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};{ ABSTRACT

Tenders are currently required to offload ULS (Unauthorized

Long Supply) material at least every 90 days. This study evaluates

variations in the timing of offloads, the value of the Economic
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Retention Level used in computing the ULS quantity, and various para-

meters used in computing an item's authorized inventory levels.

% Alternative offload policies were evaluated in terms of the impact

: on (1) dollar investment in on-hand plus due-in stock; (2) number

5 of items offloaded, (3) dollar value of items offloaded, (4) number

| of resupply orders and Direct Turnover requisitions, (5) gross
requisition effectiveness, (6) gross unit effectiveness; and (7) net

i total cost. Analyses were conducted for an FBM (Fleet Ballistic

| Missile) submarine tender and an attack submarine tender. The

§ study identified seven alternative policies which reduced the number

g of current offloads by over 50% with no decrease in effectiveness
E and less than 2% growth in inventory dollar value. The most signifi-

cant factor in these seven alternatives was an adjustment in the

E -, Economic Retention Level from the current value of $10 to $50 or $100.
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EXECUTIVE SUMMARY

1. Problem: Submarine tenders are regularly monitored to prevent
build-up of excess material. On-hand material in excess of the ship's
authorized level plus one year of predicted demand is considered
excess or long supply material. |f the dollar value of the long
supply material equals or exceeds the value of the ERL (Economic
Retention Level), a parameter currently set at $10, then the long
supply material is considered ULS (Unauthorized Long Supply) and
is subject to offloading. Currently offloads of ULS are required
at least every 90 days.

Several problems are associated with the current offloading policy
of ULS on submarine tenders. These include:

0ffload actions require many manhours of work by tender and

stock point personnel and require much data processing time.

During the period of transshipment of the ULS material,

asset visibility is lost.
. Material may be lost in transshipment.
Material offloaded may be sent to disposal.

Material may be offloaded and required in the near future by

the tender.

Relaxation of the offloading policy would result in reductions




in tender and stock point workload, data processing requirements,
material losses, material disposal actions and stock replenishments.
However, a policy of limited offloading of ULS may generate an un-
acceptable increase In inventory investment.

2. Objective: The objective of this simulation study was to determine
the investment growth to be expected under a limited offloading policy
and the change In number of Items offloaded, dollar value of

items offloaded, number of resupply and Direct Turnover requisitions,
gross requisition and unit effectiveness, and net total cost.

3. Approach: Analyses were performed for one AS(FBM) tender, the

USS HOLLAND, and one AS(SSN) tender, the USS ORION. Alternative
policies were evaluated using a computer simulation program modeling
the SUADPS (Shipboard Uniform Automated Data Processing System) 207
Demand Processing and Levels Computation Programs. Allowance and
demand data required for the simulation were obtained from actual
Master Record Files from each of the test ships.

Alternatives that were evaluated included changing the number of
days between offload and changing the value of the ERL. Selected
SUADPS parameters that impact on inventory levels were also varied.
Specifically, the Demand-Based Item qualification and retention cri-
teria, the Operating Level Multiplier Factor, and the Safety Level
Factor were varled. Various combinations of the above changes were
also evaluated.

4. Findings: Complete elimination of offloads resulted in a 9%
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increase in the inventory dollar value at the end of 31 months for

TR AN

the USS ORION and a 4% increase at the end of 32 months for the USS

HOLLAND. Analysis of the growth trends indicates that these percentages

T RORTIEIBY

would most likely continue to grow over time.

Of the various individual factors evaluated, increasing the ERL
had the greatest impact on reducing offloads. Seven alternative
i policies were identified which reduced the number of offloads by
over 50% with no decrease in effectiveness and less than a 2% growth
£ in inventory. These alternatives all increased the ERL value.

It is recommended that the authorized value of the ERL be raised

to $50 or $100.
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{. INTRODUCTION

Submarine tenders are regularly monitored to prevent build-up
of excess material. Currently,offloads of excess material are re-
quired at least every 90 days. If an item is a DBl (Demand-Based
Item), the maximum value of stock authorized (by reference 1 of
APPENDIX A) is equal to the sum of the Safety Level and the Operating
Level. If an item is not a DBI, the maximum value of stock authorized
is based on the tender load list and COSAL (Coordinated Shipboard
Allowance List) quantities. This maximum value of stock authorized
is called the item's SAL (Ship Authorized Level).

If an item has more material on-hand than the sum of its SAL
and one year of predicted demand, the additional material is considered
excess or long supply material. |If the dollar value of the long
supply material is less than the ERL (Economic Retention Level), the
long supply material may remain aboard the submarine tender. If the
dollar value of the long supply material equals or exceeds the ERL:
the long supply material is considered ULS (Unauthorized Long Supply)
and should be offloaded from the tender. The rationale behind having
an ERL is that it is considered uneconomical to go through the off-
load process for items involving only a small value of excess material.
Currently, the ERL is $10.

Several problems are assoclated with the current offloading

policy for ULS on submarine tenders. These include:




. Offload actions require many manhours of work by tender and

stock point personnel and require much data processing time.

. During the period of transshipmeat of the ULS material,

asset visibility is lost.

Unmatched 05O (Other Supoly Officer) transfers have developed

for material that is lost in transshipment.
. A portion of the material offloaded may be sent to disposal.

. Material is frequently offloaded and later requlred‘by the

tender.

Relaxation of the offloading policy would result in reductions in
tender and stock point workload, data processing time, losses of
material, material disposal actions, and stock replenishments. How-
ever, a policy of limited ULS offloading may generate an increased
inventory investment on the tender. This simulation study projects
the extent of investment growth to be expected under a reduced off-
loading policy. Also this study estimates the change in number of
ftems offloaded, dollar value of items offloaded, number of resupply
and Direct Turnover requisitions, and effectiveness under alternative
offloading policies. The net total cost of each policy is identified,
where net total cost is defined as the increase in investment minus

the reductions in lost material, disposed material, offload processing

oy
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costs and requisition processing costs.

Simulations were made varying days between offload, varying the

ERL, and varying SUADPS (Shipboard Uniform Automated Data Processing

‘ 2 System) parameters that impact heavily on inventory management.




tl. APPROACH

Analyses were performed for one AS(FBM) (Fleet Ballistic Missile)
tender and one attack AS(SSN) tender. The data bases used in the
analyses, the alternatives considered, and the major evaluation
measures are described below. The simulation model used to obtain
the evaluation measures is also described.

A. DATA BASE. Evaluations were made for the following two ships:

(1) USS HOLLAND - AS(FBM) 32; (2) USS ORION - AS 18. Actual tender
MIF (Master Record File) allowance and demand data were used. His-
torical demands covering the period September 1975 through April 1978
were acquired from the USS HOLLAND. Historical demands covering the
period November 1975 through May 1978 were acquired for the USS ORION.

A profile of the MRF data for each test ship is shown in TABLE I.
Statistics are shown separately for APA (Appropriation Purchases

Account) and NSA (Navy Stock Account) items. The universe of items

for this study included all items which had at least one demand or

had an allowance quantity, i.e., a load list, COSAL, or TYCOM (Type
Commander) add quantity. The items with an allowance, but no demand,
normally are not candidates for offload, since the on-hand quantity
should not exceed the original allowance. Similarly, items with

fixed levels, i.e., fixed RO (Requisitioning Objective) and RP
(Reorder Point), are normally not candidates for offload since the on-

; hand quantity should never exceed the authorized RO.




All evaluation statistics in this study were based on the last 12

months of data.

The first 20 months of data for the USS HOLLAND

and the first 19 months of data for the USS ORION were used only

to initialize the assets and authorized inventory levels at a repre-

sentative position.

TABLE |

DATA BASE PROFILE

USS HOLLAND USS ORION
APA |tems 8,115 1,878
No Demand 4,330 (53%) by (22%)
Demand 3,785 (47%) 1,464 (78%)
Fixed Levels 1,031 (27%)* 909 (62%)*
NSA |tems 64,921 42,456
No Demand 28,296 (bhg) 16,657 (39%)
Demand 36,625 (56%) 25,799 (61%)
Fixed Levels k57 (1%)* 1,108 (4%) *

* Represents the percent of demand items that had fixed levels.

B. ALTERNATIVE POLICIES.

the impact of changing the number of days between offload, changing

The major emphasis in this study was measuring

the DBl qualification/retention criteria, and changing the ERL value.

However, changes to the SLF (Safety Level Factor) and the OLMF

(Operating Level Multiplier Factor) were also examined.

These two
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SUADPS parameters have a significant impact on the DBl inventory
levels as described in APPENDIX B.

Currently an offload is required every 90 days. Most tenders
offload every 30 days to keep the percent of excess material on-board
small. Alternatives considered were a 30 day offload, a 360 day off-
load, and no offload over the total 31-32 month evaluation period.

The current DBl qualification criterion is two demand requisitions
In six months. The current DBl retention criterion is one demand in
six months. Alternatives considered were one demand in 12 months
to remain DBI; three demand requisitions in six months to become DBI;
and three demand requisitions in six months to become DBl for allow-
ance items (load 1ist, COSAL, and TYCOM adds), but two demands in
six months to become DBl for all other items.

When the total dollar value of long supply for an item is less
than the ERL value, it is considered uneconomical to offload and,
thus, no offload for that item is required. Currently the ERL is $10.
The alternatives considered in this study were $50 and $100.

The benchmark SLF and OLMF, as recommended by SUBLANT (Commander
Submarine Force, U. S. Atlantic Fleet), are 2.0 and 10.0, respectively.
The alternatives considered were a SLF of 1.0 and an OLMF of 5.0.

C. EVALUATION MEASURES. The major evaluation measures used in this

study are $OH + DI, ¥ change, number items offloaded, $ offloaded,
number of resupply orders/DTOs (Direct Turnovers), gross requisition

effectiveness, gross unit effectiveness, and net total cost. These
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: measures are described below. APA items were evaluated together with
the NSA items for each tender.
. SOH + DI. The dollar value of the sum of the on-hand and the
due-in stock at the end of the simulation for all items.
~ For information purposes, the $OH + DI is also shown by NSA/

APA in APPENDIX C.

% Change. The percent of change in $OH + DI from the benchmark,

where the benchmark represents current procedures.

. Number Items Offloaded. The number of items with ULS greater

than zero at the time of offload. This count was accumulated

over the last year of simulation.

$ Offloaded. The dollar value of the items with ULS greater

than zero at time of offload. This value was accumulated over

the last year of simulation.

: . Number of Resupply Orders/DTOs. The sum of the number of

resupply orders and DTO (equlsit!ons placed. Both counts

2 O

. were accumulated over the last year of the simulation. This
value is an indicator of the workload in processing requisi-
tions and subsequently recelving, recording and stowing

material.

. Gross Requisition Effectiveness. This statistic is computed




by dividing the number of requisitions totally or partially
satisfied during the last year of the simulation by the number
of requisitions placed during the same year of the simulation.
Net requisition effectiveness, i.e., requisition effectiveness
for the carried items, was not a major evaluation measure in

this study, but is provided in APPENDIX C for information.

Gross Unit Effectiveness. This statistic is computed by dividing

the number of units satisfied during the last year of the
simulation by the number of units demanded during the same
year of the simulation. Net unit effectiveness, i.e., unit
effectiveness for carried items, was not a major evaluation
measure in this study, but is provided in APPENDIX C for

Iinformation.

Net Total Cost. This figure represents the change in $OH + DI

from the benchmark minus the total savings that would be
expected under the alternative criterfa. Total savings
include (1) the reduction in unmatched 0SO transfers, i.e.,
the reduction in lost material, (2) the reduction in disposed
material, (3) the reduction in offload processing costs, and

(4) the reduction in replenishment/DTO processing costs.

Net Total Cost = [($OH + DI)A” - ($OH + ou%”J - (UTBH - urA)

- (°an - DA} - (°’an - OPA) - (keeg, - RPC,)
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where
($OH + DI)BM = $OH + DI for the benchmark (current)
criteria
($OH + Dl)A = $OH + DI for the specified alternative
criteria
UT = dollar value of unmatched 0SO transfers (lost
material) = 20% x $ offloaded. Unmatched 0SO
transfers are a problem unique to FBM tenders.
Therefore, the reduction in unmatched 0SO transfers
was not included in the USS ORION analysis.
D = dollar value of disposed material = 40% x $ offloaded
OP = offload processing costs = $50 x number items
offloaded
RPC = replenishment/DTO requisition processing costs
= $50 x number of resupply orders/DTOs
NOTE: The dollar values and percentages used to
compute UT, D, OP, and RPC are estimates pro-
vided by personnel from PMOLANT (POLARIS
Missile Office, U. S. Atlantic Fleet) and NSC

Charleston in January 1978.

A negative value for net total cost indicates a reduction in overall
costs, while a positive value indicates an increase in overall costs.
It should be noted that the value of $OH + DI is largely depen-

dent on the timing of the offloads. The policies examined in this




study included 30 day, 90 day and 360 day offloads and a no offload

policy. The timing of the offioad was measured from the first day

of the simulation. The $0H + DI statistic was computed at the end

of the simulation, i.e., after 32 months for the USS HOLLAND and after
31 months for the USS ORION. In order to determine the inventory
growth for each policy, the $OH + DI statistic was also computed at
the end of the eighth and 20th months for the USS HOLLAND and the end
of the seventh and 19th months for the USS ORION.

For a 30 day offload policy, the $OH + DI was computed immediately
after an offload was performed and, therefore, represents the exact
inventory position without ULS. For the 90 day offload policy,
however, the SOH + DI statistic was computed two months after the
latest offload for the USS HOLLAND and one month after the latest
offload for the USS ORION. This timing approximates the midpoint
between offloads and thus represents an inventory position with an
average value of ULS. Similarly, the $SOH + DI computed for the 360

day offload policy approximates an inventory position for an average

value of ULS. For this policy, the $OH + DI was computed eight months
after the latest offload for the USS HOLLAND and seven months after
the latest offload for the USS ORION. The $OH + DI statistic com-
puted for the no offload policy represents an exact inventory position
since no offloads were performed.

5 D. SIMULATION MODEL. The alternative policies described earlier were

evaluated through use of a computer simulation program modeling the

10
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SUADPS-207 Demand Processing/Levels Computation Program. The supply
procedures of each ship were incorporated into this program.

Initially, each item was designated non-DBI. The RO and on-hand
quantity for each fixed level item were initialized at the RC quantity
in the ship's MRF. For all other items, the RO and on-hand quantity
were set equal to the allowance quantity for the item on the MRF.

The first 20 months of demand for the USS HOLLAND were used as the
initialization period for the simulation. For the USS ORION, the
first 19 months were used as the initialization period. For both
tenders, the final year of demand history from the MRF was used for
evaluation purposes.

The simulator processing rules and levels computation rules are
described in APPENDIX B. it is noted that a submarine tender may
maintain a level of ULS up to 5% of the SAL. However, for this study,
all ULS material was offloaded whenever an offload occurred. Addi-
tionally total assets (including due-in) were reviewed monthly. If
the total assets exceeded the RO, all due-in assets above the RO
were considered to be unauthorized and the most recent orders were

cancelled until the total assets were less than or equal to the item's

Ro.




111, FINDINGS

The benchmark policies used in this study were an offload every 90
days, two demand requisitions in six months to become a DBI, one demand
in six months to remain a DBI, an ERL of $10, a SLF value of 2.0
months, and an OLMF value of 10.0. The evaluation measures using these

benchmark values are shown in TABLE !I.

TABLE 11

BENCHMARK EVALUATION MEASURES

USS HOLLAND USS ORION
SOH + D1 $17,943.9K | $3,993.2K
Number Items Offloaded 4,437 2,860
$ Offloaded $ 799.6K $ 372.7K
Number Resupply Orders/DTOs 75,096 36,491
Gross Requisition Effectiveness 80.0% 73.4%
Gross Unit Effectiveness 67.8% 66.4%

This study evaluates alternative policies that affect offloading.
First, an offload every 90 days will be compared to a 30 day offload,
a 360 day offload, and no offload. Various DBl qualification criteria
and DBI retention criteria will then be examined. An ERL of $10 will
be compared to an ERL of $50 and $100. Finally, combinations of the

above alternatives will be evaluated along with changes in the SLF

and OLMF. Throughout the remainder of this report, only the criteria

specified differ from the benchmark. Criteria not specified are

12




identical to the benchmark.

A. TIMING OF OFFLOADS. Currently an offload is required every 90

days. However, most tenders offload every 30 days to keep the percent
of excess material on-board small and to reduce the manpower require-
ment at any offload. The 90 day offload policy is compared to a 30
day offload, a 360 day offload, and no offload over the 31-32 month
simulation. The intent of the no offload policy is to estimate the
impact of offloading only at the time of major overhaul, which is
approximately every five years.

1. FBM Tender. TABLE |1l compares the alternative timing policies
for the USS HOLLAND. The 30 day offload policy decreased the $OH + DI
but increased the total items offloaded, $ offloaded and the resupply/
DTO0 workload. The 360 day offload and no offload policies Increased
$OH + DI but decreased the total items offloaded, $ offloaded and the
resupply/DTO workload. The simulated effectiveness impact of each
alternative was within approximately 1% of the benchmark. A change
of this magnitude for a simulation program is not considered significant.

The net total cost decreased for each alternative policy. The
smallest decrease was observed for the 360 day offload policy, while
the largest decrease was observed for the no offload policy. Although
the no offload policy appears to be the most cost-effective, it should

be noted that some items will eventually have to be offloaded.

13
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" The growth in the on-hand plus due-in inventory level for each
policy Is depicted in FIGURE |, based on observations taken after
eight months, 20 months, and 32 months. The total assets are virtually
the same as eight months. At 20 months and at 32 months, the assets
for the 30 day offload policy are about 1% lower than the assets
for the 90 day offload policy. It appears that this trend will con-
tinue in subsequent years.

Both the 360 day offload policy and the no offload policy result

h in about a 1% increase in total assets over the 90 day offload policy
after 20 months. However, after 32 months the 360 day policy results

in a 2% increase in total assets and the no offload policy results

in a 4% increase in total assets.
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2. SSN Tender. TABLE IV compares the 90 day offload policy to a
30 day offload, a 360 day offload, and no offload for the USS ORION.
The 30 day offload policy decreased the $O0H + DI but increased the
total items offloaded, $ offloaded and the resupply/DTO workload. The
360 day offload and no offload policies increased $OH + DI but decreased
the total items offloaded, $ offloaded and the resupply/DTO workload.
The simulated effectiveness impact of all but the no offload policy
was within 1% of the benchmark. The #i0 offload policy resulted in
a 2% increase in gross requisition effectiveness and about a 3%
increase in gross unit effectiveness.

The net total cost did not change substantially for the 30 day
offload policy, increased for the 360 day offload policy, and decreased
for the no offload policy. Although the no offload policy again
appears to be the most cost-effective, some items will eventually

have to be offloaded.
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The growth in on-hand plus due-in inventcry level for each policy
is depicted in FIGURE |l, based on observations taken after seven
months, 19 months, and 3) months. The total assets are virtually
the same at seven months. At 19 months and 31 months the assets under
the 30 day offload policy are within 1% of the assets under the 90
day offload policy. It appears that this trend will continue in
subsequent years.

The 360 day offload policy resulted in a 2% increase in assets
after 19 months and a 4% increase after 31 months. The no offload
policy resulted in a 3% increase in assets after 19 months and a 9%
increase after 31 months. This same trend was observed for the USS
HOLLAND, although the increase in assets was not quite as high.

The 30 day, 90 day, and 360 day offload policies will be further

evaluated in paragraph 111.D in combination with alternative ERL and

DBI criteria.

19
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B. DBI QUALIFICATION/RETENTION CRITERIA. Currently an item must

experience two demand requisitions within a six month period to
qualify as a DBI. To remain a DBl, an item must continue to experience
one demand every six months.

A less stringent DBl retention criterion will decrease the number
of items changing from DBl to non-DBI, which will also result in less
items offloaded. The increased number of items remaining DBl may
increase tender effectiveness; however, this may also increase the
tender's asset investment. The impact of using the current DBI
qualification criterion, but a less stringent DBl retention policy
of one demand in 12 months, was evaluated.

A stricter qualification criterion will result in fewer DBls,
thereby reducing tender range and dollar investment. A stricter
qualification criterion will also eliminate the more sporadic demand
items from DBI_and thus reduce the number of candidates for offloading.
However, such a reduction in DBls may also decrease tender effectiveness.
In an attempt to reduce the offloads with minimal impact on effective-
ness, the DBl qualification criterion was increased to three fre-
quencies in six months for allowance items, i.e., for load list, COSAL,
and TYCOM add items, but retained at two frequencies in six months
for all other items. In both cases the current DBl retention
criterion of one frequency in six months was used. A DBl qualification
criterion of three frequencies in six months for all items is not

evaluated here, but will be examined in combination with other policy




changes later In this study.

1. FBM Tender. TABLE V shows that the less stringent retention
l1imit resulted in about a 2% increase in total assets, while the
stricter qualification policy resulted in about a 1% reduction in
total assets. Both alternatives resulted in less items offloaded
than the benchmark. The total cost of the items offloaded was also
less using either alternative. The less stringent retention criterion
resulted in a reduced resupply/DTO workload, whereas the stricter
qualification policy resulted in a slightly increased resupply/DTO
workload. The effectiveness impact of either of these alternatives
was within approximately 1% of the benchmark. The net total cost
decreased under both alternatives, but the stricter qualification
policy reduction was three times greater than the less stringent

retention criterion.
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FIGURE 11l shows the growth in the inventory level for each
policy, based on observations at eight months, 20 months, and 32
‘ months. The stricter qualification criterion consistently resuvlited
in about a 1% reduction in total assets from the benchmark. The
less stringent retention criterion resulted in the same total
’ assets as the benchmark at eight months, but an increase in total

assets of about 1% at 20 months and about 2% at 32 months.
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2. SSN Tender. TABLE VI shows that both the stricter qualifica-
tion policy and the less stringent retention criterion decreased the
number of items offloaded and the dollar value of items offloaded
for the USS ORION. The less stringent retention limit reduced the
resupply/DTO workload, increased effectiveness, increased $OH + DI
and Increased the total net cost. The stricter qualification criterion
slightly increased the resupply/DT0 workload, slightly decreased
effectiveness (less than 1%), decreased $OH + DI, and decreased

total net cost.
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FIGURE IV shows the growth in the inventory level for each
policy based on observations at seven months, 19 months, and 31
months. The stricter qualification criterion consistently resulted
in about a 1% reduction in total assets for the benchmark. The
less stringent retention criterion resulted in the same total assets
as the benchmark at seven months, but an increase in total assets
of about 3% at 19 months and about 5% at 31 months. The same trend
was observed for the USS HOLLAND, although the increase in $OH + DI
was not quite as high. DBI qualification and retention criteria
will be further evaluated in Section I11.D in combination with

alternative timing and ERL policies.
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C. ECONOMIC RETENTION LEVEL. Ig is considered uneconomical to ofrload

any item for which the dollar value of ULS is less than the ERL.
Currently the ERL is set at $10. Since the total cost of offloading
an item is assumed to be larger than $10, ERLs of $50 and $100 were
evaluated. All other benchmark criteria (timing, DBl criteria, etc.)
were unchanged. Raising the ERL will allow most items with a small
unit price or small quantity to remain in stock. However, the items
with large unit price will still be offloaded at first opportunity
after becoming ULS.

1. FBM Tender. TABLE VII compares the current ERL to a $50
ERL and a $100 ERL. Both alternative ERLs resulted in a small increase
in total assets (under 1%) but a large decrease in number of items
offloaded and dollar value of items offloaded. The $50 ERL resulted
in a 52% reduction in items offloaded and a 7% reduction in $ offloaded.
The $100 ERL resulted in a 71% reduction in items offloaded and a 14%
reduction in § offloaded. The resupply/DTO workload was also reduced
under each alternative. The effectiveness increased under both
alternatives, although the increases were small. Both alternatives
resulted in a large decrease in net total cost, with the policy using

the $100 ERL producing the larger decrease.
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2. SSN Tender. TABLE VII| compares the current $10 ERL to a $50
ERL and a $100 ERL for the USS ORION. The $50 ERL resulted in about a
1% increase in total assets, whereas the $100 ERL resulted in about
a 2% increase over the benchmark. The $50 ERL resulted in a 55%
reduction in items offloaded and a 10% reduction in $ offloaded. The
$100 ERL resulted in a 73% reduction in items offloaded and a 20%
reduction in § offloaded. The resupply/DTO workload was also reduced
under each alternative. The effectiveness increased under both alter-
natives. Using a $50 ERL resulted in about a 1% increase over the
benchmark policy, whereas using a $100 ERL resulted in about a 1.5%
increase in effectiveness. Both alternatives resulted in a large
decrease in net total cost, with the policy using the $100 ERL

producing the larger decrease.
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D. COMBINATIONS OF ALTERMATIVES. TABLES IX and X show the benchmark

policy along with the seven alternatives previously considered. It
should be noted that for both tenders, changes in the ERL had a much
greater effect on net tota! cost than the timing of the offluad. The
stricter DBl qualification criter.on for allowance items also had a
much greater effect on net total cost than the timing of the offload.
Several combinations of timing, ERL, and DBl criteria, as shown in
TABLE X!, are evaluated in this section. cCombinations A through E
all use the same DBl qualification criteria, specifically three fre-
quencies in six months for allowance items and two frequencies in six
months for all other items. Changing the DBl qualification criteria
so that the policy for allowance items is stricter than for all other
items requires either a change to the current SUADPS levels setting
program or running the current program once for allowance items and
once for all other items. To avoid program changes, two other
combinations of alternatives were also evaluated. Combination F
uses a 30 day offload, an ERL of $100 and a DBl qualification of two
demand requisitions in six months. Combination G uses a 30 day offload,
an ERL of $100 and a DBl qualification criterion of three demand

requisitions in six months.

34




99 JOUURD peO|}J4O0 SIYl JO4 3SOD

*)dewyouaq ayy o3

2303 3yl ‘aaAamOy

it e ol b s L aaiob g L il

*pe3RISIIpUN S| 3SOD |@3J03 IdU BYI ‘snyj
{popeo| 4340 3q A[|ENIUBAD O3 PARY || |M SWSI| PwOS,

*poiitjuenb

1©213USp} 4e Buj| Yoed Joy pajj1d9ds Jou B14DIJJ),

NO"€SZ-| %0°L+ [%8°+ g9 ‘2- ALELL- 91°¢- 35+ ML 96+ 3 001$
W w6l-| %€+ |35°+ 788°1- %9°#S- 0z€‘z- | %€+ NG g+ 3 0S¢
NE'g6L- | I~ | %€°- 604+ NLL- 680°1- 3L~ MO8l L~ Swa3l| dduemo||e 10y
180 Ajllenb 03 g u] ¢
¥l 6S- T+ | 3101+ 698°1- 8 °6LE- SZ0°z- 20°2+ DN €9+ 19Q ulewas o3 Z| uj |
H6°991-1 T 1+ [T 1+ 16£4¢- N9°66L- LEw Y- 26°€+  PIE 4oL+ peo| 330 ON
ML %S~ 29°+ [%9°+ SLS‘1- N8 0lE- €€L - L1+ e L6z+ peojjjo Aep 09¢
W 0L- - | %€~ 659+ NE L2+ h9+ 28"~ M0 251~ peo|3j0 Aep of
- $8°(9 | %0°08 960°SL %9°66L LEy'Yy - N6 ER6°L1] 180 utewss 03 9 uj |
JAjiienb 03 9 uy 2
3 01$
peojjjo_Aep 06
jJewyduag
1509 443 443 $010/5¥30¥0 | 030V01440 $ | 03Av01440 | 39NVHI % | 10 + HO$ (IA1LYNY¥ILTY
vior| LINn [ ND3NW A1ddnsS3y SWill
13N SSO¥9 | SSO0YS ¥IWON YIGWNN

(QGNYTI0H SSN)
$312170d 143 ONV ‘180 “OINIWIL 3AILVYNYILIV 40 ANYWWNS

X1 378Vl

e

-




jJouued peo|}jo Syl 4oy 3SOd

18303 3yl ‘uaAamoy

*pai1e3saapun S| 31S0D |BI03 32U 243 “‘snyj -pwijiuenb 3q

{papeo| 330 3q A[|enjuaAd 03 3Aey || |M Swal| Bwo§,

*)Jewydouaq 3yl 03 |ed}IUBp| 3ue 3u| Yded 1oy pIy1dads Jou efidf4),

NE'GEL-| 29 1+ |35 1+ 616°t- NS °GL- 680°Z- 28° 1+ NE T+ 43 001$
NOOlLL-] %L 1+ %01+ StL‘t- N9 gE- 655°1- 20° I+ NT 6E+ T3 05$
N9 94~ | %9°- - LgE+ gLz~ 9Ly~ 28 - NCLE- Swal| aduemo||e 40y
189G Aj11enb 03 g uj ¢
A 0E+ | 2671+ [%0°Z+ €141~ 9°0L1- 900°¢1- 21°5+ %9°502+ 180 ujewas 03 Z| uy |
M TLE- | 4877+ |%0°2+ L66°1- NL-zlE- 098°z- 26°8+ N9 4SE+ pPeo|3jo oN
N wZ+ | 2071+ |28°+ 008- NL6Z1- 658- %0 h+ NO“6S1+ peo|jjo Aep 09¢
Wyz+ | %€°- - gSE+ NS "gE+ e+ gl 1= NS - peo| 330 Aep 0of
- ™99 |IM°EL 164 °9¢ ML TLE 098°‘C - NZ°€66°C | 180 utewss 03 9 uy |
/A31jenb 03 g uy Z
43 01$
peo|jj0_Aep 06
JyJeuwyduag
1509 443 443 $010/SY¥30Y0 | 030v01440 $ | G3av01440 | IONVHI 2 | 10 + HO$ (N1 LYNYILTV
IvioL | LINn ND3Y A1ddns3y SW3ll
13N SS0Y¥9 | SS0Y9 YIGWNN ¥3GWNN

(NO1YO SSN)

S3131704 143 GNV ‘180 ‘ONIWIL JAILYNYILTV 40 ANVWWNS

X 378Vl

36




- ey

9 uy /9 Uy € 001$ shep 0f uojjeuiquo)
9 Ui 1/9 U1 ¢ 001$ shep 0f uojleu|quo)
v se awes 0S$ shep 06 uojjeujquo)
as|MIay3o Z| Ul |/9 Ul T
Swal| Iduemo||e Joy Z| Ul |/9 u} ¢ 001$ shep of uoi3eu|quo) a
v se aweg 001$ sAep 09¢ uojjeuiquo) b
v se auwes 001$ shep 06 uojjeu)quo)
asimi3yjo 9 uy |/9 Ul T
Swaj| IPduemo| |e 10} w ul —\o ul m OO—w m>wv om uoljeuilquo)
9 uyr /9 ur g 01$ shep 06 yJewyduag
NIVL3I¥/A417¥ND 13A37 NOILN3ILIY¥ IIWONOI3 Qv01440 40 INIWIL INLLYNYILTY
vIY3LIy) 180
$312170d NOILYNISWOD 3A1LYNYILIV
I1X 318vL
‘ — -




R T T T U e T P Ly -

1. FBM Tender. As shown in TABLE XIl, all the alternatives
reduced the number of offloads, the dollar value of items offloaded,
the resupply order/DTO workload, and the net total cost. Combination
G is the only policy that decreased effectiveness, and that decrease
was less than 1%. Combination A produced the greatest reduction in
SOH + DI and in net total cost without decreasing effectiveness. All
the alternatives shown in TABLE XI|| reduced the number of offloads
over 50% with less than 1% impact on effectiveness and a maximum 1.2%
growth in inventory dollar value.

2. SSN Tender. Combination C used in the FBM tender part of this
study was not examined here since the 360 day offload policy had a
higher net total cost than either the 30 day offload or 90 day offload
policy when timing of offloads was examined. As shown in TABLE XIII,
all the other combinations reduced the number of offloads, the dollar
value of items offloaded, the resupply order/DTO workload, and the
net total cost. Combination A produced the greatest reduction in
$OH + DI and in net total cost without decreasing effectiveness. All
the alternatives shown in TABLE XI||| reduced the number of offloads
by over 50%. Only Combination G had a negative impact on effectiveness,
while Combination D was the only policy with over 1% growth in

SOH + DI.
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E. SAFETY LEVEL FACTOR AND OPERATING LEVEL MULT!PLIER FACTOR. The

benchmark and all alternatives considered to this point used a SLF
of 2.0 months and an OLMF of 10.0. These were the values recommended
by SUBLANT.

Raising these values would increase the depth of DBls. This in
turn would increase the amount of excess for items that change from
DBl to non-DBI. This inerease in excess would result in more items
offloaded and more dollar value offloaded. Thus, only decreases
in the SLF and the OLMF were considered in this study.

1. FBM Tender. TABLE X1V compares the benchmark to Combination A,
Combination A with the OLMF changed to 5.0, and Combination A with the
SLF changed to 1.0 month. Changing the Combination A OLMF from 10.0
to 5.0 not only increased the net total cost considerably (reduced
savings from 495.3K to 133.7K) but also decreased the effectiveness
by about 1%. Changing the SLF from 2.0 months to 1.0 month resulted
in a substantial decrease in net total cost, but this was at the
expense of about 3% drop in effectiveness. Of the policies considered,
the benchmark values for the SLF and OLMF appear to be the best

policy for the USS HOLLAND.
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2. SSN Tender. TABLE XV compares the benchmark to Combination A,
Combination A with the OLMF changed to 5.0, and Combination A with
the SLF changed to 1.0 month. Changing the OLMF in Combination A
from 10.0 to 5.0 not only increased the net total cost considerably,
but also decreased the requisition effectiveness by about 1% and the
unit effectiveness by about 2%. Changing the SLF from two months
to one month resulted in a substantial decrease in net total cost,
but this was at the expense of about 1% requisition effectiveness
and about 2% unit effectiveness. Of the policies considered,
the benchmark values for the SLF and OLMF appear to be the best policy

for the USS ORION.




N0*09¢- 26" - 2= 8L+ 6651~ sglz- 28" 4- AL 061~ 01 = JW10 pue
Yuow |=41S YIIM
Y uojjeu;quo)
N 9€- 28° - 25+ 919°‘¢+ AL 16~ €s1z- %8°1- W€~ S = JW10 pue
syjuow Z=415 Yiim
YV uojjeujqwo)
NEqllL- 26°+ 3T 1+ LLL- %0°19- %50°2- %2 - NE€°g- 0l = W70 pue
syjuow Z=31S Yiim
Y uolleujquo)
- Mm99 | el 16%°9¢ AL TlE 098°2 - N2 €66°€ 0l = 4W10 pue
syjuow Z=415 YIIM
jieunydousg
1502 433 443 $010/S¥Y30¥0[ G3av01440 $ | A3AV01440 { 3INVHI % | 10 + HOS IALLVNY3ILY
IW10L! 1INN NO3Y AT1ddnsS3y SWll
13N SSOY9 | SSOM9 YIGWNN Y3IAWNN
(NO1YO SSN)

YOLIV4 ¥IITNAILINK T3A3T INILVYIAO ONV ¥OLIVH T3IAIT AL3IAVS

AX 318Vl

4h




IV. SUMMARY

This study estimated the extent of investment grdwth to be expectéd
under a reduced offloading policy. The study also determined the
extent of change in number of items offloéded.'dollar value of items
offloaded, number of resupply orders and DTO requisitions, effective-
ness, and net total cost under alternative offloading policies.
Simulations were made varying the time between offloads and varying
the ERL.

Additionally, selected SUADPS parameters that impact -on inventory
investment were evaluated for sensitivity. Specifically, the DBI
quallfication and retention criteria, the SLFp» and the OLMF were
varied. Analyses were performed for one AS(FBM) tender and one attack
AS(SSN) tender. Results of the alternatives tested are shown in
TABLE XVI. The Net Total Cost shown in TABLE XVI was computed as the
increase in inventory dollar value minus the savings attributable to
reductions in material losses, disposal actions, offload processing
costs and requisition processing costs. The contribution of each of
these factors to the Net Total Cost is sh;wn in TABLES XVII and XVIII
for the.USS HOLLAND and USS ORION.

TABLES XVI through XVIIl list the alternative; in sequence by the
percent reduction in items offloaded. All alternatives below the
dashed line reduced offloads by at least 50%. Total elimination of off-
loads increased the inventory dollar value by.9% at the end of 31 months
for the USS ORION and by 4% at the end of 32 months for the USS HOLLAND.
Analysis of the growth trends indicate that these percentages would

most likely continue to grow over time.
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Seven alternatiyes achieved a reduction in offloads of 50%
or more and decreased net total cost with less than 2% growth in the
dollar investment and no reduction in effectiveness. These alter-
natives are marked with an asterisk in TABLES XVI through XVIII.
The common factor among all seven alternatives is the change in the

ERL. Thus, it is recommended that the ERL be increased to achieve

a reduction in workload and net total cost.
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APPENDIX B: SIMULATION MODEL DESCRIPTION

The alternative policies in this study were evaluated through
use of a computer simulation program modeling the SUADPS-207 Demand
Processing/Levels Computation Program. The supply procedures of
each ship were incorporated into this program.

Initially, each item was designated non-DBI. The RO and on-
hand quantity for each fixed level item were initialized at the RO
quantity in the ship's MRF. For all other items the RO and on-hand
quantity were set equal to the allowance quantity for the item on
the MRF. The first 20 months of demand for the USS HOLLAND were used
as the initialization period for the simulation. For the USS ORION,
the first 19 months were used as the initialization period. For
both tenders, the final year of demand history from the MRF was used
for evaluation purposes.

The following description is a summary of the major events of the
simulator:

1. Event: Demand. This event occurred whenever a requisition

was placed against the ship's inventory. The two major data elements
needed for processing were the date of the requisition within the
simulation and the demand quantity. These elements were developed
from the ship's MRF demand history. During this event, material, if

available, was issued and effectiveness statistics were gathered.




2. Event: Inventory Review. This event occurred every 30 days.

During this event an item's past demand history was reviewed to
determine the DBl status. A DBl is a ''fast moving' item which is some-
times referred to as a POS (Peacetime Operating Stock) item. To
qualify as DBI, an item must meet certain frequency of demand criteria.
The criteria calling for two demand requisitions in six months to
qualify as DBl and one demand in six months to remain DBl are currently
used by all submarine tenders. A non-DBI is an item that does not
meet the DBl criteria.

If an item was coded DBI, its demand record was compared with
the specified DBI retention rule. If the item was coded non-DBI,
a check was Imposed to determine if the item met the specified DBI
qualification rule. Once an item's DBI/non-DBI status was determined,
the appropriate inventory levels were computed. The inventory levels
were computed as shown below, in accordance with reference 1 of
APPENDIX A,

. AMD (Average Monthly Demand) is the total quantity of demand

experlenced over a specified period divided by the number of

months in the period.

. 0ST (Order and Shipping Time) is a level of stock adequate to

satisfy the average demand rate during the anticipated time
between placement of a resupply order and receipt of material.
0ST = OSTF x AMD, where OSTF is the Order and Shipping Time

factor. SUBLANT recommended using an OSTF of 1.0. OST was




computed only for DBI.

SL (Safety Level) is a level of buffer stock intended to

provide protection against abrupt increases of demand that

could cause the item to become NIS (Not-in-Stock). SL = SLF x AMD.
SUBLANT recommended using a SLF of 2.0. |If the computed SL is
less than the allowance quantity, the SL is set equal to the
allowance quantity. For non-FBM submarine tenders, allowance
quantity = COSAL quantity + load list quantity + Nuclear

weapons COSAL quantity + TYCOM miscellaneous load list quantity.
For FBM submarine tenders, allowance quantity = the greatest
quantity among the FMSO (Navy Fleet Material Support Office)
load list quantity, Nuclear weapons COSAL quantity, operating
space itams allowance equipage list quantity, COSAL quantity,
SSPO (Strategic Systems Project Office) load list quantity,

and the TYCOM miscellaneous load list quantity. SL was computed

only for DBI.

OL_ (Operating Level) is a layer of stock provided in addition

to the OST and SL, out of which the ship is supposed to conduct
its normal peacetime supply operations. The SUADPS levels
setting program uses the EOQ (Economic Order Quantity) concept.
The EOQ formula considers the AMD, UP (Unit Price), OLMF,

and MAX/MIN (maximum/minimum months of supply) constraints.




e

OL = OLMF x V@ . The OL was constrained between MIN x AMD
and MAX x AMD. SUBLANT recommended using an OLMF of 10.0, a
MAX of 12.0 months, and a MIN of 0.5 months. OL was computed
only for DBI.

RO (Requisitioning Objective) is the net asset level to be

attained at the time a supply order is initiated. For a non-
DBl jtem, the RO equals the allowance quantity. For a DBI

item, the RO equals the sum of the OST, the SL and the OL.

In accordance with reference 2 of APPENDIX A, items aboard the
USS HOLLAND which satisfied any of the following criteria were
considered fixed level items and thus were always treated as
non-DBIs: (1) items with cog 0A, 2F, 2S, 2Z or 8A; (2) items
with a unit price greater than $500 and cog 2P, 2X, 4P, 6A,

6H, 6N, 6P, 6X, 8P, or 8X. In accordance with reference 3

of APPENDIX A, items aboard the USS ORION which had a MCC
(Material Control Code) of E, H, or X in the MRF were con-
sidered fixed level items and thus always treated as non-DBls.
These fixed level items were assigned the same RO as on the MRF,
Any item on either tender, for which a limit flag was set

in the MRF, was assigned the same RO as on the MRF and treated -

as a non-DBI.

RP (Reorder Point) Is the net asset level at or below which

a resupply order is initiated. For a non-DBl item, RP is one




unit less than the RO. For a DBl item, RP equals OST plus SL.

At the conclusion of each inventory review, the total assets
(including due-in) for each item were compared with the item's RO. As
stated in reference | of APPENDIX A, if the RO was smaller, all on-
order assets above the RO level were considered to be unauthorized.

If an item had unauthorized on-order assets, the most recent stock
orders for the item were cancelled until the total assets for the
item were at most equal to the item's RO.

Although the parameter values cited above may vary slightly from
the current operating values used on-board the ships, they fall within
the range of recommended values. It is felt that the trends established
by the model are a valid indication of what would occur under each
alternative criteria.

3. Event: Offload. If an item is a DBl, it has a maximum value

of stock authorized equal to the sum of the SL and OL. If an item is

non-DBI, it has a maximum value of stock authorized equal to its RO.

This maximum value of stock authorized is called the item's SAL.

The SAL does not include the OST quantity for items that are DBI

since the OST quantity is considered "pipeline support', and no part

of the material in the OST pipeline is ever, in theory, aboard ship.
If an item has more material on-hand than the sum of its SAL

and one year of predicted demand, this additional material is con-

sidered excess or long supply material. |f the dollar value for this




long supply equals or exceeds the ERL, the material Is considered
ULS and should be offloaded from the tender.

This event determines whether an item had ULS. |If an item had
ULS, the on-hand assets for the item were decreased by the ULS
quantity. A submarine tender may maintain a level of ULS up to 5%
of its SAL. However, for this study all ULS was offloaded.

For the benchmark run this event occurred every 90 days.

4, Event: Review of Assets. This event occurred every 10 days.

It reviewed the status of an item's assets based on the inventory
levels computed during the event ''Inventory Review''. Whenever the
assets (on-hand plus due-in) were less than or equal to the RP, a
resupply order was placed for that item. The quantity of the order
was equal to the difference between the RO and the assets.

5. Event: Receipt. This event occurred upon the arrival of a

resupply order placed in the event ''"Review of Assets''. The receipt
time, defined as the time from the placing of an order to its arrival,
was set at 30 days for the USS ORION and 60 days for the USS HOLLAND,
unless otherwise stated in the MRF.

6. Event: Snapshot. This event collected statistics so a review

of the system could be taken at arbitrary points of time during the

simulation.

i el el b it




APPENDIX C: ADDITIONAL STATISTICS

TABLES | and || provide investment statistics segmented by
NSA and APA and provide net effectiveness values for each alternative
policy discussed in the main report. These statistics supplement

the summarized data in the main report.
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