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I
I

ABSTRACT

I
I This s tudy,  for the Surface Shi p Maintenance Project =

Of f ice  of the Naval Sea Sys tems Command , was an ex tens ion of
the Fleet Manpower Policy Study (FMPS) to include the FF-1052

I class. It added the FF-1053 to the existing FMPS da ta base
CAP S-S . DDG-15 , and LSD-35) and involved a series of simulations
with the Presearch-developed ship work load algori thm to iden-
tify work load versus capability imbalances at the work center
level.

I
I

F 
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\
\ f SUMMARY

1. Ihis report summarizes the quantification of work load
versus capability imbalances, using selected manning sensitivity
parameters, for a ship of the FF-1052 class. It explains the

A actions taken to add the FF-1052 class to the data base devel-
oped in the Fleet Manpower Policy Study (FMPS), ~/ including

t minor deviations from tile data development procedures of that
study. The detailed results of the quantifications described
in this report are contained in the machine reports on the ‘21
simulations that were conducted with the ship work load algo-
r i thn .~~~%
BACIGROU’~~
2. The’~FMPS analyzed the impact of ship manning policiesand the operational environment of a ship on its ability to
accomplish required work load in a peacetime environment. The
principal analytical vehicle in that study was a ship work load
algorithm with which the capability of each work center could
be evaluated relative to its required work load. The results
are reflected as deferred work load if work load exceeds cap-
ability and as slack (undertasking) if capability exceeds work
load.

3. Both the thrust of the FMPS and specifically the utility
of the ship work load algorithm were recognized as having great
potential value to ongoing analyses in the Ship Support Improve-

., ment Project (SSIP), a comprehensive program to achieve and
maintain adequate material condition of the fleet. Accordingly,
the PMPS data base was extended to add a ship class that is
central to many of the SSIP analyses but that was not included
in the FMPS.

I
.: 

PUR FOSE

4. The work load/capability imbalance quantifications were
developed as an initial step in a planned effort to improve

V Presearch Incorporated , Fleet Manpower Policy Study, Techni-
cal Report No. 290, Arling ton, Virginia , 1Z }ebruary 1976.
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I
the organic maintenance capability of surface ships. That

I effort will introduce and test appropriate innovative changes
in ships t organization , work load distribution, improved methods
and materials for facility maintenance, and improved scheduling

I 
and utilization of intermediate maintenance activity support.

5. The FF-lOS2 class has been designated to act as a platform
for this part of the SSIP. Determining where initiatives are

I needed and evaluating them as they are tested require that a
baseline situation be defined and quantified. The quantifica-
tions and data base expansion documented in this report and

I the associated ship work load algorithm reports will facilitate
the baseline definition process.

‘ 
SUMMARY OF EFFORT

6. The major data collection and data base development pro-
cedures were basically unchanged from those of the FMPS . In-

I. port work load measurement was accomplished by a work study
team of the Navy Manpower and Material Analysis Center, Pacific.
The USS ROAR.X (FF-l053) was the sample ship. The activity

a sampling technique was used to determine the in-port work load,

I with a measurement period of approximately 4 wk. Training re-
quirements and reconstructed actual manning data were developed

• by Presearch Incorporated.

1 7• Discrete data for unauthorized absence, temporary addi-
tional duty (other), and ordinary leave were not developed for
the FP-1053. The data developed in the FMPS showed such a small

• variance among ship types that it was deemed both unnecessary
and uneconomical to develop values for a fourth ship. Accord-
ingly, FMPS averages were used.

8. The simulations were designed to provide comprehensive
treatment of the sensitivity parameter options most likely to
apply in a baseline definition process. The more salient are
s ummar iz ed as fo llows:

• Condition IV work load was used for all
at-sea phases

• Both cold iron and auxiliary steaming
work load options were used in port

• Inevitable productivity detractors- -
ordinary leave, unauthorized absence,
and temporary additional duty- -were
applied

L
. ,
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11 •
f . Five manning level options were intro-

duced
. Three different operational schedules

were used
• Two training options were applied, plus

a no-training simulation for use in zero-
base appraisal of total training impact.

RESULTS
9. As indicated earlier, the nature of this effort was basi-
cally one of quantification, both in the data base extension
and the simulations to identify work load versus capability
imbalances in the FF-1053. Detailed reports are now available
both for baseline definition and for reference by other parti-
cipants in the SSIP.

10. Several sensitivity parameters were selected for summary
appraisal. In this analysis, four significant categories of
work centers were noted. The categories and the general po-
tential they describe in terms of needing or providing assis-
tance are as follows :

• Work centers with a continuing increase
in deferred work accrual and with no under-

• tasking (may need help, depending on magni-
tude of the deferral relative to the manning
level).

• Work centers with fluctuating deferred work
accrual and no undertasking (may need help,
with alternate possibilities of work
transf er , external assistance, or internal
rescheduling )

• Work centers with continuing increase in
accumulated slack (undertasking) and no
deferred work (candidate for assistance
to those needing help or for reduced
manning)

• Work centers with both deferred work and
slack present (must be evaluated on a
case basis; probably can be helped with
internal rescheduling).

iv 
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I
I. INTRODUCTION

1 1.1 This report contains pertinent summary results of a study
that investigated the existence and nature of imbalances between

g work load and capability for a ship of the FF-1052 class. The
effort was essentially an extension of the Fleet Manpower Policy
Study (FMPS), althoug h, as wil l be exp lained below , the
thrust and ob jectives were narrower in scope than those of the
FMPS. The work was conducted for the Surfa’ce Ship Maintenance
Project Office (PMS-306) under Contract No. N00014-74-C-0434.

BACKGROUND

J 1.2 The Fleet Manpower Policy Study analyzed the impact of
ship manning policies and the operational environment of a ship

J on its ability to accomplish required work load in a peacetime
• environment. A variety of factors that affect the accomplish-

ment of work were identified , pertinent data bases established ,
I and evaluations performed with a ship work load algorithm .

1 1.3 Three classes of ships were included: APS-1, DDG-2 , and
LSD-28. The results of the analyses , particularly the utility
of the algorithm in identifying the impact of work load and

mann ing op tions , suggested expansion of the study base.

I
Presearch Incorporated , Fleet Manpower Policy Study,
Technical Report 290, Arl ington , Virginia , Pebruary 1976.

I
1
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I
1 1.4 A sh ip  of the F F - l 0 S 2 i ~ .:~ s was selected for  a d d i t i o n a l

data gathering . .~/  This  class ~~~~ been designated to act as

I a p l a t f o r m  in the Ship  Suppor t  Lmprove m en t  P ro jec t  fo r  the
testing and validation of certain maintenance-related initia-

• I tives. Accordingly, the USS ROARK CFF-10S3) was designated
for the in-por t work measurement and data collection.

J 1.5 The scope of the proposed initiatives is expected to cover

a wide range of op tions , both  on and off the ship. One of the

I efforts will concentrate on improving the organic maintenance
capability through introduction and testing of appropriate

I innovative changes in the ship ’s organization , work load dis-

tribution , improved methods and materials for facilities main-

I tenance, and improved scheduling and utilization of intermediate

maintenance activity support.

I OBJECTIVE

1 1.6 While the study was an extension of the FMPS with respect

to broadening the data base, the basic thrust of the FF-1053

I e f f o r t was somewhat different. The FMPS focused on the basic
questions of adequacy and inadequacy of SMD I I I  manning and

I the need for additional manning policy parameters , with no

special emphasis on a particular ship class. The FF-1053 effort

I builds on the knowledge gained in the FMPS and , because of the
need to identify both baseline imbalances and the impact of

p proposed initiatives , concentrates on those quantifications
I for a single ship class.

I 
.~ J CNO Message 092204Z, April 1976.

V CINCPACFLT Message 282304Z, May 1976.

I
2

~



-

P R E S E A ~~ CH L N C O R P O ~~~A T C~~

I
1.7 The ob j ec t i ve  of t h i s  e f f o r t  was two fo ld :

I a. Expand the FMPS data base , as appropr ia te ,
to inc lude  the FF- 10 52 / 78  class.

I b. Conduct selected simulations with the

FF-1053 data to quantify work load capa-
bil ity imbalances under a variety of
cond itions. The simulations are designed

I to provide information that will facilitate
the defin ition of baseline conditions for
a peacetim e environment.

APPROACH

I
1.8 The effort closely paralleled the approach of the FMPS
in the data collection and reduction and in the conduct of
simulation studies. Since the basic factors influencing work

accomp lishment were the same , the study consisted of data col-

lec tion/development , design and conduct of simulations , and

p analysis of results.

I 1.9 The change in thrust signaled above was most evident in

the analysis phase. Unlike its counterpart in the FMPS, in

which cons iderable compar at ive analysi s was involved , the focus

I here was more absolute. With the causes of imbalance previously

established , the emphasis was on the locations and amounts of
deferr ed work and slack , since these statistics form the basis

from which improvements will proceed and be evaluated.

I
CONTENTS

1.10 The ensuing sections contain pertinent details on the

data base deve lopment , simulations , and summary results.

1
.

~
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I
V Section II explains data development procedures and responsi-

bili ties. The rationale surrounding the simulations and the

I parameters selected for summary appraisal are the central topics

in Section III. Findings are summarized in Section IV for those

‘ 
par ameters that are likely to be debated in the definition of

basel ine conditions for the peacetime environment. Appendices

A and B present the operational schedules and the required

I tra in ing data , respectively.

~~1
I
I
I
I
I
I
I
I

• 1
I
1

~
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I

I
I 

I I .  STUDY DATA

2.1 This section covers both responsibilities and procedures

I for  data co l lec t ion  and development . In most cases the pro-
cedures were the same as those of the FMPS . .1” For convenience ,
data elements are presented  under headings that identify where
the same values were used , where the same procedures but dis-
crete values were used , and where the procedure was modified.

FMPS DATA
I

2.2 In view of the FMPS conclusions and the desire to minimize
both study cost and disruption of the ship routine , FMPS aver age
data values were used for unauthorized absence (UA), other tern-
porary add itional duty (TAD), and ordinary leave.

Unauthor ized Absence

2.3 The average time values for unauthorized absence computed

I in the FMPS were 0.242 hr/wk/man for at-sea phases and 0.375

hr/wk/man for in-port phases. These values were used in the

J FF-1053 imbalance simulations.

Temporary Addi tional Duty

2.4 This element reflects the average time lost to TAD for

reasons other than training or official ship business (e.g.,

V Presearch Incorporated , Fleet Manpower Policy Study,
Technical Report 290, Ar lington , Vir ginia , February 1976.

4 5 
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I
off-sh ip med ical/dental treatment , hospitalization , disc iplin-
ary/per sonn el , or administrativ e functions). The FMPS ’ av erag e
values of 0.452 hr/wk/man at sea and 0.387 hr/wk/man in port
were used .

Ordinary Leave

2.5 In the FMPS , the averages for the three ships showed a
very small variance (from 2.27 to 2.35 hr./wk/man). Further ,
the test simulations showed no significant advantage to the
use of leave experience data that were discrete to rating group
and phase and that were very difficult to reconstruct. Accord-
ingly, the average value of 2.31 hr/wk/nian was used.

FMPS PROCEDURE, FF-1053 VALUES

2.6 FMPS data collection/development procedures were used
for identification of work centers , development of operational
schedules (OPSKEDs ) , determination/desig nation of manning 1ev-
els , work load determination , and quantification of training
requirements.

Work Centers

2.7 Work centers , as coded , reflect the ratings by division.
As with the FMPS, the division designations and par ameters are
those prescr ibed  by the SMD . In th is  fashion , 35 work centers
were i d e n ti f i e d  for  the FF- 1053.

OPSKEDs

2.8 Three schedul es were used in the quantification simula-
tions. Two of these were typical OPSKEDs and were identical

6
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except  in the handl ing of deployment pe r iods .  The t h i r d  was
an actua l OPSKED reconstructed from ships ’ records. Details

f by pnase and week are contained in Appendix A.

2.9 Typical OPSKEDs. Both typical OPSKEDs covered a period
of 191 wk , the per iod between regular overhauls. One treated
each of the deployment periods as a single , all-at-sea phase.
The second reflected the normal in-port and at-sea phases throug h-
out , including the deployed periods.

2.10 Actual OPSKED . An actual OPSKED was reconstructed from

J sh ips ’ records . Phase nomenclature was the same as that used
for the typical OPSKED with the deployed per iod fragmented into
in-port and at-s ea phases. The length of the schedule was held

• at 86 wk to coincide with the time frame for which the actual

manning history was reconstructed (see Paragrap h 2.13).

Manning Levels

2.11 Five manning options were included in the data base , us ing
the conventions app lied in the PMPS data base development.

The options are:

• SMD Condi ti on III

• Notiona l Condition IV

• Notional Condition V

• OpNav 1000/2 authorized

• Reconstructed actual.

2.12 Cond itional Requirements. The manning level used for

Cond ition III was that depicted in the class SMD. Manning

7

—-
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I
levels for Conditions IV and V were obtained from notional SMDs
prep ared by the Navy Manpower and Material Analysis Center , •

Pacific (NAVMMACPAC).

2.13 Ac tual Manning History . A historical profile of weekly
assi gned strength in each rating was developed by Presearch
for an 86-wk period.

Work Lo ad
I

2.14 With one minor exception , the at-sea work load data base
was dev eloped as it was in the FMPS. The exception was dictated
by the nonavailability of a Condition III SMD for the FF-1.053.
This problem was addressed by using the SMD for the USS STEIN
(FF-1065) and adjusting the preventive and corrective rnainte-
nance work load to reflect the difference in major equipment.
The equipment differences were estRblished by a detailed corn-
par ison of the lists of effective pages for both ships .

2.15 In-port work load was determined by a NAVMNACPAC work
study team , using activity sampling . Activity categories and
prescr ibed statistical parameters were the same as for the FMPS.

Training

2.16 Training requirements were quantified by Presearch using
the dimensions and procedures of the FMPS. The required train-
ing data base offers the following dimensions for use in manning !
work load simulat ions:

• Requirements are discrete to each work center.

• Ship- level ~nd h igher authority directed train-

ing requL.ements are separately identified. 8
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I
I • Fixed and variable training requirements

(relative to the work center) are treated

I appropriately. Variable requirements are
sens i t ive  to the number of people in the

i work center ;  f i xed  are no t .

• Requirements for on-ship and off-ship training

I are stated separately, and off-ship training,
normally conducted dur ing  in -por t  phases , is

I converted to a weekly requirement based on
the number of in-port weeks in the schedule.

I The training requirements by work center are contained in

Append ix B.

MODIFIED PROCEDURE DATA

1 I
Preventive Maintenance (PM) Variance

2.17 The categorization of PM work load in terms of time or

I place demand (i.e., in port , at sea , or either) was not per-
formed for the FF-1053. Estimates of variance in PM accomplish-

I 
ment during the various phases of the OPSKED were der ived w ith
a sl ightly mod ified procedure. Estimates were obtained from
only the FF-1053 rather than from the Atlantic and Pacific

I f lee t s  as in the FMPS. The effort was managed by NAVMMACPAC ,
and the maintenance records apparent ly  were used to greater

I advantage in deriving the estimates.

I •

I

1 
9
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I

III. QUANTIFICATION SIMULATIONS

I
1 3.1 This section discusses the simulations performed and the

ra ti onale surrounding their des ign as well as the parameters

I selected for summary appraisal in this report. For the con-
venience of those not familiar with the ship work load algo-
rithm , which served as the simulation model , a brief functional
descr ipt ion is provided. A complete technical description of
the algorithm is contained in the Fleet Manpower Policy StudyI (FMPS). 1/

I SHIP WORK LOAD ALGORITHM

1 3 .2  The a lgo r i t hm is a time-staged comparison of work load
and capab i l i ty  th rougnout  the p hases of a p rescr ibed  opera t ional

I schedule ( OPSKED).  I ts  func t ion  is to compute the difference
between work load and capab i l i ty  for  each phase of the desi g-
nated OPS KED and then to appropriately accumulate the deferred
work load man-hours  over the full per iod of the schedule or
any p resc r ibed  por t ion . The o u t p u t s - - d e f e r r e d  hours of work
and/or  under task ing-  -p rov ide  a means for  evaluat ing  the manpower
impact of var ious  work load and capab i l i ty  options.

V Presearch Incorpora ted , Fleet Manpower Pol icy Study, Techni -
cal Report No. 290, Ar lthgton, Virginia , 12 February 1976.

10

— -~~~~~~~~~~ —-



— 
m~~~-~~~ . - —.. -- .-- -

P R E S ~~ A R C I - 4  I N C O R P O R AT E O

I
3.3 The primary input items and , thus , the d imensions us ed
for sensitivity analysis are as follows :

• At-s ea and in-port work load conditions

• Order and du ra t ion  of p hases of the
operat ional  schedule

• Personnel  manning level ( SMD requi rement ,
OpNav 1000/2 a u t h o r i z at i o n s , or actua l
shi p manning level)

• Training requ i rements

• Variat ion from the base work load values
as a func ti on of the phase of the operation-
al schedule

• Productivity detr action factors.

SIMULATIONS

Design Rationale

3.4 The simulations were guided by the objective of quanti-
fying work load versus capability imbalances under the sets
of cond itions most likely to apply in a baseline definition . - 

-

For some of the sensitivity parameters , the option for a peace-
time baseline is obvious (e.g., leave , unauthor ized absence
(UA) , and temporary additional duty (TAD)). For others , the
appropr iate choice of an option is not so obvious . These para-
meters were selected for summary appraisal in the body of this
report , with sets of simulations used , where appropriate , to
show impac ts and differenc es.

11 
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I
Composition

3 .5 A total  of 21 s imula t ions  were conducted.  For some sen-
s i t i v i t y  pa rame te r s , the same opt ion was used in all simula-
t ions . The opt ions  that were not common throug hout are shown
in the m a t r i x  in Table 3.1 as they occurred in the simulations.
The opt ions  common to all s imula t ions  are as fol lows :

• Condi t ion  IV work load at sea
. U A  f ac to r  applied
• TAD fac tor  applied
• Average leave factor applied.

3.6 Wi th  the m a t r i x , the composi t ion  of any g iven s imula t ion
is readily established , and the identification of appropriate
sets for a specified investi gation is facilitated. For example ,
a compar ison of Simulation Number 16 (no training) with Simula-
tion Number 9 (composite training, all other options identical
to 16) will show the full zero-base impact of the composite
training requirement .

SELECTIVE PARAMETERS

3.7 As discussed earlier , some sensitivity parameters do not
suggest an obvious option for the process of baseline defini-
tion . It is anticipated that judgmental decis ions will be
required for at least a portion of these. Consequently, those
parameters that show considerable potential impact were singled
out for s ummary analysis and presentation in this report to

prov ide  a quantitative base--both absolute and relative- -from
which  the decision on opt ions can proceed.

I

12
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1
1 3.8 The pa ramete r s  selected for emphasis were as follows :

I • Opera t iona l  schedules
• Manning levels
• Tra in ing  r e q u i r e m e n t s .

3.9 The princ ipal investigation of operational schedules

I centered  on the impact of fragmenting the deployed periods to
r e f l ec t  the in -por t  and a t - sea  d e t a i l s  of the schedule .  In

I the FMPS, the deployed per iods were fragmented for only the
DDG . Changing the t r eat i~ent of the deployed per iods  ( f r a g m e n t e d

I or i n t ac t )  a f f e c t s  the average weeks in port per year. This ,
in turn , has some impact on the t r a i n i n g  burden . In addition ,

I the change in in -por t  t ime impacts on c a p a b i l i t y . The simula-
- tions were designed to quantify both options and aid in deter-

mining the significance of the differences.

3.10 The three manning levels closely scrutinized were the

3 SMD Condition III , OpNav 1000/2 authorized , and actual average.
Al thoug h there are in te rna l  except ions , manning  level is hi ghest

I with the S~~ option and lowest with the actual average option.

Since there is a question as to which is the most realistic
level for peacetime planning , these three were used to bracket

the problem in terms of quantitative impact.

• 3.11 The training requirement investigations are related to
the manning level issue . The simulations used in the explora-

tion of alternative manning levels emp loyed the standard SMD
allowanc es for training . Composite training requirements de-

veloped in the study are now applied at two manning levels to
determine the impact generated by the fixed versus variable

dimensions of the training requirements.

14
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1
I IMBALANCE PROFILE ANALYSIS

Explanat ion

I 
3.12 The analyses conducted in the FMPS established the need

to consider more than the one-point-in-time situations if the

existence and acuteness of a manning problem are to be estab-

I l ished.  For th is  reason , the shi p work load algorithm was
designed to prov ide as many as 10 assessmen ts during the per iod

I analyzed.

1 3.13 Revie w of the multi-point-in-time results provides a
- prof ile of the work load/capability situation for each work

I center .  These p r o f i l e s  fa l l  into four  separate and significant

categories that are defined by the trend with time . The cate-

I gor ies are defined in Paragraph 4.2 of the findings section

and can be summar i zed as fo llows:

I • Cont inuing increase in deferred work

-
~ accrual with no slack

I . Fluctuating deferred work accrual with

I 
no slack

• Cont inuing increase in slack wi th  no
deferred work accrual

• Both deferred work and slack present .

Application

1 3.14 The simulations pertinent to the selective parameter

appra isals were analyzed relative to the profiles indicated.

Results  were ca tegor ized  and documented accord ing ly .  In th i s

I
15

_ _  - - --~~~~~~~-~~~~~ -,- - -~~~.-.—~~~~~--- - • - -



_____

PR~~ E E A R C H  I N C O RP O R A TE D

I
I mann er , the work centers in need of help are readily identified

from those that are undertasked and , therefore , candida tes for
— I assistance.

I 3.15 As an added dimension , the absolute values of deferred
work or slack at the end of the schedule were divided by the

I 
number of weeks in the schedule and manning level of the work
center.  This adds a r e l a t ive  valuation that allows a viewing
of the imbalance in hours per billet per week (the basic dimen-

I sions used in SND b i l le t  de te rmina t ions) .

I
I
I
I

I
1

16 
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I
I

IV. FINDINGS

4.1 This section presents the results of simulations conducted

I to determine the work load versus capabi l i ty  s i tua t ion  under
a variety of options for the selected sensitivity parameters
discussed in Section III. The findings documented here are
summaries of the algorithm report outputs. Results reflect
the work load versus capabi l i ty  p ro f i l e  over the course of the

I operat ional  schedule and are categorized to simplify identifi-
cation of problem work centers-- those that are overworked and

I those that  are ove r s t a f f ed .

I PRESENTATION OF RESULTS

I 4 . 2  Four ca tegor ies  of work center imbalance p rof i l es  were
def ined as fo l lows :

I a. Work centers  wi th  cont inuing increase in
deferred work accrual and zero slack through

I all phases.

b. Work centers  wi th  f l uc tua t i ng  deferred work
I accrual at various points  in the schedule

and zero slack through all phases.

I c. Work centers wi th  a cont inuing increase in
accrued slack and no defer red  work through
all phases.

d. Work centers  wi th  both deferred work and
slack .

I
I 17
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I
1 4 .3  The detai led and summary reports  of the a lgor i thm were

analyzed for each s imulat ion or set , and work center resul t sj (where imbalances occurred) were entered into tables for the
-
~~~~ appl icable  categories .  Work centers  in each category are ar-

~~

‘ I rayed in descending order of impact .

I 4 .4  Scope. As indicated in Section I I I , the var ious  simu-
- la t ions encompassed all of the per t inent  s ens i t iv i ty  parameters

of the a lgor i thm . For a number of these , the quant i f ied  im-
I balances as depicted in the output  reports  are se l f -explana tory .

Other parameters  ra ise  questions of appropriate options for
depicting the baseline s i tuat ion . These are addressed in the
fol lowing paragrap hs to allow comparison of the option impacts
and to assist in the f ina l  de f in i t ion  of basel ine parameters .

OPERATIONAL SCHEDULE ~OPSKED ) ANALYSIS

( Simulat ion Descript ion

4.5  Separate simulat ions were performed with  two d i f f e ren t
I forms of a typical OPSKED . One t reated “deploy ” as a single

at-sea phase. The other f ragmented  the deployment periods into
1 the various in-port  and at-sea phases typical ly encountered.

The parameter options that were common to both s imula t ions  are
provided in Table 4.1. The de ta i led  sequence of p lases for
each OPSKED is l is ted in Appendix A.

4 .6  With  the deployment period of one OPSKED broken into
component in-port  and a t -sea  phases , the fo l lowing  average t imes
in port per year resul ted:

18
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I
- I

TABLE 4.1

I COMMON SIMU LATION PARAMETER S FOR OPSKED ANALYSIS

I Parameter  Option Selected
Manning level SMD Condit ion I I I

I Work load Condi t ion  IV , at sea
Condi t ion  V , cold iron in port

I Work load variance PM var iance -  -applied
UA/ TAD/leave Applied
Training SMD allowances

I
I
I
I
I
I

19
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I • 28 wk in port per year wi th  the deployment
period fragmented

I . 20 wk in port per year wi th  each dep loyment
t reated as a s ingle , all at-sea phase.

Thus , the s imulat ions  ref lec t  subs tan t ia l ly  d i f f e ren t  concen-

I t r a t ions  of in-por t  time .

Results

I 4 .7  Imbalances Using Typical OPSKED Wi th  Deploy as All At-
Sea Phase. Tables 4 . 2  throug h 4 .5  contain the resu l t ing  work
center imbalance pro f i l e s  of this option . Work centers showing

I the largest  end-of-schedule work deferral were the following :

I • A Divis ion MM --20 , 095 defer red  hours

• E Division EM- --l8 ,156 deferred hours

I . D2 Divis ion GMG-- 18 ,037 deferred hours.

I The following work centers showed the greatest  slack accumula-
t ion :

I
• 01 Divis ion  OS-- 153 , 248 slack hours

I • Fl Div i s ion  FTM--40 ,046 slack hours

• F2 Div is ion  STG--39 ,955 slack hours.

4 .8  Imbalances Using Typical OPSKED With  Deploy Fragmented
Into  In-Por t  and At-Sea Component Phases. Tables 4 .6  through
4.9  show the p r o f i l e  category f i n d i n g s  for  this s imula t ion .

20
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I
TABLE 4 .2

I IMBALANCE DATA FOR WORK CENTERS WITH CONTINUING
INCREAS E IN DEFERRAL AND NO SLACK- -DEPLOY AS

ALL AT-SEA PHAS E

I _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Work Center Deferra l , hr

I Div i s ion  Rat ing  Average /Man/We ek End o~~ Sc~ edule

I
x YN 32.3  12 , 343
A EN 2 2 . 0  8 ,408
A MM 17.5 20 , 095

I E EM 13.6 18 , 156
S3 SH 13.6 12 ,908

I D2 GMG 11.7 18 ,037
S2 MS 11.1 17 ,093

1 P2 TM 6 .3  2 ,400
B BT 2 .6  15 ,028

I Dl BM 1.8 12 ,115

TABLE 4 . 3
- IMBALANCE DATA FOR WORK CENTERS WITH FLUCTUATING DEFERRAL

AND NO SLACK - -DEPLOY AS ALL AT-SEA PHASE

Work Center 
___________ 

Defer ra l
- Average ! End of Maximum Minimum

Div .  Ra t ing  Man/Week , Schedule Hour Week Hour Week
_______  _______  

hr . Total , hr No. No.
R HT 0.1 366 1, 448 74 163 2

21 
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I
I
I

TABLE 4 . 4

I IMBALANCE DATA FOR WORK CENTERS WITH CONTINUING
INCREASE IN SLACK AND NO DEFERRAL- - DEPLOY

AS ALL AT-SEA PHASE

I _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Work Center Slack , hr

I Divis ion  Rat ing Average/Man/Week End ~f S ~ hedule

g M MM 2 . 4  12 ,466
-I A MR 6.1 1, 173

Si SK 
- 

6 . 2  8 , 232
OC SM 7 . 2  8 , 261
F2 STG 11.2 39 , 955

$ F2 GMT 15.4 20 , 504
AD SN 21.9 8 , 357

f 01 ElY 26.6 35,477

01 OS 27.6 153,248

Fl FTM 30.0 40 ,046

I
I

22
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I

I

1
TABLE 4 .6

IMBALANCE DATA FOR WORK CENTER S WITH CONTI NUING
INCR EASE IN DEFERRAL AND NO SLACK- -DEPLOY

FRAGMEN TED INTO IP AND AS PHASES
I I  

_ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _

Work Center Deferral ,_ hr

I Div i s ion  Rat ing  Average/ Man/W eek End o~~ Sc~ edu1e

I
x YN 38.6 14 , 736
A EN 25.1 9 ,569
A MM 21.0 24 ,137

I D2 GMG 13.2 23 , 574
S3 SH 13.2 12 , 556
E EM 12.3 16 ,448
F2 TM 8.7  3 ,333

I S2 MS 3.9 13,443
B BT 2 . 4  13,947
Dl BM 1.2 7 ,747

TABLE 4 .7
IMBALANCE DATA FOR WORK CENTERS WITH FLUC TUATING DEFERRAL
AND NO SLACK - -DEPLOY FRAGMENTED INTO IP AND AS PHASES

Work Center _________ — ___________Deferral ______________

Average/ End of Max imum Minimum
Div .  Ra t i ng  Man/ Week , Schedule Hour Week Hour Week

hr Total , hr No. No.
R HT 0 .7  2 , 012 2 , 086 141 56 3

24
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I
I

- I
TABLE 4 .8

I IMBALANCE DATA FOR WORK CENTERS WITH CONTINUI NG
INCREASE IN SLACK AND NO DEFERRAL - -DEPLOY

FRAGMENTED INTO IP AND AS PHASES

Work Center Slack ,_ hr

I D i v i s i o n  Rat ing  Average/Man/Week End ~f S ~ hedule

I N QM 1.9 1, 766
E IC 2 . 8  2 , 708

I M MM 2 . 9  15 ,103
A 

- 
MR 7 .9  1,517

Si SK 8 . 2  10 ,927

I OC SM 9.4  10 , 856
F2 STG 11.8 41 , 970

I 01 EW 23 .2  30 ,902

• AD SN 2 4 . 2  9 , 246

I 01 OS 26 .8  148 ,715
Fl FTM 2 6 . 9  35 , 890

) I
I
I

I a
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I
4 .9  Only three work centers  changed work load p r o f i l e  cate-
gories as a resul t  of the d i f f e r e n t  t reatment  for  the phase

I deploy . These were:

I a. N Div is ion  QM ( f r o m  “Both Deferral  and
Slack Present ” to “Cont inuing Increase in

I Slack--No Defer red  Work” )

b. E Div is ion  IC ( f r o m  “Both Defer ra l  and

I Slack Present”  to “Continuing Increase in
Slack- - .~o Deferred Work” )

c. F2 Divis ion GMT ( f r o m  “Cont inuing Increase
in Slack- -No Deferred Work” to “Both

I Defer ra l  and Slack Presen t” ) .

1 The values of the imbalance statistics , however , fluctuated
considerably at the work center level.  For example , viewing
the hi gh-value  work centers  wi th  deploy fragmented re la t ive
to the resul ts  obtained wi th  deploy as a s ingle phase shows
the fol lowing changes:

• A Divis ion MM- -4 ,042 -hr  increase in

I deferra l  ( 2 0 % )

I . B Divis ion EM--1 ,70 8-hr  decrease in
deferral  ( 9 % )

• D2 Divis ion GM G -- 5 , 537-hr increase in
deferral  (31% )

. 01 Divis ion  OS--4 , 533-hr decrease in
slack ( 3% )

I
I
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• Fl Divis ion FTM--4,156-hr decrease in
slack ( 10% )

• F2 Div ision STG--2 ,0lS-hr increase in
slack ( 5 % ) .

Summary

4.10 The defer ra l  and slack values associated- wi th  individual
work centers  wer e highly sens i t ive  to the desi gn of the OPSKBD .
Department level end-of-schedule  d e f e r r a l  and slack values ,
as shown in Table 4.10 , also experienced noticeable shifts when
one OPSKED was subs t i t u t ed  for  the o ther .  At the ship level ,
however , work centers and departmental  f luc tua t ions  were damp-
ened , wi th  roug hly 1% d i f f e r e n c e  in de fe r r a l  and slack r e s u l t i n g
from OPSKED s u b s t i t u t i o n .

4.11 In view of the s e n s i t i v i t y  of OPSKED desi gn shown in the
for ego ing and in prev ious analyses of the Fleet Manpower Policy
Stu dy, — the same OPSKED ( typ ical with  deploy fragmented)  was
used in all subsequent investi gat ions  summarized in th is  repor t .

MANNING LEVEL ANALYSIS

Simulation Descr ipt ions

4.12 Five separate manning level options were simulated: (a)
SMD Condi tion I I I , (b )  n o t i o i a l  SMD Condi t ion  V , (c) actual ,
C d )  actua l aver age , and Ce) OpNav 1000/2 authorized. Except

• Presearch Inco rpo ra t ed , Fleet Manpower Policy Study, Technical
Repor t No. 290 , Arlington , Virg inia , February 1976.
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1
I

• I
TABLE 4.10

COMPARATIVE DEPARTMENT SUMMARY OF DEFERRAL AND
SLACK FOR OPSKED ANALYSIS*

Typical OPSKED
Department With Deploy Intact With Deploy Fragmented

_ _ _ _ _ _ _ _ _ _ _ _ _  

Deferra l , hr Slack , hr Deferr al, hr Slack , hr
Execut ive  12 , 895 6 ,319 14 , 736 10 ,980
Naviga t ion  69 1,037 0 1,766
Medical 103 819 0 1,514
Operations 526 212 ,945 615 208,066

Air 0 8,357 0 9,246
Weapons 32 ,553 109 ,391 34 , 678 103 ,117
Eng ineering 62 , 127 17 , 217 66 , 113 22 ,277
Supply 31,807 9,867 25 ,999 14,345
Total 140 ,080 365 ,952 142 , 141 371 ,311

* OPSKED of 191 wk; end of schedule s t a t i s t i c s .

I
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I
I for  the actua l manning option , which is meaningfu l  only when

considered in conjunct ion  wi th  the corresponding actual OPSKED ,

I common options were used for all other parameters , as indicated
in Table 4. 11.

1 TABLE 4.11
- COMMON SIMULATION PAR AMETERS IN MANNINGI LEVEL ANALYSIS

Parameter Option Selected
OPSKED Typical- -deploy fragmented
Work load Condition IV, at sea

Conditi on V , cold iron in por t

I Work load variance PM variance- -applied
UA/ TAD/le ave Applied -

Tra ining SMD al lowances
1
I 4.13 Resul ts  of two op t ions - -ac tua l  average and OpNav 1000/2 --

were evaluated for  manning level impact .  The SMD I I I  manning

I option was p rev ious ly  used in conjunc t ior  wi th  the OPSKED analy-
s is ;  resul ts  are not repeated here .  In addi t ion to categoriza-
tion of the absolute imbalances for the two options evalua ted ,
a departmen tal comparison was made with the SMD Condition III
results to demonstrate the relative severity of imbalances asso-

I ciated with the decrement from requirements that is embodied
in the author ized and FF-l053 actual average manning levels.

I Resul ts

4.14 Imbalances Using OpNav 1000/2 Au tho r i zed  Manning .  Im-
balances occurred in all four ca tegor ies , with relatively large

I defer red  work values in several  work centers. Results for all
categories are presented in Tables 4.12 through 4.15.

I

1 
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TABLE 4.12
IMBALANCE DATA FOR WORK CENTERS WITH CONTINUING

~ I INCREASE IN DEFERRAL AND NO SLACK- -
OPNAV 1000/2 AUTHORIZED MANNING

I Work Center Deferra l ,_ hr

Divis ion  Rat ing  Average/Man/We ek End o~~~ c~ edule

X PN 62 .5  11,947

I x YN 38.6 14 , 736
S4 DK 33.9 6 ,483
A MM 33.5 31,946

I B BT 31.6 112 ,866
R HT 25.1 43 ,228
S2 MS 12.9 36 , 869
S5 MS 11.8 13 , 525

- - F2 TM 8.7 
— 

3 ,333
N QM 7 .9  6 ,043
E EM 5.6 8 ,639
Dl BM 5.0 31, 173
S3 SH 4.1 4 , 747

TABLE 4.13
IMBALANCE DATA FOR WORK CENTERS WITH FLUCTUATING DEFERRAL

I AND NO SLACK--OPNAV 1000/2 AUTHORIZED MANNING

I Work Center Defe r r a l
I 

Average/  End of Maximum Minimum
Div .  Ra t in g  Man/Week , Schedule Hour Week Hour Week

J _______ _______  

hr Total , hr 
______  

No. 
______  

No.
D2 GMG 4.1 7 , 956 7 , 956 191 228 3

J A EN 3.1 1, 761 
- 

1,761 191 56 3

j 31 

—- -~~~ - - - - - - - - - ----~ ---_ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ — -  _____



- 
______  -

P R E S E A R C H  I N C O R P O R A T E D

I
TABLE 4.14

IMBALANCE DATA FOR WORK CENTERS WITH CONTINUING
INCREASE IN SLACK AND NO DEFERRAL- -

OPNAV 1000/2 AUTHORIZED MANNING

Work Center Slack , hr

Div i s i on  Ra t ing  Average/Man/Week End ~f S ~ hedule

01 EW 28.2 54,328

F F~~ 9.9 13,151

OC SM 9 .4  10 , 856

I A MR 7 .9  1, 517
I B IC 2.8 2,708

M MM 1.5 7 , 295

I
I

I
1
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1
4.15 Imbalances Using FF - l053 Actua l Average Manning Level.
Results are presented in Tables 4.16 through 4.18. Only three
categories are represented , as no work centers showed a fluc-

tuating deferra l wi th no slack .

4.16 Table 4.19 presents a departmental and ship level summary

I of end-of-schedule deferred work and slack for the SMD Condit ion
III , author ized , and actual average manning levels. With this

I one-po in t - in - t ime  comparison , the r e l a t ive  impact of imbalances
at the various manning levels may- be ascer ta ined.  For example ,

‘ 
note the fo l lowing ra t ios  of deferred work to slack at the ship
level:

• SMD Condit ion I I I  mann ing - -2 .6  to 1 
•

• Authorized manning l evel - -0 .S  to 1

• FF-1053 actual average manning le v el -- 0 . 2  to 1.

I COMPOSITE AUTHORITY TRAINING
I

I
Simula t ion  Descr ipt ions

1 4.17 Two simulations were conducted to determine the impact

of composite authority training requirements on productive
a v a i l a b i l i t y  as well as to i dent i fy  the imbalances at tendant
to both SMD Condit ion I I I  and OpNav 1000/2 authorized manning
levels. In addi t ion to the composite au tho r i t y  t ra in ing re-
quirements , the options common to both simulations are provided
in Table 4.20.

I

I
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1
I
1

TABLE 4.16
1 IMBALANCE DATA FOR WORK CEN TER S WITH CONTINUING

INCREASE IN DEFERRAL AND NO SLACK- -
ACTUAL AVERAGE MANNING LEVEL

I ___________________________ 
________________________________________________

Work Center Deferral ,_ hr

I Divis ion  Ra t ing  Average/Man/Week End o~~ Sc~ edule

X YN 38.6 14 , 736I D2 GMG 34.5 39 ,625
S4 DK 33.9 6 ,483
A MM 33.5 31,946
F2 GMT 28 .9  14 , 295

1 S2 MS 21.0 52 ,487
Dl BM 20.9  94 ,948

I B BT 18.4 79 ,893
- S3 SH 13.2 12 , 556

R HT 12.8 26 , 741
1 E EM 12.3 16 ,448

S5 MS 11.8 13, 525
I F2 TM 8.7 3 ,333

M MM 3.7 16 ,133
I

I

I
I

I 
-
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1
I 

-

TABLE 4.17

J IMBALANCE DATA FOR WORK CENTERS WITH CONTINUING
INCREASE IN SLACK AND NO DEFERRAL- -ACTUAL

AVERAGE MANNING LEVEL

I __________________________________ _________________________________________________________________

Work Center Slack , hr

1 Div i s ion  Ra t ing  Average/Man/Week End ~f S ~hedule

OE ET 18.5 38,608
I A EN 14.5 13,857

A MR 7.9 1,517I E IC 2 . 8  2 ,708
N QM 1.9 1,766

I

I
I

I

V

I

•
I
I I

I

i 
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I
I TABLE 4 . 2 0

COMMON SIMULATION PARAMETERS FOR COMPOSITE

I AUThORITY TRAINING REQUIREMENTS ANALYSIS

I Parameter Opt ion  Selected
OPSXED Typical--dep loy fragmented

I Work load Condition IV , at sea
Condition V, cold iron in port

Work load variance PM variance- -applied

I UA/TAD/].eave Applied

1 4.18 The determination of productive availability lost to
training is made possible by two additional simulations that

I had parameters identical to those above , except that a zero
training requirement was specified. Using the algorithm out-

I puts , the average capability was computed for each work center ,
1 in hours per week per man. The difference in capability between

the two simulations at each manning level is the productivity
I impact attributable to the training requirement.

I Results

1 4.19 Productivity Impact at SMD Condit ion  I I I  Manning Level .
Table 4.21 shows the productivity impacts by work center. A
weighted average was also computed for each department and for
the ship total .  No values appear for  the XPO and XNA work

I centers because the FF- 1053 did not ass ign anyone to these
b i l le t s ;  hence , the assignment of a t r a in ing  requirement was

j  dismissed as being too a rb i t ra ry  in the absence of an incumbent
wi th  a specif ied ra t ing .
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TABLE 4 .21

I AVERAGE IMPACT ON PRODUCTIVITY OF COMPOSITE
AUTHORITY TRAINING REQUIREMENT WITH

I 
SMD III  MANNING

Work Center Average Training

I Department D iv i s ion  Ra t ing  Impact~ 0~~ urs/man/

X P0 Not computed

I X MA Not computed
Executive X PC 5.0

I X _ PN 4.7
X YN 5 .9

I Department -- -- 5.2
average __________ __________ _____________________

Naviga t ion  N QM 6 .5

I Department -- -- 6.5
average 

__________ __________ _____________________

I Medical H MM 6 .4
- Department -- -- 6.4

average 
__________ __________ _____________________

OC RN 3.5
OC SM 4.7

I Operations OE ET 9 .7
OE EW 7 .0
01 OS 10.7

Department -- -- 8.1
average 

__________ __________ _____________________I Air AD SN 4 .4
Departn~ent -- -- 4.4
average 

__________ __________ _____________________

I

I
I
I 
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I
TABLE 4.21 (Cont)

Work Center Average Tra in ing
Department D iv i s ion  Ra t ing  Impact , hours/man !

Dl YN 4.6
D2 - GMG 7 .0

Weapons F FTG_ 7.4
Fl FTM 5.9
F2 GMT 7.9
F2 STG 6 .4
F2 TM 9.1

Department -- -- 7.0
average 

__________ __________ ____________________

A EN 12.8
A MM 9.2
A MR 8.0
A YN 5.8

Engineering B BT 5.7
E EM 10.9
B IC 9 .0
M MM 11.9
R HT 11.4

Department -- -- 9.3
average 

__________ __________ ____________________

Si SIC 3.5  
-

S2 MS 6.0
Supply S3 

— 
SH 6 .4

S4 DX 4.4

S5 MS 5.2
Department -- -- 5 .4
average 

__________ __________ ____________________

Ship -- -- 7.8
average 

__________ ___________ _____________________

41 
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I
4 . 2 0  Imbalances  at SMD Condition III Manning Level. Tables

- 

4 . 2 2  throug h 4 . 2 5  contain the imbalances encountered with SMD

I manning and composite authority training requirements.

4.2 1 P roduc t iv i ty  Impact at OpNav 1000/2 Authorized Manning
Level. Table 4 . 2 6  shows the average  impacts at this  manning
level for work cen ters , departments , and total ship.

4.22 Imbalances at OpNav 1000/2 Authori ,,zed Manning Level.

I Results  are presented in Tables 4.27 through 4.29. At this

mann ing leve l, the~~ were no work cen te r s  in the imbalance

I profile category defined by fluctuating deferral and zero slack.

I Summary

I 4.23 As indicated previously, training requirements are identi-
Lied and entered into the data base in terms of fixed and van -

I able requirements for each work center. The net effect of these
dimensions on the final results is manifested by a greater im-
pact in all depar tments  when the lower (OpNav 1000/2) manning

I level is imposed (see Table 4 . 3 0 ) .  As a n a t u r a l  corol lary to
th i s , the p roduc t iv i t y  impacts are clearly reflected in the

I imbalance profiles for the two manning options.

i
~ I
I
I
1
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-~~ TABLE 4 . 2 2
IMBALANCE DATA FOR WORK CENTERS WITH CONTINUING
INCREASE IN DEFERRAL AND NO SLACK- - COMPOSITE

AUTHORITY TRAINING AND 5MB I I I  MANNING

Work Center Deferral , hr

Division Rating Average/Man !Week~ 
End o~~Sc~edu le

$ X YN 39.7 l~~l54
A EN 33.1 12 , 619
A MM 25 .5  29 , 335
D2 GMG 17.5 26 , 893
E EM 16.7 ] 22 ,270
S3 SH 14.7 13,995
F2 TM 13.0 4 , 979
R HI 7 .5  20 , 339
S2 MS 5.0 17 ,322
Dl BM 4 . 4  29 ,403
B BT 4 .0  23 , 725
M MM 2 . 7  14 ,161
E IC 2 .0  1,910

TABLE 4 . 2 3
IMBALANCE DATA FOR WOR K CENTERS WITH FLUCTUATING

DEFERRAL AND NO SLACK- - COMPOSITE AUTHORITY
TRAINING AND SW) III MANNING

Work Cen ter 
_ _ _ _ _ _ _ _ _ _ _  - 

Defe r ra l

Average ! End of Maximum Minimum
Div .  Ra t ing  Man/Week , Schedule Hour Week Hour We ek

hr To tal ,, hr No. No.

OE El 5.2 5,980 5 ,980 191 341 2

N QM 0.6 524 524 191 37 2

43
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- I
I

~ I TABLE 4.24
IMBALANCE DATA FOR WORK CENTERS WITH CONTINUING

INCREASE IN SLACK AND NO DEFERRAL - - COMPOSITE
AUTHORITY TRAINING AND SMD I I I  MANNING

I -

Work Center Slack , hr

I Division Rating Average/Man/Week End 
~
f S?hedule

S4 DK 3.9 1,507
I A MR 4.8 924

X PC 5.3 1,019

I OC RN 7 . 2  17 ,944
OC SM 8 .4  9 , 616
Si SK 9 .5  12 ,706

- 

F2 STG 
- 

9.6  34 ,136

1 A YN 14.5 
— 

2 , 771
Dl YN 15.7 2 , 998

I X P0 20.1 3 , 834
I X MA 20.1 3 , 834

01 OS 20.6 114,264

01 EW 
— 

20.9 27,927

AD SN 2 4 . 7  9 ,438
I Fl FTM 25.9 34,506

i 
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TABLE 4.26
AVERAGE IMPACT ON PRODUCTIVITY OF COMPOSITE

AUTHORITY TRAINING REQUIREMENT- -
OPNAV 1000/2 AUTHORIZED MANNING

Work Center Average Training
Department Div ision Rat ing ImPac t

~re~~
ürs/man!

X P0 Not computed
X MA Not computed

Execut ive  X PC 5.6
X PN 6.1

___________ X YN 6.7
Department - -  --  6 .3

J average 
_________  __________  ____________________

Naviga t ion  N QM 8.1
Department -- -- 8.1
average 

__________ ___________ _____________________

Medical H MM 7 .0
Department -- -- 7 .0
average 

__________ ___________ _____________________

OC RM 4 .0
OC SM 5.1

Operations GE El 10.9
OE EW 7.5

_____________  

01 OS 15.8

Department  -- -- 8.9
average
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TABLE 4 .2 6  (Cont )

Work Center Average Tra in ing
Department D iv i s ion  Ra t ing

Dl BM 8.8
- 

Dl YN 0.0
I D2 GMG 7 .8

F FIG 8.0I Weapons Fl FTM 8.0
F2 GMT 9 .8

I F2 STG 7 . 2

_ _ _ _ _ _ _ _ _ _ _ _ _  

F2 TM 10.1

I Department -- -- 8.3
average 

_ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _  _____________________

A EN 12.4
A MM 12.0
A MR 9 .4

I A YN 6 .6
Engineer ing B BT 7 .7

1 B EM 9.6
L B IC 10.6

I H MM 11.9
R HT 15.5

I Department -- -- 10.9
I average 

_ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _  _____________________

Si SK 4.0

I S2 MS 7.4

Supply S3 SH 6 .7

I S4 DX 5.7
S5 MS 6.5

I - Department -- -- 6 .5
U . average 

_ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Ship -- -- 9.0

I average 
_ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _  _____________________

I
i 
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TABLE 4 . 2 7
IMBALANCE DATA FOR WORK CENTERS WITH CONTINUING

INCREASE IN DEFERRAL AND NO SLACK- -
COMPOSITE AUTHORITY TRAINING AND

AUTHORIZED MANNING

Work Center Deferral ,_ hr

Divis ion Rat ing Average /Man/We ek End o~~Sc~edu1e

X PN 63.8 12 ,194
A MM 40.9 38 ,944
X YN 40 .5  15 ,473
R MT 36.1 62 , 272
B BT 35.7 127 ,618
S4 DK 33.8 6,469
S2 MS 15.4 44,085
F2 TM 14.1 5 ,383
S5 MS 13.4 15,452
N QM 12.0 9,191
E EM 10.8 16,548
A EN 10.6 6,082
Dl BM 9.8 61,353
D2 GMG 6.5 12,535
M MM 6.4 32 ,091

4 S3 SM 6.0 6,904
01 OS 4.9 11, 102
B IC 3.7 3,489

48
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1

I
I TABLE 4 . 2 8

IMBALANCE DATA FOR WORK CENTERS WITH CONTINUING

I INCREASE IN SLACK AND NO DEFERRAL - -COMPOSITE
AUTHOR I TY TRAINING AND AUTHORIZED MANNING

I Work Center - Slack , hr

Division Rating Average/Man/Week End of
T
Sch

~
du1e

1 01 EW 25.6 49,290
X P0 20.1 3 , 834

I A YN 13.7 2 ,618
OC SM 8.0 9 , 194
X PC 4 .7  900
A MR 3.3 640

I
I
I
I
I

I

49 
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I
I

TABLE 4.30

I IMPACT OF COMPOSITE AUTHORITY TRAINI NG
REQUIREM ENTS ON P R O D U C T I V I T Y-  -

DEPAR TMENT AND SHIP AVERAGES

I 
- (SMD I I I  and au thor ized  manning levels)

Impact , hours/week/man
Department SMD I I I  Author ized

_ _ _ _ _ _ _ _ _ _ _ _  

Manning Manning 
—

I Execut ive  5 .2  6.3
Navigat ion 6 .5  8.1

I Medical 6 .4  7 .0  
—

Operat ions 8.1 8.9

I Weap ons 7.0 8.3
Engineer ing 9.3 10.9
Supply 5.4 6.5

1 Ship Average 7.8 
- 

9.0

I
I
I
I
I
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I
I

APPENDIX A
OPERATIONAL SCHEDULES

A.l  The OPSKEDs used in the analyses are of two basic types:
1 typical  and ac tual .  The typ ical schedules are f rom inputs

provided by OP-642 via OP-l21. The actual schedule was recon-

I struc ted from ships ’ records.  Both types were tailored to
arr ive at OPSKEDs with common phase names and , as required ,

f to def ine  phases in terms of whole weeks. The actual OPSKED
is in Table A .i. The typica l OPSKEDs , with deploy in tac t and

I w ith deploy fragmen ted, are in Tables A .2 and A .3, respectively.

A.2  In view of the relatively large number of o f f i c i a l  p hase
iden t i f i e r s , some use was made of p hase ca tegor ies  or phase
name “collec tors ” to avoid excessive fragmentation of the sched-

I ule.  Table A.4  shows the o f f i c i a l  phase i d e n t i f i e r s , the abbre-
v ia t ion s  used , and the re la t ionsh ip  to the phase name col lec tors .
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I
I

TABLE A. l
ACTUAL OPSKED

Week Phase Week Phase Week Phase
1 1 TYT 25 FLEETEX 51 TYT

2 UPK 2 6 - 2 9  UPK 52-5 3  UPK
• 3 ISE 30 TRAV 54- 5  5 ENR

4 -5 UPK 31-32 UPK 56-57 FLEETEX

1 6-8 RFT 33-34 PLEETEX 58-59 UPK
9-13 UPK 35 UPK 60 ENR

1 14 MTT 36-39 RFS 61-64 UPK
15 UPK 40-42  GRUSL 65 ISE
16 ISE 43 FLEETEX 66 ENR
17 UPK 44 ENR 67-68 UPK
18 MTT 45 -46 BSC 69 -70 GRUSL
19 FLEETEX 47-48  UPK 71 ENR
20 RFT 49 ISE 72-76  UPK

I 21-24 FLEETEX 50 UPK 77-86 IMAUPK

I

I
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I

I
I

TABLE A .2 
-

I TYPICAL OPSKED - -DEPLOY INTACT
( ROM to ROH)

I Week Phase Week Phase Week Phase
0 ROH * 35-36 UPK 126 ENR
1-2 RFS 37-38 RFS 127-137 UPK
3 ISE 39-40 GRUSL 138-141 TYT
4 -5 UPK 41-62 Deploy 142 FLEETEX
6-7 RFT 63 ENR 143 ENR
8-12 UPK 64 -74  UPK 144-145 ESC

- 

13 MTT 75-78 TYT 146-147 UPK
14 ENR 79 FLEBTEX 148 ISE

- 15 ISE 80 ENR 149 ENR
, 16-17 UPK 81-82 ESC 150 TYT

18 MTT 83-84 UPK 151-152 UPK
19 FLEETEX 85-86 ISE 153-154 ENR
20 RFT 87-89 UPK 155-156 FLEETEX
21-24 UPK 90-91 ENR 157-163 UPK
25 FLEETEX 92-93 FLEETEX 164 ISE
26-28  UPX 94-99 UPK 165-166 GRUSL
29 TRAy 100 ISE 167-187 Deploy
30 ISE 101 ENR 188 ENR
31-32 UPX 102-103 GRUSL 189-191 UPK
33-34 FLEETEX 104-125 Deploy 192 ROH *

• *No t used.
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I
TABLE A .3

TYPICAL OPSKED- - DEPLOY FRAGMENTED
(ROH to ROH)

Week Phase Wee k Phase Week Phase
0 ROH* 57 RFT 126 Er-JR
1-2 RPS 58-59 UPK 127-137 UPK

3 ISE 60 GRIJSL 138-141 TYT

4-5 UPK 61-62 TYT 142 FLEETEX

6-7 RFT 63 ENR 143 E?-JR
8-12 UPK 64-74 UPK 144-145 ESC
13 MIT 75-78 TYT 146-147 UPK
14 ENR 79 FLEETEX 148 ISE

15 ISE 80 ENR 149 ENR
16-17 IIPK 81-82 ESC 150 TYT
18 - MIT 83-84 UPK 151-152 UPK
19 FLEETEX 85-86 ISE 153-154 ENR

20 RFT 87-89 UPIC 155-156 FLEETEX

21-24 UPK 90-91 ENR 157-163 UPK
25 FLEETEX 92-93 FLEETEX 164 ISE

26-28 (JPK 94-99 tJPK 165-166 GRIJSL

29 TRAV 100 ISE 167 FLEETEX

30 ISE 101 ENR 168 Er-JR

- • 
31-32 tJPK 102-103 GR(JSL 169-170 ESC
33-34 FLEETEX 104-106 FLEETEX 171-172 UPK

• • 35-36 UPK 107-108 UPK - 173-174 TRAV

37-38 RFS 109-110 ESC 175 TYT

39-40 GRUSL 111-112 TECHAV 176-177 UPK -

41-44 ESC 113-114 UPK 178-179 ENR
45 RFT 115 LOAD/OFLD 180-181 FLEETEX

46-48 TECHAV 116”117 TYT 182 ENR

49-50 TYT 118-119 UPIC 183 TYT

51 TRAy 120 TRAY 184-187 UPK
52-5 3 UPIC 121-123 ESC 188 Er-JR
54 LOAD /OFLD 124 FLEETEX 189-191 UPK

55-56 FLEETEX 125 ISE 192 ROH*

aNot used -
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APPENDIX B
TRAINING REQUIREMENTS DATA

B.1 This appendix contains the t r a i n i n g  requi rements  data
I developed and used in the study analyses. The requirements

are stated by work center and are broken down to reflect the

I fixed and variable requirements for both on-board and off-ship
t r a i n i n g .

B . 2  Requi rements  imposed by h igher  a u t h o r i t y ,  at ship level ,
and the composi te  of these are  r e f l e c t e d  in Tables B . l , B . 2
and B .3 , r e spec t ive ly .

I

I

I
I -

~ 

-

i

I
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I

I - 
TABLE B.l

HIGHER AUTHORITY TRAINING REQUIREMENT DATA

I 
_ _  _ _  _ _ _  _ _  _ _ _  _ _

-
Work Center On-Board Training Off-Ship T r a i n i n g

I Division Ratin Variable , Fixed , Variable , Fixed ,g hour/week /nan hour/week hour/year/nan hour/year

X P0 0 0 0 0

I 
X MA 0 0 0 0
X PC 2.50 0 10.67 2.67

X PN 2.76 0 10.67 56.34

I X YN 2.59 0.22 10.67 
— 

33.78

N QM 2.63 0.30 10.67 368.00

H 
_________ 

4.05 0.20 10.67 64.00

I OC R..M 2.64 0.30 10.67 144.00

OC SM 2.36 2.44 10.67 32.00

08 ET 2.66 0.71 30.67 37.33 
-

e 01 8W 1.32 0.40 50.67 411.33

01 - OS 
_____ 

.63 0.66 10.67 1,046.67

AD SN 
_____ 

.51 0 10.67 0

I Dl SM .53 5.28 l0.(•7 3,458.66
Dl YN 2.59 0 10.67 0

I 
D2 CMG 2.61 1.19 10.67 336.00

F FTC 
_____ 

.44 0.42 37.33 149 34

Fl FTM 
_____ 

.59 0.44 37.33 96.00

I P2 GMT 2.44 1.90 10.67 760.21

P2 FTC .44 0.42 37.33 197.34
F2 TM 2.64 0.95 37.33 194.67

I A 
— 

EN 
______ 

.67 0.62 10.67 632.00

A ~.Cs4 
______ 

.61 0.49 10.67 914.72

A MR 2.76 0.15 10.67 186.67

I A YN 
- 

.59 0.11 
- 

10.67 16.89

B ST 2.61 1.23 10.67 1,850.67

E EM 2.60 0.80 10.67 974.67

I E 18 .62 0.62 10.67 648.00

M MM .61 2.64 10.67 4,769.62

R HT 59 1.60 10.67 1,541.33

I Si SK 2.66 0.26 10.67 32.00

S2 MS 2.36 1.54 10.67 1,139.13

I 
S3 SM 2.59 0 .88  

- 
10.67 394.68

54 DK 2.76 0.10 10.67 2.67

S5 MS 2.29 0 48 10.67 383.94

I

1 
58
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I
P~~~ES~~ A R C H  I N C O R P OR A T E D

I
I TABLE B . 2

I 
SHIP LEVEL TRAINING REQUIREMENT DATA

Work Center On-Board Tra ining 0ff-Ship Training

Divis ion Ratin Var iable , J ~~Fixed , Variable , Fixed ,

I g hour/week/nan hour/week hour/year/aan hour/year
X P0 0 0 0 0
X MA 0 0 0 0

I X PC 0.85 0.08 - 0 70.00
- X PN 0.84 0 26.60 0

X YN 0.85 0.45 51.55 55.55

I N QM 1.31 f 0.75 32.67 40.00

H I HM 0.84 1 0.35 5.34 40.00

I 
OC RM 0.84 0.50 10.88 256.66

OC SM 0.94 0.56 
- 

32.67 0

08 ET 
— 

2.43 0.41 60.00 821.33

I 
01 8W 1.49 0.37 17.33 642.00

01 OS 5.57 0.88 12.00 1,156.00

AD SN 1.13 0 27.00 0

I Di BM 1.12 9.80 28.tS 989.33

Dl YN 0.84 0 51.55 0

D2 GMG 2.21 1.45 6.40 293.33

I F FTC 2.28 0.60 7.62 328.00

F]. PTM 1.67 0.31 3.05 182.67

P2 GMT 2.05 1.41 17.50 139.38

1 F2 FTC 2.54 2.00 23.62 440.00

P2 TM 3.14 0.38 5.34 0

A EN 2.30 0.29 12.44 106.67

I A MM 1.79 0.69 67.73 76.00

A MR 1.15 0.17 0 0

I
A YN 0.84 0.23 51.55 27.78

B BT 1.31 2.60 4.39 394.66

E EM 2.06 0.82 6.10 321.33

E IC 2.00 0.52 9.07 348.00

M MM 1.81 3.60 65.54 394.67

R MT 4.31 
— 

1.10 62.22 615.99

I Si SIC 0.03 0.27 20.27 32.00

I $2 MS 1.07 2.60 21.64 354.96

S3 SH L 26 1.13 10 .67  5 3 . 3 3

I S4 DIC 0 . 8 4  0 . 0 2  24 .00  0
S5 MS 1 .04  0 . 7 4  19.34 117 .65

I
I -

— _____

_ _ _ _ _ _ _  ~~~~~ ~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~ 



P R ~~ S EA R~~~H I N C OR P O R A T E D

I
I TABLE B .3

COMPOSITE TRAINING REQUIREMEN T DATA

Work Center On-Board Training 0f f -Ship  Training

Di i - 1 Rat i n  Variable , Fix ed , Variable , F ixed ,

I 
. 

V slon
j

g hour/week/ nan hour/week hour/year/nan hour/year
X P0 0 0 0 0
X MA 0 0 0 0

I x PC 3 . 3 5  0.08 10.67 72 .6 7
X PH 3 .60  0 3 7 . 2 7  56 .34
X IN 3.44 0.67 66.22 8 9 . 33

I N QM 3 .94  1 .05 44 .39  408 .00
H MM 4 .89  0 .55  16.01 104.00
OC R.M 3 . 48  0 .80 21.55 400.66

I OC SM 3 .30  3.00 43 34 3 2 . 0 0
08 ET 5.09 1.12 90.67 858.66

01 8W 2.81 0.77 68.00 1,053.33

J 01 OS 8.20 1.54 22.67 3,102.6 7

AD SN 3.64 0 31.67 0

i Dl 3M 3.65 15.08 39.F2 4 ,447.99

I Dl IN 3.43 0 62.22 0

D2 GMG 
- 

4.82 2.64 17.07 629.33

F FTC 4.72 1.02 44.95 525.3 4

I Fl FTM 4.26 0.75 40.38 278.67

P2 GMT 4.49 3.31 28.17 899.59

1 F2 FTC 4.98 2.42 37.33 637.34

I P2 TM 5.78 1.33 42.67 194.67

A EN 4.97 0.91 23.11 738.67

A MM 4.40 1.18 78.40 990.72

A MR 3.91 0.32 10.67 186.67

A IN 3.43 0.34 62.22 
— 

44.67

1 3 BT 3.92 3.83 15.06 2 ,260 .39

B EM 4.66 -1.62 16.77 1,296.00

8 IS 4.62 1.14 19.74 996.00

M MM 4.42 6.24 76.21 5 ,164.29

R MT 6.90 2.70 72.89 Z ,157 32
Si SIC 2 . 6 9  0 .53 30.94 6 4 . 0 0
S2 MS 3 . 4 3  6 . 7 4  32.3 ] .  1 , 4 9 4 . 0 9
S3 SM 3 . 8 5  2.01 2 1.34 4 4 8 . 0 1

- 

S4 DK 3 . 6 0  0 .12  3 4 . 6 7  2 . 6 7
ss MS 3 . 3 3  1 . 2 2  30.01 501.59

60
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