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Projected supply workioad results are present
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. sponsors for POM-83. D

SR ‘The research anddevelopment was conducted in support oi'ﬁi;.\'f Decisioncoo.--

" difiating Paper ZI186-PN (Impact of Fleet Configuration on Requirements for Support
" Manpower), subpmjett:less-PN.oz (Porecasting. Shore Activity Workload from Fleet

, Personnel, and Training). The objective

. activity level manpower resources as a function of

| c«digu'atim), ‘under the sponsarship of the Deputy Chief of Naval Operations (Man-

of this subproject Is to predict shore
workload and operational force levels.

3T The repe lsthe ewelfth in a series relating to the allocation of manpower resources.
" Ihe ot elght (NPRDC Tech. Reps. 76TQ-39, 77-21, 77-23, 77-26, 7748, 78-1, 78-2, and.

/. 73-7) documented the empirical analyses of fleet and shore demands
. ‘shope activitics in the 11th-Naval District. The ninth and tenth (NPRDC Tech. Rep. 78-32

placed on major

- and Tech., Note 79.7) documented the development of an interactive lnput-output (1/0)
- model of the fleet-support demand network for those activities.

The 11th Naval District

- model has been used for workload projection and budget justification purposes at the

.7 Naval Supply Center, San Diego. The eleventh (NPRDC Tech. Note 80-16) documented

R the development of an 1/O model of the flest-logistics support demand network for 30

‘ mjorﬁcs;pﬁlé ard maintenance sectors within the Pacific Fleet.
Logis

el can be used by logistics managers to test the effects of major changes in
icies concerning fleet homeporting and employment schedules on supply workload in

. the Pacific Fleet.

. Tris report describes the verification and alidation of the Pacific Fleet Logistics
Model by using actual homeporting and employment schedules. ;

" results are presented to determine ‘the effects
- Ocean. These projected results have

- JAMES F. KELLY, JR.
Commanding Officer

_ Projected supply workload
of increased deployment to the Indian

n used in allocating resources by supply resource

" JAMES J. REGAN
" Technical Director

" [“Resession For

NT1s  ORARL
pric TV 0
U:mn:w-.m-"nd 0
J'J:}tifinatlcll___,__._-—-

I——
BY e
pistribut! on/
‘,m}'wnilz.hl 11ty Codes |
—T iher s undfor
pigt | Speeial
i .

Vs i

s ]

The Pacific Fleet

e e

e i e i ) e




D
‘-.. ) ) . 7. i . .
4:"_ ;l
- 1
. |

4
R S S S S

* -
." .
B a
e
- i
A
- A -
3
. i
: :
1
Sl
e
.
<
.t
-
L3
. '
4
: .
-4

[N P

e

R

tt&mmwppl':'ﬁmywldad. od immmpply sad; In°
‘requisition demands, at the m'upply cumn tn(! depots, gt'nﬁ'
ﬁeet oonﬂgunﬁm and opeuﬂng schedule.

: ty

ven ﬂeet eonﬂgtnﬂm and operaﬂn schedde. -
?Mm. “The model projected’ world‘ud changes at the &
PY 1978 to FY 1980 in a_reuombly accurate manner.

The projectsd FY 1381 and FY 1983 results showed the need for'a shift of s
‘resources from supply centérs (especially San Diego) to. supply depots (sspecially - |
‘Bay) if the Navy aontlnues had malm.lna slmiﬂamt preoeme the Indlan Ocean area

onclusions and Futuce Directlon 2
The validity of the PACFLT Loglstics s Model for forecasting -upply lctlvity worldoad
was demonstrated using historical Projected results hnve been wed in a!lmt_ing

; resources by supply resource sponsors for POM-83.

‘I'he model cmrently forecasts supply wldud ven fieet contig ng
“schedules, and maintenance man-days at shipyards, ship repair facilities, and intermediate
“maintenance ‘activities, A planned extension of this work wm erable the model‘to

forecast lmermef.'hte malntemnee mldud.
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- The Navy's supply system in the Pacific Ocean region is a complex nétwo_rk whose
- purpose is to support the operating fleet anywhere from the east coast of Africa to the

- west coast of the continental United States (CONUS). This network consists of the naval -
- supply centers (NSCs) at-San Diego, Oakland, Pearl Harbar, and Puget Sound; the naval
 supply depots (NSDs) at Subic Bay, Guam, and Yokosula; and all Pacific Fleet (PACFLT)

~ ‘combat store ships (AFSs).

.- In general, when a ship is operating between Pearl Harbor and CONUS, it Is supplied

=" by the nearest: NSC. However, when a ship Is deployed to the Western Pacific

- (WESTPAC), its first line of supply is from an AFS and its second line, from the nearest -

w7 NSDj the ship can also be su.;gplied directly from NSC Oakland, Similarly, AFS ships are
.- replenished from either NS . |

. from NSC vakland. NSC Oakland plays a dual role in the supply network; it directly.

Subic Bay or .NSD Yokosuka, while NSDs are replenished
swn.ggons Oakland homeported ships operating in the vicinity, as well as ships operating In

_ WESTPAC, either directly or indirectly, The PACFLT supply requisition network is.

itustrated in Figure 1. . e
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_Figure 1. Pacific Fleet supply rei;uisition network
' for ships operating in WESTPAC
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Since the beginning of FY 1980, and 6wing to events in the Middle East, the U.S.

Navy has had to adjust the operating schedule of its fleet to cover extended deployments

to the Indian Ocean area. The changes in deployment patterns have caused dramati
A : - dramatic
shifts in yo&_'kloa__td : ;upp!y centers and depots, among other activities. If the MSvy is to
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. must be given to several factors that affect the e
‘These  Include (1) the level of indirect fleet
homeporting "scenarios," _
maintenance support. AL of these-factars affect thesuppl
before the Navy can determine the budge
ers and depots,
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' “region. Consequently, ‘
- for each of the seven PACFLT supply cent
leat configuration, cpera

" given a specific fleet co i :
her shore activities, must be determined,

channeled through ot _ R _
. irect fleet demands, it is worth noting that a significant amount of the
hipyards and ship repair facilities (SRFs), Increased shipyard supply
ditional ship overhauls constitute but a 'single example of an -

- In case of ind
demands come from s
: sitions in support o i

indirect fleet demand on the supply system. .

2777 The question of homeporti:
- creases In fleet size a
. the Indian Ocean area..
sloyments to the Indian Ocean o
~_time Jn fiomeport, &
-regard, the mos
WESTPAC visitor s

ships.

. The operating
shipyards. 1f ships are spe:
have to be postponed.
Assistance Program (SOAP) will aiso have to be delayed.
determine the impact of the shipyards' workload on t
shipyard supply requisitions.

H the ﬂeet. is to- maintain an 5dequate level of operating“«m:diness,

| sance—work_ at the intermediate a

. a
performed by de

exfra workl

gstain its presence in the Indian Ocean area over the next s

“smand for supply support; (2) the
and (4) the level -of

(3) the operating tempo of the fleet,
pply workload in

ng becomes parti
nd chianges in operating sch

~differential ¢

hips, depots, a

yed tenders,
¥, g Mavy facilities,
oad. Nori

demands from SRF Subic Bay, tenders, and repair ships.

To determine whether the Navy's présence in the Indian Ocean area would result in
the effects of the changes in deployment schedules and

tﬁe’ degradation of supply support,
The PACFLT Logistics

culai'ly'.i'mj'wbrfaﬁt when there are in-
edules to cover extended deployments to
‘For instance, we must know the impact of increased ship

m%;%hﬂegt. if

nges iny

tempo of the fleet clearly affects the worldoad at the various
nding less time in their homeport area, scheduled overhauls may
As overhau! schedules are¢ delayed, the Supply Operations
In any event, it is necessary to
he supply centers in terms of

; more maint
nd restricted availability levels will” hav

ships G _S1) =3 aci (SRE3),
ially SRF

able 1o s

' bic'

"shifts in the allocation of supply resources must be measured,

Modet was used to test the effects of changas in deployment patterns on supply activity
worload (see Bianco, Kissler, and Woon, 1980). The model forecasts supply workload, in
terms of number of requisition demands, at the seven supply centers and.d

specific fieet configuration and operating schedule.

Ob_iect_ivés

The objectives of this effort were to (1) verify the PACFLT Logistics Model using
actual FY 1978 workload data, (2) determine the model's ability to forecast accurately the -
impact that changes in deployment patterns have on t ]

he number of supply reduisitions

using actual FY 1980 ship employment data, and (3) project

and NSDs for FY 1981 and FY 1985.

ct workload for the seven NSCs

ext several years, consideration |
fficient allocation of supply resources.

their respective workicads, -
g schedule, and- indirect . fleet demands

e Rt A e em o i

deployéd shipyspend-tess
he workloads of NSCs. In this
use- of its role in supporting
repair facilities, in addition to Oakland-homeported

C L el gt

upport the additional

epots, given a
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* MODEL VERIFICATION

. " The PACFLT Logistics Model forecasts workload at various supply activities, given
. flest size, mix, and operating schedule. The model employs an input-output (1/O) analysis

framework that

captures the interdependence of support workload and, as a result, the
.‘}r . g )

t demands placed on the supply centers and depots, The modei contains
_ ) rs:. 11 supply and 19 mainterance. The units of workload measure are
the rumber of requisitions for the supply sectors and the number of man-days for the

" The current version of the model forecasts workload at the seven PACFLT supply

ters and depots based on projected fleet homeporting, employment schedules, and

maintenance workload at shipyards, SRFs, and ship intermediate maintenance activities =

- (IMAs), The model is designed to operate interactively from a computer terminal in-a“” . -

™7 conversational mode. - Through a series of commands, the user is able to modify the - .
* . imputs to the model and then project the resultant workload for each sector. : -

Lo Historleal data from FY 1978 were used to verify the internal operations of the
“<  PACFLT Logistics-Model. Actual supply workload from the Supply Distribution and
" Inventory Control Operations Report 3

projected results for the seven supply centers and depots.’ -

NAVSUP 1144) was compared with the model's

" The .fbllowing assumptiOnsldata and sources were used as imput to verify the I/O
model for FY 1978;: : _ o
i; - Data on homeporting of ships by class and ﬁmjlber were obtained from Com-
mander in Chief, U.S, Pacific Fleet (CINCPACFLT). - R

' -'2.' Actual employrnent sc.hedulé were used to calculate days in port, days deployed, |

and days in overhaul.

3. Al overhauled ships "participate in the Supply Operations Assistance Program
{SOAP). _ - _ ‘ L
4, Actwl ship repair man-days were used for all shore intermediate maintenance

Total workload for each supply center and depot is accounted for by summing up
individual workload components. There are three basic workload components: the
economic (i.e., 1/O) sectors, the fleet (both homeported and visitor ships), and miscella-
neous "throughputs" of major shore activities. Table ! compares actual workload, in
terms of standard stock requisition demands, with the projected model resuits by workload
component. The percent difference for each supply center and depot may be attibutable
to the use of averages for computing requisition demand rates and average days in
port/deployed for each ship class, However, the resuits do verify the ability of the 1/O
model to model workload, given fleet configuration and operating schedule,

Line 3 of the 1144 report summarizes requisitions for standard stock items.

BN N VNS P A b o S e R TR S Wy e
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- Naval Supply Centers and -
Sector Component Comparision, FY 1978
: (Number of Requisitions) ‘

Depots

. - Data Prom . -

e Line 3y 1164 Report
SRRk O

_ Model Results

"~ Percent

le_ferenoe

Fleet
Theoughput

. NS_. Pear] Harbor
- }-O Sectors

SERVMART

Fleet

Throughput
NSD Gwam

10 Sectors
Fleet.

Throughput .

NSD Subic Bay
" J-0 Sectors
Fleet

Throughput

- NSD Yokosula

. 1O Sectors

& Fleet
< LT Throughput

e me

148,112 8.3

-~ 589,158 . 23.9.

925097 - 45.2
2B 100:0
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53,220
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644,357

" 538,368
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636,349
473,123
876,506
1,985,978
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138,713
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5,003

155,177
763,684
186,734
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35,733
7,676
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235,737

197,820
313,249

409,028

_550;0;7
123,00

109,616

“is,e8

R xu%,sva 37.8
380,617 100.0

150,105
335?5?3




s:ufw-‘*&mfww' : L

it e AR TR A T

T T o e o S

DR
e

e S e 5

b

oG L

s 20

) . ) : S
N e e k- i S o - ey S
. . ! BT . R
. LI

OIS ST

R e

surog

N

LY ) TN L L
SOl 2 VIR .

AT TR TR e ST Y T8 RS ettt i - (s ken L L daeen s ok -

-
v

X

it}

A
e

T T A o S e
[
2

| R
&a‘-.;—...

" Actual employment schedules for the first three quarters of FY 1980 were used to

validate the model; that Is, to- test the model's forecasting accuracy. Of particular

concern is the impact of increased deployment to the Indian Ocean in terms of changes in

_ req:i’slﬂonwerldoad. ' - . T
" Table 2 displays both the projected and actual woridoad changes from FY 1978 to FY
1980 for the seven supply centers and depots. As shown, the model projections reflected
" ‘actual workioad changes during t'is time period in a reasonably accurate manner.

o R .. Table2
‘Actual and Projected Standard Stock Requisltion Demand Workicad Chrnges

(PY 1978 to FY 1980) for Pacific Region Supply Centers and Depots

Activity o ~ ActmlChange'  Projected Change
AR S Amount . Percent Amaunt Percent

NSD Subic Bay - 139,335 14.6 142,839 14.9
NSD Yokosuka . su7. L3 7,087 2.0
NSD Guarm - 18,183 8.1 T e1,120 -0.5
- NSC San Diego ) 79,084 4.4 -109,757  -6.1
~ NSC Oakland® B 137,026 6.7 44,698 -2.2
' NSCPeari Harbor . B L U R U 18,200 2.5
NSC Puget Sound 8,709 1.8 5,239 -1.0

SEffects of NAS Alameda consolidation were not considered.

SUPPLY WORKLOAD FORECAST, FY 1981 - FY 1985 |

~ Once verified and validated, the PACFLT Logistics Model was used to make
projections for FY 1981 and FY 1983 based on projected {leet configurations as of
December 1980, Using FY 1978 as baseline data, actual and projected percentage
workicad changes for NSD Subic Bay, NSC San Diego, and NSC Pearl Harbor were
computed. These are shown in Figure 2. : : }

JIPECT - yarETargsly caused by deplayed shigs. The indirect
demands are a result of increased workload at SRF Subic Bay and Increased employment
of repair/tender/supply ships to support combat ships stationed in the Indian Ocean area.

- Table 3 summarizes the total number of PACFLT ships homeported and In overhaul
for FYs 1978, 1980, 1981 and 1985, Although more than half (about 53%) of the PACFLT
ships are homeported in San Diego, the direct.demands on NSC Sar Diego decreased in FY
1980 because of fleet deployment in the Indian Ocean. The NSC San Diego indirect

i, or o o SN Tty ey e 1 B e
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. demands also decreased because of the delay in overhaul schedules (9 ships Inoverhaul In
.- FY ‘1980 versus 15 ships In overhaul in FY 1978) and the resultant decrease in shipyard
Corequlsitions, - o e T

 Activity/Stats . (Actwl)  (Actual)

S

.* K

B _-Tgbléa- | ' . e ‘;%.
Total Number of Pacific Fleet Homeported and Overhauled Ships 4
R FY 1978-FY 1985 . R

e i e i st &b

“FY?78 - - FY80 CPYSL - FY8S
- {Projected) - (Projected)

. NSC Oaklands

7 “Homeported W)
-7 Overhauled - SRR 4

* NSC Puget Soind: |
+ . Homeported N T
. Owrhauled 4L

o NSC SQ Diegos
- Overhauled 15

~ Indirect support that NSC Oakland gives to WESTPAC operating ships (as shown in the

6
@
. '.'-.:43 
T W @
-' '.s‘
9
@)

. Total o il‘.zz'

- Homeported 107 106

L
i e S R i B Syt i, o Cai AR K s et T s i e A 2 RN 54w

Total 122 us
NSD Yokostikas

' Homeported
‘Overhauled

Total

o0 I-—-\l
NINO\

o

- The operating tempo of the fleet in FY 1981 is a continuation of FY 1980 and, since
the fleet configurations are similar in both years, the projected results are very clcse.
Table 8 summarizes. the projected percentage (%) workload changes for the seven supply
centers and depots, from a high (increase) of 14.3 percent at NSD Subic Bay, to a low
(decrease) of -6.4 percent at NSC San Diego. S RN

. The projected results at NSC Oakland for FY 1981 are a good example of the
interdependence of support workload of the 1/O approach. The requisition demands on :

NSC Oakland decreased as a result of Qakland-homeported ships spending less time in the
homeport area. However, the decrease in workload is offset because of the direct and

AL R TRm et
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- PACELT supply neswork of Pigure
] 2.2 percent from FY 1978 ¢

Table &

1. The net ettect on NSC Osidand s a decresseof
xcluding the effects of the NAS Alameda consclidation).

- " projected Changes in Standard Stock Requisition Demands o

: " Naval Supply Centers and Depots--FY 1978 to FY 1981

. 'Agﬁ\.'“y. | Change o Change -

L NsCswpieo B R

I " 'NSC Pearl Harbor - L 19,318 . 2.7
g . NSC Oskland ez e

ST 0 NSCPuget Sound T

181,699 188

'NSD Subic Bay _
06k 0.5

. NSD Guam

L1 - 'PY 1951 -pi-o]_e'ctlons for NSD Yokosuka showéd a. 4.8 'géent decrease In workligg'
nption of Increased Indian Ocean deployment. he Impact on SD

oS40 ' under _the assum inc i

' Yokosuka Is attributable to two veasons. First, direct supply requisitions from the fleet

Y would decrease because (1) Yokosuka-homeported ships would spend more time away from

“the homeport area and (2) visltor ships, which usually spend some time In Yokosuka before

" moving toward Subic Bay, would be bypassing Yokosulka to a greater degree, Second,
lndlrect"supply'_r_qu.nsitions would decrease as the result of the shifts of intermediate
maintenance-level work perirrmed by tenders and repair ships.

Table 5 shows the total man—days expended by tenders and 'repalr ships by location.
The FY 1978 and FY 1980 data are actual man-days expended. The FY 1981 and FY 1983
ed tender .and repair ship long-term

data are projected man-days based on propos
historical tender utilization.at each location.

(Y]
L

e T

- employment schedules and |
. . - e lia ' BOAH-4 . t ln
sudin

| intermedia e-level maintenance.
maintenance & _ Ala:

- A

- e

2 Di -
_ atloat Intermediate-level maintenance resources in Subic’B
" to Dlego Garcia, and there were no intermediate maintenance man-days expended In
additional tenders and. repair ships are projected to deploy to
activity continues at Diego Garcia. . '

v Yokosula while intermediate-level maintenance
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Total Man-Days Expended by Tenders and Repair Ships by Location
T UUFY 1978-FY 1985 |

Activity - FY1978 | FY 198 ~  FY 1981 FY 1985 -

o T (Actwml) ©  (Actall  (Projected)  (Projected)

IMA SanDiego . 185,457 133,470 107,606 143,515
IMA Atameda. S e0,7s T 37,449 30,069 29,709
IMA Pearl Harbor 38,929 37,005 40,00 _nz,:qaz'*_'».
IMA SubicBay - 24,530 83,252 91,652 . 91,652
: uunt.m .ocud‘) _ : 5 o CoTT _ a
- IMA Yokosuka - 26,813 0 16,918 14,918
o Total 315807 291,176 - 28,585 326,861

. The fleet s’izef_&nd"mlx are projected to change drastically by FY 1985 as new ships

are bullt and older ships decommissioned. For example, San Diego would have 15 PERRY-

class (FFG 7) frigates, as compared to 5 in FY 1981, Other new ships in the fleet include . .
KIDD-class (DDG 993) guided missile destroyers and CALIFORNIA- and VIRGINIA-class

nuclear-guided missite cruisers, R R
Because of the shifts in maintenance demand: observed in FY's 1980 and 1981 and the

Increased fleet size expected in FY 1985, a significantly increased demand is placed on

tenders and repair ships to perform intermediate ‘maintenance worklcad in the Indian
Ocean area. To relieve part of this heavy workload and increase readinéss in the area,
sdditional maintenance resources such as a ship repair facility (SRF) niay be neéded in the
Indian Ocean area, . o T e ' _ ‘ o S

Based on this imermediate-mai'ntenancé (IM) need, two separate scenarios were used
for the FY 1985 projections: (1) no additional SRF capability, and (2) SRF Indian Ocean

_established. Scenario 2 assumes SRF Indian Ocean would accomplish 50 percent of the IM

workload of SRF Subic Bay.

As the fleet size increases in FY 1985, and the Indian Ocean deployment pattern
continues, the greatest impact is again on NSD Subic Bay. Projected results stiow a 21.2
percent increase in NSD Subic Bay workload {see Table 6), and, if an SRF Indian Ocean is

established, NSD Subic Bay's workiGad would increase by another 3.8 percent to.a total 25-

percent increase from baseline FY 1978,

A!tho;igh we assumed PACFLT ships still maintained extended Indian Ocean deploy-
ments in FY 1985, the workload at NSC San Diego is projected to grow back to the FY

1978 level owing to increased fleet size and changes in fleet mix. The number of San

Diego-homeported ships increases by 6 percent while these homeported in Pearl Harbor
increases by 13 percent from FY 1978 to 1985. ' As a result, projected NSC Pearl Harbor
workload increases by 10.1 percent in FY 1983 over the FY 1978 baseline,

Figure 3 shows-the proi-écted workload char)ggs-‘-!é"} ting from. combining the NSCs

- (San Diegp, Pearl Harbor, Oakland and Puget Soundt} and NSDs (Subic Bay, Yokosuka and

Guam), . The projected results show that the Navy my¥t shift the resources devoted to

Chmem ol sl o .
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supply support from the.NSCs (especlaly San Diego) to the NSDs (especially Sublc Bay) if " Tl
the Navy continues to malintain a significant presence in the Indian Ocean area. A

' Table§

~ Brojected Changes In Stardard Stock Requisition Demands on -
. NawalSupply Centers and Depots--FY 1978 to FY 1985 . .

© Projected Workload

" Without SRF

Projected Workload
" WithSRF.

STV RSO 3 VORI o i

 Amowit - Percent

Activity " Change ~ Change

" Indlan Ocean .

" Amownt
. Change

~ NSCPearlHarbor . 73,25 0.1
'NSC Oakland 9,083 2.4

- NSCPugetSowd - .22,069 ° 4.6

. NSD Yokosuka C 18,498 . 4,9
‘NSD SubicBay ~ = 202,709 21,2
NSDGam . 138 g6

%6
73,256
 mam
22,469
~18,498
238,819
1,38

IR

O R R

bt il i i




- g i

P

R

Mt B T R A e Al 2 o Uk £ R o o e

e g

" Tigure 3.

. 'FISCALYEAR SR
"0 " o “

e $ 'oénﬁbnw““’ EF:-ﬁ:ﬂﬁh%——;.:
m“wuun i L= . .

e i e Pb

coWsCso T

changes--""‘f 197C-FY 1985, L e et

FISCAL YEAR
" b. Hst

Total aetual/nrojected percent worPIoad




[

~ L

i
[

:-i;‘

r s gt i (e e il )
_ i g ————

o

st g g e

B
P -
- et

RSTU,

%

R

o

‘ﬂ:"‘:' ‘-u‘._‘,*& . R L S . S
S :

Fo v

S

I R

The vaiidlty oi the PACFLT Logisti

basic assumptions and estima param
Lo e, in supply workload due to shifts

- strate the model's abllity to measure accurately chang
~In deployment patterns. Projected results for FY 1981 and FY 1985 have been used in

Ing resources by supply- resource sponsors.for. POM-83.. :Among other issues, the

- PACPRLT Logutics Model sheds ,l,lfht on the allocation of aupply resources between the .
_'._.-_NtnISupplySysum Command - L

cmcmcn-r. s P

PACPLT Loglstlcs Model curremly foucasta supply vcrldond, glven ileet

The

-"':emllguntlon, peraung schedules, and maintenance man-days at shipyards, SRFs, and -
 IMAs,” A-planned extension will enable ‘the ‘model o forecast intermediate malntenance_

e ‘.?" wrldud. Further nnalysls o! the malntemnce sectors mlght includes

_ N l. Determlning. for ench shlp clus, the percent time tpent in an upkeep status at '- '
| elch location. . : ; S

Cllculatmg demand ratu such as malntemnoe man-days per day in upkeep.

- 3. , !nmtigatlng the relationship between levels of maintensnce s\pport whlle shlps
_are dtployed and requlred maintenance after they retum ‘to homeport. LEl -

ey
. i, il 2 i e . At

N cs Model for iorecntlng supply actlvity workload; B
was demonstrated using: historical data. The FY 1978 projected results verify the model's
eters, and the FY 1980 projected results demon-

W
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