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ABSTRACT

This study evaluates a proposal for coding military essentiality

•
and for vary ing shi pboard support by this essentiality. The objective

is to determine the feasibi lity of using historical CASREP (Casualty

Reporting System) data to code item essentiality and to determine

the impact of this coding In an essentiality variable support level

COSAL (Coordinated Shipboard Allowance List) model. The impact was

measured in terms of range of I tems stocked , inves tment , effective-

ness, and reductions in CASREP requisitions. The study showed that

the approach is techn i cally feasible given the availability of

required data. Although slightly decreasing overall support , the

approach did increase support for high essentiality i tems. However ,

the validity of the assigned essentiality codes could not be ascer-

tam ed. To do so will require rev i ew by qualified Fleet and/or

techn i cal personnel. Within the current investment l evels , the

approach did not appreciably reduce CASREP requisit ions.
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EXECUTIVE SUMMARY

I. Background: The FLSIP (Fleet logistic Support Improvement Program)

COSAL Model recogn i zes mi li tary ess enti al i ty in the range decisio n

process. However, almost all COSAL candidate equipments are currentl y

coaed vital. In effect , the COSAL quantity is determined only by the

usage rates and installed populations. Equipments having multiple

applications may be better supported than more essential eqU i pments 
1 

-

having onl y single applications. Past attempts at developing a meaning -

ful military essentiality have been unsuccessful.

2. Objective: The objective of tI~s study is (1) to determine the

feasibility of using historica l CASREP data to assign military essen-

tiality codes and (2) to determine the impact of using this new

essentiality code In a COSAL model that varies the l evel of support

based on essentiality.

3. Approach: A six year history of CASREP data was obtained for each

of two classes of sh ips (a combatant and a noncombatant class).

Several essentiality coding schemes were developed. Using these

schemes and the summarized CASREP data , essentiality values of 1 , 2,

3, or 4 were assigned at the service app l ica t ion leve l fo r hu ll ,

mechanica l , elec t rical , and ordnance app l i c a t ions and a t the E I C

(Equipment Identification Code) leve l for electronics app lica tions.

I ndividual i tems were t ien coded with the same essentiality as the

service application or equipment on which the item was installed.

~~~~~~~ —~-.— -~~~~~
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If an i tem had multiple applications , the highest application essen-

tiality was assigned to the item . The FLSIP COSAL Model was modified

to vary support l eve l by ass igned Item essential ity. The impact of

the alternative essen~ ial i ty cod ing schemes i n severa l varia t ions of

the modified model was determined . Measurement of the impact was

made in terms of range of items , investment , range effec t iveness ,

and reduction in CASREP requisitions . Actua l demand data were used

in the evaluation.

4. FIndings: The study showed that the proposed essentiality scheme

is  techn ica l l y f ea s ibl e, given the requ i red SAC/APL (Service Applica-

tion Code/Allowance Parts List) to EIC cross reference data are

available. I n genera l , the proposa l decreased overall COSAL support

when constra i ned to the current FLSIP fund i ng but increased support

for h igh essentiality items . The val id it y of the esse nt ial ity

coding resulting from the proposal could not be determined and will

require the subjective evaluation of Fleet and/or technical personnel.

Higher essentialities were assigned for the combatant ship than for

the noncombatant. For both shi ps , electronic equ i pments tended to

fall in to the lower essentiality codes. None of the tested alterna-

tives produced a significant reduction in CASREP requisitions without

an accompanying increase In COSAL dollar value.

Ii

H
~~~~~~~~~~~~~~~~ 

-~ - I 



— — 
- -  

. ~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~

I

I . INTRODUCTION

OPNAVINST 444l.l2A specifies cr iteria to be used In the develop-

ment of a FLSIP shipboard allowance list for those items within the

installation capability of the ship. I tems having a predicted demand

of one or more units in 90 days for all shipboard equipment applica-

tions will be incl uded in the COSAL as demand-based items . Items

no t qu a l i f ying as demand-based , but with expected annual usage of

at least .25 units , w ill be included in the COSAL only if essential

to the support of a primary mission of the ship or to the safety and

wel fare of shipboard personnel.

Curren t procedures for determining essentia lity at the equipment

leve l in volve an arb it rary decis ion as to whether the fa i lure of the

equipment would degrade the ship ’s primary mission or affec t the

hea l th and safety of the crew. If it is deemed that failure of the

equipment would degrade the mission or affect crew health and safety,

the equipment Is assigned an essentiality code of “V” for vital.

O therw i se , it Is coded as “NV” or nonvita l . Equ i pments considered

nonvl tal receive v i rtually no suppor t in the COSA L , and app roxi ma te ly

~
. 95Z of the equ ipments in the COSAL are coded as vi tal .

To supplement protection , I tems having expected annual usage of

less than .25 units may be Inc luded in the COSAL as techn i ca l override

requirements in exceptiona l circumstances , such as to insure personnel

safety or where lack of the item would cause total degradation of a

_ _ . ) -~~~~~ - — ~~~~~~~~~~~~~~~~~~ • .1
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primary mission capability. However , under current CNO (Chief of

Nava l Operations) guidelines , technical override requirements cannot

be procured unless all other provisioning and replenishment require-

ments are full y funded . Thus , the assignment of new overrides to

i ncrease the range of parts carried for support of primary mission

equi pments has been virtuall y eliminated .

The inadequacy of the current essentiali ty coding scheme , i.e.,

the fact that almost everything is coded as vital , l eaves system

usage rates and equipment maintenance plans assigned by the technician

as the major determinants of whether an item will or will not be

stocked aboard ship. S in ce the F L S I P  COSAL Model u~,es the product4

of installed population and BRF (Best Rep lacement Factor) to arrive

at the range of repair parts support , equipments hav i ng multip le

app lications are often better supported than more essential equipments

having onl y single applications. Previous attempts to develop a

viable essentiality at the equipment leve l have failed because of the

magnitude of the task and the lack of a proponent to make decisions

on the relative Importance of equipments.

In view of the inadequacy of the existing essentiality cod i ng

p roce ss , NAVSEA (Nava l Sea Systems Command) proposed a new approach to

determining essentiality and shipboard allowances. According to this

pro posal , equ i pments would be separated into different categories

based on the relative mission importance of the serv i ce application.

Sh i pboard allowances would then be determined using a COSAL 
model2



which varied support level by this service application level essen-

tiality. The separation of equ i pments into different essentiality

categories would be accomplished using historica l CASREP data sub-

mitted by operational forces. CASREP lists equipment failures and

the effect of these failures on the capability of the reporting unit

to perform its assigned mission(s ). The extent to which a capab~ Iit y

is impa i red is expressed by the severity of the CASREP.

By reference 1 of APPENDIX A , NAVSEA recommended the develo pment

of a plan of action to evaluate the above proposal. NAVSUP (Nava l

Supply Systems Command) endorsed the proposal by reference 2 of

r APPENDIX A and requested FMSO (Navy Flee t Material Support Office)

to determine the feasibility and impact of the proposal. Reference 3

of APPENDIX A established a two-phased project to perform the evalua-

tion. The results of the first phase , a p re l i mi nary ana l y s i s , were

rev i ewed during reference 4 of APPENDIX A , ani it was agreed that

the proposa l was feasible. Accordingly, a plan of action for accom-

p l i s h i n g the second phase of the study, the actua l evaluation of

• the proposal , was established. This plan involved the development of

several alternative essentiality coding schemes and the determination

‘ of the impac t of these schemes in several var iabl e support level

• 

. 
COSAL models. The impact was measured in terms of range , Investment ,

effectiveness , and reductions in CASREP requisitions. Detailed

descriptions of the approach used in conducting the stud y and the

f indings of the stud y are provided in the following sections of this

report.

3
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II. TECHN I CAL APPROACH

The proposed essentiality coding was tested for two ship clas5es ,

the FF 1052 class and the 1ST 1179 class. The CASREP data base is

described in Section II .A , while the various schemes used in deter-

mining the essentiality value are described in Section ILB. Test

COSALs utilizing the assigned essentiality va l ues were built and

evaluated for one shi p f rom each of the above classes. The test ship

data base, the alternative COSAL models, and the COSAL evaluation

measures are described in Section II .C.

A . CASREP DATA CONSOLIDAT I ON. The basis of the NAVSEA proposal is

the development , within shi p type and class , of a service application

level m il~ tary essentia lity based on hIstorica l CASREP data. Two

ship types and classes were selected for the test eva l uation : the

FF 1 052 class , consisting of 46 combatant ships and the LST 1179 class ,

consisting of 20 noncombatant ships. A six year history of CAS~ EP

data was obtained for each shi p class from SPCC ’s (Navy Ships Parts

Control Center) CASREP Master Data Bank. The history contained

records of all CASREPs , inc l uding those not requiring any parts,

submitted by the two shi p classes over the period January 1971

through December 1976.

The CASREP data were processed through a series of programs

designed to consolidate the data by service app lication within ship

class. The first step summarized the individual CASREPs , by 
severity, 4



within EIC and individua l ship. The EIC/ship summarized CASREP data

were then matched against an EtC to SAC Index file to i dentify the

serv ice application associated with the CASREP data. This SAC

Identification processing was applicable onl y to HM&E (Hull , Mechan i cal

• . and Electrical) and ordnance equ i pments because no meaningful SACs

exist for electronics equipments. For electronics equipments , the

summarization of the CASREP data and ultimately the assignment of

essentiality were limited to the EtC level . In the SAC identification

p rocess ing for  HM& E and ord nance equ i pment s, a given EIC could be

applicable to more than one SAC and vice versa. In the case of

multip le SACs for an EIC , the CASREP da ta for the E t C  were app lied

to each of the multiple SACs as it was impossible to ident if y

which SAC actually experienced the CASREP. In the case of multiple

EICs for a SAC , the CASREP data for each EIC were accumulated for

the SAC . The final step in this processing involved the consolidation

of the summarized CASREP data by SAC (or EtC in the case of electronics

V 
equipments) within ship class. This consolidation was accomplished

by severity and provided information on the number of CASREPs

experienced by a ll of the ships in the class for the SAC/EIC. In

addi t ion , a count of the number of ships in the class wh i ch experienced

at least one CASREP for the SAC/EIC was provided .

B. ESSENTIALITY COD I NG. To determine the SAC/EIC level essentiality,

fiv e alternative coding schemes were considered. Using the consolidated

CASREP data as Input , these schemes assigned each SAC/EIC an essen-

5
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t i a l ity of 1 , 2, 3, or ti, where I reprcsents the highest essentiality.

A description of each of the five coding schemes is provid ed below •

SCHEME #1 . Under this scheme , a severity wei ghted CASREP value

is computed using the following formul a:

(A)(#C4 CASREP s) + (B) (#C3 CASREPs ) + ( C ) ( # C 2  CASREPs )
TOTAL N CASREPs

A , B , and C are program parameters which represent the wei ghts to be

applied to the numbe - of Cu , C3, and C2 CASREP S , respective l y. This

va l ue is then compared as indicated below and the appropria te essen-

tiality code assigned.

COMPARISON ESSENTIALITY

Va l ue~~~X

V i Value < X 2

Z Value < V 3
Value < Z 14

X , Y , and Z are program parameters which control the distribution of

V essentiality codes.

SCHEME #2. Under this scheme , the a s s i g n m e n t  of the two hi ghest

e s s e n t i a l i t y  codes is d i rec t l y dependent upon the number of c4 and C 3

CASREPs as ind i cated be l ow.

6
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COMPARISON ESSENT IAL ITY

#C4 CASREPs .�. U

#C4 CASREPs < Ii but 2
#C4 + #C3 CASREPs > V V

#C4 + #C3 CASREPs < V 3
but TOTAL # CASREPs �~ W

TOTAL # CASREPs < W 4

U , V , and W are program parameters which control the distribution of

essentiality codes.

SCHEME #3. U nder th i s  scheme , the assignment of essentiality is

based on the number of sh i ps in the c lass  hav in g ex per ienc ed CASREPs

• for the SAC/EIC. The sequence of comparisons involved in this scheme

is shown below .

V COMPARISON ESSENTIAL ITY

TOTAL N SHIPS 2. R 1

S .�. TOTAL ft SHIPS < R 2

I < TOTAL ft SHIPS < S 3
- TOTAL # SHIPS < T Ii

R , 5, and T are p rogram parameters which cont rol the dis t ribu t ion of
I

essentiality codes.

SCHEME #4. This scheme is si milar to #3 with the exception that

the basis for assigning essentiality is the total number of CASREPs

submitted for the SAC/EIC Instead of the total number of shi ps. The

Comparison process involved in this scheme is shown below.

• 
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COMPARISON ESSENTIALITY

TOTAL II CASREPs .~~ N

P ‘- TOTAL ft CASREP s < N 2

Q ~~. TOTAL /1 CASREPS < P 3

TOTAL II CASREPs  < Q 14

N , P , and Q are program parameters which contro l the di stribution of

essentiality codes.

SCHEME #5. Under this scheme , the percent of C4 CASREPs and the

percent of C4 and C3 CASREPs are determined for the SAC/EIC and

compared as indicated below to the fleetwide percentages.

COMPARISON ESSENTIALITY -

~cc4 CASREP s ~ L

~C4 CASREP s < L but 2

~C4 and C3 CASREPs ~ N

~c4 and C3 CASREPS < M 3
but TOTAL ft CASREPs > 0

TOTAL # CASREP s 0 14

L and M are program parameters which represent the fleet wide C4 
V

CASREP percentage and the fleetwide C4 and C3 CASREP percentage ,

respectivel y.

in summary, Schemes 2 and 4 directly consider the number of

CASREPs. Scheme 3 considers the number of ships tha t experienced a

CASREP . Schemes 1 and 5 do not consider the volume of CASREPs ,

onl y the presence or absence of a CASREP over the six year period

8
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and the severity of the CASREPs that were experienced .

Using these five essentiality coding schemes with variou s values

J - for the program parameters , frequency distribution s of the essen-

tia l i t y  codes assigned at the SAC/EIC level were prepared . Based

upon a review , reference 5 of APPENDIX A , of these distributions , three

I 
schemes (I , 3, and 5) wIth specific program parameter values were

selected for coding essential ity at the item leve l and subsequent evalua

• tion in the variable support level COSAL models. Schemes 2 and 14

were no longer considered in this stud y.

The first step in the item leve l essentiality cod i ng entailed

the coding at the equipment (API) level. All equ i pments applicable

to a g iven SAC/E1C were assigned the same essentiality as the SAd

Et C. In those instances where equipments were identified to more

than one SAC with differen t essentiality codes , the highest code was

assigned to the equ i pment. All items applicable to a given equ i pment

were then assigned the same essentiality as the equipment. When an

• item was applicable to more than one equipment with di fferent

essentiality codes , the highest code was assigned to the item.

C . VARIABLE SUPPORT LEVEL COSAL MODELS. Two ships , the FF 1060

(USS LANG) and the LST 1196 (USS HARLAN COUNTY), were chosen as the

test shi ps for evaluation of the variable support leve l COSAL models.

The selection of these two ships was made with the know l edge that

both were scheduled to go into overhaul in Jul y 1977. Hence, neither

of the ships should have undergone any major confi guration changes

during the COSAL evaluation period for this study (January 19714

II
~ 1
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through December 1976). For each of the two test ships , SPCC prov i ded

the allowance cand i date file and the Et C to SAC index file used in

the CASREP data consolidation process described ear lier. The cand i-

date files represented the ship ’s configuration in mid- 1977, prior to

overhaul. Usage data for the period January 1974 throug h December

1976 were obtained from the 3M (Navy Maintenance and Material Manage-

ment System). Finall y, CASREP parts requisition data for each

of the two test ships for the period January 1975 through June 1977

were obtained from the CASREP data base.

Using the CASREP based item essentia l ities resulting from each

Vi of the three selected schemes , severa l variable support level COSALs

were built for each test ship. The variable support level COSAL

model prov i des the capability to vary the FLSIP deep insurance criteria

by the essentiality code assigned at the item level. Deep insurance

criter ia specify the minimum expected annual usage required for stock-

age of an i tem. A total of fou r alternative models were considered for

this study. These four models , with the deep insurance criteria utilized

• for each MEC (Military Essentialit y Code) category , are shown in TABLE

I. The FLSIP cri teria are also shown for comparative purposes. As illus-

t ra ted i n TABLE I , the FLSIP Mode l utilized the same deep insurance cutoff

• (.25) for MEC 1 , 2, 3, and 4(V), wh i le t he other models  v a r i e d the

c r i t e r i a  for each MEd. Two deep insurance criteria are provided

for e s s en t i a l i t y  code 14 i tems . The models determine which value

10



to use based on the existing FLSIP component/part MECs. If both the

component and the part MEC are vital , the 14(v) value is used. Other-

wise , the 4(NV) va l ue is used . Using a value of 4.00 for the NV

category precludes stockage of a nonvltal i tem as insurance. All

of the models utilized the current FLSIP depth criteria.

TABLE I

ALTERNAT I VE COSAL MODELS

DEEP INSURANCE CUTOFF
MODEL ~~ EC I NEC 2 NEC 3 MEC 1.(V) NEC 4( NV)

.4• I .05 .15 .20 .25 4.00
2 .05 .15 .25 .50 4.00
3 .10 .20 .33 .50 4.00
4 .20 .25 .33 .50 14.00

FLSIP .25 .25 .25 .25 4.00

The impact of the various essent ia l i ty  coding schemes and the

var iable support leve l COSAL models was measured in terms of ef fects

on range, d o l l a r  val ue, range effectiveness , and CASREP requisitions.

Range Is the number of allowance candidate Items selected for stock-

age. The dollar value is the total cost of the allowances determined

for the se lected items . Range effectiveness , the number of cand idate

I tems demanded and stocked In the COSAL divided by the number of

cand idate items demanded , was computed to measure range select ion

capab i l i t ies .  This value Is a total figure covering a three year

per i od of t i m e .  The ef fects  on CASREP requisitions were determined

11 
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by compa r i son of the it ems reques ted on the CASREP re qui si t io ns wi th

the range of allowed Items . Counts of the matched and unmatched Items

were obtained , by severity, to show how many of the requested items

were stocked and how many were not stocked under each of the various

essentiality coding scheme/variable support leve l COSAL model combina-

tions.

12
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III. FINDINGS

A. SAC/EIC LEVEL ESSENTIALITY. Essentiality codes were assigned at

the SAC/EIC l evel for each of the five alternative essentiality

cod ing schemes usi ng the vario us prog ram parameter va lues shown in

TABLES II and III  for the FF 1060 and the 1ST 1196 , respectively.

Recognizing the subjec t ive nature of selec t ing the p rogram parame ter

val ues for Schemes 1 , 2, 3, and 4, at leas t two sets of val ues were

considered for each of these schemes. For Scheme 5, however , only

V one se t of val ues was considered si nce the requ ired parameter values

are based on observed fleetwide percentages.

The frequency distributions of the essentiality codes resulting

from each al ternat ive , as shown in TABLES II and I l l , were reviewed

to select one of each scheme for further evaluation. In making

• these selections , cer tai n of the d i str i but ions were immedia tel y

eli minated from further consideration due to specific characteristics.

For example , under Scheme 1 for both shi ps , the first two sets of

program parameter values resulted in no SACs/EICs being coded “1”

in one Instance and none being coded “3” in the other. Under the

• third set of program parameter values for Scheme 1 , all four essen—

• tiality codes were assigned. However , the resultant distribution was

fel t to be much too heavily weighted to the l owest essentiality

val ue of “14” (over 80% for the FT 1 060 and over 90% for the LST 1196).

The dis tribution obtained from the fourth set of program parame ter

13
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values provided the most desirable mix of essentialities and was

selected for i tem leve l essentiality coding and evaluation of the

variable support level COSAL. In a similar , although somet i mes more

arbitrary manner , one of the frequency distributions obtained for each

of the other four schemes was selected for further evaluation . Those

selected are indicated by asterisks in TABLES II and I I I ,

In general , the SACs/EICs tended to be coded with a higher essen-

tiality on the combatant ship (FT 1060) than on the noncombatant

(LsT 1196).

B. ITEM LEVEL ESSENTIALITY. The frequency distribu tions of essen-

t i a l it y codes resulting at the item leve l , based on app l i ca t io n of
V 

the five selected sets of SAC/E1C level essentiality codes , are shown

I n TABLES IV and V for the FF 1060 and the 1ST 1196 , respectivel y.

The correspond i ng frequencies of the essentiality codes assi gned at

the SAC/EIC l eve l are provided in parentheses. Although the i tem l eve l

distributions seem to follow the same directiona l trend as the SAC/EIC

level distributions for the LST 1196 , there is no correlation between

the SAC/EIC leve l distribut ions and the resultant item l evel distri-

butions for the FE 1060. For the FF 1060, Schemes 2, 3, 4, and 5
V 

each produced an unusuall y high number of items coded “1” . In  fac t ,

for both ships the number of items assigned the higher essentiality

codes was disproportionate to the number of SACs/EICs assigned the

hi gher codes. This is at least partially attributable to the fact

that in the processing of a multiple app licat i on item with different

16
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essentiality codes , the highest essent iality code was applied. The

large number of MEC “I” items may also be ind i cative of a tendency

toward assIgning a hi gher essentiality code to the larger (wIth re-

spect to the number of items) SACs/EICs.

• During reference 5 of APPENDIX A , FMSO presented preliminary

f i n d i n g s  of this stud y. Following the presentation , FMSO and NAVSUP

representatives met to discuss and review the proposals for follow-

on effort. As a result of agreements reached during this meeting,

Schemes 2 and 4, whi ch cons ide red the ac tua l  vol ume of CASREPs , were

eliminated from consideration in the follow-on effort. Consequentl y,

the remainder of the findings will be limited to discussions of

Schemes 1 , 3, and 5.

C. VARIABLE SUPPORT LEVEL COSAL. Test COSALs were constructed for

each test shi p using (1) the item leve l essentia l ities assi gned by

Schemes 1 , 3, and 5, and (2) the four alternative variable support

leve l model s described in Section I , . The impact , in terms of effects

on range , dollar value , and overall range effectiveness , of these

test COSALs is shown i n  TABLES V I and V II  for the FT 1060 and the

LST 1196 , respectively. To facilitate comparisons , the models have

been ranked by total overall range effectiveness , f rom h i gh to low ,

within essentiality coding scheme. The benchmark for comparisons is

the FLSIP Model , which is Mode l F in the tables. The range figures

shown are based on a total of 43,729 candidate items for the FF 1060

and a total of 25,865 for the LST 1196. The range effectiveness
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f i g u r e s  are net values , i.e., they are based only on demands fer items

which were candidates for stockage. On the FT 1060, 1 ,508 candidate

items were demanded , while 660 candidate ite ms were demanded on the

LST 1196 . Since a demanded candidate item can be assi gned different

MECs under the three schemes , the bases for i~~~ MEC category range

effectiveness figures vary by coding scheme as Indicated in TABLE V I I I .

As shown in TABLE V I for the FT 1060, eIght of the scheme/model

combinations achieved hi gher (from one to 10 percentage points) total

range effectiveness fi gures than FLSIP. However , the attendant

ranges and dollar values exceeded those of FLS IP by nine to 46~ and

Il to 56~ , respectivel y. The fou r scheme/model combinat ions which

cost less than FLSIP achieved total range effectiveness fi gures from

one to four percentage points lower than FLS IP . Within each of the

three essentiality schemes , all of the models considered achieved higher

(from two to 16 percentage points) range effectiveness fi gures for

• MEC 1 items than FLSIP. For MEC 2 items , all of the scheme/model

con ibinations achieved equal or higher (trom zero to 11 percentage

points) range effectiveness fi gures than FLSIP. With respect to MEC 3

items , onl y Models 1 and 2 achieved hi gher (from one to Il percentage

points) range effectiveness figures than FLSIP , while Models 3 and 4

achieved three to five percentage points l ower range effectivenes s .

For MEC 4 items , the range effectiveness varied from the same as FLSIP

for Model 1 under each of the three schemes to 13 to 18 percentage

points l ower for all other schemes/models.
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TABLE V I I I

RANGE EFFECTIVENESS BASES

- N CANDIDATE ITEMS DEMANDED 
________

SHIP SCHEME MEC 1 MEC 2 MEC 3 MEC 4 TOTAL

FF 1060 I 359 275 397 477 1 ,508
3 733 143 149 483 1 ,508
5 602 228 559 119 1 ,508

1ST 1)96 1 6 69 119 466 660
3 192 93 169 206 660
5 26 93 432 109 660

For the 1ST 1196 , TABLE VII shows that only three of the scheme/

mode) comb i nations achieved higher (from one to six percentage

points) total range effectiveness figures than FISIP. As was the

case with the FF 1060, the attendant ranges and dolla r va l ues also

exceeded those of FLSIP although by smaller percentages (four to

23% lar ger ranges and five to 23% larger dollar values). Those

scheme/model comb i nations costing less than FLSIP attained total range

effectiveness figures from six to 13 percentage points l ower than

FISIP. Three scheme/model combination s (3/2, 3/3, 5/2) achieved

lower (from one to four percentage points) total range effectiveness

than FLSIP at costs of four to 15% higher. Within each of the three

essentiality schemes , range effectiveness for MEC I items varied from

the same to 10 percentage points h i g h e r , and range eff ec t ive ness for

MEC 2 it ems var i ed f rom the same to e igh t percen tage po int s h i g h e r

~~~~~~~~~~~ V ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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than FISIP for a ll of the models  considered . For MEC 3 items , on ly

Mode) 1 provided a higher (from two to seven percentage points)

range effectiveness than tha t prov i ded by FLSIP; Model 2 provided

the same range effectiveness ,and Models 3 and 4 provided l ower effec-

tivefles s than FLSIP under each of the three schemes. With respect

to MEC 4 items , the range effectiveness varied from the same as FLSIP

for Mode l I under each of the schemes to 13 to 18 percentage points

l ower for all other models.

4, It is noted that the basic in tent of the NAVSEA p roposal was to

increase the support for the more essential equ i pments at the expense

fi of the less essential equ i pments and to do so without a substantial

V increase in investment. The findings presented above have shown that

certain scheme/mode l comb in a t io ns appear to sa ti sf y this intent.

However , the cr i t ica l  issue w i t h  respect to these combinations becomes

one of whether or not the “right ” i tems are coded I , 2, 3, and 4 .

For example , Mode l 3 under Scheme 1 and Mode l 4 under Scheme 3 for

the FT 1060 were very s i m i lar in range , doll ar value , and total range

effectiveness. However , Model 3 under Scheme I achIeved 92% range

effectiveness for MEC 1 items based on 359 MEC I items demanded

whereas Model 4 under Scheme 3 achieved 80% range effectiveness for

MEC 1 it ems bu t on the bas i s  of 733 MEt 1 items demanded . The on’ y

V known ways to address this issue of whether or not the i tems are pro-

perly coded are (1) manual rev i ew of the essentiality assignments

by technical and Fleet personne l and (2) measurement of the Impact of

24
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the various scheme/model combinations in reduc i ng CASREPs .

A listing, by nomenclature , of all SACs and EICs for the two test

V ships , together with the essentiality codes assigned using Schemes 1 ,

3, and 5, is provided In APPENDIX B for Information . It is noted

that electronics equipments generally fell into the lower essentiality

categories. The impact of the various essentiality scheme/variable

support level models in reducing CASREPs is presented in the next

section.

D. I MPACT ON CASREP REQUISITIONS. The im pact on CASREP requisitions

of Schemes I , 3, and 5 and each of the variable support leve l COSAL

models considered Is shown in TABLES IX and X for the FF 1 060 and the

1ST 1196 , respectively. The tables show, by severity, the number of

CASREP requisitions for wh i ch the requested item was stocked under

each of the scheme/model combinations considered . For purposes

of compar i son , the models  have been ra nked , from high to low within

cod i ng scheme , by the total number of CASREP requisitions for stocked

items . The benchmark for comparisons is the FLSIP Model which is

symbolized by Model F in the tables.

V TABLES IX and X show a major difference between the number of

CASREPs for the combatant ship (FT 1060) and the number of CASREPs

for the noncombatant (1ST 1196). Specifically, there were 288

CASREP requisitions on the FF 1060 over a 2½ year period , whil e there

were only 43 CASREP requisitions on the 1ST 1196 over the same period .

For both shi ps , there was li tt le increas e in the number of CASREP

-4
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items that would be stocked under the tested alternatives as compa red
to the number stocked under FISIP. Furthermore~ where there was an
increase , it was usuall y accompanied by an increase in COSAL dollar 

V

value.

A si gnifican t number of CASREPs for each ship were for items that
• could not be identified as allowanc e cand i dates : 86 of the 288 5

CASREP5 for the FF 1060 and 27 of the 43 CASREPS for the 1ST 1196

fel l into thi s category.

dv
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IV . CONCLUSIONS

The NAVSEA proposa l for deter mi n i n g m i l i tary essent ia l ity and

V 
utilizing this new essentiality measure in a variable support l eve l

COSAL model has been evaluated. The feasibility of the proposed

essentiality cod i ng i s la rge l y dependent on the availability of E IC to

SAC/API cross reference data. These data were available for the test

sh ip classes but are not available for all ships . Furthermore ,

voids in the current Weapons System File data for the two test ships

were a major problem In this study requiring considerable off-line ,

manua l effort. There are plans , bu t no f i r m  sched u le , to load the

(IC to SAC data in the Weapons System File for all ships . Given

availabili ty of this EIC to SAC data , the p roposed essen t i a l i ty is

considered feasible from a mechanica l point of view.

The proposed essen t i a l it y coding schemes may d iscriminate somewhat

agains t currently highly reliable or well supported equ i pments. How-

• ever , the d i s c r i m i n a t ion agains t wel l  su ppor ted systems i s m i t igated

by the fact that all CASREPs , i n c l u d i n g  those not caused by lack of

parts , were considered I n cod i ng the essentia lity. Furthermore ,

4 - 
essentiality Schemes 1 and 5 did not consider the volume of CASREPs -

onl y the presence or absence of a t leas t one CASREP over s i x  years

V 
- and the severity of the CASREPs that were experienced . Essentiality

Scheme 3 did consider the volume of CASREPs ind i rectl y in considering

the number of shi ps experie ncing a CASREP . Onl y Schemes 2 and 4

29
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directl y considered the number of CASREPs , and these two schemes were

eliminated earl y in the stud y as a result of agreements reached during

reference 5 of APPENDIX A.

The i mpact of the proposal was qui te different for the different

shi p types as seen in TABLES IV and V. The SAC/E IC and item

essentialities tended to be hi gher for the combatant ship (FF 1060)

than for the noncombatant (1ST 1196). For both ship s , electronic

equipments tended to fall into the l ower essentiali ty codes under all

coding schemes. Thus , there is the potential for reduced support

f of hi gh vi s i b i l i t y  electronic systems such as Fleet Satellite Communi-

V 
cat ions and Electronic Counter Measures Systems.

The impac t of the various essentiality scheme/variable support

leve l COSAL models relative to FLSIP is summarized in TABLES X I

and Xli .  These tables show tha t overall range effectiveness decreased

for all alterna tives within the current FLSIP dollar value constraint.

However , nearl y all the alternatives increased support for the desi g-

nated high essentiality (MEC I and 2) items . The question of whether

or not the ‘ right ’ Items were coded as MEC 1 and MEC 2 cannot be

answered by this study. Parameters for the essentiality schemes and

variable support level models were selected arbitrarily. A given

set of parameters produced different essentiality distributions for

each test ship. The question as to whether the items were properl y

NEC coded requires the experience of Fleet and technical personnel.

Based on a 2½ yea r history of CASREP requisitions , the stud y showed
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no si gnifican t reduction in CASREP requi sitions by any of the tested

alterna tives withou t an accompanying increase in COSAL dollar va l ue.

Alter natives w ithin the FLSIP dollar value stocked a maximum of only

three more CASREP items than alread y stocked by F L S I P .
~1 .

(
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APPE ND I X  B : SAC /E I C  L E V E L  ES SENT I A L I T Y  CODE A S S I G NM EN TS

This appendix provides a listing of the essentiality codes assigned

at the SAC/E IC level , for each of the two test ships , by coding

Schemes 1 , 3, and 5. The listing shows the SAC/E IC , the SAD

( S e r v i c e  App lication Descr iption)/E IC nomenclature , the ship class , • I
the essentiality codes assigned under each of the three coding schemes ,

and the summary CASREP Counts (by severity) used in the coding

process. For convenience in rev i ewing the essentiality code

assignments , the listing is in SAD/EIC nomenclature sequence,

k
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Th is study evaluates a proposal for coding mi l i ta ry  essent ia l i ty  and for
varyin g shipboard support by this essentiality. The objective is to deter-
mine the feas ib i l i t y  of using historica l CASREP (Casualty Reporting System)
data to code item essentiality and to determine the Impact of this coding
i n an essentiality variable support level COSAL (Coordinated Shipboard
Allowa nce List) model. The Impact was measured In terms of range of i tems
stocked , i nves tmen t, ef fec t iveness , and reductions in CASREP requisitions -
The study showed that the approach is techni call y feasible given the
ava i l ab i l i t y  of required data. . Although sl ight ly decreasing overall support ,
the approach d id increase support for high essentiality Items. However,
the va l id i ty  of the assigned essent ia l i ty  codes could not be ascertained ,
To do so will require review by qualifie d Fleet and/or technical personnel.
W ithin the current investment levels , the approach d i d  not app reciabl y
reduce CASREP requisitions.
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