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FOREWORD

This report documents  the second phase of the m u l t i - ph a s e  Integrated
Faci l i t ies  Requi rements  Study (IFRS) . It has been prepared for the Systems
Ana lysis Division of the Office of the Assistant  Commander for Facilitie s
Planning  (Code 20) , Nava l Faci l i t ies  Engineering Command ( NAVFAC) ,
Depar tment  of the Navy , as part of Contract N 0 0 02 5 — 6 7 - C - 0 0 3 1  (N By-78 672 )

— awarded to Operations Research , I n c . ,  in June 1969.

In Phase I , two ana ly t i c  submodels were developed . The f i rs t , a
logis t ics  Support Requirements  Generator , est imates personnel , a ircraf t , and

• fue l  requirements  for each t r a in ing  p h a s e .  The second , a Pacing Faci l i t ies
Requirements  Submodel , calcula te s facil i ty requirements  for each phase of
t ra in ing .

The purpose of the Phase II study was to develop a pr el iminary total
sys tems IFRS model ( including the two submodels developed in Phase I , as
wel l  as base loading , faci l i t ies  excess/deficiency , and tota l cost submodels) ,
and au tomate  the model so that  it provides quick , accurate , and relevant
in format ion  for use in the dec i s ion-making  process.  The present IF’RS model

r is working to provide use fu l  informat ion to the decision make r .  Ref inement
-, and expansion of the present Phase II model wi l l  be completed in Phase I I I .

This report is composed of four volumes . Volume I contains a summary
of the IFRS management  p lanning  tool . A detailed discussion of each of the
five submodels  and associated data fi les is contained in Volume II.  A manua l

• . discussing the use of the automated model is provided in Volume III and the[ programmer ’s manua l Is contained in Volume IV.
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The IFRS model was developed and programmed by staff members of the
Economic Ana lysis Division of Operations Research , Inc . ,  under the direction of
Dr. Will iam J . Leininger , Vice President and Division Director , and Thomas N.
Kyle , Project Manager.  The proj ect team members were Richard D . Helibron ,
John H.  Avila , Frederick L. McCoy , Thomas L. Sha ffer , and Dr. Joan L. Turek.

Mr.  Dennis Whang of the Systems Analysis Division of Facilities Plan-
ning was contract monitor for NAVFAC . In addition , va luable assistance was
provided by many other Navy personnel Including , in particular , those in the
Office of the Staff Civil Engineer and the Training/Plans Division of the Na va l
Air Training Command and in the Systems Analysis Division of NAVFAC . The
authors gratefully acknowledge the contributions made by all of these people to
th e development of the IFRS model.
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1’

SUMMARY

1. Thi s report documents the second phase of the Integrated Facilities
Requirements Study (IFRS). The objective of IFRS is to develop an automated
management planning tool for the pilot training program of the Chief of Naval
Air Training (CNATRA ) that provides the decision maker with quick , accurate ,
and relevant information required to determine the optimum economic utilization
of facilities as a function of the size and composition of the pilot training program .

2. The method employed to achieve this objective was to simulate the
Navy ’ s pilot training production process on a time- sharing com puter system .
The development and automation of the IFRS planning model was directed mainly
to providing CNATRA with a flexible management planning tool that will provide

- .  rapid answers to a multitude of “What if” questions concerning how postulated
changes in the present and future pilot training programs affect personnel, air-
craft, and facility requirements; facility utilization; and total systems cost.

3. To enhance its usefulness to the manager , the IFRS model is divided
into the five following submodels:

• Logistics Support Requirement s Generator

• Base Loading Submodel

f • Facilities Requirements Submodel

• Facilities Excess/Deficiency Submodel

[ • Total System s Cost Submodel.

These subrnodels are sequentially related and the output of each is printed by

I the time- sharing terminal for use by the decision maker as well as automatically
entered as Input data to one or more successive submodels.

I ill
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4. The IFRS model is programmed and is currently operational on a time-
sharing computer system . The computer programs are written in a conversational
mode which permits the decision maker to easily enter his own input data and
use the model without a k nowledge of the FORTRAN programming language . The
use of the automated IFRS planning model by CNATRA staff members can be
extremely beneficial to the pilot training program by enhancing effective man-
agement in the following ways:

• Provides the Naval Air Training Command ( NATRACOM ) with ~n
integrated management planning tool that quickly generate s
time ly, accurate , and relevant information for alternative
training programs

• Provides a common basis for com puting facility requirements ,
excesses , and deficiencies for pilot training programs by
forcing management to define every alternative in the
same analytical framework

• Facilitates efficient utilization of excess facilities.

• Provides information usefu l in the formulation of
NATRACOM ’ s Military Construction plans on both
an annual basis and over an extended time horizon

• Provides the financial information required to determine
which training alternative minimizes total training
system s Cost

• Frees management from making voluminous routine
calculations , giving them more time to manage ,
analyze , and make decisions

• Permits a larger set of alternatives to be analyzed in
greater depth

• Provides the capability to test and analyze consequences
of alternatives before making decisions

• Minimizes the risk of making wrong deci sions

• Provides rapid answers to questions asked in the
daily operations of NATRACOM , budget hearing s , and
review meetings

• Enhances a smooth transition during the change in management
resulting from military personnel transfers .
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I.  INTRODUCT I CY [

OBJECTIVE OF THE IFRS STUDY

1 . 1 The objective of the Integrated Facilities Requirements  S tudy (IFRS) is
to develop an automated management  p lanning tool for the pilot training program
of the Chief of Nava l Air Training (CNATRA) that  provides the decision maker
with the quick , accurate , and relevant information required to determine the
pp t imum economic ut i l iza t ion of facilit ies as a function of three key variables:

• Pilot Training Rate  (PTR ) , which is the total  num-
ber of pilots to be trained in a 1-year period

• MIX of pilot t ra ining , which is the PTR divided into
the number of jet , propeller (prop) , or helicopter
(helo) pilot s desire d

• MODE of pilot tra ining , which includes the sylla-
bus , concepts , and philosophies of the pilot t ra ining
program.

Opt imum economic ut i l izat ion of facil i t ies describes tha t  pilot t ra ining program
I 

- which yields the  most  economical total sys tem cost (TSC) to the Naval Air ‘I rain-
ing Command (NAT RACOM) . The IFRS model mus t  be capable of providing answers
to a mul t i tude  of What  i f”  quest ions concerning the  impact  postulated changes
in the pilot training program have on personnel , aircraft,  and facil i ty requirements;
result ing facil i ty excesses or deficiencies: and the total system s cost . These
changes in the pilot t ra in ing  progra m include changes in PTR , MIX , syl labus ,
location of t ra ining phases , t ra in ing pipeline , t raining aircraf t  types , a ircraf t
ut i l iza t ion rate , mann ing  levels , tenants  located at each base , etc.

1. 2 The IFRS model is programmed on a t ime-sharing computer system to
ensure tha t  these answers are available quickly as required by management .

• - a.p ~ r-  
- 
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I
The IFRS model wi l l  enhance the management  decision process by au tomat ing
voluminous rou t ine  ca lcu la t ions . Thus , m anagement  will be free to spend more
t ime using its c rea t iv i ty  and problems solving capabili ty on qua l i ta t ive  analysis
and exploring a larger set of al ternat ive t ra in ing  programs under a wide variety
of c i r cums tances .  As a result , CNATRA management  can analyze m ore alterna-
tives , much fas te r , more r igorously , and more accura te ly ,  with v i r tual ly  no
increase in cos t .

3 The development  of the IFRS model is to be wi thin  the genera l objective
of the overall NAVFAC Shore Facilities Planning and Pro gramming Syste m (SFPPS)
studyJ/and is to be achieved in several sequential  phases , each successive
phase being a ref inement  of the preceding phase and/or an expansion of the
model.

Phase I—Development  of the Two—Mod el  System

1 .4 The purpose of the Phase I s iu d y  was to develop two analytic submodels.
The first was  the Logistics Support Requirement (LSR) Generator , which estimate s
the personnel , aircraft , and fuel  requirements for each training phase as a func-
tion of the three key input variables of PTR , MIX , and MODE.  The second was
a Pacing Facilities Requirements  List (PF RL)~ / Submodel developed to calculate
the faci l i ty  requirements for each phase of training as a function of the outpu t
of the LSR Generator . Ten facil i t ies were included in this submodel based on
their critical importance to the training mission , high cost , or sensitivity to
changes in the training program .
Phase  I l—D eve lopment  of a Prel iminary Total Systems Model

1.5 Following the successfu l  completion of Phase I in December 1968 , the
scope of the co ntract was modified to include the development of a prel iminary
total systems model in Phase  II , with ref inements  to the tota l systems model to
be included in Phase  I I I .  In Phase II , the following tasks were to be completed:

• Develop the methodology required to es t imate  faci-
lity requirements by base for the facilities in the
PFRL of Phase I and for additiona l faci l i t ies

• Develop the methodology to generate faci l i ty
excesses and deficiencies by comparing faci l i ty
req uirements with existing facility assets

• Develop the submodel to estimate at least 75 per-
cent of the total system cost ( investment plus
operations and maintenance)  of the pilot training
program af ter  costs of mil i tary  personnel and air--
craft acquisit ion have been deducted

-1/ ~~~ SFPPS is i managemen t  in format ion  system developed to support the
ro t  1 Navy MCON program at the headquarters level , whereas IFRS is a
management  p lanning model developed to supplement the ma nagement
decision process at the command level.

2/ The 10 fac i l i t i es  included in Phase I PFRL are now included in the
Fr ic i l i t ies  Requirements  Submodel .

z
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• Program the LSR Gene rator of Phase I and al l
Phase II submodels on a t ime—shar in g  computer
syste m so that  the IIR S can be eas i ly  used by
NA TRA COM personnel .

The accomplishment s of Phase II of the IFRS study are discussed in this report .

Phase 111—Completion of the Total Systems Model

1.6 In Pha se III , the total  IFRS model is to he refined to the extent that  the
mode l es t imates  between 85 a nd 90 percent of the actual total systems cost2/ of
the pilot t ra inin g pro gram. In addition , a n optimization search algorithm which
will minimize  cost for a given performa nce level or maximize performance for a
give n cost will  be developed as a subroutine of the computerizea total systems
model.  A recommended scope for Phase III is included in Section III of this report .

Following Phases

1. 7 Subseq uent phases will develop similar IFRS management planning models
for the Chief of Naval  Air Tech nical Training (CNATECHTRA) and for the Chief of
Naval  Air Reserve Trai ning (CNARESTRA ) , Carrie r Readine ss Air Wings , a nd fleet
air commands . Other possible extensions of the analyt ic approach are currently
being explore d in the areas of maintenance m ’nagement and limited portions of
master  planni ng .

STUDY P RO DUCT

8 The end product of the IFRS will be an operating system that will enable
NA TRACOM to determine quickly the total physical  and monetary resources for
men , aircraft , fuel , and facil i t ies require d to achieve a specified PTR , MIX , and
MODE . The I FRS model will also show how these resource require rneats change
as a function of changes in the pilot trainin g program. More o~er , the IFRS mode l
has the addi t ional  capabil i ty  of computi ng the number of pilots that can be trained
( i . e . , PTR ) given a limited supply of airc ra ft , enlisted personnel , and i nstructors .
Th us , the IFRS mode l can calculate either the amount of resources required to
achieve a desire d PTR or the  PTR that can be achieved with a given amount of
resources.  The emphasis of the IFRS is on facilities , but to accurately predict
fac i l i ty  req uirements , excesses , and deficiencies,  the me n and aircra ft tha t
consti tute the base loading must be es t imated.  Thus , the IFRS i ncludes es t imates
of all resources uti l ized in the pilot trainin g production process.

USER OF THE IFRS MODEL

1.9 M embers of CNATRA ’ s staff are continuously evaluating the pilot training
pr ogram to determine what would happen if certain changes occurred . Generally,
a majo r change in the pilot t ra ining program will have cascading effect through-
out the operating structure of CNAT RA . For example , if the annual number of
pilot s programmed to be trained (PTR) Is to he either increased or decreased ,
the Training/P lans Division must determine how these postulated changes in

Exclusive of the cost of mili tary personnel and aircraft acquisitions.
3
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I
the PTR will affect the resource requirements of personnel , aircraft , and fuel for
each t ra ining phase .  Conc urrently , the Staff Civil Engineer must determine how
these changes a f f ec t  the  fa c i l i ty  requirements and u t i l iza t ion  at all bases cur-
rently conducting pilot t raining . The personnel officer must know what effect
those changes have on manpower s ta f f ing  levels at the bases; the financia l offi-
cer must determine how this change affects  future budgets , etc.

1. 10 The emphasis  of the  [FRS model is on facilities , and thu s t 1~ ini t ial  user of
th m ~ IFRS model will be the members of CNATRA ’ s Staff Civil Engineering Section-s-”
who are responsible for the facilities manage ment at the bases currently conduc-
ting pilot training . The personnel in the Training/Plans Division will  provide
key iflputs to the IF RS by specifying the PTR , MIX , and MODE of each al ternat ive
tra ning pro gram .

1 . 11 An automated mana gement  tool such as the IFRS model can be extremely
beneficial in the enhancement of effective manage ments for it provides quick ,
accu rate , ari d relevant answers to questions asked by management .  The signi-
fi cant contr ibut ions of the present study are discussed in the following subsection .

SIGNIFICANT CONT RI BUTIONS OF THE IFRS S TU DY

1. 12 The method employed to achieve the objective of the study was to simulate
the pilot training production process on a time-sharing computer system. The
simulation methodology es:entially replicates the e~xisting NATRACOM planning
process , and its flexibility provides the CNATRA staff with a powerfu l tool for
analyzi ng a mult i tude of tra in in g alternatives .

1.13 The use of the I FRS model will contribute to better management of the
pilot t ra in ing program in the following ways :

• Provides NATRACO M with an integrated management
planning tool that generates timely , accurate , and
relevant information for alternative training programs

• Provides a common basis for computing facility
requirements , excesses , and deficiencies for the
eight pilot t raining base s

• Provides information usefu l in the formulation of
NAT RACOM’ s Mil i tary Construct ion (MCON) plans
on both an annual  and an extended time period basis

• Provides the financial information required to deter-
mine which training alternative minimizes total
training systems cost

• Facilitates efficient ut i l izat ion of excess facilities

Additionally, personnel in the Aviation Training Office of the Chief of Nava l
Operations are currently using the IFRS model .

4
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• Provides information that assists management in
• dete rmining the opt imum location of training phases

a mong exis t ing bases

• Frees mana gement  from making extensive routine
calculations ,g ivi ng them more time to manage ,
analy ze , a nd make decisions.

I . 14 The common unit  of measure for all resources is dollars , and thus , the
estimate of the tota l cost resul t in g from a “What if” question is the primary
measu re of the relative worth of an alternative , ass uming the quality of a pilot ’ s
tra ining is not compromised . The staff can eva luate the training program either
by determining the least total systems cost for a given performance leve l , or ,
by dete rmining the maximum performance level achievable for a given total sys-
te ms cost .

SATISFACTION OF CONTRACTUAL RE QUIREMENTS

1.1 5 The terms and conditions of the contract required ORI to complete par-
ticula r tasks and milestones in this second phase of the IFRS model development.
Th e following listing , whi ch associates various Phase II activities and end
products with the task statemen t fu l f i l l ed  by that portion , provides the best
indication of sat isfaction of contra ctual obligations.

1.16 Sys tems Orientation. The bibliography in Appendix M presents a list
of the dccuments reviewed in Phase 11.

1. 17 Data Colle ction. The data sources for the eight NATRACOM activities
arc noted in Volume II .  The cost est imating relationships are documented in
Appendi x I , “Total Systems Cost Submodel. ” The current state of facilities is
included in Appendi x F , “Assets Position Data File .” The ranges of the contro l
va riables appear as required in the various appendices. Appropriate data working
fo rms appear throughout Volume II .

1.18 Model Development. The Base Loading, Facilities Requirements , Excess/
Deficiency , and ‘rota l Sjste ms Cost Submodels were developed as discussed in
th eir respective appendices in Volume II .  These submodels incorporate total
base loading by ac counting for activity and facility user relationships . The
method available to obtain an estimate of 100 percent facility investment cost
appears in Appendi x I .

1.19 Sy stems Pro grammin g . The LSR Generator , Base Loading , Facilities Requir e-
ments , Excess/Deficiency , and Tota l Systems Cost Submodels and associated
data files we re programmed , tested , and debugged as shown in Volume IV ,
“ Programmer ’ s Ma nual. ” The Performance Submodel was not programmed separ—
ately ,  si nce the flexibility built into the other submodels permits analysis of
the performance variables.

1.20 Installation of Time-Sharing Computer Termina l. A time-sharing terminal
was installed in the CNATRA headquarters building fro m mid-October through
December . ORI personnel assisted NATRACOM personnel in the use and opera-
tion of th e computer nd programs during this period .

5 
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1.21 ‘lota l Sy stems Model Dem onstration. The computerized IFRS simulat ion
model was demonstrated to NATRACOM and NAVFA C personnel during December
and January . The results of the sensit ivity analyses and the testing of the single
base concept performed under this task statement are shown in Appendix L.

1.22  Documentation. Volumes I , II , III , and Iv provide the specified docu-
mentation . The recommended Phase III scope appears in Section III of Volume I.

ORGANIZATION OF REP ORT

1.23 Vol ume I of this re port presents a summary of the IFRS model developed
in Phase I I .  Section II includes a brief description of each of the five com-
pute rized submodels included in the IFRS model , incl uding a discussion of inputs ,
methodology , outputs , and sample computer printouts of each and a discussion
of th e  fle xib ili ty built into the model.  Section III highlights the conclusions
and recommend ations of th e Phase II study , in cluding a discussion of the benefits
that  CNATRA ca n derive from the use of IFRS model , and discusses the l imitat ions
of the model.  A recommended scope for the Phase III study also appears in Sec-
tion III .

1 . 24 Volume II of this report contains a detailed discussion of each of the
submodels and data files of the IFRS model , as well as a discussion of the run-
way methodolo gy employed , the results of the sensitivit y analysis , a discussion
of the Governme nt -developed performance model , and a bibliography.

1 .25  Vol ume III contains the User ’ s Manual which describes how to use the
vario us IIRS programs.

1 . 2 6  Vol ume IV contains the Pro grammer ’ s Ma n ual , including program descrip-
tions , flow chart s , var iab le  dictiona ries , routine dictionaries , a nd program
li s t ings .
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I I .  OVERVIEW OF THE IFRS MANAGEMENT PLANNING MODEL

INTRODUCTION

2 .1 The IFRS model essentially replicate s NATR ACOM’ s present planning
methodology by simulating the pilot training system on a t ime—sharin g computer .
The decision maker ’s primary inputs to the IFRS are the PTR/MIX and the location
of ea ch training phase .

2 . 2 The Phase II IFRS model is ifl a preliminary state , since additional
refinement s are required on certain planning equations , data files , and computer
printouts.  These refinement s are to be undertaken in Phase III . However , the

• logic of the model is correct and accurate , and the output of the model can provide
the CNATRA staff with relevant planning Information .

2 . 3 With the use of a remote time-sharing computer terminal at the manager ’ s
desk , the IFRS can generate this planning informat ion within an hour or less.
Flexibility was built into the IFRS model to ensure its continued usefulness as a

management planning tool . The model is extremely easy to operate and is pro-
grammed in a conversational mode which permit s the decision maker to enter his
own relevant information throughout the entire operation of the model . The user
need not be familiar with the FORTRAN programming language , since the computer

queries the operator in English when it needs specific inputs.  To enhance its
usefulness to the manager, the computerized IFRS model was divided into the

five following submodels:

• Logistics Support Requirements (LSR) Generator

• Base Loading Submodel

• Facilities Requirements Submodel

L _ 1 
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-t • Excess/Deficiency Submodel

• Total System s Cost (TSC) Submodel.

IFRS submodels are shown in the simulation flow chart in Figure 2.  1. The out-
put of each su bmodel is printed at the t ime —shar ing  terminal as well as auto-
ma tically entered to one or more successive submodels. The following sub-
sections incl ude a discussion of the present pilot t ra ining system and each of
the I FRS submodels and data f i les .

PILOT TRAI NING SYSTEM

2 . 4  NATRACOM’ s pilot training program consists of a series of separate but
related t raining phases .  Each phase is defined by a t ra ining syl labus which
specif ies  a combination of flig ht and academic requirements  that a student must
successfully complete prior to proceeding to the next phase. A student’s pilot
t r a in ing  ski l ls  and capabi l i ty  are assumed to increase at each phase un t i l  he
graduates  as a qua l i f i ed  pilot .

2 . 5  The path that s tudents  follow fro m one phase to another is called the
pipeline . The part icular sequence of phases that  a student passes through
( i . e . ,  the specif ic  pipel ine)  is a funct ion of two variables: The background
(so urce) of the student at the time he enters the pipeline ( i . e . ,  Navy Officer ,
Navy Aviation Officer Candidate (AOC) , Mar ine , Coast Guard , or foreign student)
and the type of pilot desired (i.e ., jet , prop, or helo). This variability of curricu-
lum occur s since the amount of training required by a student is a function of his
background and al so a function of the type of pilot he will be when he graduates .
The present 14-phase pilot training pipeline is illustrated in Figur e 2 .2 .

AUTOMATED IFRS SUBMODELS

Logistics Support Requirements (LSR) Generator

• 2 . 6  The purpose of the LSR Generator is to calculate the total personnel ,
a aircraft , and fuel  required to conduct a training phase independent of a specific

location .

2 . 7  Input .  There are several basic inputs to the LSR Generator . Ini t ial ly ,
the f ollowing plannin g factors that define each phase of training are entere d for
eac h phase.

• • Name of ph a se

• Estimated point at which students attrite

• Length of the phase in weeks r
• Tour of duty of flight instructors

8 
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• Number and type(s) of aircraft used in the phase

• Type of f uel consumed and consumption rate
for the above aircra ft

• Aircra ft ut i l izat ion assuming perfect weather

• Flight instructor utilization assuming pe r fect
weather

• Fly able weather (percent of time a scheduled
mi ssion is flown)

• Air craft flight hours require d per student output ,
including overhead hours

• The number of students supported by one landing
support officer (LSO) for phases utilizing the
aircra ft ca rrier

• The number of maintenance men required per
aircraft

• Flight instructor training period or the number of
months require d to train a new instructor .

A computer listing of the planning factor data curre ntly stored in the program for
the Basic Prop Carrier Qualification (CQ) phase appears in Table 2 .  1.

2 .8 The next input is the pipeline , or the sequence in which a student
passes thro ugh the phases , and the student attrition rate associated with each
stude nt source . The above data are permanently store d in the computer until the
decisi on maker wants to change the planning factors , training phase , pipeline ,
or attrition rate . Consequently,  it is not necessary to re -enter these data each
ti me the model is used . Next he enters the number of training weeks per year
and the number of annual flying days per year for the pilot training program .
Fi na l l y ,  he enters the PTR/MIX ( i . e . ,  the total number of jet , prop, a nd hel o
pilot s to be grad uated each year) by source of student . These data appear in
Table 2 . 2  for a hypothetical 2 ,510 PTR.

2 .9 Genera l Methodology . The methodology used in the LSR Generator
replicate s that currently used by CNAT RA ’ s staff . The basic methodolog y of the
LSR Generator was developed in Phase I and modified in Phase II to account for
the differe nt pipelines followed by students with diffe rent backgrounds ( i . e . ,
from differe nt sources) .

2 . 1 0  The model calculate s the student input and output for each phase of
traini ng ~nd for each student source based on student attrition rates associated
with  the student source . The model starts at the bottom of the pipeline and
calculates the student inputs for the advanced jet , prop, and helo phases for
each student source based on the student outpu t , which is the PTR initially

11
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TABLE 2 . 1

SAMPLE PLANNING FACTORS ENTERE D TO DEFINE
THE BASIC PROP CQ PHASE OF TRAINING*

DATA LIST FOR TRAINING PHASE 10
01 PHASE NAM E B-PROP CQ
02 ATTRITION POINT 0.5000
03 PHASE DURAT I ON 4.00 WEEKS
04 TOUR OF DUTY 24.00 MONTHS
05 AIRCRAFT TYPES ~~~1
06 INSTRUCTION TYPES
07 AIRCRAFT TYPES T28C
08 FUEL TYPE AGAS
09 FLYABLE WEATHER 0.879
10 FUEL CONSUMPTION 50.50
11 A/C UTILIZAT ION 2.81
12 INSTRUCTOR UTIL . 2.22
13 FL I GHT HOURS 15.00
14 FLIGHT INST. HOUR S 6.60
15 INST. TR . PERIOD 2.00
16 LSO RATIO 1Q~ OO
17 MAINTENANCE MEN 5 .47

* Underline indicates an input by decision maker 5

** Academic instructors are not assigned to phases , and thus their
requirement is excluded fro m the LSR Generator.

V

12

4 

-7--—- —, -,
~~~ 

________• - - - -~~~ —.•
~-



I
I,

TABLE 2 . 2

SAMPLE INPUT DATA FOR LSR GENERATOR

( PILOT TRAINING RATE = 2510)

_ _ _ _ _ _ _ _  
PTA AND MIX 

_ _ _ _ _ _ _

STUDENT SOURCE JET PROP HELO

NAVY —OFFICERS 410 100

— AOC 345 500 150

MARINES 275 — 285

COAST GUARD /FOREIG N — 40 60

TOTAL 965 950 595

1 13
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entered by the decision maker.  Since the student inputs to the advanced phases
are the same as the st udent outputs of the preceding phases ( i . e . ,  tho se flowing
into the advanced phases) , the stude nt inputs to the preceding phases can be
calculated. This process is repeated until the student output and input for each
phase of training and each student source are calculated . Next , the model sums
the st udent input and output over all sources of students for each phase . Final ly ,
the model calc ulates the average student loa d and resource requirement s for each
phase of training . The IFRS Phase I report and Appendix B of Volume II contain
a detailed di scussion of the LSR Generator methodology and assumptions made .

2 . 1 1  Out~p~4. The output of the LSR Generator consists of the student in-
put , s tudent  output , and number of attrite s by phase and source of student .
The remainin g output is phase specific in that it is the total requ ired for each
phase of training without reference to student source. This output includes the
following data:

• Average student load or average number of
students in each phase throughout the year

• Nu mber of flight instructors , fl ight inst ructors
u nder training , a nd landing support officers
required

• Nu mber of administrative officers , including
both aviators and nonflying officers

• Total number of officers (the sum of the two
previous items)

• Total enlisted aircraft maintenance men ,
including enlisted administrative personnel

• Nu mber of aircraft required by type

• Amount of fuel required by type

• Runway requirements , assuminr ‘ erfect
wi nd conditions

a Airspace saturation factor (the ra t io  of total
a ircraft in an airspace to the maximum number  of
ai rcra ft permissible  in the airspace)

• Outlying landing f ield  (OLF) requirements

• Air to ground target areas.

These outputs are printed by phase for the decision maker . In addition to the
preceding outputs , the total annual aircraft fl ight hours are also stored in the
computer for use as input data to the Base Loading Submodel.

14
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I
g ~. 12  The ou tpu t s  1 m m  the  I.S R G e n e r - i t u r  are ca lculated  in a matter  of minutes  fl

the t i m e — s h  i r i n ~ t e r m i n a l .  M an a , ani nt can qu ick ly  see how a change in the PTR
a ffects  the resources required by each L r i i n i n g  ph ase .  Thus , when S’ )r f l COf le  W~i f l t S

‘ 
to know how many a ircra ft by type  would be r n qu i r ed  fer a specific PT R/ M IX
t~oit p a r t i c u l ar  answer  plus o ther  p l a n n i n r ;  i n fo rm at ion  are d V i1j l rJ ~ ) lO w i t h i n  a tow
minu tes .

2 . 1 3  I l lus t ra t ive  E x a m p l e .  Per an an nu a l  PTR ~ f 2510 , Tables 2 . 3  through 2 . 6
pr V i -  le sam p l e  computer  p r in tou t s  i l l u s t r a t i n g  the p ip  l ine , t h - ~ inputs  requir ed ,
and the  s t u de n t  s t a t is t i c s  for each s t u d e n t  source . These d a t a  for s tudents  who
arc a l r e a dy  N a~~ Off icers  ( i . e .  , s tudent  source) are sho~~~ in Table 2 . 3 .  The
pipe l ine  b r  ~ avy OffiOers , as defined by NA TRACOM and entered :~y the de( :ision
ma~’:e r , is snown at  the top o f  Table 2 . 3 .  All s t uden t s  begin with  Phase  1 , Pr i—

~~~ skip  Phase  2 , AOC Schuo l  (s ince they  are commiss ioned N ivy o f f i c e r s ) ,
and  proceed to Phase 3 , or Fl ight  Sys tems . The phases are numbered by the
model and the  decision maker  def ines  the  p ipel ine  by simply spec i fy ing  the number
of the fol lowing phase or ph ases  as shown in the r igh t -hand  co lumn.  By de f in i t ion ,
advanced t ra in ing  phases require no following phases , as noted . At thi s  po in t in
the pipel ine , a dis t inct ion between jet  and prop/Polo s tudents  is made.  The stu-
dents who success fu l ly  complete F l igh t  Systems enter either the je t  branch of the
pipeline , Phase  1 , or the prop/Po lo bran ch , Phase  9.  The number going to each
branch is specified in conjunct ion with the PTR . The je t  s tudents  progress fro m
Basic J9t A , to Basic Jet B ,  and then to Advanced Jet wi th  either the T F -9 J  or
TA-4J1/ aircraft . The pro p s tudents  progress from Basic Prop to the Basic Pro p
Carrier Qual i f ica t ion phase .  At this  point these students  enter either Advanced
Prop,  Phase  11, or Pre-Helo , Phase 12. The helo s tudents  then progress to Helo
Pr imary  and f ina l ly  to the Helo Advanced pha se .  Once these data are entered , t h ey
are permanent ly  stored in the computer unt i l  modification is desired .

2 . 1- 1  The dec i s i on  maker mus t  enter the data shown in the center of Table 2 . 3
each t ime  he uses the model .  First , he spec i f ies  the numb er  of t r a in i ng  weeks

- and a nn u a l  f ly ing days per year for all s t u d e n ts  t y p e s .  The current  N A T R A C OM
factors are 50 t r a i n i n g  weeks  and 2 1 3  t ra in ing  days per o a r .  The PTR desired
for i - a c h  advanced ph ase  for the  Nlavy Of f i ce r  p ipe l ine  is th en  s p e c i f i ed .  Th~
3-1 5 total PTR for A d v i n  c -  Jut was d i v i - l e d  between Phase 7 , w i t h  the  T F — 9 J
aircra ft , and Phase  8 , w i t h  th  TA— - l J  a i rcraf t . The 410 s t u d e n t  ou tput  for Pha se  11 ,
Advanced Prop,  and the 100 s tudent  ou tpu t  for Phase 11 , Adva nced Helo , ire typed
into the t i m e - s h a r i n g  t e r m i n a l .  Having  completed the above , the decision make r
need make no add i t iona l  In p u t s  for N a v y  Officers .

For purposes of t h u  model , two advanced je t  phases  are inc luded  s ince two
types of a i r c ra f t  Ir u now in u se . When a l l  T F — 9 J s  have been phased out , Phase
7 wi l l  he - i ( l O t r  and a l l  succeeding  ~hases  wi l l  be r e n u m b er e d .

I
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TABLE 2 .  3

PIPELINE , rNPUTS , AND STUDENT STATISTICS FOR NAVY OFFICER STUDENTS

• PIPELINE

TRAINING PIPELINE FOR NAVY OFFICER

PHASE ATTRITION FOLLOW1NG
NO. PHA SE NAM E RATE PHASES

1 PRIMARY 0.0900 3
3 FLIGHT SYS. 0.0270 4. 9
4 BASIC JET-A 0.0500 5
5 BASIC JET-B 0.0200 6
6 B-JET G/CQ 0.0200 7. 8
7 ADV JET-IF 0.0400
8 ADV JET-TA 0.0400
9 BASIC PROP 0.1400 10
10 S-PROP CQ 0.0040 ii , 12
11 ADU PROP 0.0080
12 PRE HELO 0.0050 13
13 HELO PRIM 0.0020 14
14 HELO ADV 0.0020

• INPUT
ENTER TRAINING WEEKS PER YEAR
AND ANNUAL FLY-DAYS (XX .,XXX .)?. .~~.4.~
FOR PIPE L I NE NAVY OFFICER
ENTER PHASE NUM BER AND STUDENT OUTPUT (XX ,XXXX .)
PHASE 0,0 IMPLIES NO FURTHER ASSIGNMENTS?7 ,172

N EXT? 8s 173

NEXT ?1 1,410

NEXT? 14’ 100

NEX T ?OsO

• STUDENT STATISTICS

STUDENT TYPE NAVY OFFiCER (
.STUDENT STAT ISTICS.

TRAINING PHASE INPUT OUTPUT ATTR1TES
PRIMARY 1123 . 1022. 101.
FLIGHT SYS. 1022. 994. 28.
BASIC JET—A 394. 374. 20.
BASIC JET-B 374. 367. 7.
B-JET 6/CO 367. 359. 7.
ADY JET-IF 179. 172. 7.
ADV JET-TA 180. 173. 7.
BASIC PROP 600. 516. 84.
B-PROP CO 51 6. 514. 2.
ADV PROP 413. 410. 3.
PRE HELO 101. 100. 1.
I4ELO PRIM 100. 100. 0.
HELO ADU 100. 100. 0.

I f~
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TABL E 2 . I

PIPELIN E , INPU TS , AND STUDENT STATISTICS FOR NAVY AOC STUDENTS

• P I P E L I N E

T R A I N I N G  PIP EL I NE FOR NAVY - AOC

PHASE ATTRIT ION FOLLOWING
NO. PHASE NAME RATE PHASES

I PRIMARY 0.1400 2
2 AOC SCHOOL 0.0730 3
3 FLIGHT SYS. 0.0320 4, 9

f 4 BASIC JET-A 0.0800 5
5 BASIC JET-B 0.0310 6
6 B-JET 6/CO 0.0160 7, 8
7 AD’J JET-IF 0.0520
S AD’J JET-TA 0.0520
9 BASIC PROP 0.2400 10
10 B-PROP C~ 0.0060 11 ,12
11 ADV PROP 0 .0120
12 PRE HELO 0.0060 13
13 HELO PRIM 0.0050 14
14 HELO ADV 0.0050

• INPUT

FOR PIPELI NE NAVY - AOC
ENTER PHASE NUMBER AND STUDENT OUTPUT (XX ,XXXX .)
PHASE 0,0 IMPLIES NO FURTHER ASSIGNMENTS?7 ,173

NEXT ?8a 172

N E X T ? t l s  500

NEXT ?14. 150

NEXT ?Q.,~Q_

• STU D EN T STATIST ICS

STUDENT TYPE NAVY - AOC

.STUDENT STATISTICS.
TRAINING PHASE INPUT OUTPUT ATTRITES
PRIMARY 1 667. 1434. 233.
AOC SCHOOL 1434. 1329. 105.
FLIGHT SYS. 1329. 1287. 43.
BASIC JET—A 415. 382. 33.
BASIC JET-B 382. 370. 12.
B-JET 6/CO 370. 364. 6.
ADV JET-IF 182. 173. 9.
ADV JET-TA 181. 172. 9.
BASIC PROP 872. 662. 209.
B-PROP CO 662. 658. 4.
ADV PROP 506. 500. 6.
PRE HELO 152. 152. 1.
HEL O PRIM 152. 151 . 1.
HELO ADV 151 . 150. 1.
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I
TABLE 2 .

P IPEL INE , IN PI TS , A N f l  STUDENT STATISTICS FOR .UARfNC STUDENTS

• P I P E L I N E

T R A I N I N G  PIPEL I NE FOR MAR INE

PHASE ATTRITION FOLLOW ING
NO. PHASE NAME RATE PHASES

1 PRIMARY 0.0500 3
3 FL I GHT SYS. 0.0150 4, 9
4 BASIC JET-A 0.0400 5
5 BASIC JET-B 0.0100 6
6 B-JET 6/CO 0.0100 7, 8
7 ADV JET-IF 0.0300
8 ADU JET-TA 0.0300
9 BASIC PROP 0.0900 10

10 B-PROP CO 0.0050 12
12 PRE HEL.O 0.0040 13
13 HELO PRIM 0.0020 14
14 HELO ADV 0.0020

• INPUT

FOR PIPEL INE MAR INE
ENTER PHASE NUMBER AND STUDENT OUTPUT (XX,XXXX. )
PHASE 0.0 IMPLIES NO F URTHER ASSIGNMENTS?7 ,137

NEXT?Ss 138

NEXT?14.285

NEXT?flafl

• STUDENT STATISTICS

STUDENT TYPE MARINE

.STUDENT STAT ISTICS.
TRAINING PHA$E INPUT OUTPUT ATTR I TES
PRI MARY 661. 628. 33.
FL I GHT SYS. 628. 619. 9.
BASIC JET—A 301. 289. 12.
BASIC JET-S 289. 286. 3.
B-JET 6/CO 286. 284. 3.
ADU JET-IF 141. 137. 4.
ADV JET-TA 142. 138. 4.
BASIC PROP 317. 289. 29.
S-PROP CO 289. 287. 1.
PRE HELO 287. 286. 1.
HELD PRIM 286. 286. 1.
HELO AD!) 286. 285. 1.

18



I
TABLE 2.b

PI P ELIN E , INPUTS , AN D ST UDENT STAT ISTIC S FOR
COAST GUARD/FOREIGN STUDENTS

• P I P E L I N E

TRAINING PIPELINE FOR C-GED & FOR .

PHASE AT TRITION FOLLOWING
NO. PHASE NAME RATE PHASES

1 PRIMARY 0.0500 3
3 FLIGHT SYS. 0.0200 9
9 BASIC PROP 0.0500 11 .12

11 ADV PROP 0.
12 PEE HELO 0. 13
1 3 HELO PRIM 0. 14
14 HELO AD !) 0.0100

• IN PUT

FOR PIPEL INE C-GRD £ FOR .
ENTER PHASE NUMBER AND STUDENT OUTPUT (XX .XXXX .)
PHASE 0,0 IMPLIES NO FURTHER ASSIGNMENTS? 0

NEXT?14. 60

NEXT?Oa 0

- .  • STUDEN T STAT ISTI CS

STUDENT TYPE C-GRD £ FOR .

.STUDENT STATISTICS .
TRAINING PHASE INPUT OUTPUT ATTR1CES
PRIMARY 114. 108. 6.
FLIGHT SYS. 108. 106. 2.
BASIC PROP 106. 101. 5.
ADV PROP 40. 40. 0.
PRE HELO 61. 61. 0.
HELO PRIM 61. 61. 0.
HELO AD!) 61. 60. 1.

19

I
_ _ _ _ _ _ _ _ _ _— -.~~~~~~5--- ~~~~ .— - —--~~~~ .--~~~~~ .—5 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



2 .15 From these  i n p u t s , the computer  program ca l c u l at e s  the s t ud en t  s t a t i s t i c s
of inpu t , ou tpu t , and at t r it ( s by phase , as shown at the bo t to n i o f  Tanf t -  2 . 3 .  ~ ote
that  the output  of the a ~v i n c o d  phases  is exac t ly  the PTR entered above . Fur the rmore ,
the output  of each phas e  is  equa l  to th e  i n p u t  to the f o l l o w i n g  phases , as s o i c i f i e d
above , e . g . ,  the 514 s t u d en t  ou tpu t  from Bas ic  Prop CQ q u a l s  th  sum of th-
s tudent  input  of 4 1 3  for Advanced Prop and 101 for Pr ’- - H e lo .

2 . 16 S i m i l a r  ~ata are shown for NAV Y AOC s tu  I n t s  in  ‘l ab le 2 . 1 . Howe ,r r ,
in t h i s  p ipe l ine  the  a t t r i t ion  ra tes  are o I i f f e r nt from t h e - - for ~~a’r O f f i c ’o r ~ ,

all AOC s tuden t s  mus t  progress th rough  Phase  2 , I \C)( ’ School .

2 . 1 7  The Mar ine  s t u d en t s  p ipe l i r i  cons i s t s  of 12 ph :oo s s in e ’ -  t hese  ~t u  - n t s
s k i p  Phase 2 , AOC School , and Phase 11 , Advanced Prop, r sho.v n in T a b I - - 2 . 5 .
Consequent ly , the n t i r e  Mar ine  s tudent  ou tpu t  from th ~ b as ic  Prop ~Q p h a se  ~s
i npu t  to the Pre-Helo ph ase .

2 .18 The Coast C;uarc i and foreign s tudents  sk ip  AOC School on i t he  - n tir’

jet branch of the p i p e l i n e  as shown in Table 2 .6 . Thus , the input data are the
student  output  desired from the Advan ced  Prop and Advanced Helo phase s .

2 . 19 After  all  the p ipe l ines  and PTRs have been spec i f i ed  as in Table s  2 .3
through 2 .6sthe  LSR Generator calculates the resources required to meet the
selected PTR . It sums the student  s ta t i s t i cs  for all s tudents  by phase , as shown
in Table 2 . 7 .  From t h i s , it can be seen that  to t ra in  2 , 510 pilots in a year ,
3 , 565 s tudents  mus t  enter the pilot t ra in ing program each year .  The fo l lowing
numbers are required from each s tudent  source :

1 , 123 Na vy of f ice rs
1 , 667 Navy AOCs

66 1 Marines
114 Coast Guard / fore ign .

2 .20  Next , the I F R S  model calculates  detai led personnel , a ircraft , and fuel
requirement s for all trainin g phases in the pipeline , as shown in the printout for
the Basic Pro p CQ phase in Table 2 . 8 .  It can be seen that  to train 2 , 510 pilot s
per year in the spec i f i ed  MIX , 36 T— 28C a i rcraf t , 20 f l i g h t  instructors , 12
l and ing  support o f f i ce r s , 238 en l i s t ed  men , e t c . ,  are required for th i s  one phase ,
Basic  Pro p CQ.

2 .21  If the decis ion maker  desires , he may request  the summary data for al l
phases  of t r a in ing , as shown in Table 2 . 9 .  These data arc the average require-
ments  based on the present t ra ining syllabus . Each of these items was described
prev iously In paragraph 2 . 1 1 .

2 . 22 Additional information calculated by the LSR Generator Includes a irspace
sat uration factors and requirements for runways , air— to—ground target areas , and
OLFs , as shown in the sample printout in Table 2.  10. The e ffective runway re-
qu trements  are based on perfect wind conditions. The runwa y requirements shown
ma’ ,’ oe low , since an accelerated launch/recovery cycle is currently used in the

r
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1
TABLE 2 . 7

STUDENT STATISTICS FOR ALL STUDENTS

TOTAL FOR ALL STUDEN T TYPES

.STUDENT STATISTICS.
TRAINING PHASE I NPUT OUTPUT ATTRITES
PRIMARY 3565. 3192. 373.
AOC SCHOOL 1434. 1329. 105.
FLIGHT SYS. 3087. 3005. 82.
BASIC JET-A 1 110 . 1045. 65.
BASiC JET-B 1045. 1023. 22.
B-JET 6/CO 1023. 1007. 16.
AD’) JET-IF 503. 482. 21.
ADV JET-TA 504. 483. 21 .
BASIC PROP 1895. 1568. 327.
B-PROP CO 1467. 1460. 7.
ADV PROP 959. 950. 9.
PEE HELD 601. 599. 3.
HELO PRIM 599. 597. 2.
HELO ADV 597. 595. 2.

TABLE 2 . 8

SAN 1pLE DETAIL LSR GENERATOR PRINTOUT

NA ME OF PHASE B-PROP CO
STUDENT INPUT 1467.
STUDENT OUTPUT 1460.
AVERAGE STUDENT LOAD 117 .
ADMINISTRAT IVE OFFICERS 12.
TOTAL OFFICERS 45.
TOTAL ENLISTED 236.
AIRCRAFT TYPES T28C
NUMBER REQUIRED 36.
FUEL. TYPES AGAS
GALLONS CONSUMED 0 .111E +07*

FLIGHT INSTRUCTORS 20.
UNDER TRAINiNG 2.
L.SO REQUIREMENTS 12.
ENL ISTED SUPPORT 238.

- 

. 1 1 1  x 10~ or 1 , 110 , 000 gallons .

2 1
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TABLE 2 .9

SAM PLE LSR GENERATOR SUMMARY PRINTOUT

STUDENT AIRCRAFT FUEL CON SUMED - 

TOTAL TOTAL
TRAINING PHASE LOAD TYPE NO. TYPE GALLONS OFF ENL
PRIMARY 405. T34B 129. AGAS 0.131E+07 199. 379.
AOC SCHOOL. 276. 0. 0. 8. 0.
FLIGHT St’S. 305. 0. 0. 9. 0.
BASIC JET-A 237. T-2A 97. JP-4 O.212E+08 159. 585.
BASIC JET-S 186. T2BC 101. JP-4 O .240E+O8 133. 795.
B-JET 6/CO 142. T2BC 58. JP-4 O .113E+O8 76. 493.
ADV JET-IF 197. TF9J 170. JP—4 0.589E+08 214. 1378.
ADV JET-TA 197. TA4J 153. JP-4 O.468E+08 210. 1264.
BASIC PROP 658. T28C 283. AGAS O.IOIE+08 323. 1347.
3-PROP CO 117. T28C 36. AGAS O .11IE+07 45. 238.
AD!) PROP 325. TS2A 164. A ils 0.125E+08 257. 1 599.
PRE HELO 60. T28C 18. AGA S O.710E+06 29. 102.
HELO PRIM 48. TH57 21. AGAS O.182E+06 31 . 77.
HEL D AD!) 95. THIL 54. JP-4 0.339E+07 82. 372.

- T A B L E Z . 10

SAMPLE AIRCRAFT RELATED LSR GENERATOR PRINTOUT

A/C EFFECTI VE AIRSPACE TARGET
T R A I N I N G  PHASE TYPE RUNWAY S SATIJRATI ØN ØLF AREAS
PRIMARY T34B 1.077 0.649 0.497 0.
BASIC JET- A T-2A 0.823 0.823 0.369 0.
BASIC JET-B T2BC 0.644 0.644 0.289 0.
B-JET 6/CO T2BC 0.514 0.514 0.198 0.
ADV JET- IF TF9J 1.520 0.168 0.524 0.
ADV JET-TA TAAJ 1.524 0.169 0.525 0.
BASIC PRØP T2SC 1 .313 0.437 0.685 0.
B-PRØP CO T2SC 0.301 0.010 0 .2 17 0.
ADV PRØP TS2A 1.357 0.335 0.431 0.
PRE HELØ T28C 0.144 0.009 0.064 0.
HELØ PRIM 1)457 0.452 0.452 0.114 0.
HEL Ø ADV THIL 0.508 0.505 0 .113 0.

F
I
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I
P I mode l . The a i rspace sa tura t ion  factor is the ra t io  of total  a i r c r a f t  in th e  a i r  at

a t ime  d iv ided  v the n u n i n e r  of aircra ft required to satura te  the  a i r space . Thus ,

I for the  T— 3-1B a ircra ft , on ly  0 . 3  pe rcent of the a l loca ted  a i r space  is used at  an /
t i m e . The OLF r e q u i r e m e n t s  shown are low due to la -k of adequate  p l a n n i n g  fac tors .
The model ca s  t he  capa b i l i t ’ — to e s t i m a t e  a i r — t o — q r o u n d  t a r g e t  a reas ;  however , l a t i

I for c s t imat in q  these were not a v a i l a b l e .

Base Loading Submo I 1

2 . 2 ~ The purpose of the  Rose L o a d i n g  Subn i odel is to convert al l  phase  s p e c i f i c
ou t p u t  of the LSR ( -ner otor to base spe c i f i c  dat a  and c a l c u l a t e  the  to t a l  p ersonnel ,
a i r c r a f t , an f u e l  r e q u ir ments  of ich has .

2 . 24 I n p u t .  The user  types  the  base  locat ion of each t r a in ing  phase  into the
t i m — s h a r i n g  t e r m i n a l .  Th f l e x i b i l i t y  of the  computer  program permits  the d ec i s i o n
mak~ r to a s s i g n  one or more phases  or part s of a phase  to n ine  bases (the eight
exis t ing pilot t ra in ing  bases  p l u s  a comp l -t c ly new ho se) . A r ecomm en d - r i  s tar t ing
point is th e  phas e  to baee i u s i q n m en t  s c h e d u le  cu r ren t ly  in use by N IlE ] 1)~ -~

I shown in Table 2 . 11.

2 . 25 At present , an entire training phase is assigned to a naval air station
(NAS) . For instance , NAS Meridian has two complete phases , Basic Jet A and

I Basic Jet B. Other data inputs  to this submodel include:

• All t r a in ing  phase data calculate I in the LSR
(; -n~ rator

• N u m b er  of tenant personne l assig n~~I to each
NAS (st ar - - I  in the Base Data Fi l e )

I • Number  of t enan t  and NAS ai rcraf t  lo c a t e - I  at
each NAS (stored in the Base Data F i l e )

2 .26 General Methodology.  This submodel ass igns all  t r a in ing  phase data
developed in the ~R Generator to one or more bases  as a f u n c t i o n  of th ph ase
to base a s s i g n m nt s chedu le  typed  in by the dec i s ion  m a k e r .  N ext , it s ums
the number  of t -n an t  personnel  a ss igned  to each base and the t r a i n i n g  ph a se
pr r sonn ’i a ss igned  to ob ta in  the  total  personnel  suppor ted  by the  NAS.  From
th is  in format ion , the model st ima te s  the total  NAS personnel required to support
th t r a i n ing  phase  a n I  t ’n an t s  at ach base . -~-/ The submodel also adds the
numb er  of t e n a n t  afl d NA S a i r cr a f t  to the t r a in ing  phase a i rcraf t  and then e s tim at es

I the fuel  c o n s u mp t i o n  of th e  tenant  and NAS a i rc ra f t . A l l i t i o n a l  in fo rmat ion  on
the  methodology and a s s u m p t i o n s  mad e  in t h i s  submodel  appears  in Append ix  C
of Vo lum e I I .

I 
________________________ ______________  ______________  ____________

I The equat ions  for e u t i m o t i n g  NAS personnel were developed from the exis t ing
NAS bas’ l o a d i n g  - l a b i  for the eight  ex i s t in g  pilot t ra in in g  bases .
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TAB LE 2 .11

CURRENT NATRACOM PHASE TO BASE ASSIGNMENT SCHEDULE *

Pha se  NA S A m o u n t

I P r i m a r y  Sau f l ey  1 .0

2 AOC School Pensacola  I . 0

3 F l igh t  Sys tems Pensacola 1 .0

4 Basic Jet A Meridia n 1 .0

5 Basic Jet B Mer id ian  I . 0

6 Basic Jet CO Pensacola 1.0

7 Adv Jet K in gsv i l l e  1.0

8 Adv Jet Chase  1 .0

9 Basic l’rop Whi t ing  1 . 0

10 Basic Pro p CO Saufl ey  1 .0

I I  Adv Prop Corpus Chr i s t i  1 .0

12 Pre -Holo Pensacola 1 .0

13 Helo Pr imary  El lyson 1 .0

14 Helo Adva nced El lyson  1 .0

* I J anu ary  1970.
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2 . 2 7 (~ u tj~j~ . The OUt i t s  of the  E3ase l o a d in g  Submodel  i nc lude :

• D et a i l e d  l i : ; t i n q  by ho se of overage s t u d e n t
l a d , - t t i ( rS , ( ‘n h i : t e t I  men , c i v i l i a n s ,
t o t a l  per H ) l inE? I lo t  each t r a i n i n g  p h i :  a
t - I u I ; i t S , intl ~~ p.- u ) n n e l

• Lis t in g  f t o t a l  a i rcraf t  a s s igned  to each base

• I - t lug - - I  a n n u a l  f u e l  c o n s u m p t i o n
by type for -a H i  h i  se

• I d i n g  C t  :ur : ;p oc ’e saturat ion fac tors  , OLF
r e qu i r e m  - c u t s , and runway r equ i r emen t s  for
each t r a i n i n g  a i rcraf t  ass igned to the- base .

I l~~~-h ot t h - - a~ o ’e o u t p u t s  is pr int ed for the decis ion m a k e r .  In addi t ion , the
persor in -  1 , a i rcra ft , and f u e l  d a t a  are en t r red in to  the  Faci l i t ies  R e q u i r e m e n t s  Sub-
model , ~v : e r e  the : are used to determine the quan t i ty  of fac i l i t i es  required . The

I 
t r a i n i n u  phase  and NAS personne l data are entered into the  Total Systems Cost
(TSC) Su: mode l for use in e s t ima t ing  pay and allowances . The t ra in ing  aircra ft
data  are also entered into the TSC Submodel for use in es t imat ing  total aircra ft

I r equ i remen t s  and def ic ienc ies .  Annua l aircra ft ut i l izat ion Is not printed in th i s
model , ut is entered in to  the TSC Submodel .  Runway re quirement s are entere d
in to  the Exces s /De f i c i ency  Submodel , where tunway deficiencies are calculated .

I 2 . 2 M  I l l u s t r a t i v e  Example . Sample computer  i n p u t s  required from the de-
cis ion maker  and com puter  outputs  provided to him for the previously discussed

I 2 , 510 PTR case are illustrated in the following paragraphs . Ini t ial ly,  the
decision make r  types his  phase to base a s s i g n m e n t  schedule on the time-
shar ing te rminal , as i l lus t ra ted  in Table 2 . 12 , for the present NATRACOM as—

I s ignment . The ins t ruc t ions  for entering these data are printed by the computer
and are show n at the top of Table 2 . 1 2 . The phase  number , the f i r s t  four
le t ters  of the name of each base , and the f rac t ion  of phase ass igned to that

I base are typed into the t e r m i n a l .  The realism of the phase to base . s.3ignmerl t
is  a funct ion of the judgment  and creativity of the decision maker  and not of the
compu ter.

I 2 . 2~ Afte r the foregoing data are entered , the compute r pri nts the output
for each NAS u t i l i z e d , as shown in  Table 2 . 1 3  for NA S Mer id i an .  To obtain

I these  sample r e s u l t s , two t r a i n i n g  phases  were a s s igned  to NAS Mer id ian ;  the
personnel data calculated by the LSR Generator for these phases are shown by
phase .  The sum of a l l  phase personnel  was  then calcu lated in the Base Loading

I Submodel and appears  as “Al l  Phases in the t ab le .  The tenan t  personnel were
stored in the Base Data Fi le  for Meridian and printed as shown. The number of
NAS personnel r e q u i r e d  te support the 2 , 1 1 1  t ra in in g  phase and te nant personnel

F (i .e . ,  209 6 I S )  was  ca lcula ted  by the model and equals  1 , 065 . The model
also calculated the total  personnel for the base to -~~~~ 3 ,176 ( i . e . ,  2 , 111 + 1 , 065) .
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TAB LE 2 .12

PHASE TO BASE A SSIGNMENT INPU T *

PHASE ALLOCATI ON: ASSIG N EACH PHASE AS --
I I , A A A A ,  .XX
WHERE: II = PHASE (2 DIGITS ); AAA A = BASE CODEJ

.XX = PERCEN T AT BASE ( 1 .0  = I00~ )
BASE CODES: CHAS CORP ELLY

KING MERZ PENS
SAUF WHIT PHA~

C
~

II = 0 TO T ERM INAT E :?0 1,SA UF,1.
NEX 1? 02, PENS. 1.
NEXT? 03.PFNSa L.
NEXT? 04, MER I, 1.
NEXT? 05, MERI , L.
NEXT? 06, PENZ.l. ¶
NEXT? 07 ,K ING, 1 .
NEXT? 08 , CHAS. 1.
NEXT?09 , WH IT ,) .
NEXT?10.SAUF,1.
NEXT ?lI ,CORP , I.
NEXT? 12, PENS, 1.
NEXT? *3. ELLY, 1.
NEXT? *4 ,  ELLY . i~NEX T ?~~~

* U nderline indicate s a user input .

Completely new or “ phan tom ” base .

I
I
I
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TABLE 2.. 1 3

SAMPLE D ETAIL PRINTOU T FROM BASE LOADING
SUBMODEL (NAS MERIDIAN)

• BASE LOAD IN (

NAS--MERI
PERSONNEL STD.L OAD OFFI CERS ENLISTED CIVIL IAN TO TAL
BASIC JET—A 237. 159 . 585. 981.
BASIC JET-B 1M6.  133. 795. 1115.
ALL PHASES 423. 292. 1380. 2096.
TENANTS 6. 9. 0. 15.
NAS PERS. 72. 606. 387. 1065 .
TO TAL BASE 370. 1996. 387. 3176.

A I RCRA FT DATA
TYPE NO.
T-2A 97.
T2BC 101.
VT 2.
H 2.

FUEL DATA
TYPE GALLON S( JET
AGAS 0 .397E+06
HELO 0.

I
I • AIRSPACE FACTORS AND OLF s RE QUIRED

NAS--MER I
TYPE A/C AIRSPACE OLF ’S

FA CTOR REQUIRED
T-2A 0.82 0.37
T2BC 0.64 0.29

• RUNWAY RE QUIREMENTS BY BA SE

REQUIRED
~AMOUN T LENGTH T h I C K N E S S

0.82 5000.
0.64 5000. 1

I
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2 . 30 The model nex t  summed  the a i rc ra f t  r e q u i r e m e n t s  developed in the LSR
Ge r o - r a t o t  fot a l l  phases  a ss i g n e d  to NAS M e r i d i a n . In  t h i s  case , ~7 T— 2A air-
craf t  were required for the Basic Jet A phase a nu  10 1 T— 2 B/C , by the Basic Jet B
phase . Th t en a n t  and NAS a i r cr a f t  located at th is  base were stored in the Base
Data Fi l  by type  of a i r c ra f t . In th i s  case there were two t ra ine r  type a i rc ra f t
and two he l icopters  a s s igned .

2 .  3 1 The fue l  data  ore the  sum of tha t  required a n n u a l l y  by each t r a in ing
phase , as developed by the LSR Generator , plu s an amoun t  consumed by the
t -  n a n t  and NAS a i rc ra f t , wh ich  is ca lcula ted  in t h i s  submodel.  The airspace
sa tu ra t ion  factors , OLF s requi red , and r u nw a y s  required are s imply  those cal-
culated for the two Basic Jet phases  by the LSR Generator .

2 - .  32- A s u m m a r y  pr in tout  of the  per t inent  base load ing  data for all  bases in
the pilot t r a i n i n g  progr am is also ava i l ab le  to the decision maker  and is shown
in Table 2 . 1 4 . The average  s tuden t  load , total  t r a in ing  phase personnel  includ-
ing s tudents , total NAS personnel , total of f icers  on base , total enl is ted men on
base , total  c iv i l i ans  on base , and the total  personnel  on base are shown. Note
that  the  N AS Mer id i an  personnel  data are the same as show n in Table 2.  1 3 .
The a i rc ra f t  required by type and number  as wel l  as fuel  consumed by type and
amount  are for the t r a i n i n g  a i r c ra f t .

Fac i l i t ie s  R e q u i r e m e n t s  Subm odel

2 . 33 The purpose of t h i s  submock l is to ca lcula te  the quant i ty  of specif ic
p e r m o r v - n t  f a c i l i t i e s  r equ i r ed  to support CNATRA ’ s pilot t ra in ing  program . Cur-
r e n t l y ,  2-1 d i f f  r u t  f a c i l i t i e s  are inc luded  in the mode l .  These faci l i t ies  en—
con pass a p p r o x i c : u a t e ly  50 d i f f e r en t  category codes and represent  approximately
70 per c- c - r c t  of t b ~ r ep l acemen t  va lue  of the eight NASs.

2 - .  34 j~ j~~t . Al l  the  i n p u t s  to this  submodel are either calculated by a pre—
cedin q submodel or contained withi n the IFRS model .  The base specific person-
nel , a irc raft , and fuel  requi rements  calc ulated by the Base Loading Submodel
are entered d i r e c t l - . r into t n i s  submodel .  The civil engineering plann inq factors
ass o ci ( TI t ( -~1 wi th  i -uch aircraft  type , e . g . ,  the number  of square yard s of parking
a pron space occupied by an a i rcraf t  or the amount  of warehouse space required
by an ai rc ra ft type , are entered from the Aircraf t  Data File . In format ion  concerning
such use spec i f i c  p l ann ing  factors as f a m i l y  housing requi rements  factors and
the depth of the a i rc r a ft park ing  apron is stored in the Base Data File and entered
into t h i s  suu )mode l  when requi red .  The user make s no data inputs  to th i s  submode l .

2 . 3 5  Genera l Methodology .  The model ca lculates the  amoun t  of each faci l i ty
required at  each base by u s ing  a series of m a t h e m a t i c a l  expressions or equations
incorporating a la rg e  n u m b er  of c ivi l  engineer ing  p lanning  factors  in conjunc t ion
with  the inpu ts  discussed above . In genera l , these equat ions  were developed
fro m s t anda rd  N avy documents . However , p lanning  factors for such fac i l i t ies
as roads , electrica l d i s t r i b ution lines , and water d is t r ibu t ion  l ines were not
ava i l ab le .  Thus , exp l i c i t  equot i ens  were developed to es t imate  these require-
ments on the  basis of an a n a l ys i s  of ex i s t i n g  q u a n t i t i e s  of these  fac i l i t i es
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TABLE 2 . 1 - I

SJOdPLE SI H M M A R Y  P R I N T O U T  FROM BASE LOADING SU B M O D E L
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‘ T i l  NA : - - a r i r u e l  r e q u i r e d  to support  the t r a i n i n g  phase and t e n a i : t

p e ru  n n e l .

3,
— lacks  i - s  p u -  ise , NAS , and t e n a n t  p e r su n n e l .

Su n  - f s ~u i  - n t  I ’ - i ~ l , o f f i ce r s  , enl is ted men , and c ivi l ians  -
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located at , - o c h  base . This  approach a s s u m e s  t h a t  the ex i s t ing  q u a n t i t y  of
t h e  so f a c i l i t i e s  is  I d e q u , i t (  for a base of the given s ize .  Once the require-
m e n t s  for a l l  f a c i l i t y  types  ~~ /  are ca lcu la ted  for one base , the same procedure
is i - i e - u t -d for each other base in the pilot t r a i n i n g  pro gram . A detailed dis—
cussion of t h ’  methodology used in th i s  submode l  is inc luded in Appendix D
~f Volume II

2 . Output .  The output  of th is  submode l  provide s the decision m a k e r  w i t h
a l i s t  ot  f a c i l i t i e s , the  amoun t  of each require d , and the un i t  of measure  for
e ach  NAS . These are e s s e n t i a l l y  the data cu r ren t l y  ca lcula ted m a n u a l ly  b y each
else  for i t s  B as ic  F a c i l i t i e s  Requ i rement s L i s t .  These same f a c i l i t - . ’ r equ i rements

are a l so  ( ‘n t cred  in to  the  [xuess/De f ic i en ty  Suhmode l .

2 .37  I l l u s t r a t i v e  Example .  A l is t  of the f ac i l i t i e s  included and the amount
of f a c i l i t i e s  t e c u i r e d  for  NAS M e r i d i a n -~/ wi th  the 2 , 510 PTR prev ious ly  d iscussed
appear  in  Ta : le 2 . 1 5 .  The category code of each fac i l i ty  appears in the f i r s t
co lumn , the  second iden t i f ie s  the fa c i l i t y ,  the amount  of tha t  f a c i l i t y  require d
is u e xt , and f i n a l l y , the  unit  of measure  is shown . The unit  of measure used for
each  f a c i l i t y  line item is consistent throughout  each of the submodel s .  The coun -
ponent p- rt s of parking aprons , Category Code 11320 , and total  warehouse ,
( N t e u o r y  Code 4 4 2 1 0 , are shown separa te ly ,  since these subcategories are of
i n t e r e s t  to the decision maker .  For example , the model shows that  350 , 000
su -- r i  of parking aprons are re quired . This amount  is made up of 221 , 667 sq
:--d of a c t ua l  pa rk ing  apron p lus 128 , 333 sq yd of periphera l t ax i w ay .
2 .  3H For t h i s  hypothe t ica l  pilot t ra in ing  program , NAS Mer id ian  require s
no a d d i t i o n a l  runways , and thus  no requirement s are calculated for t a x i w a y s
and  r u n w a y  Ii  ih t i ng .

Exc~~ss Def ic iency  Submodel

2 .3 ’~ The purpose of tb Excess/Deficiency Submodel is to compare the
f a c i l i t y  r e qu i r e m en t s  associated wi th  a specified PTR , MIX , and MODE with the
f~cj 1j t i - -s a v aj l a o l , -  at each base and then compute net requi rements  ( excess or
(P f i ’ - i - n c i - s) for ~-a~ f a c i l i t y  l ine i t e m .

2 . 10 Input .  Tw~ - ~i j u r  i n p u t s  are required by this  submodel: the fac i l i ty  re-
q u i r e m e n t s  (ca lcuNi ted  in the previous submodel) and a l i s t ing  of the total perma-
nr ’n t  f a c i l i t y  a ssets  located at each base ( stored in the Assets Position Data File) .
This da ta  f i le  inc ludes  a l is t ing by line item of the total amount of facili t ies
c u r r ’ n t l y  in - - x i s t ’ - n c e  at  -ach  of the eight pilot t ra in ing  NASs.  A dis t inct ion

Due to t h e  un ique  runway configuration at  each base , the model assumes tha t
a l l  ex is t ing  runways  ave adequate  taxiways and l ight ing . Thu s , a require-
ment  for these two f - i c i l l t l e s  is ca lcula ted only when a new runway is built

r an old  r unw ay  is - x t e n i l -d -

In the u p e r a t i en  of the IERS , th is  pr in tout  appears with the printout of the
F:x c~u u s / i  i e f i c i ~-ncy ~;ub ‘- d e l , ‘Is s hown in Table 2 . 16.
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TABT F 2 . 1 5

1 , 151 ~~~~~~
‘ I’A (iE,ITII :S I N C I , t J I ) ! : I )  IN  l i p : -; Iv TOD I:I ,  A N t )

l A C I I , I T Y  P l : c )UIRI : tvu : NTS l O P  NAS M J : P I D I A N
$ I 

- - - !  - __________- - _______ ________- ________

Categ rv Req u ired
Code F ac i l i ty  Description Amount  Uni t

-  - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ —— - H
1 3 2 0 A i r c r a f t  P - i r h i s u  Apr o n 22 1 , 0,7 sq yd

1 3 2 0  Per ipher a l ‘ I a x i w i y s  128 , 333 sq yd

1 1 3 2 0  Total P a r u i u u o  Apron 350 , 000 sq yd

125- 1 0 D i s t r i b u t i o n  Pip e  l i ne  3 ~ii les

1 4 1 4 0  A i r c r a t t  Opera t ions  B u i l d i n g  16 , 956 sq ft

I ~1 10 A ca d e m i c  B u i l d i ~ir i 5 , 758 sq ft

2 1 1 1 0  Aircra ft Ma int enance  H a n g a r  222 , 732 sq ft

2 1 0 1 0  P u b l i c  W o r k i n g  Main tenance  Shop 9 , 364 sq ft

-1 210 ( ;ener a l  Warehouse  125 , 000 sq ft

-1210 Shed Space 8,074 sq ft

- 4 4 2 1 0  Tota l Genera l Wa rehouse 133 , 074 sq ft

55010 Dispensa ry  With  and Wi thout  Beds 17 , 037 sq ft

f l  010 A d m i n i s t r a t i v e  Of f i ce  51 , 447 sq ft

7 1 1 1 0  i’a m i l y  Hous ing  (Of f i ce r  and
F l i c i h l e  Enlisted Men) (EM ) 1 , 319 uni ts
I ’a r e i [y  i-lous ing  ( I n e l i g ib l e  E M )  208 units

722 10 EM Ba~~acks Wi th/ Wi thou t  Mess  937 men

7 2 3 1 0  CM Mess 1-l a l l  11 . 041 sq ft

7 2 4 1 5  BOQ s Wi th/ Wi thou t  Mess 325 men

7 - 4 0 1 - I  i :xchanqe 13 , 050 sq ft

7 - 106 3 EMs  Service C l u b  12 , 685 sq ft

0 1 2 3 0  D i s t r i b u t i o n  l ine (E lec t r i ca l )  115 , 876 ft

0 1, : 10 Wate r  l ) i s t r ib u t i o n  f , ine  (Potable )  53 , l i 3  ft

( 85 11 0 P-O ld S 2 0 m i les

85211) Park i ng Areas 83 ,72) sq yd

R u n w a y  L I g h t i n g  ft

‘ l ax iw ay s sq yd
Ready Fuel  Storage Required

( thousands  of ga l lon s ) :

J (’t 1374.7
Avq as  1 2 . 1

* Ru n w a y _requ i r emen t s  are speci f ied  In Base Loading Submode l .
3 1
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TABLE 2 . 1 6

SAM PLE P R I N T O U r  OF FACILITIES REQU IRE MENTS SUBMODEL ,
ASS ETS POS i’rio N DATA FIl E , AND EXCESS / DEFICIENCY

SUBMODEL FOR NAS MERIDIA N
(Us e Standard Facilitie s Only for Excess/Deficiency)

RE ’IF’-ED AVAILABL E POSI TION
CODE D E S C R i P T I ON  AMOUNT UNiT STAND. SUB-STAND. EXCESS DEFICIEN T
1320 A /C PKNG APN 221667 . SY
1320 PER TAX I WAY 128333. SY 

-

11320 TOT PKNG A PN 350000. SY 288263. 0. 0. 61737.
12540 DIST PIPELIN 3. M I 2. 0. 0. 1.
l 4 2 ’ ~O A/C OP BLDG 16956. SF 12217. 0. 0. 4739 .
17 1 1 0 ACADEMC BLDG 5758 . SF 30023. 0. 24265. 0.
2 1 1 1 ”  MAI N T HANGAR 222732. SF 125764. 0. 0. 969 68.
21910 PW MA INT SHF 9364. SF 9080. 0. 0. 284.
4210 GEN WA REH OUS 125000 . SF
4210 SHED SPACE 8074. SF

44210 TOT WAREHSE )3J~~~4. SF 95893. 14880. 0. 3 7 1 8 1 .
55010 DISPE- -’~SARY 17037. SF 19562. 0. 2525. 0.
61010 ADM Di OFFICE 51447 . SF 33938 . 0. 0. 17509.
7 1 1 1 0  FAM HOUSING 1319 . UN 760. 1-31 . 0. 559.

0 INELIG HOUSE 208. UN 121 . 15. 0. 87.
72210 EM BARRACKS 937. MN 11 48. 0. 21 1 . 0.
72310 EM MESS HALL 11941. SF 19241. 0. 7300. 0.
72415 BOO 325. MN 275. 0. 0. 50.
74014 EXCHANGE 13050. SF 18610. 0. 5560. 0.
74063 SERVICE CLUB 12685. SF 7507. 0. 0. 5178 .
8 1230 ELEC DIST LN 115876 .  LF 111 340 . 0. 0. 4536.
84210 WATE H DIS LN 53463. LF 72089. 0. 18626. 0.
8 5 1 1 0  ROADS 20. MI 14. 0. 0. 5.
852 10  PARKING AREA 83729 .  SY 76290. 0. 0. 7439 .
TAX IWAYS £ RUNWAY L IGHTIN G

NO D E F I C I E N C Y
READY FUEL STORAGE

REQUI RED: ( THOUSANDS OF GALS )
JET 1374 .7
AVGAS 12 .1

AVAILABLE:
JET 2335.0
AVGAS 50.0
HELO 0.

NO DEFICIENCY

RUNWAYS
AVAI LABLE:
AMOUNT LENGTH TH ICKNESS
0.90 5000. 9
0.90 8000. 9
0.74 6400. 9

REQUIRED: -

AMOUN T LENGTH THICKNE SS
0.82 5000. 1
0.64 5000. 1 32
NO RUNWAY DEFICITS J 
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I
iS  flOi ( 1, - -~~t ’,’,’eei i  t l ’ ~ o t i , ’ i l i t i ’ ’ s  ‘ l I s s i t i e d  I S  St l n d a r ( J  aw l  those ( 2 1 I S S i f i O ’ i  . I S

ine I ’ ’ - : u - i t e  . The d~~- injon m aker  has  t H e  opt ion P use e x i s t i n g  s t anda rd  f ’ ” : i l —
i t  I - S or tot i I t - i c i  l i t  P ’s (i . e . , St md ird is  well  ‘I S  s ut  s tan d a r d )  for c o m p u t i n g
t he  ‘ -: OSS ’S or i e t i i - i i i e s .  l i e  e n ter s  h i s  choice s imp ly  b y typ inq in a Y fo r
“ ‘ es ” or N for “ No ” w h e n  quer ied  oy t h e  corn pu L er

2 . - I l  t . -n e r l l  1S~~te doi ~~ y .  In i ’nera l , t h e  excesses or def ic iencies  ire
ca lcu lated  on the b i ~ ~n - f - i comp ar i son  of i r n  ‘u n t  of fac i l i ty  required to the
aei  u n t  in cx is P uce . I f  the  a mount  1 f a c i l i t y  requi red  exceeds the amoun t
curr i - i  ly in e :- :istenc- ’ , the a r i t h m e t i c  d i f f e r ence  u - tw een  the  two amounts  is
c-i icu lat e  as - i  defic - i - l i cy  for t h a t  f a c i l i t y  l ine it  m . Conversely ,  if the  a m o u n t

-f [acu ity require d is less th an 1h i t  currently ii e x is t en ce , the d i f ference  i n

in excess . This  same process is r ep eat ed  for each  fac i l i ty  type , wi th  the
except ion of r u n w a y s , t i x i ways , and runway l i g h t i n g .  ‘t he pecul ia r  c h i i r - i c —
te - r i s t i c s  af r unways  necess i ta te  a comparison of a m o u n t , l e r i - ; th , a n d  t h i ckness
of re~~ui rc h r u n w a y s  and  exis t ing runways . The model a s s u m e s  tha t  a l l  t .i:- :iw~ ys
and na~ wav l i g h t i n g  current ly  in existence ar adequat e  i i i i t a t  no deficiencies
cur ren t ly  e x i s t .  Deficiencie.~ are calculated f i r  these two i tems when an  ex i s t -
i nq r u n w ’y  mus t  be ext ended or a new runwa y b u i l t .  ‘I’he foregoing procedure
is then  repeated for each base in the pilo t t ra in ing  program.  A detai led discus-
siein of the  Cxc ess / J) ef i ciency  Submodel upp ears  in Appendix C. The r u nw a y
p r t i un  S t h e  c i l c u l a t i o n  is described tn Appendi x  H.

2 . 4 2  ( u t ~ -oi . The output of t h is  submodel for each base in the pilot t r i i r ~—
incj pr g r i m  being e va l uat e d  is a list of the amount  of excess or def ic iency by
f a c i l i t y  1 in-a i t .  -m .  W h e n  i deficiency exists in ready fuel  storage t anks  , the
o u L p u t  lj g t ~ t u e  number  and size of t anks  required to make up the  de f i c i ency .
For r u n w - iy s  , the  sub rn del  p r in t s  no def ic iency , u u ej r a d e  sp ec i f i c  e- -: s t i n - ;
r u n w ay  to xcv, - l e n a t h  and/o r th ickness , or build new runways  to specif ic
leng th  i u u i  t h i ckn e s s  . These o u t p u ts  are printed for each base .  In add i t i  fl
a l l  f a c I1l t -~’ deficiencie s are entered int o  the TSC Submodel for use in es t imat ing
the  cost to e l i m i nat e  all  deficiencies .

2 . -H i l l u s t r a t i v e  Example .  For t he  2 , 510 PTR pilot t r a in ing  program used
throughou t  th is  repor t , a s s u m e  the decision maker  wants  to determine the
f - t c i l i t y  excesses or deficiencies with  respect to us in g  s t andard  f a c i l i t i e s  o n l y .
Since  t r u e  I I’ RS mode l is designed to print  In one m a t r i x  the output s of the F’acili-
t ies  R e q u i r e m e n t s  Su: model and the Excess/Deficiency Submodel along wi th  the
data stored in the Assets Position Data File , the decision m aker  receives the data
shown in T . ih le  2 . 11 . The fac i l i t i es  requi rements  in fo rma t ion  shown in the t a : le
was disc L r ssed in the foregoing subsect ion . The amount  of ava i l ab le  standard
ri fld subs tar d ir d f ac il i t i e s  at NAS M er id ian  is the informat ion stored in the corn—

• puter .  The excesse. or de ficiencies are com puted by a r i t h m e t i c  comparison . For

33

__________________________ — —-- --- — — ---—.-— - - - — — ----- - ———~ —— ‘ - ‘.- ~~‘
-
~~

-
~~

-c ’____—---



i n s t - i w o , h e r e  . ir e 2H8 , 2r  3 sq yd of parking apron avai l ab le  at NAS M e r i d i a n
i n - I  c l a s s i f i e d  as s t a n d , i u d .  ‘l’he re quirement  of ‘350 ,000 sq yd exceeds the e x i s t —

inn i n v e n t o ry ;  the  d e f i c i e n c y  equa ls  :he d i f f e rence , or 61 , 737 sq yd.  The same
p re ss is r ’  -pe ateci for t h e  other f a c L l i t i e s  noted.

2 . - i - ; ‘Fl u model s t a te s  t h a t  there  are ne i the r  r u n w a y  nor ready fuel storage
i o fj - j - n i - i e s  oi NAS N h ’ r i d i a n .  Consequen t ly ,  a hypothet ica l  base was used to

i l l u s t r at e  the  model output  received when these faci l i t ies  are def ic ien t  and is
shown in Tab le  2 . 1 7 . The number  and size of ready fuel storage tanks  r equired
to o’- ’e r ’o!:~~ the def i - i enr ’ ,’ are shown.  According to the printout  data  for r unway s ,
one e x i S t i r  r u i n w i ’ -  mus t  he extended . Due to the un i que  model ing  of runway s ,
the cost of ex tending t h e  r unway  is also printed at this  point . The amount of
a v a i l i : le r u n wr i v s  equa l s  the amount  of t ime the runway is avai lable  as a p r i m a r y
r un w a y ,  corrected for wind rose da ta .

Tota l Sys t en s Cost Subrnode l

2 .15 ‘rho purpose  of the ll ’RS Tota l Sys tems Cost (TSC) Submodel is to cal-
cu la te  th e tota l s yst o m s  cost of eachp i lo t t r a in ingalt e rna t lve . Since the corn -
mon u n i t  of :ue a sUr e  for al l  resources is dollars , the total cost of a l ternat ive
t r - i i r ’ i n  procj ra rns is ex t remely  Import a nt to the decision maker .  The submodel
i n c l u - l e s  t h e ’  fo l lowing e lements  of inve stment and operations and maintenance
(C ) .  ‘-2 ) c- r , t s

• ln v c s tn :e n t  costs
- Facil i ty

Aircraft

• Operations and maintenance (O&M ) costs
Mili tary pay and allowance s
Aircraft  fuel
Aircraft  support
Base suppo rt
Fixed costs .

2 . 16 Input .  The TSC Submodel is the fina l subniodel  of the INS and thus
receives inpu t s  from many of the preceding submodels .  The inputs  received
from the Bose Loading Submodel include the number of enlisted men and offi-
cers assi ;iie l to the training phases and NAS , the number of training aircraft
required by type , and the annual  aircraft utilization by type , inputs received
from the Faci ’i t ie s Requireme nts Submodel include the amount of fac i l i ty  require d
by l ine i tem.  The amount of deficient  facili t ie s is entered from the Excess/De-
f i c i e n c y  S u b m o de l .  Aircra ft cost facto rs are contained in the Aircraft Data File .
The d ’u c~sion m ak e r  m u s t  enter  the amount  and type of fa cilities he does not
want  to “ b u i l d ”  in t h e  current year for each base. He must  also enter the re-
sponses requ lr ( (1 e r t h r ’ r  to terminate  the computer run or return to the LSR
(~ene rator to run the u u o P l  for another year.
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I
‘l’A 131,E 2 . 1 7

l~ I
SAM I I  F P R I N T O I t T S  l ’OR R h  NWAY AN! ) REA DY

I l i d  STORAGE D E F I C I E N C I E S

AVAIL ABLE:
AMOUN T LENGTH T H I C K N E S S

0 . 84  8000. 9
0 . 8 4  5000. 2
0.82 5000. 2
0.62 5000. 2
0 . 6 4  5000. 2

HEOU1HED:
AMOUN T LENGTH THICKN F.SS

1 . 3 6  8000. 2
UPGRADE: LENGTH : 5000. TO 8000.
THICKNESS: 2 10 2
COST:  424 .  ( TH0L~S .)
SUMMARY OF RUNWAY UPGRAD E/C0NST i~UCTI0N
NO. LENGTH THICKNESS COST (TH O US.)

1 8000. 2 424.
WILL THESE DEFICITS BE MADE UP (Y , N ) ? Y

READY FUEL STORAGE
REQUI RED: (THOUSANDS OF GALS)

JET 103.1
AVG A S 16 .5

AVAI LA B LE : -

JET 0.
AVG A S 115 .0
HELO 0.

D E F I C I E N T
NO. S IZE 4 TYPE

2. 1. JET
I. 2. JET
2. 50. JET

I Thou sau l S of g a l l o n s .
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2 . 17 ( P i i e r a l Metho dology .  For each fac i l i ty  line item in which a def ic iency
exis t s , the submode l  mu l t ip l i e s  the amount  of tha t  deficiency by the appropri ate
f a c i l i t y  cost e s t i m a t i ng  re l at ionship  (CUR) stored in the computer .k/ The fac i l i ty
costs ca lcu l~~tvd ire for those faci l i t ies  included in tne  1l ’RS model .~~/ The sub—
n o - t e l  a s su me s  t h a t  fac i l i ty  def ic ienc ies  ire corrected to the extent necessary
unless  the decision maker  specif ics  otherwise.  Iti e above process is re peated
b r  each base in the pilot t raining program .

.4 8 Aircra ft invy~s tni en t  costs are est imated by f i rs t  comparing total air-
cr a f t  r ’ l u l r - ’n ’i its  to the exist ing CNATRA training aircra ft inventory for each
a i r c r a f t  type . When t lie a i r c ra f t  requirements  exceed the current inventory , the
m odel ca lcula tes  the cost of procuring these incrementa l a i rc ra f t  on ‘he basis
of f lyawa y cost factors s tared  in the computer . An est imate of the ini t ia l  sup-
port h e .  g . ,  spare s and spare parts)  required by a new ai rcraf t  is calculated i :;
a func t ion  of the f l yow ay  cost .  This process is then repeated for each a i rc ra f t
type  used in  the  pi lot  t ra in in g  program .

2 .41 O~ .M costs ara es t imated  by summing the cost components for e tch
base .  The mi l i t a ry  pay a n i  allowances cost is est imated by mul t ip ly ing  the
n u i r ber of training phase  and NAS personnel by standard Navy  pay and a l lowance
factors stored in the model .  The annual  fuel  cost is est imated by m u l t i p l y i n g
total fue l  consumption by uni t  cost for each type of f u e l .  Aircraf t  support  cost
is a funct ion  of a i rc ra f t  annua l  uti l ization and cost per f l ight  hour planning
factors . The base support costs are an estimate of the amount  of money re-
t u i r e d  to m a i n t a i n  and opera te the NAS . These costs are est imated fro m an

equat ion  tha t  was developed from FY 69 operations and maintenance data .
The costs associated wi th  tw  of the i tems tha t  m a k e  up  base support costs
(civi l ia n wages and faci l i ty  O & M )  are of special interest  to the decision maker .
Wh en the ci’,’u l i , j n  wage s  and fac i l i ty  O & M  costs were deducted fro m the base
support  c’ sts , a reasonabi estimate of the remaining base support  costs could
not be gene rated.  Consequently , the base suppo rt costs are estimated as stated
above and c ivi l ian  wages and faci li t y O&M costs are es t imated as non-add
i tems , since they are already included in the estimate of base support costs.

4 Civil ian wages ore es t imated  by mult iplying the number  of NAS civilians by an
F average wage r ate . Fac i l i ty  O & M  Costs are calculated by fac i l i ty  line item for

the total fac i l i t ies  current ly in existence plus those “bui l t”  by the model , they
are based on standard Na vy  planning factors.  The total annua l  cost associated

- 

The CERs are included for all  facil i t ies except the Ineligible family housing ,
which the Government  does not build .

/
A rough es t imate  of the total  cost required to “bu i ld”  a l l  deficiencies can be
ohi t t ine d by dividing the total  facili ty Investment  cost by . 66 since the
facilities included in t he  model account for 66 percent of the total base
repl icement  va lues .

The number  c i f  operation al aircra ft calculated in TSR Generator is increased by
15 percent to -iccount for those in the overhaul cycle.

The se are essent ia l ly  the O&M funds provided to each NAS .
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I
with  the CNATR.A , Chi -t oh \ iva l  Air  Basic T r a i n i n g  (CNAE3A T R I½ ) ,  a nd C h i e f  of
Naval  Air  Advanced Tr u i i n i ru )  (CNAV ANTRA ) s t a f f s  i s  O dd ( - ( h  in to  th e  O~.- M cont s
as a f ixed  dol lar  a i n m mit .—~

2 . 50 A l l  c a rt s  or - ’  c ;t i r i , i t ’c i i n  current  do l l a rs , and the  model ha s  t~~n vip—
ab i l i ty  to i n c l u d e  an i n f l a t i o n  i r d e x  to allow for cent  c ’sca la t i on  over t i m e .  A
deta i l ed  d iscuss ion  oh the TSC methodology is  i nc luded  in  Appendix  I .

2 .51 O u t p u t .  The o u t p u t  of the TSC Submodel  is a dollar  es t imate  of the cost
of “bui ld ing ” fac i l i t ie s , procuring aircraft , and main tain ing  and operat ing the
training phases and NA~ . These cost es t imates  are print i l for use by the deci-
sion m a k e r .  11 the’ Il k ,; w i l d  is to be run for a second year , the amount  c~
fac i l i ty  “bu ilt ” by l ine i t e u : u  is temporari ly added to the Assets  Position I )u ta
l ile to ensure that  t in ’  same faci l i ty  is not calculated is having been bu i l t  a g a in
the n e x t  year .

2 . 5 2  l l l u s t r i t i - u- F x a i u p l e .  A detailed listing of the faci l i ty  i nv e s t r :u e n t  cost
r equ i r e - .I to el iminate  al l  f a c i l i t y  deficiencies appears in T a b l e  2.  18 for NA S
M eri d ian . The decision mak er  can readily determine that  it will  c o st  Upproxi—
r .at e ly  $ u , 1- l  , 000 to build the u l  , 737 sq yd of parking apro n required to
el iminate  the def ic iency.  The computer model a s sumes  that  al l  fac i l i t i es  l isted
in Table 2 .18 are “ b u i l t ”  in this  year unless the user  enters specif ic  ins t ruc t ions
to the contrary . The bottom part of Table 2 . 18 shows the computer  pr intout  of
the es t imated  aircra ft f l y i w a y ,  support , and total procurement  cost , inc luding

list ing of number  r2 quired and current inventory for (etch  a i r c r a f t  used in the
training proaram.

2 .53 A de ta i l ed  p r in t ou t  for the O& M costs of each base appears  in T ab le
2 . 1 1 . The fac i l i ty  O~- M costs provide the decision make r  wi th  an e s t i m a t e  of
the average cost of m a i n t a i n i n g  the faci l i t ies  included in the IF RS model .~!-i
As d iscussed above , the f a c i l i t y  O&M costs p lus  the civil ian wages ( i . e . ,
$286 , 800 plu s $2 , 7 1 0 , 000 , or $2 ,996 , 800) are a l ready inc luded in the base
support to ta l  of $4 , 25 6 , 200 and t h u s  are n o n — a d d  i t ems .  The m i l i t a r y  pay and
al lowances  costs are shown for off icers  and enl is ted men for t r a i n i n g  phase  a nd
N AS and also for s tuden t s .  The annua l  costs for a ircraf t  fue l  and O~.- M  are pro-
vided as shown.  The total base support cost for all  eight bases is wi th in
approximate ly  10 percent of the actual  FY 69 expenditure s . A summa ry l is t ing
of these O&M costs is also available to the decision maker as show n in the 

• 1
sample print out  in Table 2 . 20.  All maj o r annual  expendi ture s are included in
th e I FRS; thus , the O&M costs represent appro ximately  100 perc ent of the a c t u a l
a n n u a l  cost of r u n n i n g  the pilot t ra in ing  program .

-
~
“ Current ly $6 . 2 mil l ion .

i~
/’The current  inv - n t o r y  is the number of a ircraf t  available to CNATRA as of

Jan uary 19 ( 9 .

Family hou sing O~~M f unds ar e not presently included .
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TABLE 2 .18

SAMPLE P RINTOUT OF FACIl ITY INVESTMENT
COST FOR NAS ME R IDIA N

NAS - -MERI
F A C I L I T I E S  COSTS ($000)

DETAILED BREAKDO WN (Y ,N)?Y
11320 TOT PKNG APN 693.8
12540 DIST PIPELIN 65.7
14140  A/C OP BLDG 244. 0
2 1 1 1 0  MAINT HANGAR 2467.0
21910  PW MAINT SHP 10.3
44210 TOT WAREHSE 383.9
61010 ADMIN OFFICE 493.2
71 1 1 0  FAM HOUSING 11414 .7
72415 BOO 560 .6
74063 SERVICE CLUB 176.0
81230 ELEC DIST LN 26.2
85110 ROADS 393.0
85210 PARKING AREA 32 .1

BASE TOTAL 16960.6

SAM PLE PR INTOUT OF AIRCRA FT INVESTMEN T COSTS , $000

A/C INVESTMENT & ASSET PO SITION-- -CNA TRA
A SSET POSI TION COSTS (TH O US.)

A/C AVAI LABL E REO D DEFICIT F’LYAWAY SUPPORT TOTAL
T34B 150. 149 . 0. 0. 0. 0.
T28C 469. 388. 0. 0. 0. 0.
T-2A 114. 112. 0. 0. 0~ 0.
T2BC 178. 183. 5. 2740. 411. 315 1 .
TF9J 399. 196. 0. 0. 0. 0.
TA4J 100. 176. 76. 83809. 12571. 96381.
TS2A 179. 188. 9. 18103. 2715. 20818.
THIL 0. 62. 62. 24732. 3710. 28441.
1H57 34. 25. 0. 0. 0. 0.
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1

TAI3I L / . 19

SAM PLE DETAIL o}’l:IIA’rloN S A N D  M A I N T E N A N C E
PR lNT ()~ ;~ OR NAS MER I DiA N ($000 )

NAS--ME RI - - -

11320 TOT PKNG APN 9.8
12540 DIST PIPELIN 1.7
1 4140 A/C OP BLDG 4.5
17 110 ACADEMC BLDG 8.0
2 1 1 1 0 MAINT HANGAR 59.5
2191 0 PW MAINT SHP 2.5
44210 TOT WAR EHSE 11 .2
55010 DISPENSARY 7.2
61010 ADM IN OFFICE 15.9
7221 0 EM BARRACKS 42.4
72310 EM ME SS HALL 5.7
724 15 BOO 48.1
740 14 EXCHANGE 4.2
74063 SERVICE CLUB 2.9
81230 ELEC DIST LN 13.0
84210 WATER DIS LN 8.1
8 51 10 ROADS 27.2
85210 PARKING AREA 4.7
1 1 1 1 0  RUNWAYS 10.0
* SUBTOTAL 286.8

* CIVILIAN WAGES 2710.0

PAY & ALLOWAN CES
PHASE OFFICERS 4700.2
PHASE ENLISTED 0074.3
STUDENTS 3559.5
NAS OFFICERS 999.3
NAS ENL ISTED 3545.0

SUB TOTAL 20878.3

A/C FUEL 5808.5
A/C 0 & M 1972.8
BASE SUPPORT 4256.2

TOTAL 329 1 5.8
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TABLE 2 . 20

SAMPLE PRINTOUT OF SUMMARY O&M COSTS ($000)

S 1J MM A ~~Y fl ~ -~1 C O S T S

NAS M I L I T A u Y  A/C FUEL A/C 0&M BASE
TOTAL TOTAL S U PPO RT TOTAL

CHAS 1 64 5 9 . 5  6009 .5  3750 .9  3630 .3  2 9 8 5 0 . 1
C~~•.P 2~~1 1 0 . 4  2 6 2 5 . 3  1 9 1 9 . 5  1 2 5 1 4 . 4  4 5 1 6 9 . 7
ELLY ~ 9f l . 8  522.9 3 7 2 . 6  2 2 5 1 . 1  1 2 0 6 8. 4
KING 1 7258.3 7547.1 2651.8 3797.5 31254.8
MERI 20878.3 5808.5 1972.8 4256.2 32915.8
PENS 2 9 6 5 0 . 4  2482.7  5 9 1 . 6  14 3 7 2 . 0  4 7 0 9 6 . 7
SAU F I 5 86 6 .~ 4 7 2 . 1  3 94 . 0  3 2 1 9 . 1  1 9 9 5 2 . 0

~HIT  2 3 2 8 4. 6  1 7 4 7 . 0  1 1 5 5 . 6  4628 .3  3 0 8 ) 5 . 5

TOTAL 0 & M COST
ALL BASES 249 1 22.9
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I
2 .54 sun1 m ar ~.’ c l ~ lie co st i n f o r m a t i o n  p rov ided  ny t h i s  s u i n o h o l  ‘ pp ’ - - L ;
i n l ’ anl e  2 . 2 1 .  I’o t r i m  t u e  2 , 510 p i lo ts  ii  the  s n n r ~e p h i  1 t r - i i i i ’ :  a t -  r - c~.
d iscussed i n  t h i s  report , the TSC is - p p r o x i m at e ly  ~ 5 -1 t ) , 010 , 000 .  A n n u  1 0’.
~osts account  f o r  17 p~ cc I t , f a c i l i t y  i nves tmen t  i 25 perc ’ u t  , i .d 1 i r  c r - s

i n v e s t m e n t  a :count s  for 28 p ercent  of t h i s  e x p e n d i t u r e

Fl [X IBI I , ITY OF THE: l i - i ; ; M O D E l ,

2 55 The au tomat ion  of the IFR S model was co; p le t -  -d wi th en p l i O s i d ;  on
prov i i ino  (~~ A’I’RA w i t h  a f l  ‘;— :iblc p lann ing  tool that would calcula t ’ r n s w e rn
to a i n u l t i t  : - 1 -  of :a n a q  en . e f t  quest ions concerning cn r e nt  as well as u t u r  -

pilot  t r a ining pro qramr  . This f lex ib i l i ty  was buil t  l i t -  the 1l’RS model  by writ-
ing the computer  p r o - t r i m s  in 1 conversationa l mode . The resu l t  is a n o  01
which asks  the - 0  ‘cision m a k er  various questions to which he r us t  reply before
tb model  proc ‘ ‘ I s  w i th  it s  ca lcula t ions  . Thur , for e x a m p l e , the I ’’cision
; d l k c ’r  I l y  choose amonq  al t e rna t ive  levels of pr int ing detail ;  i l a y  eas i ly  c l i an I
the dat a f i ler  when r e q u i r e  I by changes  in the u a i l i i n g  pipeline , t raining er r—
craf t , syl labi , e t c . ;  ay al locate training phases to dif ferent  bases; and  n a y
determine m a x i n u n i  P 1k, I r g iven t r a ining resources (i. e • , work backwards
through he n i d i - l i

Backwards Opera t ion  of the I t  k~ Model

2 .  ~j t  An e x t r e m e l y  u s e f u l  t e i t u r e  of the lI ’RS model is the bu i l t—in  capabi l i ty
to run the mode l i a ck y , - ir Is . T ie ’  decision maker  can then determine how a u r n —
i t ’ l  s ,p a ly  of a i r c r a f t , f l i -  lit in st ruc tors  , and/or  enl is ted men in one phase of
t r a ining a f f e c t s  stu IL ’nt ou tpu t  tur  successive i i i  preceding training phases .
a n - I  the r e su lt in i-j b~ su lo5i l in j , fa c i l i t y  requi rements  , f ac i l i ty  excesses or de-
f ic iencies  , and total ry s t  f lS cost

2 . s7 This option is ext rern cl ’~ s imple for the decision m aker  to use , as shown
by the fol lowing e x a t i ;p l e . For the 2 , 51 1) PTR , the I,S R Generator calculates that
30 ai rcraft , 22 f l i g h t  instructors , an d 2 3 H e n l i r t  -d men are required to train the
1 , l a O  students  in t i c -  Basic Prop C~~ t r a i n i n g  ba ses , Phase 10 . Assume that
NATRACOM has only  2)-~ a i r c ra f t , 11 f l i q h t  in s t r u c t o r s , and 200 enlisted men
avai lable  for th i s  ph ase f t r a i n i n t . Con ; ~u - n t l y  , the I , -D ’O— s t u d e n t  output
cannot be achieved using these l i t i te ’l o ’sources , a ssuming  that the syllabus
and all  other factors r e n a  in c ( i u s t a n t .  T hi - . ; t u  I ‘ i t  o u tpu t  tha t  can be achieved
for this phase of t r i i n i r i  w i t h i  each i f  th  thre e i i :  i t ’d resources ( i . e  • , air-
craf t , f l i gh t  ins t ructor s  , r u - i  eu l i :  t -d men) is  q u i c k l y  ca lcu lated  by the IFRS
model a f t e r  the d ‘cision - a r  -

~ -n t  ‘r : :  a tow i np u t s  th rough  the t ime—shar ing
t e r m i na l .  With 28 a i r c ra f t , 1 , 1 30 : ; t u -  I ‘nts can be t r a i r i e l in the Basic Prop
(;ç phase .  The ava i l ab le  f l i g h t  instructors can tra in 1 , 270  students and the
( ‘n h l si e d  men can suppor t  a s t u d i ’ r r t  ou tput  ( ) f  1 , 22 ’ )  . ‘rho above unconstrained
(1 .e . , l e r i re l) st u d e n t  ~~: t p i t  w ith  the r - c i i i i r e i i  n ’sources and the constrained
:;tu b - i t t  outputs  tha t can 0 ’  u - u i ‘ n h  with the avai lable  ri-sources appear in
‘I’ , ihj le  2 . 2 2 .

m l
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TABLE 2 . 2 1

SAMPLE TOTAL SYSTEMS COST FOR
2 , 510 PTR AT EIGHT NAS s

(S Mill ion)

Category Cost

Inves tmen t

Faci l i ty  $136

Ai r craf t  149

Operations and Maintenance 249

Fi xed Costs 6

Total $ 540

TABLE 2 . 2 2

CONSTRAINED RESOURCE S EXAM PLE
(Basic Prop CQ Phase)

Unconstrained Constrained
Required Student  Available Student

Resource Resources Output  Resources Output

Aircraft 36 1 ,460 28 
- 

1 , 130

Flight instructor 22 1 , 460 19 1 , 270
Enlisted men 238 1, 46 0 200 1 ,229
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I
2 . 58 O i l -  - i v  - -d that , - f ttu t n  ‘ n I i : : , i  I r s r i ’ ;  , Uui; ai r- -r u f t  is!’- tory

~S t i le  -v ’ - r r i r ~~nq Con - t i a n t  n i l -IcC \‘:i t l l  i t , t he t r : x - n t  Ou t i t  is loj, ’ost . Ti-re
IF RS model  i d e n t i f i e s  t h i s  - - n i i ;  coos t i n t  and 1 1 : 1  s i t  a new detailed
l i s t inu  of personnel , i ir cr r t t  , in  I lu -1 1 ~ r i t r e n u e  i t : ;  00 t I r e  h i  s in  of the a jail —
abi l i ty  of 28 a i r c r a f t .  For purposes of cerl par i ;on , the i~~l< I ~enerator output
of the unconstrained . i r i  I co r i : ;t r -  t i n e d  Ba sic  [r ep  CU i _ r ise appe ars  in Table 2 . 23
1:vet -i t hough  19 f l i g h t  ins t ructors  u r n  , iv ~~ l - i  b i t .’ , only 1 7 ire r e q u i r e r l  . F u r t h e r —

16 I ’’wer ‘n h i  :;t i ’d support  men in - r e q u l o ’l  th~~r i ar ’ avai lab le  . The pro-
cess of ca l c u l a t i a  t h i s  constrained st u d n n t  ou tpu t  t a ke s  a i ly  a few l: i n r i t e : -~
Once it  is ca lcu lat ed , the decision m aker  m u s t  - O c i -  Ic wh ich  st e  l i - i t t  nourc-
i . e.  , N a v y  Off icer , ~~a v y  AOC , or Marine )  and how m a n y  ( i t  each are to be

t r a i n - i  in th i s  phase . A hypothe t ica l  decision of how the 1 , 130 s tudents  n igh t
be J i v i  led a pp ( ’ars in Table 2 . 24 , along with  the ’ unconstra ined s tuden t  sr : ’ —

pu t s  i d e n t i f i e d  above in the discussion of the T S R  ( k i t -ro tor.  Once the decision

~~i: : ’r types t h e n ’ three new constrained s tuden t o u t p u t s  into the t ime sharing
ter :: i t i a l , t i j i -  e f f ec t  of having  only 28 aircra ft for the (asic Pro p CQ phase is
prop aqate l t h r o u g l i r t  a l l  t raining phases because of the sequen t i a l  na ture  of
the n u b o 101;; . The new pr in touts  from the I S R  Genera tor ref lect  this cons t ra in t .
In the for ’ ’qoinq example , no changes were niade in the je t  side of the pipel ine ,
since the je t  s tu i ’ ’n t s  do not pass through the constrained phase . S i m i l a n l ’ ,’ ,
the s te - len t  statistics to r ( n i s t  Guard and foreign students  r e m a ined  constant ,
sir ic - these s t u d en t s  b not pass through the Basic Prop Co phase .  Any of the
t r u in in  phases  can l i e  constrained in a similar manner  at the d i sc ret i on  of the

io n m ak e r

Pr in t in g  ( )p t i i u t i s  of the II  kS Model

2 . 53 The 1 - r ’inion :: Ic -r sel ’’cts the level of detail for the model pr in tout
to obtain the iot a  he r equires  for his ana lys i s  of the pilot training progr am.
All tha t  is necessary is to type in r Y for “Yes , “ N for “Ne , or a number  from
1 to 5 . Some of the pr int ing options avai lable are :

• Prin t  p ipel ines

• Pr in t  tota l l i s t  of tn  t i n i n g  phases  in model wi th
planning I ct r :; associated with each

• Print  - i t : , ’ -r detai led t r a in ing  phase  or s u m mar y
t r a in ing phase  data of I SR Genera tor

• Print  Airs pace Saturat ion Factors and OLF 5 required
by h u g e

• Print  runway r equ i r emen t s ,  excesses , and defi-
ciencies by base

• Print  e i ther  detai led base loading data for all
bases ‘ r  summary  data  from the Bose loa d ing

* Sub del

~ F
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TABLE 2 .2 3

COM PARISON OF CONSTRAINED A N D  UNCONST RAINED
LSR GEN ERAT OR OU T PU T
(Basic Prop CQ pha se)

Type of Output Constrained Unconstra ined

Student lnpu t  1 , 135 1 , 467
Student  Output 1 , 130  1 , 460
Average Student Load 91 117
Admin i s t r a t i ve  Off icers  9 12
Total Off icers  35 45
Total Enlis ted 184 238
Ai rcraft Types T-~ 8C T -ZRC
Number  Required 28 36
Fuel Types AGAS AGAS
Gallons Consumed • 85i 1rM 1 . 1 I M
Flight Inst ructors 16 20
Under  Tra in ing  1 2
LSO Requirements 9 12
Enlisted Support 184

TABLE 2 .2 ~T

BASI C PROP CQ STUD ! N T
O U T P U T  BY TY PE

Student Source Unconstrained I 
Co: t r - iitie b

N avy Officer 514 1 1 0

Navy AOC 658 520
Marine s 287 2 0 1 )

Total 1 , 4 60 1 , 130
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• Prin t  d n t a i  I ’  I f a c i l i ty  r e q u i r e m e n t s  , exc  ‘s:; ci ;
- ttt l dr ’ t i c i i i c i c s  or pr int  l i s t  of def ic ien t  f - i c i l i t i ’ u ;
only

• Print r i  ‘t-ijled or sum mary fac i  l i t ’ , i ; ;v  s tm o n t  cos t

• Print detailed or summary aircraft investment cost

• Print either detail cr summary O&M costs

• Print TSC - 111 ( 1  Sk ip  al l  p r in t i ng  l c ’t w  e n  K i s e
e u d i n g  and  ‘I’SC Submodels

• Print  l i s t i n g  c f  A i r c r a f t  r ind Base Dat a
F IT -s

Othe r Opera t in g  Options of the TFRS Model

2 . 00 In addi t ion  to the above , the options described in the fo l lowing para-
graphs  provide the deci ;iot  : t a k c r  wi th  greater  f l e x i b i l i t y  in u s i n g  the  IFRS m o d e l .

2 . 61 The model is designed  to store t empora r i ly  the data  ca lcu la ted  by th e
LSR Generator . Th i s  storage procedure permi ts  the user  to cont inue d i rec t ly
into  the Base Loading Submodel .  Further , the user  can step the a n a l y s i s  at
t h i s  point and res tar t  t h e  Base Loading Submodel  at a later t ime wi thou t  r - c - i l—
cul a t ing  the LSR generated d a t a .  A d d i t i o n a l l y ,  th i s  f ea tu re  permits the u se r
to eva lua te  severa l phase  to base a s s i g n m e n t s  for one PTR wi thou t  g o t  t~~ L a ck
through the LSR Generator .

2 . 62 The user  is offered the fo l lowing  opt ions  at th i s  point:

• If the airspace at a base is ov e r s a t u r a t e r b  , t b  d -ci  : ;ion
m a k e r  can re turn  to the Base Loading Su bmod el t i  l e a :  s ign
the t r a in ing  phases  to d i f f e r e n t  bases .

• The decision mak er  can use exis t ing st a n d , i r 1  or
combined s tandard  and subs tandard  fac i l i t i es  in

• c a l cu la t ing  fac i l i ty  excesses and deficiencies .
He can change this option and recycle t O r i  u r j : .
the Excess/Deficiency Submodel prior to e m i t  ‘ring
the TSC Submodel .

• The decision maker  can specify by l ine  it r i :  t i t t

amount  of deficient  faci l i t ies  to be “bu i l t

• The IF RS model ca n be run for s ev er - i l  y i n ;  in
t i n ’  future to determine how requirements va ry b~’
year .  If the  decision maker recycles the  IFRS for
a second year , facili t ies tha t  were bu i l t  in the
first  year arc temporar i ly  added to the  Assets Posi-
tion l)ota I’ile to ensure tha t  the same faci l i ty  is
m i t  shown i s  having been ‘bu i l t ”  tw i c e .

‘Is
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‘4

Fle x ib i l i t y  in C han g i n g  Data  Files

2. b3 The f lex ib i l i ty  in changing data f i les  results  fro m the modular  design of
tic tot al IFRS model .  The data files ire readily accessible m d  easy to update .
A da t a  change a f f e c t s  a s m a l l  segment  f i p rogram;  t h u s , n o new programming
is necessary when , for example , new p l a n n i n g  factors are needed .

2 . 0 - 1  ‘Fhe IFR S model can cur ren t ly  accommodate  25 t r a i n i n g  phases  to provide
t he  Jecis  i I C  m ak e r  with -u  capaci ty  to cons t ruc t  and tes t  a m u l t i t u d e  ( i f  t r a i n i n g
ilt crn -itives • N ew t ru ining phases  can be a ided and old phases  deleted or
c l a n g  1 by t y p i n t in t it ’ proper response  to ques t ions  ask  -d by the model.

2 .  65 i new i l - i  nung p }i - ms - COO be added by typing  in the 17 i tems of data tha t
l e f i n e  u p1 i5 ( ’  ( shown in Table  2 . 1 ) ,  as discussed in t O  T SR Generator suh—

s ’ct ion .  A phase can he modi f ied  by typ ing  in the  line number  of the data -ml
t b’ ;e~v value for t h at  ~ 1 ’CO ( if d a t a  for each p h a s e .  I’ r example , a s s u m e
CNATRA is considering cha nging the  current  14-phase  p ipe l ine  to a hypothe t ica l
new 11-phase pipeline , as shown in Figure 2 . 3 .  ‘[‘he two m aj o r differences in
the pipel ines are tha t  the new one combines the Basic Jet A and Basic Jet B
phases into one new Basic Jet phase and 1-Te lo s tudents  go di rec t ly  fro m the F l i gh t
Systems phase to the new Basic Helo phase  ( i . e . ,  they no longer pass through
the B as ic  Prop phases) . Obviously , the  B.~sic Helo phase would include the
I C l n b e m i c  and f l igh t  ins t ruc t ion  required for these  s tudents  to success ful ly  enter

t h e  Advanced lIelo phase .  These new training phases and the pipel ine -i ssoci-
ated wi th  each s tudent  source can be easi ly entered into the IFRS model .  Then
tSr d ecision maker  can analyze al ternat ive PTRs and phase  to b a s e  a s s i g n m e n t s
f r  th is  new t r - u i n i n g  program.

2.  in ,  The Assets  Posi t ion , Aircra ft , and Base Data Files can a l so  be modified
when desired . Ins t ruc t ions  for such changes are conta ined in t I e  User ’ s
‘d anua l , Volume III of this report .

2 .  1) 7 ;,- ,~~o r , u 1  options - i re  avai lable to the user  of t h e  IFRS in its cu rrent s tat e .
T h -  P ’c r f ’ - r r : ince Model described in Appendix J and the Sensiti”ity Analysis

i n c n t b n - d  in Appendix L provide good i l lus t ra t ions  ‘ f  how the decision maker
C i i i use t h i n  f l ex ib i l i t y  in ana lyz ing  al ternat ive pilot t ra in ing  programs.
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I I I . C O N C l USIONS A N D  R E C O M M E N D A T I O N S

- c ) N C L U S I (  )\~

3 .1 The complete  IFR S model  was developed on a rough-cu t  basis  in Phase
II and  is progr amm ed an d operat ional  on a t i m e — s h a r i n g  computer  system . The
IF RS model r ap id ly  provides accurate and re levant  answers  to quest ions con-
cern ing  wha t happens  if changes  occur in cer tain parts of the pilot training
proc ;rum . Its o u tp u t  provides answers  ident ical  to the resu l t s  tha t  are current ly
produced m a n u a l l y  as we l l  as addit iona l p l a n n i n g  i n f o r m a t i o n  tha t  is ext remely
u n ( - f u l  to the CNA’I ’ki\ s t a f f  members , especial ly  those concerned with fac i l i t i es
s. r n - i u ’ r ; i e n t . The user of the model m u s t  unde r s t and  w h a t  the model can and
c ’ u u n o t  do and  remember  tha t r e f i nemen t s  wi l l  be made in  Phase I I I  of the s t u d y .
I s e  II ’R S m o d e l  does not make  decisions for the  CN A T R A s t a f f , bu t  i t  does

g r e - i t t - :  f a c i l i t a t e  the development of data to support CN A T RA m a n a g e m e n t
planni ng.

Benef i t s  of Phase  II

3. 2 The use of the I l ’R S  p lanni ng model by CNA TRA s t a f f  members w i l l
benef i t  the pilot  t r a in ing  progra m by contr ibut i ng to better management  in the
f ollowing ways

• Provides NA TRACOM with an integrated management
p l a n n i n g  tool that  generates t imely ,  accurate , and
rele vant  informat ion  for a l ternat ive t ra ining programs

• Provides a common basis for comput ing  f a c i l i t y  re-
quir emen t s , excesses , and deficiencies fo r pilot

I 
- trai ning progr ams , by fo rcing managemen t  to def ine

every a l t e r n at i v e  in the same ana ly t i c framework

- ‘

~~~~~~~

—

~~
--‘ -- -,-- . - ,.

-- PAQ~ -~~

49 - - -  .~L . ., 
-- 

NQ?

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _-. —~~~~~~5 - — - 5--- - - - -~~~~ - - -5 -5- - --- - -  .— - - - -,



-

4 • I - u cj l i t a t e s  efficient utilization of excess fac i l i t i e s

• I n ‘ides int o ‘rrn ~it ( ( i f l  u s e f u l  in the f o r m u l a t i o n  of
N A ’l ’kf\ ( ’OM ’s Military Construction (MCON) p lans
on both a n  annua l and extended t ime  period basis

• l’rov ioi -s the financial i nfo rma t ion  required to de te rmine
w h i c h trainin ’ a l t e rn a t ive  m i n i m i z e s  tota l t r a in ing  cost

• i rees ; : a i i , u m e r n e n t  from m akin o  extens ive  rou t ine
c- - i  l c u l at i o n s  , ‘t i v i n q  them more t ime  to manage ,
a n a ly z e , and make decisions

• Permits roc cc’ a l t e rna t ives  to be analyzed in cre r i t ’  -r
d -

• l’ ro’,’ i o b e s  the capabi l i ty  to test and a n a l y z e  consequences
(I t a l t e rnat iv e s  be fore makin g  decisions

• M i n i s i s e s  the r isk of mak in g  the wrong decis ion

• l’rcvides quick answers to ques t ions  a sked  in
dai ly  operat ions  of N A’I’RACOM , budget h e a r i n g s ,  and
review mee t ings

• Enhances a smooth transition during the  change  in
management  r e s u l t ing  fro m mil i tary  personnel
t u a n s f e r s

RECOM MEN DAT I ONS

phase  11

3.3 ORI recommends that  CNATRA install  a t ime-shar ing  t e rmina l  to permit
the CNATRA staff  members respons ib le  for managing the pilot  t ra ining program
to immedia te l y begin reaping the benef i t s  offered by the FI RS model . It is

recommended that , as an initia l s t e p,  the personnel  in the Staf f  C iv i l  Eng inee r ing

~rct ion and personnel  in the Training/Plans Division use and become fami l i a r
w i t h  the model ’ s capabi l i t i es  and ~mi ta t ions .  By using the mode l , these
decision makers  w i l l  be able  to observe f i r s thand  the  mo del  ou tpu t s  tha t  are
ident ica l  to those c u r r e n t l y  generated by ha nd and the  model o u t p u t s  whic h
pro’~’ide f ac i l i ty  p l ann ing  informat ion not previously  ava i l ab l e  w i thou t  - ;- :t i ’nsive
ma nual calculation . The cognizant  managers wi l l  then be able  to incorporate
the I I’RS model o u tp u t s  into the managemen t  decision process of the tota l
pi lot  t ra ining program.
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3.1 y i r ,-~c i e i Lj r nj t u tj o n s .  The model developed i n t I e  Phase 11 study is a
p r e l i s i i n c u r v  total  systems model .  Even though  the logic of the model is correct ,
i t s  ou tpu t  is l imi t ed  in ce r ta in  ways . Regress ion an a l y s i s  was used to develop
l inea r  e s t i m a t i n g  equa t ions  when other  ava i lab l e  a l t e rna t i ve s were not conducive
t o  t u ; n e — s h a r i n n  app l ica t ion  ~~~~~~~ The re su l t ing  equa t ions  h ive a high degree of
correlation . However , the precise quan t i ty  calculated for ir ‘,‘ ‘me base may no
somewhat  H i g h e r  or lower t h a n  the value a c t u a l l y  r e q u i r e d .  I’ i i j S  e ffect  is par—
t h ’ u l a r l v  ev id en t  in the es t imat ion  of the  ease support O& Ni cost ca lcula ted  in
the TSC Suemodel , where the sum of base support costs for al l  e ight  NASs is
w i t h i n  app rox ima te ly  10 percent of the ac tual  va lue , hut the e s t i m a t e d  cost of
ind iv idua l  bases is not consistently that  close to the actual  cost .

3 .5 Regress ion  equat ion s were also developed for es t imat ing  the number  of
NAS perso nn ’ ’l and the amounts  of fuel  d is t r ibut ion  pipel ine s , water d i s t r i b u t i o n
lines , e l ec tr i c a l  dis t r ibut ion line s , roads , and parking are as  required ;  these
ec ;u at ions  a s sume  that the numbe r of NAS personne l at a base and the amount
of ‘ri ch of the  above fac i l i t i e s  cur ren t ly  in ex istence are adequate  to support
t h e  total )ase load.

The planning factors available to the study and current !’1’ contained in
t h e  IFR S model , wh ich are used to calculate runways , OLEs , and academic
classroom requi rements , appear  to understate these requ i r emen t s .

3 . 7 A lack of cons is tency  was encountered in the data sources a v a i l a : r l e
for  e s t a e l i s ; i in q  the amount  and condition of ex i s t ing  fac i li t i e s  appear ing  in the
Assets  Position Data File . Consequently , some of these fac i l i t i e s may cc over-
or u n d e r s t a t e d  or m i s c l a s s i f i e d .  Note that  the model’ s l i m i t a t i o n s  are minor  and
will no corrected as the quality of the data improves.

‘3 .8 The in tent  of the Phase II TFRS s tudy was to develop a total  sys tems
p lann ing  tool t h a t  works , provides useful  answers , and can be used by the
dec is ion  m a k e r — t h e  Phase ir model doe s all  of these . H owever , cer ta in  i ssump-
t ions had to he made in order to develop the p re l imina ry  total  model.  For example ,

• when  r eeress ion  a n a ly s i s  was used , l inear  re la t ionsh ips  we re a s s u m e d  where
necessary  to fac i l i ta te  model development . These model l i m i t a t i o n s  wil l  ne
studied fur ther in Phase III in order to develop a more complete p l a n n i n g  tool .

Recommended Scope for Phase III

3 . 9  Tn Phase III , the p re l imina ry  total  [IRS model develope d in Phase II  w i l l
be ref ined and expanded so that  the model can es t imate  between 85 and 90 percent
of the actual  tota l systems cost of the pilot t r a in ing  progra m . Addi t ional  fac i l i t i es
may be included on the bas is of the i r  high cost , miss ion impor tance , on un ique
base r equi re ment . Addit ional  pr int ing options wil l  be made avai lable  t o  the
decision maker  to increase the ease of model operation and u s e fu l n e s s  of ou tput .

— 

A discussion of th e  quant i f ica t ion problems r ’ncount eo ’d appears in Appendix K ,
Volume II.

51

I
___________ _ _ _ _ _ _  _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _
_________________ — 

- — 
- 

- -— — 
--‘ .5-- •



The e s t i m a t i ng  equat ions  developed from r egress ion  a n a ly s i s  wi l l  iC ana l ’/zed to
de termine  w h e t h e r  bet ter  e s t i m a t o r s  can he developed . Changes  in F a c i l i t y
P l an n i n g  Factors  for N av a l  Shore Act iv i t ie s (NAV I ’Ti C P— Be )  and Category Codes
for  C l a s s i f y i n g  Real Property of the Navy (P—72)  w i l l  be incorporated into t i e
mode l .  A l l  of these r e f inemen t s  and expans ions  must  he compat ib le  w i t h  t ime-
sh~i r m n ’ r  computer opera t ions .

3 . 1 0  In addi t ion , an opt imiza t ion  search algor i thm wil l  be developed to mini-
mize TSC for any  given PTR , MIX , and MODE or to max imize  per formance  for a n y
leve l of cost .  This  submodel  will  also he programmed on the t i m e — s h a r i n g  computer
s’:stem. Extens ive  use wi l l  be made of the Performance Model developed by t I i ~
N - i v y  as shown in Appendix J’ .

3. 11 During Phase III , a separate submodel wi l l  also he developed tha t  wi l l
s imulate  the pilot t ra in ing  program on a weekly basis ( i . e . ,  a dynamic  model
versus the s tat ic  model of Phase Ii) . This submodel wi l l  be used to i d e n t i f y
peak a nd slack loading periods in the various phases of t ra in ing .

~3 .  11 Both of these addit iona l submodels wil l  he completely compatible  with
the ex i s t i ng  IIRS model .  They wil l  he completed as separate submodels to en-
sure c — m t i n u i t y  in the f lexibi l i ty  of the present model .
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