
EIC Nomenclature ative Capability Effect dation
Q300 Teletypes
Q700 | Amplifiers, Audio
Q900 Multicouplers-Tuners,
Antenna
QA00 | Infrared System
QB00 | Receiver,
Communications
QC00 | Control Devices, Re- X
mote Communications
QD00 Transceiver,
Communications
QEO00 | Transmitters X
Communications
QF00 | Cryptographic X
Equipment
QR00 | Test Equipment, X
Special
Communications
R500 Sonar System, X
Navigation
T100 Heating System
T300 Ventilation System
T400 Air-Conditioning

PR




TABLE 6.

Ship: USS DELIVER (ARS-23)

(Sheet 6 of 7)

Date: 12/31/73

Operational Status

ment System

Degraded:
Inoper- Reduced No Mission | No Degra~
EIC Nomenclature ative Capability Effect dation
T800 Firemain, Flushing, X
Sprinkling, Washdown
and Saltwater Service
T900 Fire Extinguishing X
Systems
TAO00 Drain, Ballast, Trim- X
ming, Heeling, Stbl
Tank Systems
TB0O Water System, Fresh X
TCO00 | Scuppers and Deck X
Drains
TDO0O0 Filling, Ventilation, X
and Transfer System,
Fuel/Diesel Oil
TF00 | Air System, X
Compressed
THO00 Exhaust, Supply, and X
Drains Auxiliary Steam
System
TJOO | Service System, Misc. X
TKOO | Distilling Plants
TLOO | Steering and Ship
Control System
TMO00 | Deck Machinery, X
General
TS00 Cargo Handling Ship X
and Dockside
TTO00 | Underway Replenish- X
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TABLE 6. (Sheet 7 of 7)

Ship: USS DELIVER (ARS-23)

Date: 12/31/73

Operational Status

Degraded;
Inoper- Reduced No Mission | No Degra-
EIC Nomenclature ative Capability Effect dation

w000 Electronic Test X

Equipment
Y300 Boat, Utility X
YAO00 | Boat, Inflatable X
YC00 | Handling and Stowage

Equipment, Boat
Y600 Boat, Work X
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TABLE 7.

FOR SHIP SYSTTMS/EQUIPMENTS (Sheet 1 of 6)
SHIP: USS DELIVER (ARS-23)

EXAMPLE OF MAINTENANCE LABOR BURDEN SUMMARY

Date: 12/31/73

Maintenance Required

T

EIC Nomenclature Major | Moderate | Minor | Insig. None
1100 | Hull Fittings X
1300 | Canvas/Rigging X
1400 | Ladders and Gratings X
1500 { Bulkheads and Doors X
1600 | Deck Covering X
1700 | Hull Insulation and Sheathing X
1800 | Storerooms/Stowage X
Lockers (Salvage Equip.)
1900 | Workshop, Laboratory and X
Test Area Equipment
1A00 | Equipment and Furnishings, X
Utility Space
1B00 | Commissary Equipment X
1C00 | Furn./Equipage, Living/ X
Office/Control/Machinery
Spaces
1D00 | Furnishings/Equipage, X
Medical, Dental
3100 | Generating Plant, Ships X
Service
3300 | Generating Plant, X
Emergency
4100 | Power Distribution X
Switchboard
4300 | Power Distribution System, X
AC
4400 | Power Distribution System, X
DC
54
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SHIP:

TABLE 7.

USS DELIVER (ARS-23)

(Sheet 2 of 6)

Date: 12/31/73

EIC

Nomenclature

Maintenance Required

Major

Moderate

Minor

Insig.

None

4500

4600

4700

8B00

8C00

Al100
A300

A500

A600
AT00

A800
A900

AA00

ABO0O
AC00
ADO0

AE00

C100

Lighting Distribution
System, AC

Lighting Distribution
System, DC

Power Supply Conversion
System

Small Arms/Motor/
Machine Guns

Explosive Ordnance
Disposal Equipment

Shell Plating and Planking

Framing, Longitudinal
and Transverse

Platforms, Flats, and
Decks

Superstructure

Foundations, Main Pro-
pulsion and Auxiliary

Bulkheads, Structural
Trunks and Enclosures

Sponsons, Armor Castings,
Forgings, Weldments

Sea Chests
Ballast and Buoyancy Units

Doors, Hatches, Manholes,
Scuttles, and Closures

Masts and Kingposts
(Except Cargo)

Engines and Controls,
Diesel
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SHIP:

TABLE 7.
USS DELIVER (ARS-23)

(Sheet 3 of 6)

Date: 12/31/73

Nomenclature

Maintenance Required

Major

Moderate { Minor | Insig.

None

C400
C500
C600

C700

C800

C900

CB00
CCo00
CD00

CE00

GB00
L100
LB00

LFO00

LGO0O
LHO00
LJ00
LKO00
M300

Gears and Clutches,
Detached

Shafting, Mechanical
Air Supply, Combustion
Exhaust System

Fuel Oil Service System,
Detached

Lube Oil Service System,
Detached

Water System, Circulating
and Cooling

Generator and Controls
Motor and Controls
Cabling

Centralized Controls, Main
Propulsion Auxiliary

Gun Mounts
Navigation System, LORAN
Gyrocompass LC and XLC

Navigation Aids, Optical
and Miscellaneous

Compass, Magnetic
Instruments, Meteorological
Lights, Navigational

Lights, Signaling

Amplified Voice Com-
munication System

X

X

| Py O §
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SHIP:

L

TABLE 7.

USS DELIVER (ARS-23)

(Sheet 4 of 6)

Date: 12/31/73

EIC

Nomenclature

Maintenance Required

Major

Modenrate

Minor

Insig.

None

M400

M500
M600
M700

N400
P100
P600
Q100

Q300
Q700
Q900

QA00
QB00
QC00

QD00
QE00

QF00
QR00

R500

Telephone System

Alarm, Safety, and
Warning System

Ships Orders and
Indicating System

Recording and Projection
System

Degaussing System
Radar Surface Search
IFF Equipment

Antenna System,
Communications

Teletypes
Amplifiers, Audio

Multicouplers-Tuners,
Antenna

Infrared System
Receiver-Communications

Control Devices, Remote
Communications

Transceiver,
Communications

Transmitter,
Communications

Cryptographic Equipment

Test Equipment, Special
Communications

Sonar System, Navigation




TABLE 7.
SHIP: USS DELIVER (ARS-23)

(Sheet 5 of 6)

Date; 12/31/73

EIC

Nomenclature

Maintenance Required

Major

Moderate

Minor

Insig.

None

T100
T300

T400

T500
T700

T800

T900

TA00

TB00

TCO00

TDO0O

TF00

THOO

i( TJoo
4 TKO00

TLO0

TMO00
TS00

Heating System

Ventilation System
Air-Conditioning System
Refrigeration System
Plumbing Installations
Firemain, Flushing, Sprin-
kling, Washdown and
Saltwater Service

Fire Extinguishing Systems
Drain, Ballast, Trimming,
Heeling, and Stbl Tank
System

Water System, Fresh
Scuppers and Deck Drains
Filling, Ventilation, and
Transfer System, Fuel/
Diesel Oil

Air System, Compressed
Exhaust, Supply, and
Drains Auxiliary Steam
System

Service System, Misc.

Distilling Plant

Steering and Ship Control
System

Deck Machinery, General

Cargo Handling Ship and
Dockside
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TABLE 7. (Sheet 6 of 6)
SHIP: USS DELIVER (ARS-23) Date: 12/31/73
Maintenance Required

EIC Nomenclature Major | Moderate | Minor | Insig. None

TTO00 |Underway Replenishment X
System

W000 | Electronic Test Equipment X

Y300 | Boat, Utility
YAO00 | Boats, Inflatable

YCO00 | Handling and Stowage
Equipment, Boat

Y600 | Boat, Work X
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TABLE 10. RANKING OF SYSTEMS/EQUIPMENTS BASED ON SEVERITY
OF MATERIAL CONDITION PROBLEMS

Ship: USS DELIVER

Date: Dec. 31, 1973

A. Ranking Based on Extent of
Maintenance Required to Restore

B. Ranking Based on Impact on
Performance Capability

Rank| EIC System/Equipment Rank | EIC System/Equipment
1 |T800 | Firemain System 1 T800 | Firemain System
‘ TF00 | Compressed Air System J TFO00 | Compressed Air System
3 |3100 | Ship Service Generators 3 1800 | Storeroom Eq. (Salvage
C100 | Main Engines $REAL)
100 | Hesting st (ux. |y
T300 | Ventilation System 5 P100 | Surface Search Radar
TM00| Deck Machinery 6 3100 | Ship Service Generators
8 |1800 | Storeroom Eq. (Salvage CLA0S) ML Snglusk
Gear) T100 | Heating Syst. (Aux.
, QD00 | Comm. Transceivers Boller)
10 |C800 | L.O. Service System EaVD o e Sy W o
CC00 | Mn. Prop. Motors and J TMO00| Deck Machinery
Controls 11 C800 | L.O. Service System
TKO00 | Distilling Plant CCO00 | Main Prop. Motors and
TLO0O | Steering System Controls
YA00 | Inflatable Boats TKOO | Distilling Plant
YCO00 | Boat Handling and Stowage TLOO | Steering System
Equipment YAO00 | Inflatable Boats
Y [Y600 | Workboats YCO00 | Boat Handling and
17 |G000 | Gun System P i S
T900 | Fire Extinguishing Syst. y, | Y600 | Workhoats
19 [P100 | Surface Secarch Radar = RSN g;::ltrgency R
ol e Bnal Pt 900 | Mn. Engine Cooling System
C900 | Mn. Eng. Cooling System CB00 [ Mn. Prop. Generators
C300 | Mn, Prop. Generators Y and Controls
{' and Controls 21 | Gooo | Gun system
23 (C300 | Main Reduction Gear ‘ T900 | Fire Extinguishing System
| | T900 | Fire Extinguishing Syst. 23 €300 | Main Reduction Gear
B ENERG ] VEXES SUSPEs ‘ C400 | Mechanical Shafting
25 QF00 | Crypto Equipment
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CONCLUSIONS AND RECOMMENDATIONS

Conclusions and recommendations resulting from the study of possible methods

for measuring and assessing ships material condition are summarized bhelow.

a. Material-Condition Measurement Factors

e Conclusion: Mission essentiality, operational status, and extent of
maintenance action required are all vital factors in measuring and
assessing the material condition of ships.

® Recommendation: That each of these three factors be considered in
material-condition evaluation, as illustrated in the procedure

described in Section 2.

b, Mission Essentiality of Systems/Equipments

o Conclusion: The most practical method of determining whether or not
an individual system/equipment is essential to a ship's mission is
through analysis of prior history based on ship's command judgment.

e Recommendation: That mission essentiality for individual systems/
equipments be determined from review of CASREPT histories, as
illustrated in step 1 of the recommended procedure,

c¢. Method for Defining Systems/Equipments

® Conclusion: Measurement and assessment of material condition should
be accomplished using a standardized method for defining ships
systems and equipments.

@ Recommendation: That the EIC be used as the vehicle for such
measurement. It should be noted that the Ship's Work Breakdown
Structure or any other common language method of defining ships
systems would be equally suitable for this purpose.




E d. Most Applicable Existing Measurement/Assessment System

e Conclusion: The Current Ships Maintenance Project is the most
suitably designed system for measuring and assessing ship material
condition,

e Recommendation: That the CSMP be used as the principal data source
for measurement/assessment purposes; and, concurrently, that pro-
grams for enhancing the completeness, accuracy, and timeliness of the

H CSMP be promoted.

e. Criterion for Measuring Extent of Required Maintenance

e Conclusion: The extent of maintenance required is best measured in
terms of the estimated manpower required to restore a system/equipment
to satisfactory condition. However, existing data bases such as the CSMP
do not currently contain suitable manpower estimate information.

e Recommendation: That steps be taken to enhance the CSMP through
inclusion of accurate and complete manpower estimate data; and that

in the meantime, extent of maintenance requirements be expressed in
broad terms such as those defined and illustrated in step 3 of the
recommended procedure.
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