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13 .  A S I RA C T

This report documents the Fleet Readiness Training (FaT) Planning model
developed as part of the third phase of the Integrated Facilities Requirements
Study (IFRS).

In Phase I, two analytic submodels were developed. The first, a Logistics
Support Requirements Generator, estimates personnel, aircraf t, and fuel requirements
for each phase of undergraduate pilot training at the Naval Air Training Command
(NATRACOM). The second, a Pacing Facilities Requirements submodel , calculates
facility requirements for each phase of training.

The purpose of the Phase II study was to develop a preliminary total systeas
IFR S management planning tool (including the two submodels developed in Phase I, as
well as Base Loading, Facilities Excess/Deficiency, and Total Cost submodels), and
automate the model so that it provides quick, accurate, and relevant information
for use in the decision—making process. This Static IFRS model has been in con—
tinuous operation since March 1970 .

The purpose of the Phase III study was to refine the Static IFRS model and to
expand the IFRS concept by developing three additional planning tools for use by
Navy decision—makers as follows: 
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It m #13 (Abstract) continued

Dynamic planning tool~ J
• . Optimization model ~~~~~~~

Fleet Readiness Training Squadron planning tool.

The Dynamic planning tool simulates the undergraduate pilot training program
on a weekly basis whereas the Static IFRS assumes an even annual flow of students.

I The Optimization model has two segments — a PTR Maximizer that calculates the
maximum annual pilot training rate (PTR) possible for a given facilities in-
ventory and a MCON Minimizer that calculates the minimum facility cost phase—to—base
assignment for a desired PTR. The Fleet Readiness Training (FRT) model provides
planning information for the readiness training squadrons and is designed
similarly to the Static IFRS model. The Phase III documentation consists of the
following four repor ts:

The Integrated Facilities Requirements Study

- 
(IFRS) Phase III, ORI TR 645

Development of the Automated Dynamic Model for
the Integrated Facilities Requirements Study (IFRS)
Phase III, ORI TR 646

Development of the Optimization Model for the
Integrated Facilities Requirements Study (IFRS)

• Phase III, ORI TR 647

Development of the Fleet Air Readiness Training
I Model for the Integrated Facilities Requirements

Study (IFRS) Phase III, ORI TR 648.

This report documents the Fleet Readiness Training (FRT) Model. Volume I

r contains a Summary of the FRT model and the functional relationships. Appendix
B contains the present squadron planning factors and is under separate cover in

:1 • Volume II. Volume III contains the User’s Manual stating how to use the planning
• tool. The Programmer ’s Manual is contained in Volume IV.
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FOREWORD

This report documents the Fleet Readiness Tra ining (FRT) planni ng
• model developed as part of the third phase of the Integrated Facilities Require-

ments Study (IFRS) . It has been prepared for the Systems Analysis Division of
the Off ice of the Assistant Commander for Facilities Planning (Code 20) , Naval
Facilities Engineering Command (NAVFAC) , Department of the Navy , as part of
Contract N000 25—67 -C—003 1 (NBy-78672 ) awarded to Operations Research , Inc.,
in June 1970.

In Phase I , two analytic submodels were developed . The first , a
Logistics Support Requirements Generator , estimates personnel , aircraft , and
fuel requirements for each phase of undergraduate pilot training at the Naval
Air Training Command (NATRACOM). The second , a Pacing Facilities Require-

• merits submodel , calculates facility requirements for each phase of training.

The purpose of the Phase II study was to develop a preliminary tota l
• systems IFRS management planning tool (including the two submodels devel-
I oped in Phase I, as well as Base Loading, Facilities Excess/Deficiency , and

Total Cost submodels), and automate the model so that it provides quick,
accurate, and relevant information for use in the decision-making process.
Thi s Static IFRS model has been in continuous operation since March 1970.

The purpose of the Phase III study was to refine the Static IFRS

I model and to expand the IFRS concept by developing three additional planning
tools for use by Navy decision-makers as follows:

~~~~

. I • Dynamic planning tool

• • Optimization model

~~~~~

‘ I • Fleet Readiness Training Squadron planning tool.

I I I
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H
The Dynamic planning tool simulates the undergraduate pilot training

program on a weekly basis whereas the Static IFRS assumes an even annual
f low of students . The Optimization model has two segments—a PTR Maximizer
that calculates the maximum annual pilot training rate (PTR) possible for a
given facilities inventory and a MCON Minimizer that calculates the minimum
facility cost phase-to—base assig nment for a desired PTR . The Fleet Readiness

• Training (FRT) model provides planning information for the readiness training
squadrons and is designed similarly to the Static IFRS model. The Phase III

• documentation consists of the following four reports :

• The Integrated Facilities Requirements Study
(IFRS) Ph ase [II, ORI TR 645

• • Development of the Automated Dynamic Model for
th e Integrated Facilities Requirements Study (IFRS)
Phase IlL ORI TR 646

• • Development of the Optimization Model for the
• Integrated Facilities Requirement s Study (IFRS)

Phase III , ORI TR 647

• Development of the Fleet Air Readiness Training
Model for the Integrated Facilities Requirements
Study (IFRS) Phase III, ORI TR 648.

This report documents the Fleet Readiness Training (FRT) model.
Volume I contains a summary of the FRT model and the functiona l relation-
ships . Appendix B contains the present squadron planning factors and is under
separate cover in Volume II . Volume III contains the User ’ s Manual stating how
to use the planning tool . The Programmer ’ s Manual is contained in Volume 1V.

These IFRS models were developed and programmed by the staff members
of the Economic Analysis Division of Operations Research , Inc.,  under the
direction of Dr. William J. Lelninger , vice president and division director
and Thomas N. Kyle , program director. The project team members included
R. J . Craig , M. C. Fisk , W. Liggett, F. McCoy , R. Messalle , and R.
Yockman .

Mr. Dennis Whang of the Systems Analysis Division of Facilities Plan-
ning was contract monitor for NAVFAC . In addition , valuable 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 Naval
Operations , and in the Systems Analysis Division of NAVFAC . The authors
gratefully acknowledg e the contributions made by all of these people to the
development of the IFRS models .
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I SUMMARY

I
This report documents the Fleet Readiness Training (FRT) planning

model developed as part of the third phase of the Integrated Facilities Require-

I ments Study (IFRS). The objective of this task is to develop an automated
management planning tool that quickly generates relevant Fleet Air Readiness
Training Squadron planning information required by the Aviation Training Division
of the Chief of Naval Operations.

The FRT model essentially replicates the Navy ’s present planning
• process by simulating the Fleet Air Readiness Training progra m on a time—share
• computer system. The model calculates the student, instructor , aircraft ,

and squadron requirements for alternative squadron config urations as a function

V of one of four variables—student input , student output , aircraft Inventory , and
aircraft operating costs.

I 
The FRT model is programmed and Is presently operational on a time-

share computer system . The computer programs are written in a conversational
mode which permit the decision—maker to easily enter his own input data and use• I 
the model without knowledge of the FORTRAN programming language. The use
of the planning tool by Navy decision-makers will benefit the pilot training
program by enhancing effective management in the following ways:

I • Frees management from making voluminous routine
calculations

• Provides the capability to test and analyze the
I consequences of alternative decisions

• Quickly generates timely , accurate , and relevant

I Information
• 

• Permits a large set of alterna tives to be ana lyzed

~~~ 
in great depth

1 • Provides a common basis for computing resource
requirements and comparing alterna tives.

I 
•~~~~~~~ ••~_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _
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I . INTROD UCTION

OBJECTIV E

1 .1 The objective of this study Is to develop an automated management
planning tool that quickly generates relevant Fleet Air Readiness Training
Squadron planning Information required by the Aviation Training Division of
the Chief of Naval Operations (CNO) . This new planning tool is one
of the series of management tools developed under the Integrated Facilities

• Requirements Study (IFRS) and must:

• Be similar in concept and design to the Logistics
Support Requirements (LSR) module developed
for the undergraduate pilot training progra m of
the Naval Air Training Command (NATRACOM) .1/

• Be capable of estimating resource requirements
as a function of annual student flow .

• Be flexible so that the manager can enter either
student flow or available resources.

• Be capable of providing answers to the “ what
if” questions most frequently asked .

• Be programmed in a time—share conversational
mode.

• Be available for use within 3 months.

Integrated Facilities Requirements Stud y Phase Il—Development of a Pre-
liminary Automated Tota l Systems Model, ORI TR 583 , 9 January 1970.
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STUDY PRODUCT
1 .2 The end product of this effort consists of an operational Fleet Readiness
Training (FRT) planning tool and relevant documentation . The FRT model is pro-
grammed in a time-share mode and is presently providing useful planning inforina-
tion to the Aviation Training Division of CNO on a daily basis • In fact , the
FRT model was operable within the 3-month period and has been providing 

-answers to a multitude of “ what if” questions since October 1970 .
- 1 .3 The documentation provided by ORI includes this summary volume ,
i an appendix volume , containing the squadron planning factors and related corn- r:~ puter data files , a user ’s manual , and a programmer ’ s manual.

I
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II. OVERVIEW OF THE FLEET READINESS TRAINING (FRT) MODEL

INTRODUCTION

2. 1 The FRT planning tool essentially replicates the Navy’s present planning
process by simulating the Fleet Air Readiness Training program on a time-share
computer system . Initia lly , the Fleet Air Readiness Training production process
had to be identified with the input s, required resources , student flow process ,
constraints , and output s clearly defined . Next , this production process was

I simulated on a time-share computer system by deve loping the appropriate
mathematical relationships, pertinent planning factors , and necessary computer
programs • The resulting FRT tool provides the manager with substantial flexibility
and benefits to ensure its viability in the management decision process. It
should be noted that an overriding assumption Inherent in the present planning

• process and also incorporated into this FRT model Is that there is assumed to be
an even annual flow of students in a squadron .

FLEET AIR READINESS TRAINING PRODUCTION PROCE SS

2 • 2 The Navy’s Aviation Readiness Training program provides the specialized
training required for pilots and naval flying officers (NFOs) to become qualified to

- fly in a particular type of fleet aircraft . The squadron is the basic training unit
and , In genera l , one or two squadrons cond uct training for each type of fleet air-

-
~~~ craft . Currently there are approximately 25 squadrons conducting tra ining at

naval air stations (NAS) throughout the United States . The number and type of
• 

- squadrons change continuous ly as the inventory of fleet aircraft changes . CNO
W Is responsible for the overall management and planning of these squadrons .

• ~. 2.3 Even though each squadron operates essentially independently, the
overall method of training, or the production process follows a basic pattern .

[~
I 
;~~

~t_u 3 
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Figure 2.1 illustrates this basic production process for a typical squadron . The
top block represents the inputs to the production process (i.e., the students

• entering this training program). The center block represents the resources either
-
• consumed or utilized during the actual training (production) process • Some of

the external factors that affect this process are indicated by the arrows pointing
toward the production block. Finally, the output from this system (I.e., trained
pilots or NFOs) Is illustrated by the third block.. This training process is dis-
cussed in more detail below.
Student Inputs

2.4 All Navy pilots and NFO5 are sent to a readiness training squadron prior
to fleet assignment . The total number of pilots and NFO5 required to operate the
fleet aircraft is determined by CNO. The steady inf lux of new pilots, the rota—

• tional policies (i.e., tour of duty split between sea and shore assignrnentsL the
steady outflow of men from the Navy, the cha nges In aircraft inventory , etc.,
result in the need for training men who have a variety of backgrounds or skill levels .
All students (i.e., pilots and NFOs) entering a readiness training squadron have

• at least one thing in common—they have received their wings from the Naval Air
Training Command (NATRACOM) . However , the experience and skill levels of
these students vary depending upon their previous assiqnments . In order to
segregate students with similar skill levels into discrete units , the students
entering the squadron are identified by “ category ” levels. For example , a recent
pilot graduate of NATRACOM who has never flown In the fleet is generally a cate-
gory 1 student . A pilot recycling from a desk assignment may be either a category
2 or 3 , depending on his previous flight experience. The NFOs are also identified
by category levels in a similar manner.
Training Categories

2 .5 Each pilot and NFO category is defined by the syllabus which specifies
the flight and academic requirementr that the student must successfully complete
prior to completing his readiness training . There is no limit to the number of
categories a squadron can have; however , each usually has between 6 and 10.
In general , category 1 students must complete 100% of the syllabus , category
2 completes 80% , and category 3 completes 50%, etc . ,with each category being
completed in proportionate time periods .
2 .6  The NFO syllabus requirements are also graduated in a similar way .
Figure 2. 2 illustrates the pilot and NFO flow through a hypothetical squadron
with six categories . The students from all sources are assigned to one of the
categories as a function of their skill level . They complete the syllabus re—

• quirements and are then assigned to a fleet aircraft squadron . It should be
noted tha t this chart is for illustrative purposes and the actual squadrons are not
necessarily made up of these distinct categories .

4
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Resource Requirements
2 .7 The primary resources either consumed or utilized during this training
process are aircraft, manpower , fuel , dollars , and facilities . The manpower
resources are divided into instructors , enlisted men , and other squadron per-
sonnel . Since up to three different types of instructors (i.e., pilot , NFO , and
crewman/navigator) may be required for each category , instructor requirementsr for student pilots and NFOs must be clearly delineated. Any student (i.e., pilot
or NFO) may require instruction from an instructor pilot (IP) , instructor NFO
(INFO) , or an instructor crewman/navigator (ICN) . The number of different
instructors required by each student is determined by the syllabus. Ho~~ ver ,
it is recognized that a pilot must learn how to interface with an NFO during
flight and the NFO must similarly interface with the pilot—thus the student NFO
flys with the student pilot whenever possible. The syllabi specifically states
those pilot and NFO flights that require Instructors , and those that are fl own with
both a student pilot and student NFO.
2.8 AIrcraft requirements are also defined by the syllabus and account f3r the
unique flight requirements of each category as well as dual usag e by student
pilots and NFOs . The fuel requirements and dollar requirements are a function
of the aircraft utilization . Facility requirements are then determined by the total
NAS population and aircraft Inventory.
Constraints
2.9 Like all production processes, the readiness training squadron has a
limited supply of resources and each squadron must operate within these con—
straints . Some of the constraints within which a squadron must operate were
shown in Figure 2.1. The aircraft inventory is often less than desirable , and,
therefore , the available aircraft must be carefully scheduled to meet the demand s~
The number and type (i .e., pilot , NFO , and crewman/navigator) of available
instructors may not be exactly what is required . The dollars available to maintain
and operate the aircra ft may be limited. Weather may and often does drastically
affect the training operations . The introduction of a new fleet aircra ft may
result in the formation of a new squadron. The main point is that the readiness

U training squadrons operate in a dynamic environment and also within certain con-
straints and limitations .
Students Leaving

2 .10 Once a student has completed the flight and academic requirements of
the squadron, he graduates as either a pilot or NFO. This man is ready for an
assignment to a squadron with the same type of aircraft that he flew in the read i-
ness training squadron .

L ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - - 
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• AUTOMATED FRT MANAGEMENT PLANNING TOOL

2 • 11 The automated FRT planning tool consists of several mathematical
• relationships, a multitude of planning factors, and a series of computer pro-

grams which when combined essentially replicate the fleet readiness training
production process described previously. The FRT model presently consists of
one module—the Logistics Support Requirements (LSR) modulei./. The purpose of
the LSR module is to calculate manpower, aircraft, fuel, and aircraft operating
Cost required to conduct pilot and NFO training training at a readiness training
squadron independent of a specific geographic location.

2 • 12 The following discussion highlights the inputs required to operate the I

FRT model, the methodology employed, and the Information (I . e., model output)
provided to the decision-maker. Throughout this discussion a hypothetical -y
squadron, TESTSQD2 , is used to illustrate how the decision—maker can use the
FRT model to obtain relevant planning information.

• Inputs

• : 213 Two types of inputs are required to operate the FRT planning tool:

• Planning factors j
. Throughput specification.

2.14 Planning factors • The planning factors consist of two groups— the 1category planning factors that define each category of training and the squadron
support factors that define the fixed squadron personnel required (e.g., head-
quarters personnel) in addition to those associated with the categories. 

J 

-

2 • 15 The following planning factors are required to define each category of
training within the squadron and are entered first:

a • Name of category

~
‘ I b. Number and type(s) of aircraft used in the phase

(maximum of three aircraft types per category)

c. Type of fuel and consumption rate for the above
aircraft j

d. Flyable weather (percent of time a scheduled
mission is flown) 3‘1 e • The number of maintenance men required per
aircraft

f. Operating cost per flight hour for the above
aircraft

The IF RB confract limited the scope of the FRT model to the LSR module
.8



—
~~

-•
~~~~~~~~~~~~~~~~~~

. -- 
____ ~~~~~

--‘~~~~~~~~~~
-
~~~~~~~~~~~ i_ - 

-~~~~~~~

:

I
I g • Aircraft utilization assuming perfect weather

h • Aircraft flight hours required per student output
-
~ 

~~
, 

~ 
(including overhead hours)

i. Length of training In weeks

‘ I J .  Student attrition rate
- k • Point at which students attrite

L I 1. Tour of duty for flight instructors (IP), NFO
instructors , (INF O), and crewman/navigator
instructors (IC N)

I m. Instructor training period for IP , INFO , and
ICN

n. Instructor utilization assuming perfect weather

• 
for IP , INFO, and ICN

o. Instructor flight hours required per student
- ~~~~ output including overhead hours for IP , INFO ,

I 
and ICN

• p. Number of students supported by one other instructor , i.e.,
academic instructor (ACD) , landing signa l officer (LSO) ,
and weapons system training (WS T) officer.

— 
- 2.16 After the planning factors have been entered for each category, the

I following squadron personnel support factors are entered:

a. Number of squadron administrative IPs and
• INFOs

- • b • Number of nonaviator officers required for
• administrative, maintenance , and other

functions
c • Number of enlisted support personnel required

for training , detachment , site , administration,
and crew support functions .

The number of squadron support personnel depends on factors exogenous to the
readiness training system and thus are entered as fixed quantities rather than
estimated by the model.

,
~~ 

~~~
-
~• 2 .17 These planning factors represent the basic data file of the FRT planning

tool and are stored in the computer. Consequently , it is not necessary to re—

- ~~~~~ 

- enter these data each time the manag er uses the model . Both temporary and
permanent changes to these data files can be completed by following the simple
instructions in the user’ s manual . A listing of these category and squadron
factors currently stored In the computer for a hypothetical test squadron , TESTSQD2 ,

- 9 
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appears in Table 2 • 1. Note that the three pilot categories have two types of
aircraft as well as two types of instructors required. If the manager desires,
he can have these planning factors printed by the time-share terminal as shown
for FRP.~/ Cat 1 in Table 2.2.
2.18 Throughput Specification. Once the basic data files have been estab—
lished , the manager can start to ask the “what if” questions to the FRT model.
Initially, he must enter the annual number of weeks and annual number of days
scheduled to be flown. The current planning factors are 50 and 271 respectively 

1as shown at the top of Table 2 • 3. He then selects the squadron for his analysis
by simply typing in its name, as shown by the underlined name In the center of

• - Table 2 • 3, and the categories presently in that squadro n are printed by the ter— j
minal as shown. In this example there are three pilot categories and two NFO
categories. He then chooses one of the four data input options that def ine the
throughput for each category. Depending on his analytic need, he can choose Ito enter student input, student output, available aircraft, or available aircraft
operating costs. As shown in the example, in Table 2.3, he desired to enter
student input or option 1. 

J

2.19 For this example, assume the manager wants to train 100 pilots and
50 NFOs. The distribution of this throughput by category and the way in which
he enters this throughput Into the terminal appears in Table 2.4. Since the
user previously chose to enter student input, the computer asks the question
as shown. He simply types the category number and the student input for each
category (e.g., 1,50 means a student input of 50 for category 1, etc.). After
these data are entered , the FRT model begins to calculate the useful planning

- 

~ information.
Genera l Methodology
2.20 The methodology employed in the FRT planning tool essentially repli-
cates that presently in use by the Navy. It consists of a series of equations
and data files related in a manner which provides management with the neces-
sary planning information .

2.21 ThIs methodology can be divided into the four discrete areas:

• Student information I
• Aircraft inform ation

• Instructor information I
• Squadron summary information.

The information calculated by the model Is further delineated in Figure 2.3 
4and discussed in the following paragra phs .

Fleet readiness pilot.

10
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TABLE 2 .2

COMPUTER PRINTOU T OF PLANNING FACTORS FOR ONE
CATEGORY OF SAMPLE SQUADRON

1 CATEGORY NAME FRP CAT 1
2 NUM. OF TYPES OF AIRCRAFT 2
3 WEEKS TO COMPLETE TRAINING 25.0
4 ATTRITION RATE (1OO~ =1.) 0.020
5 ATTRITION POINT 0.900

— 6 TOUR OF DUTY FOR - - - - - IP INFO IC/N
(MONTHS ) 24. 24. 0. ‘1

7 TRAINING PERIOD FOR- - - - I? INFO IC/N
(M ONTHS) 2. 2. 0.

8 AIRCRAFT TYPE F-4 TA-4 ]
9 MO FACTOR 20.00 10.00
10 WEATHER (1OO~~ 1.) 0.950 0.900
11 FUEL TYPE JP-4 JP-4
12 FUEL CONSUMPTION 100.00 75.00
13 S PER FLIGHT HOUR 325.00 100.00
14 A/C FLT. HRS/DAY 2.29 2.01
15 A/C HOURS/STUDENT 152.20 4.50 -1
16 IN STRUCTION TYPES

- 

- 
(I IP.2 INFOa3 IC/N) 1,2,0 0,0,0

17 IP UTILIZ. (FLY.DAY) 2.22 0.
18 INFO UTILIZ. (FLY.DAY ) 2.22 0.

‘ 19 IC/N UTILIZ. (FLY.DAY ) 0. 0.
20 IP INSTR MRS/STUD. 44.00 0.
21 INFO INSTR MRS/STUD. 66.60 0.
22 IC/N INSTR HRS/STUD. 0. 0.
23 IP ACD/LSO/WST RATIO 4.10 0.
24 INFO ACD/LSO/WST RATIO 0. 0.
25 IC/N ACD/LSO/WST RATIO 0. 0.

I

I
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TAB LE 2 .3

I MODE L INPU T DATA REQ UIRE D

I
0-2. ENTER TRAINING WEEK S PER YEARI AND ANNUAL FLY-DAY S (XX.,XXX.)?SO,271

0-4. ENTER SQUADRON NAME (AAAAAAAA )?TESTSOD2

READINESS SQUADRON: TESTSQD2 HAS 5 CATEGØRIES

READINESS SQUADRON: TESTSOD2
CAT. NO. CAT. NAME

1 FRP CAT 1
2 FRP CAT 2
3 FRP CAT 3

FRNF O CAT I
5 FRNFO CAT 2

Q—6. ENTER DATA INPUT OPTION
I STUDEN T INPUT 10 CAT
2 STUDENT OUTPUT
3 THOUS S FOR FL’ING
4 NUMBER OF AIRCRAFT ?i

IL IL ~~~~~~~~~~~~ —~~~-- - - - -  —--- 
-

~~~ — Li4
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- 1  TABLE2.4

STUDENT INPUT DATA

Student Input Distribution
Pil ots NFO

Category Value Category Value -.
1 50 4 30

2 35 5 20

3 15

Student Input Entered into Model — .
4 0-7. ENTER CAT . NO. AND STUDENT INPUT TO CAT (XX1XXX)?1,50 Ii

NEXT?2 .35
NEXT?3 ,15
NEXT?4.30 —

H NEXT?5 ,20
NEXT?O .O ¶

14 ~~
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( Select Squadron

I and Specify
Throughput

CATEGORY CALCULATIONS

• 1 STUDENT INFORMATION
I — Input — Attrites

— Output — Average Load

AIRCRAFT INFORMATION

I — Required — Operating Cost
Data

i 
Fi les  — Flight Hours —Fuel Consumed

INSTRUCTOR INFORMATION

I — Required — ACD/LSO/WST
— Under Training

I 
_ _ _ _ _ _

I SQUADRON CALCULATIONS —
Total Officers

1 
Total Enlisted
Total Aircraft

FIGURE 2. 3. OVERVIEW OF FRT METHODOLOGY

1- 1 15 
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2.22 Initially, the model calculates the category student throughput as

• defined by the value of the throughput specification variables (i.e., student
input , student output , available aircraft , available aircra ft operating cost)

- • entered by the manager • Next the student attrites and student load (i.e., average
- students on board throughout the year) are calculated. The aircra ft and instruc-

tor Information is then calculated for each category as a function of this through-
- put. The squadron summary information is calculated by summing instructor and

aircraft category Information over all categories and then adding the unique squad-
ron personnel requirements to get total squadron manpower and aircraft require-
ments . The details of this methodology and assumptions made are discussed in
detail in Appendix A of this report.

~

• 
FRT Model Output
2.23 The output of the FRT planning tool consists of two maj or parts—a set

- - of category information and the squadron summary information .
2.24 Category Information. The category information is printed for each
category and includes student , aircra ft , and instructor Information as shown in
Table 2.5.
2.25 A sample printout of category information for the hypothetical squadron,
TESTSQD2 , with the student input of 100 pilots and 50 NFOs , appears in Table 2.6.
Note that the information is printed exactly as listed in Table 2.5 •
2.26 Squadro n Information. Next the total officers , total aircraft , and tota l
enlisted personnel required by the squadron are printed for the decision-maker .
This information consists of the summation of all category information plus the
squadron support personnel as described below.

• a. Aviator officers required by instructors , ins truc- ‘I
tors under training, ACD/LSO/WST, and administratIve

- • for each type instructor (i.e., IP , INFO , ICN)

b. Nonaviator officers required

- 
c. Total officers required

-~ I d. Enlisted men required for maintenance , administra-
- tion , training support , deta chment support , site

support , and crews
-~1
- 

- e. Total enlisted men required

• f . Total aircraft required by type
g. Total aircraft hours required by type
h. Total aircraft operating cost by type of aircraft 

1
- 

I i. Total fuel consumed by type of aircraft

- ~• J .  Total maintenance men by aircraft type .
- A sample computer printout of the squadron summary information appears in

- Table 2.7. - •

- 16
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CATEGORY OUTPUT INFOR MATION

Student Information

• Annual student input—the number of students entering

I 
each category

• Annual student output—the number of students successfully
• completing the training requirements

• Student attrites —the number of students who fall to corn-
plete training requirements

• Student load—average number of students in each category
throughout the year

Aircraft Information

• Number required by type with maximum of three different
• types allowed for each category

• Annual hours flown by each aircra ft type

• Annual operating cost by aircraft type

• Annua l fuel consumption by aircra ft and fuel type

• The MO factor or number of maintenance men required per
• aircraft by aircraft type

Instructor Information
- • Number of instructors by type (i.e., pilot , NFO, or crewman/

navigator)

• Number of instructors by type under training (i.e., men
required to replace present Instructors who are to be
rotated)

- 

• Number of other instructors (ACD/LSO/WST) required
by aircraft type

17
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TABLE 2 .6

CATEGORY INFOR MATION

READINESS SQUADRON t TESTSQD2

STUDENT STATI STICS
CAT . NAME INPUT OUTPUT ATTRITES LOAD
FR? CAT 1 50.00 49.00 1 .00 24.95
FR? CAT 2 35.00 35.00 0. 14.70
FR? CAT 3 15.00 15.00 0. 3.60
FRNFO CAT 1 30.00 28.20 1.80 14.31
FRNFO CAT 2 20.00 20.00 0. 8.00
**TOTAL 2.80 65.56

AIRCRAFT STATISTICS
CAT. NAME TYPE NUll. FLT.HRS. COST GALLONS FUEL MO

— - — — — CXL000 ) 
FRP CAT 1 F-4 12.65 7.46 2423.79 745.78 JP-4 20.00 - -

TA-4 0.45 0.22 22.05 16.54 JP-4 10.00
FR? CAT 2 F-4 7.12 4.20 1365.00 420.00 W-4 20.00

TA-4 0.19 0.09 9.10 6.82 JP-4 10.00
FR? CAT 3 F-4 2.02 1.19 386.59 118.95 JP-4 20.00

TA-4 0.04 0.02 1 .80 1.35 JP-4 10.00
FRNFO CAT 1 F-4 4.82 1 .96 636.97 195.99 JP~4 20.00
FRNFO CAT 2 F-4 2.58 1 .05 341.25 105.00 JP-4 20.00 ~~

‘

I
INSTRUCTOR STATISTICS

CAT. NAME A/C * INSTRUCTORS ** UNDER TRAINING ** ACD/LSO/WST *
TYPE IP INFO IC/N I? INF O IC/N IP INFO IC/N

FR? CAT 1 F-4 3.77 5.71 0. 0.31 0.48 0. 6.09 0. 0.
TA-4 0. 0. 0. 0. 0. 0. 0. 0. 0.

FR? CAT 2 F-4 2.12 2.85 0. 0.18 0.24 0. 3.59 0. 0.
TA-4 0. 0. 0. 0. 0. 0. 0. 0. 0.

FR? CAT 3 F-4 0.51 0.68 0. 0.04 0.06 0. 0.88 0. 0.
TA -4 0. 0. • 0. 0. 0. 0. 0. 0. 0.

FRNFO CAT 1 F-4 2.93 0. 0. 0.24 0. 0. 0. 4.34 0.
FRNFO CAT 2 F-4 1.57 0. 0. 0.13 0. 0. 0. 2.42 0.

L _ _ 
18 
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SQUADRON SUMMARY INFORMATION

— SQUADRON SUMMARY

OFFICERS
• AVIATORS IF INFO IC/N

INST. 10.90 9.24 0.
IUT 0.91 0.77 0.
ACD/LSO/WST 10.55 6.76 0.
ADMIN. 4.00 1.00

~-

**SUBTOTAL 26.35 17.77 0.
MON-AVIATOR S
GRD.ADMIN. 3.00 

-

MA I NT .GRD . 11.00
OTHER 1.00

**TOTAL OFFICERS : 59.13

AIRCRAFT
TYPE F-4 TA-4
NUM . 29.19 0.67

HRS.( 1000 ) 15.86 0.33
COST( 1000) 5153.59 32.95

FUEL JP-4 qJP~ 4
GALS (1000) 1585.72 24.71
MAIN.ENL. 583.82 6.72

• ENLISTED
MA I NT . 590.54
ADMIN . 59.05 

-TRNG.SUPP . 49.00
DET. SUPP. 19.00
SITE SUPP. 24.00

*— ADMN.SUPP. 94.00
CREWS 0.

***TOTAL 835.59- -4

19
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2,27 Note that the squadron resources are summed into those segments rele-
vant to the decision-maker. For instance, he needs to know the distribution of
officers between aviators and nonaviators • in this example , the manager knows
that the squadron needs 26 IPS, Ii INFOs • and 15 nonaviatOrs for a total of 52officers .
2.28 The manager is also provided with a summary of aircraft requirements
by type. Since the precise requirement is for 29.19 F-4 aircraft and .71 TA-4
aircraft, the manager requires a minimum of 1 TA-4 aircra ft and either 29 or 30
F-4s, depending on his decision • The other factors , including cost , fuel con-
sumption , and maintenance men , that are related to each aircraft type are also
shown. FInally the total squadron enlisted strength Is displayed with the cal-
culated maintenance men and the fixed squadron factors for a tota l of 836 enlisted
men.

FLEXIBILITY OF THE FRT PLANNING TOOL

2.29 The automation of the FRT model was completed with a strong emphasis
on providing the Aviation Training Division of CNO with an easy-to-use, flexible
planning tool that would calculate answers to a multitude of management ques -
tions concerning today’s, as well as future , readiness training squadrons . To
ensure this viability , the model was designed to calculate through put for limited
resources • It also contains three operating level options and the data files are
easily modified .

Resource Constra int Mode of Operation

2.30 An extremely usefu l feature of the FRT model is the built-in capability
to enter either the number of available aircraft or the aircraft operating cost bud-
get to determine the maximum ach ievable throughput for the constrained resource . h
To illustrate the utility of this feature , assume that for the previous exa mp le ,
there were only 22 F—4 aircra ft available for TESTSQD2 rather than the 29.19

J 
required for the 150 student input. The manager chooses to distribute the air-
craft among the 5 categories as shown in Table 2.8 and sees that he can accom-
modate 80 pilots and 33 NFOs (versus the 100 and 50 desired) , assuming the
syllabi , etc. , remain constant.
2.31 The new student , aircraft , instructor category information and the
squadron summary information based on the availability of 22 F-4 aircraft appear
in Tables 2 • 9 and 2 • 10 • A direct comparison of pertinent , unconstrained and
constrained outputs appears in Table 2 • 11. Assuming the syllabus is fixed , he
can now accommodate 113 (versus 150) students ; however , the instructor , offi-
cer , aircraft, and enlisted men required are also lower as shown .

2.32 Several options are available to the manager at this point. First , he
can increase the aircraft utilization and see how this influences student input .
Second , he can decrease the aircra ft flight hours required per student output.
He can also change any or all planning factors and receive answers for each of
these alternatives within a matter of minutes .

20

- -- •--—•.----•-- -1--- --- -•-—- - ---- - --- -_- -• ----—--—-_—- --- - - - ~~ -— - - — - -— 
_ —•—- - --— - 

_



- - -
~~~~

-
~~

-— -—- -
~~~~~~~~~~~~~~~

-
~

-
~~~

‘ -  — ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~—

I

:1 ~

TABLE 2.8
• AIRCRAFT INPUT DATA

Aircraft Distribution to Categories

• 
- ~- Categ~~y Value

1 9

2 6

3 2
4 4
5 1

How Entered to FRT

READINESS SQUADRON: TESTSOD2 HAS 5 CA TEGORIES

0-6. ENTER DATA INPUT OPTION
I STUDENT INPUT TO CAT
2 STUDENT OUTPUT
3 THOUS S FOR FLYING
4 NUMBER OF AIRCRAFT ?4

—

~I
I 

? •
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TABLE 2 .9

CATEGORY INFOR MATION BASED ON LIMITED
NU MBER OF AIRCRAFT

READINES S SQUADRON : TESTSOD2

STUDENT STATISTICS
CAT. NAME INPUT OUTPUT ATTRITES LOAD
F~~’ CAT 1 35.57 34.86 0.71 17.75
FRP CAT 2 29 .48 29.48 0. 12.38 

-
FRP CAT 3 14.87 14.87 0. 3.57
FIINFO CAT 1 24.91 23.41 1 .49 11.88
FRNFO CAT 2 7.75 7.75 0. 3.10
**TOTAL 2.21 48.68

AIR CRAFT STAT I STI CS
CAT. NAME TYPE NUN . FLT.HRS. COST GALLONS FUEL MO 

(Xl000) 
FR? CAT 1 F-4 9.00 5.31 1724.46 530.60 JP-Li 20.00

TA-4 0.32 0.16 15.69 11.77 JP-4 10.00
FRP CAT 2 F—a • 6.00 3.54 1149.64 353.74 JP-4 20.00

TA-4 0.16 0.08 7.66 5.75 JP-4 10.00
FRP CAT 3 F—4 2.00 1.18 383.21 117.91 JP—zI~ 20.00

TA-4 0.04 0.02 1.78 1.34 ~JP-1i 10.00
FRNFO CAT I F-4 4.00 1.63 528.80 162.71 JP-4 20.00
FI1NFO CAT 2 F-4 1 .00 0.41 132.20 40.68 JP-4 20.00

INSTRUCTOR STATISTICS -

CAT. NAME A/C * INSTRUCTORS ** UNDER TRAINING ** ACD/LSO/WST *
TYPE IP INFO IC/N I? INF O IC/N I? INF O IC/N

P1W CAT 1 F-4 2.68 4.06 0. 0.22 0.34 0. 4.33 0. 0.
TA-Li 0. 0. 0. 0. 0. 0. 0. 0. 0.

FRP CAT 2 F-Li 1.78 2.40 0. 0.15 0.20 0. 3.02 0. 0.
iA- Li 0. 0. 0. 0. 0. 0. 0. 0. 0.

J P1W CAT 3 F-Li 0.50 0.68 0. 0.04 0.06 0. 0.87 0. 0.
TA-Li 0. 0. 0. 0. 0. 0. 0. 0. 0.

FRNFO CAT I F-4 2.43 0. 0. 0.20 0. 0. 0. 3.60 0.
FRNFO CAT 2 F-Li 0.61 0. 0. 0.05 0. 0. 0. 0.94 0.
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TABLE 2. 10

SQUADRON SUMMARY INFOR MATION BASED ON
LIMITED NUMBER OF AIRCRAFT

SQUADPON SUMMARY

I OFFI CERS
AV IATORS IP INFO IC/N

INST. 8.01 7.14 0.
IUT 0.67 0.59 0.
ACD/LS O/WST .22 4.54 0.
ADM IN. 4.00 1 .00

**SUT3TOTAL 20.90 13.27 0.
NON-AV IATOR S

GRD .AD MIN.  3.00 ‘ 
—

MA INT .GRD . 11.00
OTHER 1.00

I 
**TOTAL OFFICERS: 49.17

AIRCRAFT
TYPE F-4 TA-Li
NUN . 22 .00 0.51

HRS.CI000 )  12.06 0.25
COST( 1000) 3918.32 25.14

- J  
- FUEL JP-Li JP-4

-
~~ GALSC1000) 1205.64 18.85

~~IN.ENL. 440.00 5.13

• P~JLISTEDMPINT . • 445.13
ADMIN. 411.51
TRNG .SUPP . 49.00
DEl. SUPP. 19.00
SITE SUPP. 24.00
ADMN .SUPP. 9Li.00
CREWS 0.

L ***TOTAL 675.64

0
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TABLE 2.11 - ;

COMPARISON OF CONSTRAINED AND - -

UNCON STRAINED INFORMATION* -

Type of Output Unconstrained Constrained
Student Input

Category 1 50 36 - 

-

• Category 2 35 29 -

• Category 3 15 15 
-
-

Category 4 30 25 -.

Category 5 8 -

150 113 - -

Instructors --

IP 11 (10 .90) 8 (8.01) 1

INFO 9 (9.24) 7 (7.14)

Total Officers 52 45

Aircraft -

F— 4 29 (29.19) 22
TA—4 1 ( .67) 1 (.51) - -

Enlisted Men 836 676

* Parentheses indicate actual printout numbers .

I--ni
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fr 
operating Options of the FRT Model

2 • 33 The decision-maker has a choice of three routes to enter the FRT plan-
ning tool depending on his analytic needs .
2.34 Level i—Limited Set of Questions. The purpose of level 1 is to pro-

• vide the user with a means of entering the FRT planning tool and quickly receiving
his answers • In level 1, the standard data files are used In the calculations .
The user simply identifies the squadron and then enters the throughput values .
2.35 Level 2—Deta iled Set of Questions. The purpose of level 2 is to pro-
vide the user with a larger set of questions which may need to be incorporated

- into an analysis . For instance , he can select to print a list of all squadrons
and the names of categories in a particular squadron . Again , the standard data
files are used for the calculations .
2.36 Level 3—List and Modify Planning Factors. The purpose of this level
is to provide the user with the capability to temporarily change selected plan-
ning factors for a particular analysis . Once he has changed the desired planning
factors , he then automatically enters level 2.

Permanent Changes to Data Files
2.37 The basic data files are readily accessible and easy to change . In
fact , data changes affect a very small segment of the program; thus , no new
computer programming is required when , for example , a new squadron is added ,
an old squadron deleted , or planning factors for a squadron are changed . New
squa drons can be added by typing in those data required to define each category
and squadron factor. The total amount of data is a function of the number of
categories included in the squadron .

:1
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III . CONCLUSION

I
3.1 The FRT model is programmed and operational on a time-share computer

I system . The output of the FRT model provides planning information identical to
what previously was performed manually . The model calculates answers in a
matter of minutes at the time-share terminal. Thus the decision-maker has

I plenty of time to analyze the answers and incorporate them into his decis ion-
making process. The manager can quickly see how changes in his throughput

I affect the resource requirements. Similarly, he can determine what throughput
I he can support for a given aircraft inventory or aircra ft operating cost budget .

3.2 The decision-maker must understand exactly what the model can and - •

cannot do. The FRT model does not make decisions for management , but it does
greatly facilitate the decision-making process by providing the necessary sup-
porting information.

- • 
BENEFITS OF FRT

3,3 In particular, the use of the FRT planning tool by the Aviation Train-
ing Division of CNO will benefit the pilot training program by contributing to
better management in the following ways: - •

I • Frees management from making voluminous routine
calculations

I . Provides the capability to test and analyze the
consequences of alternative decisions

-
• I . Quickly generates timely, accura te, and rele-

- • 

- vant planning information

• Permits management to evaluate a large set of
— I alternatives in great depth

. Provides a common basis for computing resource

I requirements and comparing alternatives.
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I APPENDIX A

FRT PlANNING TOOL FUNCTIONA L RELATIONSHIPS

I-H •

~~ ‘ A. 1 The purpose of this appendix is to delineate the functiona l relation-

I ships employed and the assumptions made in the FRT management planning tool.
These functional forms are divided Into the four areas of student , aircraft ,
instructor , and squadron equations . The model calculates the planning infor-

• I 
mation for one squadron at a time and the following equations are identified by
category within a squadron. The term “student ” refers to either a pilot or NFO
student .
A .2 Two basic assumptions were required for the developmen t of this
model:

• I • The student throughput is assumed to be an even
• annual level flow , I . e., students enter and leave the

• pilot training program at a continuous rate .
I • The training progra m is independent of other activ-

ities located at that base.

-

~~~~ I These same assumptions were necessary for the development of the Nava l Air
Tra ining Command planning tool (i.e., Static IFRS Model) . .1/

~ J A. 3 The data required for each category and squadron are contained In the
I data files of the computer.

1/ Integrated Facilities Requirement s Study, Phase I—Development of the Two-
- Model System, ORI TR 520, 5 December 1968.

- 
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STU DENT FUNCTIONAL RE LATIONSHIPS

Student Input and Student Output
A. 4 The throughput of the FRT model can be defined in terms of either stu-
dent input or student output and either equation (A. 1) or (A. 2) is used to cal-
culate the second item when the first is given .

SI j =so~/ (l—ATRi) (A .1)
or

SO1 = SIj(l—ATR ~) (A. 2)

where
SI1 = annual number of students who enter the jth

• category of training in a squadron

= annual number of students who successfully 
-~

- 

- 
complete the jth category of training in the
squadron

ATR~ = fraction of students who will attrlte during the ith
category of training in the squadron .

Student Attrites
A. 5 The number of students entering a category may exceed the student out -
put due to attrition and the number of attrites for category i, ATT1, is:

ATT1 =SI i -SOi

student Load
A. 6 These equations are based on an even annual flow of students and the
average number of students on board at any one time is calculated as follows:

SLi = 
[(Sli) (EATRi) + (50j) (l—EATR 1) ]WK i (A4)

where
SL1 

= student load for ith category

EATR = point at which students attrite or portion of the
~ jth category expected to be completed by the

4 attrited student

WK1 = number of weeks required to complete the ith
training category

WPY = scheduled number of flying weeks per year .
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AIRCRAFT FUNCTIONAL RELATIONS HIPS

-

~~~~~~~~ 

( Annual Flight Hours

A.7 The number of aircraft required by a category of training depends upon

~ 
a variety of factors including student output , aircraft utilization , syllabus con-

- 
• I tent, weather , scheduled flying days , etc. The total annual flight hours required

to train the student output are calculated in equation (A. 5).

I AFLTH~ (SOt) (FH~) (A. 5)

I where
I AFLT H~ = annual flight hours required for all type t

aircraft In category I (t � 3)

I FH~ = average number of type t aircraft flight hours ,
both overhead and syllabus , required for a

• i student to successfully complete the ith category .
I Number of Aircraft

I A. 8 The number of aircraft of type t required in the ith category, Ad , is
calculated by dividing the total annual flight hours, AFLT H~, by the hours flown
by each type t aircraft .

I t AFLTHI
I AC . = (A 6)1 (AUl ) (AFD) (WX~)

• I where
AU~ average daily number of hours an aircraft of type t

I may be utilized for training students in the itn
- category assuming perfect weather

- 
I AFD annual number of days which are scheduled for

flight training

WX~= weather factor or percent of scheduled flights

~~ I 
actually flown for aircraft type t in category i.

A.9 Throughput Specified b~ Number of Aircraft . If the number of available
aircraft is entered as the throughput variable, equations (A. 5) and (A. 6) are then
solved for student output as shown in equation (A,7).

~ I sc~ = 
(AC~ ~~~ (AFD) c~

A1)Cb (A.7)
(FHI)

I where
~~~ • t = the firs t aircra ft type in category i.

1’ A - 3

[ii- 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~ —“- -—- -—---—•-—--•-— •- ~~~~•-- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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The numerator of equation (A . 7) is the total flight hours ava ilable from the inven-
• tory of the first aircraft type in category i , and the denominator is the number of - -

flight hours of aircraft type t required per graduate (i.e., student output) .

-

• Annual Aircraft Operating Cost
A. 10 The annual aircraft operating cost is calculated by multiplying the J
annual flight hours by an average cost per flight hour: 

-

COSTI = (AFLTH~) (CPH~) (A. 8) 
- 

-

where 
-

COST~ = annual aircra ft operating cost for aircraft
type t In category i -,

CPH~ = cost per flight hour of aircraft type t in category i.

• A. 11 Throughput Specified by Annual Operating Cost. If the annual aircra ft -,

operating cost budget is entered to define the throughput , equations (A .5) and - ,

(A. 8) are solved for student output. 
-

t (COSTI)
5 0 =  (A.9) *

(CPHI) (FHI) -

where
t = the first aircraft type in category i.

• The ratio COST/CPH is the total type t aircraft flight hours for category I. By
dividing this by the flight hours per student , the maximum student outpu t is - -

obtained . -

• 

- 

J 
Annual Fuel Consumption -

A. 12 The annual fuel consumption is also calculated as a function of annual
aircraft flight hours . 

—

FC~ = (AFLTH~) (GH~) (A. 10)

where
FC~ annual gallons of fuel consumed by aircraft t in -.

category i.

GH~ fuel consumption rate for aircraft type t in category i.

A-4
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INSTRUCTOR FUN CTIONAL RELATIONSHIPS

~ I Number of Instructors
A. 13 The number of instructors required to train students in the 1th category
for aircraft type t is computed from equation (A. 11) .

-II  

_ _ _ _

- 
- 

~~ 
(IFHt

I INSTj , i = (A.11)

(IFU J ~
) (AFD) (WX1)

I 
S

where
INST~ 

~ 
= number of type j Instructors (i.e., where

- 
- - ‘ J = pilot , NFO , or crewman/navigator)

required for category I and aircra ft type t

- IFH~ ~ 
= number of type j instructor hours required

- “ per student output for category I and air-
craft type t (includes both sylla bus and
overhead hours)

IFU~ ~ 
= instructor utilization or the number of daily

“ hours a type j instructor can be expected to
devote to tra ining in category i and aircraft
type t .

r
SO1, AFD, and WX~ are as defined previously.

~ ~~~~ 
A.14 The numerator of equation (A .1l) represents the total number of annua l
hours of type J Instructor time required to train the students In aircraft t and

I category I while the denominator is the total annual hours an individual instruc-
tor of type j devotes to training a student In aircraft type t in category I.

• ~ 
Number of Instructors Under Trainina (ml)

A. 15 Flight instructors are generally assigned to a training squadron for a
- single tour of duty , and thus they are periodically rotated to other assignments .

• Consequent ly replacement instructors are required~ and these replacements must
also undergo training to ensure standardization of instruction. To compute the
number of instructors under training , equation (A. 12) is used .

- 
- 

• ITMSTt f ~~t
t __________

- IUT = — 
Li J~ j (A.l2)

-~ 
‘~~ (ITL~ ~

)
- -
I

— - 

- A—5

• ~~~~—--~~- -~~~~~~~-•— - -•—~~~~~~~~~~~~~~ _ _ _ _



-
~~~~~~~~~~~~~~~~~~~~ ,~~~ -——-—- -—--——-—— —~ -~~*f -~ .—~ ~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~ 

-~~~~~~~ ‘~~~~ 
- -• -~~~ - -~~~~~

• where •

- 
~

- IUT
J
’ 

~ 
= number of type j instructors under training for

aircraft type t in category I

fl~ ~ 
= number of months during which a potential type ~ - -

instructor must undergo instruction in the Ith
category

IT1~ = average tour of duty for a type J instructor for
~‘ aircraft type t and category I.

The ratio IT/ITL represents the proportion of the tour of duty that an instructor
will spend preparing for student instruction . This ratio is multiplied by the
total instructor requirement from equation (A. 11), and the result is the number

- I 
of instructors under training.

Other Instructors (ACD/LSOJWST)

A. 16 Other instructors required for training both pilots and NFOs are esti-
mated as a function of student load as shown in equation A. 13.

SLi
= (A .13’

~~~1’ Kt
il l 

*1

where
O1~ ~ 

= number of flight instructors of type J
• 

~ required for aircraft type t in category i

• Kt 

~ 
= average number of students a single type J

instructor can support for aircraft type t
in the 1th category .

— SL
1 
is as defined previously .

-
• A. 17 SInce these instructors require a minimum of preparatory Instruction

prior to the time they are permitted to aid students, the required number is not
increased to reflect a training period .

SQUADRON SUMMARY FUNCTIONA L RELATIONSHIPS

A. 18 The squadron summary ca lculations essentially sum across all cate-
gories to obtain tota l requirements by type.

A-6
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I Ii
V Number of Officers

A. 19 The tota l number of instructors of type J required for the squadron are
calculated in equation (A. 14) .

I TAV = E INSTt 
+ 

~~ 
flj’~t ~~ i + ADMIN J (A .l4)

H 
~~ - . i=l t=l ~~‘ i=l t=i ~~‘ i=i t=1

~ I where
~~

- TAV
J = the total instructors of type J (or tota l

aviators of type j) required by the squadron

ADMIN = number of fixed administrative instructors

I of type j required for the squadron

m = number of categories In the squadron

I n = number of aircra ft types in category .

I The three terms represent pure instructors , IUT , and other instructors of type j ,
respectively.
A.20 The tota l squadron officers are calculated In equation (A. 15) .

3 3
TOFF = ~~~~~ TAV

J 
+ ~~ NAO (A.l5)

1=1 q=1 
q

I where
I TOFF = total officer requirements

NAO = the 3 types of fixed number of nonaviator
- 

q squadron officers required.

Number of Enlisted Personnel

A.2 1 The number of enlisted personnel required to maintain the aircraft is
-~~ directly related to the number of aircraft as shown in equation (A. 16) .

m n
EM = ~~ ((AC~) (MO~)] (EM 5) (A. 16)

• 

I i=l t=1

a I
I A-7
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-j where --
- MO~ = number of direct enlisted men required to

sup port aircraft type t in category I - .
-

• • EM5 = a cons tant that converts direc enlisted sup- - .
port to total enlisted support .-~’

The m and n are as previously defined . 
-

- A. 22 The total maintenance personnel required is then the sum of the above
plus the fixed squadron support personnel. - ‘

Number of Sguadron Aircraft -

A. 23 The number of aircraft required is calculated In equation (A. 17). -.

TAC~ =~~ 1 AC~ (A .17)

The remaining aircraft factors are calculated in a similar manner . -

~
• t I — •

I;

~“Ib&d .

II 
_ _ _ _  _ _ _ _ _ _ _ _  
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