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ABSTRACT

This study investigates and identifies the reasons why ships
report 3M usage for items which apparently were not recorded in
the FLSIP (Fleet Logistics Support Improvement Program) COSAL
(Coordinated Shipboard Allowance List) candidate file maintained at
the ICPs (Inventory Control Points). These reasons are identifiec
as: (1) use of substitute/interchangeable items in lieu of origina.
allowance items and (2) recording of changes in equipment configura-
tion files. However, based on the analysis conducied, 1t does not
appear that this condition is a problem in computation of shipboard

allowances.




I. INTRODUCTION

The COSAL {s the basic document used in the determinmation of
shipboard material inventories. The allowance items cn this document
are selected by the FLSIP COSAL model from the universe of items
which are installed on the ship for which the ship has a maintenance
capability to install,

Several studies of the COSAL nave been conducted to determine
1f material support can be improved by changing the FLSIP model. The
results of one of these studies, reference (1), indicated that the
effectiveness of the FLSIP model, within the 1imits of the candidate
file, was relatively good. For example, that study showed that the
current FLSIP mode) effectfveness wae 51% for a destroy r (DD 830),
In addition, based on a review of SO days usage data for two different
ships, that study pointed to the fact that 30% of the usage date used
in evaluating the model was for items which were never introduced to
the mode! as a candidate for stocking as an allowance 1tem, Thus, it
was hypothesized that effectiveness of the COSAL could be increased
by impreving the quality of the data base used by the FLSIP model.

This study investigates this basic hypothesis (1.e., the data
base 1s incomplete) to determine 1ts validity and, 1f 1t is valid, to
recommend methods of improving the data base used in the production
of FLSIP COSALSs.



I1. APPROACH

The approach to this study was to obtain and correlate equipment
configuration and usage data. Situations where configuration and
usage data did not correlate are analyzed in order to identify the

causes,

The ships selected for this study were tne DD-819, DDG-2, DLG-17,
SSN-653, and AE-18, These ships were selected because records ri-
dica‘ted that (1) no major configuration changes had occuried since
the last overhaul and (2) they were considered good 3M reporters.
Selection of these chips based on satisfaction of the first criterion
tended to en:.ure that the current confiquration files at the iCPs
were similar to the confiquration applicable to the period of reported
usage, Selection based on the satisfaction of the second criterion
ensured that the usage data reported would be relatively valid with

few voids.

The ICPs (ESO and SPCC) provided equipment configuration files for
each of the selected ships, and the Maintenance Support Office provided
the usage data available in the 3M data bank. The usage data covered
varying time pericds: DD-819 (36 months); DDG-2 (42 months); DDG-17
(36 months); SSN-653 (21 months); and the AE-18 (30 months), The data
represent the usage experienced since the previous COSAL was produced
for the shin, These usage data were submitted to a screening
which removed items for which the COSAL does not provide allowance
support. This involved the removal of three types of item usage:
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(1) usage reported in support of the DASH system; (2) usage for

items which are supported by the GUCL (General Use Consumable List);
and (3) usage for items which are recorded at the ICP as being on

the ship but for which the ship does not have a maintenance capability
to install,

The purified usage data were then matched to the COSAL candidate
files maintained at the ICPs, Items for which usage was experienced

but which no in the files formed the set of

items upon which this analysis was based,

The original intention was to forward these items to the ships
and to have the ships identify the reason why they were used, since
there existed no ICP record of 1ts installation onthat ship, This
approach was not followed in an effort to minimize the interference
{1t would cause during the time of supply overhaul when the workload of
the shipboard storekeepar personnel is very heavy. In lieu of this
approach, visits were scheduled with three of the ships (DDG 2, DDG 17,
DD 819) during which the unmatched usage was correlated with available
shipboard records (e.g., stock balance cards and handwritten entries
on allowance 1ists) to attempt to identify the causes of the unmatched
usage. These visits also provided an opportunity to interview
appropriate shipboard personnel to determine their familiarity with the
procedures for updating allowance documents.



ITI. FINDINGS

The following table displays the results of the anmalysis of usage
data from the five ships covered by this study:

TABLE I
ANALYSIS OF USAGE TRANSACTIONS

{
SHIP DD 819 | DDG 2 | DDG 17 | SSN 653 | AE 18
Total No. of Transactions 6,415 (12,468 | 10,708 | 2,052 | 1,709
—
GUCL/DASH 2% 2% % 1% 2% |
Non-Shipboard Maintenance 3% 2% 2% 6% 2%
Shipboard Maintenance 75% 82% 79% 80% 75%
No. of Unmatched Transactions 20% 14% 18% 13% § 21%

This table displays the fact that th2 amount of usage data which could noc
be identified to the candidate file varied from 13% to 20% of that data
reported. An additional 3 - 7% of the usage reported was for material
which is not supported by the COSAL. One significant point is that only
the SSN had a significant amount of usage reported for items which the ship
did not possess the maintenance capability to install. This indicates that
maintenance coding eliminates few items which are used from inclusion as
COSAL candidates. Table I also indicates that the percentage of unmatched
usage records (17% average for the sample ships) is less than the 30% °
figure quoted in reference (1), but sti1l accounts for a significant amount

of the usage data.



A. FREQUENCY DISTRIBUTION OF UNMATCHED USAGE.
The magnitude of the problem 1s best displayed by the construction

of frequency distributions which display the frequency of hits for
each unmatched FSN. TableIl below displays the distribution of the
frequency of usage for unmatched FSNs.

JABLE 11
FKEQUENCY OF UNMATCHED USAGE PER FSN

USKEE 1
FREQUENCY |

PER FSN D819 [ o062 |DDG17 | SSN 653 | AE 18

1 914 1,024 947 232 230

2 137 1 259 18 31

3 . 81 81 6 12

3 9 15 40 1 b

5 5 16 23 2 4

6 4 5 9 . 2

, ; ) 5 6 . 1

; 8 . 4 1 . |

| 9 % 1 . 1 .
’ 10 ] 4 5 i Ry

t Greater than 10 3 7 4 - -

| ToTAL FsNs | 1,115 1,333 1,370 260 J 206

2

This table indicates that approximately 75% of the usage for umnmatched
FIINs (Federal Item Identification Number) was reported only once by a
particular ship. This, in turn, indicates that the majority of the
unmatched usage is not of a repetitive nature. However, numerous {tems
did experience a significant amount of usage. This 1s particularily
apparent on the DDG 2 where seven items were demanded more than ten times.



B. SUBSTITUTE/INTERCHANGEABLE ITEMS.

Research of the stock balance records of DDG 2 provided one answer
to the problem of the unmatched high frequency items. The stock
balance record is maintained by the ship as the basic source of inventory
information. On this document are recorded the issues and receipt of
material. When the ship requisitions an item from the system, an entry
is made on the card which indentifies this event., When the requisitioned
material is received by the ship, this event is also dul noted. If the
ship does not receive the original item requisitioned, but instead receives
a suustitute or an interchangeable item, this is also noted.

A1l unmatched FSNs which experienced more than one recorded usage

were compared to the ships stock balance records. The results of this
comparison identified a large portion of the unmatched usage to sub-
stitute and interchangeable items. The original FSNs for those {tems
identified as substitutes/interchangeables were matched against the ship
candidate file. Table 3 below displays the results of this match by the
use of three frequency distriputions: the first is the original distribu-
tion of the unmatched usage; the second is a distribution of the unmatched
substitute/interchangeable {tems where the original item was {identified
as a COSAL candidate; and the third is a distribution representing the
original modified by the elimination of substitutes and interchangeables.



DISTRIBUTIONS OF DDE 2 UNMATCHED USAGE

TABLE 111

T USAGE ORIGINAL |~ YTEMS IDENTIFICATION NEW
FREQUENCY | DISTRIBUTION AS SUR./INTER. | DISTRIBUTION

2 ” 19 122

3 81 28 53

4 15 7 8

5 16 6 10

6 5 3 2

7 5 5 .

8 3 2 .

5 1 - ]

10 4 3 1
> 10 ? 7 .
TOTAL FSNs | 309 112 W

This tables shows that 37% (112 out of 309) of the unmetched :lok
numbers w'th two or more demands were items which the chip rece ved
from the supply system as substitutss or interchange " ies fo- originally

reguested ftems, This analysis was cxtended to *hose . ams wiich had
oniy o00¢ usag2 reported and 1t wa: “ound that 332 of thase {tens wore
also recorded as interchang-ables or substitutus Thu: averall,

approximately 35 of the DDL 2 stock numbers {acceunting for 50% of the

unmatched usage records) were fcen iifed 25 interchangeable/substitute

{tems,

C. ADUITICHAL CAUSES FOR UNMATCHED USAGE.

There rema‘n two general observations which may provide insight
into explaining why some usage data were ummatched to the csndidate
. The first of these is the fact that the data useu in

£ile the
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analysis were in effect “aged". This occurred as the result of
configuration changes which result in changes in allowance support,
and usage data generated by the new configuration do not equally
apply to the old configuration. The ship selection criteria were
intended to hold this to a minimum, but it did appear in several
areas, For example, it was found that 20% of the unmatched usage
data reported for support of the surface missile rystem on the DDG 2
were not in the candidate file at ‘he time the study was conducted
because of equipment alternations., Many of these {tems were, at the

appropriate point in time, supported by aliowance appendix packages.

Another example of ‘aged" data occurred in the area of valves.

The Ships Parts Control Center has undertaken a program tc standardize
allewance support for valves which possess the same characteristics.

On the DD 819 it was found that 495 APLs (Allowance Parts List) for
valves were recorded in the original summary of effective APLs, however,
currently only 320 APLs exist in the candidate file, Approximately 30%
of the unmatched usage data for valves were for valves which no longer
were recorded in the candidate files, but which were included on the

ship's original summary of effective APLs.

The final, general observation is that a segment (approximately 10%)
of the unmatched usage was for such items as compressed gases, gasket
material, sheet metal, and packing material. This type of material 1s

normally included in the GUCL, and would not be supported by the COSAL,



TV, CONCLUSIONS

The basic conclusion of this study is that the problem of
unmatched usage data, which implies questionable reliability in the
COSAL candidate files, is not as extensive as hypothesized in
reference (1). Analysis of usage data from five ships indicated
that an average of 17% of the usage data was unmatched to the COSAL
candidate files, The major cause of the unmatched usage can be
attributed to the dynamics of the systems which support the shipboard
{nventory., This dynamic situation is best portrayed by the fact that
the major cause of the unmatched usage data (50% of the DDG 2 unmatcrad
data) was due to the supply system attempting to be resporsive to the
requirements of the fleet by providing substitute/interchangesble 1toms

when the original ftem was not in stock,

Thisaction can create probiems at other points 0 the sy em; (he
most {mportant be‘ng that the conviouration files ot the 1.7: do not
contain the proper configuration of the ship, These files and uvsere
data gathered by the 1M s stem are used in the compuiation of HRF«
(Best Replacement Factours) which are used in the determination of
future allowance quantities. GBriefly BRFs are compuied by dividing
total usage by nopulation, where the usage is that reported by the 3n
system and the population is “ased on that recorded in tae con’ aura-
tion files, If the recorded population 1s less than the population
from which the usage is derived, then the BRF will be overstated; and
17 the recorded population is greater than the actual ponulation the

ERT will bhe understated,



This prchlem was investigated for the desirability of impiemc-t-
ina a program to alleviate 1t., Investigation has revealed that tncre
are no mechanized files which could be used t¢ mechanically reference
the substitute and interchangeable 1tems to tte original items. This
occurs because the decisfon to substitute is basically a technicai
decision where the characteristics of the required items are matchea
to other items in stock and if the critical characteristics match, the
substitute is issued. In addition, there nresently exist active
yroarams for improving the validity of the COSAL candidate files. These
aroarams utilize both 3" and CASREPT (Cacuality Reporting) data to
update/correct the master files from which COSAL candidate files are

extracted,

Interviews with shipboard personnel indicate that there cxisted a
gar. in understandina the importance of informing the cognizant ICP of
any chanqes in confiquration. This gap appeired in cases where sub-
stitute items, which were both items of supply and components, were
received by the ship. The best examples of these are switches and
valves where the item is identified by an FSN and also a CID (Component
Identification). When the substitute item was installed the configura-
tion of the ship changed, but the shipboard personnel did not recognize
this fact and did not initiate action to request a change in allowance

suvpport,

In summary, this study shows that the problem of unmatched usage
data is not as large as oriqinaily identified, The major problem
identified (substitute/interchangeable items) should be minimizec bv

or-goinq programs to update allowance files.
10
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