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SUMMARY

This report was prepared in response to a NAVAIRSYSCOM task
to initiate a study covering various possible degrees of refurbish-
ing Device 2F69D which is scheduled for transfer to the Naval

Reserve at NAS Willow Grove, Pennsylvania.

The study team visited the RESASWTAC school at NAS Willow
Grove and was briefed on the training program of RESASWTAC and
the Reserve squadrons. Training tasks based on the existing
squadron syllabus were used as a basis for RESASWTAC training
tasks. These tasks were compared with NATOPS normal and emergency
procedures to determine the aircraft equipment involved in each
task. This process provided a list of OFT equipment necessary

to train the tasks.

Based on the training tasks and the training device require- o
ments, alternative media and associated cost factors were investi-
gated. Consideration was given to the following: (1) Convert
2F69D to a CPT-level device, (2) transfer the 2F69D "as is" and
attempt improved maintenance/logistics support, (3) overhaul/
refurbish required existing components (without digital upgrade),
(4) overhaul/refurbish required existing components and digitally
upgrade the NAVAIDS capability, and (5) procure a new digital
2F87F. The recommended option from the five alternatives con-
sidered was to combine alternatives (2) and (5); i.e., transfer 4
the Brunswick 2F69D to Willow Grove "as is" and procure a device

2F87F for follow-on training.

Cost savings based on flight hour reductions are also

discussed.
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SECTION I
INTRODUCTION

In the lst quarter FY 80, the P-3 A/B OFT, Device 2F69D,
currently located at NAS Brunswick, Maine, is scheduled to be
transferred to RESASWTAC, NAS Willow Grove, Pennsylvania. The
tactics portion of the 2F69D will be modified to reflect updated
operational equipment and will be transferred to RESASWTAC during
the 2nd quarter FY 80. RESASWTAC expects to use the 2F69D WST

for training purposes through the 1980s.

The 2F69D OFT has been in use approximately 13 years and has
never undergone a comprehensive refurbishment. 1In its present
condition, the device provides unrealistic flight characteristics
and has numerous maintenance problems. The Chief of Naval Reserve
(CNAVRES) has expressed concern about the condition of the device
and also about logistics/supply support problems associated with
the device. These problems were addressed recently in a meeting
of the P-3 Integrated Logistics Support Team (ILSMT). The minutes
of the ILSMT meeting state that "Unless a general update/refurbish-
ment of the OFT is conducted upon transfer to the Reserves, the

OFT will not be maintainable and hence of little training value."

To resolve these problems, NAVAIRSYSCOM has tasked NAVTRAEQUIP~
CEN to initiate a study covering various possible degrees of

refurbishment and the associated cost.

PURPOSE

The purpose of this report, in conjunction with engineering

cost and logistics data to be provided separately by Code N-412,

5
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is to provide the NAVTRAEQUIPCEN Project Director with information
needed to determine the extent to which 2F69D OFT refurbishment/
overhaul is required and justified in terms of NAVRES P-3 A/B

i training requirements and available resources. Specific objectives

f f of the study were to determine the following:

g A the overall NAVRES/NAVRESASWTAC P-3 A/B training pipeline

: specific pilot, copilot, and flight engineer training

;, requirements,
k-, ’ .
' 3 functional systems of the 2F69D OFT required to support

identified training requirements

e refurbishment/overhaul priority considerations of 2F69D

OFT functional systems based on their overall contribu-

tion to training

# alternative methods/media to support the NAVRES training

i program; e.g., cockpit procedure trainer and/or Device

2F87F (P-3 OFT)

F 2F69D maintenance and logistic personnel support require-

ments. ‘
]

METHOD

NAVRES P-3 A/B OFT training requirements data were obtained

4 from experienced instructor pilot and flight engineer personnel

during a 4-day visit to the RESASWTAC School located at NAS Willow y
Grove, Pennsylvania. At the time of the visit, a training curricu-

fﬂ lum had not been prepared and specific training objectives were @

not available; however, the school's instructor and NATOP's

6
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personnel had previously developed plans for the use of the OFT
and devoted four full days briefing the NAVTRAEQUIPCEN analysis
team on their plans and requirements. The planned utilization
corresponded closely to the present Reserve Force Squadron

(RESFORON) squadron/unit OFT syllabus.

To ensure that all required pilot and flight engineer OFT
capabilities were systematically analyzed and documented, the P-
3 A/B NATOPS (NAVAIR 01-75PAA-1) was used as a basis for data
collection. NATOPS presents all approved operating procedures

for the pilot, copilot, and flight engineer. All flight controls

and indicators, as well as their operation during normal and

emergency ground and flight procedures, are specified.

Determination of 2F69D functional systems required to
support training program goals was based on a comparison of
NAVRES stated requirements with the systems, controls, and

indicators shown by NATOPS to be involved.

During the process of identifying pilot and flight engineer
OFT requirements, consideration was given to the possible exist-
ence and adequacy of alternate "hands-on" training capabilities
or options so that requirements/capabilities were not specified

where existing capabilities were adequate.

Conclusions about the extent of refurbishment are the
province of the NAVTRAEQUIPCEN, NAVAIRSYSCOM, and CNAVRES and
will involve cost factors associated with refurbishment and cost

comparisons with alternative systems.

7
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SECTION II »
RESASWTAC TRAIN:NG PROGRAM
MISSION :

The RESASWTAC mission is to provide ASW training to all VP,
VS, and HS reserve air activities. Specialized P-3 A/B training
is provided to USNR, USN, and foreign flight crews and maintenance
personnel. In addition to the basic mission, RESASWTAC provides
celestial navigation training for all navigators, oceanography
and basic ASW for all ASW activities, and communication opefator

training for VR squadrons.
TRAINEES

A typical training load during a l-year period is listed
below: »

c ACDUTRA involving 255 pilots and 170 flight engineers

who will report to NAS Willow Grove 1 week each year

@ Transition training for 48 non-P-3 pilots

. Weekend pilot and flight engineer proficiency training
involving 8641 pilots and flight engineers

. Instructor-Under-Training (IUT) involving 50 pilots

. Squadron Augment Unit (SAU) training involving 91 pilots

F Advanced second mechanic training involving 32 flight :
engineers

1 Because of the distance of some NAVRES squadrons from RESASWTAC,

all pilots will not have access to the OFT.
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. Second mechanic initial training involving 32 flight
engineers
- Systems review training involving 24 flight engineers

. NATOPS checks involving 75 pilots and 30 flight engineers
. Transition training involving 28 former P-3C pilots.
PLANNED UTILIZATION OF 2F69D OFT

The present RESFORON flight hour allowance is 120/pilot/year.
The minimum number of flight hours, as established by CNO, is
100/pilot/year.

Though OPNAVINST 3710.7J states that up to 50 percent of
required annual flying time can be performed in a 2F69D type
device, pilot flight currency requirements specify that 45 hours
of flying time each 6 months, or 90 hours each year, must be
performed in the aircraft. Thus, it would be possible for a NAVRES
pilot to substitute up to 30 hours of his annually funded 120 hours
of flying time in an approved OFT such as the 2F69D. RESASWTAC
intends to take advantage of simulator substitution and conduct
60 to 65 percent of the NATOPS check and the entire instrument
check in the OFT. OFT use in lieu of the aircraft will provide
for a more beneficial use of funded aircraft flying hours (such

as additional full crew operational/training missions).

In addition to training conducted by RESASWTAC, the RESFORONS

also have requirements for training in the OFT. The Patrol Squadron/

Unit Training Manual (CNAVRESINST 3500.2A) specifies the following

OFT use in P-3 A/B pilot and instructor pilot qualification:

kit St
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. Phase III initial qualification for third pilot requires u
satisfactory completion of OFT periods 1 - 4 (see

appendix A)

. Phase III initial qualification syllabus for
patrol plane commander requires that OFT training v

session 5 be used as the basis for Personnel Qualifica-

tion Standards (PQS) criteria and qualification (see

appendix B for OFT 5 tasks)

. Instructor pilot (IP) qualification requires IUT OFT 1 3 i

(see appendix C).

Flight engineer OFT use is not specified in the instruction. J

Planned annual OFT utilization hours are listed in table 1
along with user pipeline count and training period data. The data
show that NAVRES plans heavy utilization of an OFT in support of o

their training program and aircrew evaluation requirements.

10
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é i TABLE 1. PLANNED ANNUAL OFT UTILIZATION
: iﬁ User OFT Periods/ Hours of
g 1 Category of Use Count Period Length Utilization
' ’ ACDUTRA 255 P =
‘g 170 FE 2/4 Hrs 1,133
0 Non-P-3 Trans. 48 p 8/4 Hrs 768
* *¥%
Weekend Training 864 P/FE 4/4 Hrs ' 768
1§ IUT 50 p 2-3/4 Hrs' " 500
‘R
SAU 91 P 2/4 Hrs 364
y
| i Adv. 2nd Mechanic 32 FE 2/4 Hrs 256
1 ' Init. 2nd Mechanic 32 FE 2/4 Hrs 256
-
) System Review 24 FE 2/4 Hrs 192
(|
; NATOPS Checks 75 P *k
! 5 30 FE 1/1.5 Hrs 158 |
i’
z 3 1
;z P~3C to P-3 A/B 28 P 2/4 Hrs 112
L 2 2 ]
Instr. Checks 50 P 1/1.5 Hrs 120
2 Total Hours of Utilization 4,627

’ * A maximum of 28 weekends will be available for this t- aining.
** Not all pilots will receive their OFT training at RESASWTAC.
***Pilot checks and instructor training will apply to one pilot

per OFT period.

s
3
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SECTION III .

' PUNCTIONAL SIMULATION REQUIREMENTS

SIMULATION REQUIREMENTS FOR PILOT, COPILOT, AND FLIGHT ENGINEER .

s e S

Functional simulation requirements of the 2F69D and alterna-

BT P T R T T

tive devices are directly tied to training tasks required to
; f train the various categories of users shown in table 1. The OFT
f ; training tasks involved are contained in the present Patrol

Squadron/Unit OFT syllabus for the plane commander and third

pilot (see appendices A, B, and C). The syllabus for third pilot

OFT sessions 1 through 4 is organized on a "phase-of-flight"

basis; i.e., each session begins with the before-start checklist ! 3

and progresses through taxi-takeoff-climb-cruise-descent-landing

and secure checklist. During each phase of flight, normal and

emergency procedures are covered. OFT 5, pertaining to command ~s

pilot training, is concerned primarily with malfunctions.

All tasks trained in the OFT are covered in NATOPS which
specifies the normal and emergency procedures for operating all

systems, controls, and indicators involved in each task. There-

fore, it is possible to refer to NATOPS to identify the aircraft
system controls and indicators necessary to train each task. The
OFT functional simulation required to adequately train the tasks
will be those identified during this process.

Training tasks and the references which identify the equip-
ment involved for the pilot, copilot, and flight engineer are shown

-

in table 2. Associated NATOPS (NAVAIR 01-75 PAA-~l) or other

checklist references are included to provide engineering personnel :)
P

12
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TABLE 2. EQUIPMENT REFERENCES FOR TRAINING TASKS

REFERENCES

TRAINING TASKS (NORMAL PROCEDURES) NATOPS NAVAIR
01-75 PAA-1 01-75PAC-6-1

Auxiliary Power Unit Procedures
Inspection Items 23 & 24

- Turnaround interior checks Sec 3-2 & 3-3

. APU or external power
preoperational check

. Flight station check
- APU ground operation
- Starting the APU
- Stopping the APU
Preflight Inspection Sec 3-3
- Auto feather checks
- Auto feather system
- Prop unfeather system
- Engine fire warning test

Automatic Pilot and MM-4

Flag/Source Ground Check Sec 3-4 & 3-5
Before Starting Engines Sec 3-5
Starting Engines Sec 3-5

- Normal start (electrical Sec 3-6

system, including control
panel, must operate)

- 0il cooler flap switches
and control panel must
also operate

= Control of bleed air manifold
pressure gauge is required

- Stagnated and stalled start Sec 3-8
- Hot start Sec 3-8

Card
11
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TABLE 2. EQUIPMENT REFERENCES FOR TRAINING TASKS (continued)
REFERENCES
TRAINING TASKS (NORMAL PROCEDURES) NATOPS NAVAIR MRC
01-75 PAA-1 01-75PAC-6-1
After Start (Item 4, MAD and
Doppler power not required) Sec 3-8
Engine Ground Operation Sec 3-8
Aircraft Lights Operation (only
dummy switches needed) Sec 3-8
Operational Checks Sec 3-10
- Fuel governor, pitch lock
and reverse horsepower check
(Systems must be operable) Sec 3-10
- Engine anti-ice check Sec 3-11
- Wing de-ice system check Sec 3-11
Takeoff (Item 1 condition V-set
and item 17 harness-set not
required) Sec 3-12
Takeoff Procedures Sec 3-12
- Normal takeoff Sec 3-12
- After takeoff climb Sec 3-14
Climb (Gauges, switches must
be operable; dummy swithces
for lights) Sec 3-14
In-flight NTS Check (NTS must
operate) Sec 3-15
- Cruise (Autopilot must be
operable; Radar altimeter
not required) Sec 3-15
- Engaging automatic pilot
in flight (Radar altimeter
not required) Sec 3-16

14
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i; TABLE 2. EQUIPMENT REFERENCES FOR TRAINING TASKS (continued)
REFERENCES
TRAINING TASKS (NORMAL PROCEDURES) NATOPS NAVAIR

‘ 01-75 PAA-1  01-75PAC-6-1 MRC

Two- and Three-Engine Loiter
Procedures Sec 3-17

- Two- and three-engine

loiter shutdown procedure Sec 3-18
Crossfeed Procedure Sec 3-18
Engine Restart During Flight

(Restart) Sec 3-18

Descent Procedures Sec 3-20

E Landing Procedures Sec 3-20
' - Approach (Item 2 set condi-

tion V not required) Sec 3-20

, - Landing Sec 3-22

w Wave-off Sec 3-25
After Landing (Items 3 IFF-set

not required) : Sec 3-25

Securing the Aircraft Sec 3-25

Windmill Start Procedures Sec 3-33

Instrument Approaches Require:

(1) GCA and one other
landing and (TACAN, VOR,
or ILS without glideslope)
(2) Pilot and copilot speaker
must be operative
(3) UHF radio communication
TRAINING TASKS (EMERGENCY PROCEDURES)

General Emergency Procedures Sec 5-1
- APU fire Sec 5-1

- Fuselage fire or electrical
fire of unknown origin Sec 5-2

15
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TABLE 2. EQUIPMENT REFERENCES FOR TRAINING TASKS (continued)

R o T T e T

REFERENCES
TRAINING TASKS {proiEnuREs) 01-75 BAA-1 01-75PAC-6-1 MEC

Ground Emergencies Sec 5-28
- Engine fire on the ground Sec 5-28
Takeoff Emergencies Sec 5-29
- Engine failures Sec 5-29
. During takeoff Sec 5-29
. Prior to refusal speed Sec 5-29

. After reaching refusal
speed Sec 5-29
Propeller Malfunctions Sec 5-31

- Propeller malfunctions below
refusal speed (Must have cor- P
responding control "feel")* Sec 5-31

- Propeller malfunction above
refusal speed (Must have cor-

responding control "feel")* Sec 5-31 v
In-flight Emergencies Sec 5-33 i
- Automatic pilot disconnect Sec 5-33 E
- Electrical system failures Sec 5-33 é

. Generator failure Sec 5-33 ’

. Operation with one AC
generator (Load monitoring
of circuit is required) Sec 5-33

. Use of APU in flight Sec 5-34

. APU in-flight start
procedures Sec 5-34

. APU in-flight with altitude
automatic load monitoring Sec 5-34

* Requires instructor/subject matter expert evaluation/validation. {:)
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TABLE 2. EQUIPMENT REFERENCES FOR TRAINING TASKS (continued)

REFERENCES

(EMERGENCY

ITRAINING TASKS PROCEDURES)

NATOPS NAVAIR

01-75 PAA-1 01-75PAC-6-1 MRC

. Generator reset procedures Sec 5-35
.. Overvoltage reset Sec 5-35
.. Undervoltage reset Sec 5-35

- Engine failure (Item a,
extreme or abnormal engine

vibration, not required) Sec 5-36
. No. 1 and No. 2 engines
inoperative Sec 5-36
. No. 2 and No. 3 engines
inoperative Sec 5-36A
. No. 3 and No. 4 engines
inoperative Sec 5-36A
. No. 1 and No. 4 engines
inoperative Sec 5-36A
. No. 1 and No. 3 engines
inoperative Sec 5-36A
. No. 2 and No. 4 engines |
inoperative Sec 5-37 |
. Decoupling (Good fidelity
required) Sec 5-37
. Temperature datum system
malfunction Sec 5-38
- Engine shutdown procedure Sec 5-38

- Flight control system
malfunctions Sec 5-38

. Shifting to boost-off
in flight Sec 5-38

. Turning boosters on or
off in flight Sec 5-39

17
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TABLE 2. EQUIPMENT REFERENCES FOR TRAINING TASKS (continued)

REFERENCES
(EMERGENCY
TRAINING TASKS NATOPS NAVAIR
PROCEDURES) 01-75 PAA-1  01-75PAC-6-1 MRC
- Fuel system failure Sec 5-39
. Fuel quantity indicating
system failure Sec 5-39
. Fuel boost pump failure Sec 5-39
.. Fuel boost pump
failure in climb Sec 5-40
. Transfer pump failure,
tank 5 Sec 5-40
- 0il system failure (engine) Sec 5-41
. Magnetic chip detector
indication Sec 5-41
. EDC failure Sec 5-41 v
- Propeller malfunctions Sec 5-41 o §
!
. Operation without RPM
indication Sec 5-41
.. Propeller pump warning
lights Sec 5-41
. RPM fluctuation in flight Sec 5-42 |
. Propeller offspeed in %
flight Sec 5-42 ?
. Operation with pitch-
locked propeller
(Good fidelity required) Sec 5-42
. Propeller fails-to-feather-
completely Sec 5~43
- Propeller malfunction ;
during landing Sec 5-43 . i
- Loss of all airspeed indication Sec 5-44

18
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{} TABLE 2. EQUIPMENT REFERENCES FOR TRAINING TASKS (continued)
REFERENCES
(EMERGENCY
TRAINING TASKS NATOPS NAVAIR
PROCEDURES) 01-75 PAA-1 01-75PAC-6-1 MRC

- Hydraulic power system

failure Sec 5-47
. Failure of No. 1 & No. 2
hydraulic systems Sec 5-47
Landing Gear System Emergencies Sec 5-47
q{F ‘ - Unsafe landing gear indication Sec 5-47

- Unlocked gear indication landing Sec 5-48

£ 4
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L% with more comprehensive and detailed data, should they be needed.2
|

INSTRUCTOR STATION REQUIREMENTS

Instructor station requirements are shown separately from

| | the pilot, copilot, and flight engineer station requirements.

i RESASWTAC school personnel request that the forward or rear

instructor station have control over the following variables:
; Emergency conditions as specified in NATOPS section 5-1, 2

- NAVAID control capabilities specific to VOR, TACAN, ILS

(no glideslope) and GCA (including controller simulation

capability)
? UHF radio (ICS and transmit monitoring and communication).

Instructor control of the following annunciator panel lights

and corresponding system functions is required:

p No. 1, 2, 3, or 4 primary fuel pump lights during start
o No 1, 2, 3, and 4 auto feather lights

o No. 1, 2, 3, or 4 engine starter control valve open lights

- No. 1, 2, 3, or 4 prop feather button lights

. Fan out light

o EDC temperature high light

“ Refr. overheat 1ight

. Left and right wing hot lights

* No. 1, 2, 3, and 4 engine bleed air valve lights

2

A copy of all references annotated to show required and non-
required OFT equipment has been forwarded with this report to
appropriate NAVTRAEQUIPCEN project and engineering personnel.

Lomemesree e eun.
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Left and right fuselage bleed air shutoff valve lights
Leading edge hot light
EMP de-ice light

No. 1, 2, 3, and 4 engine anti-ice advisory light

Windshield heat cycling lights

Left and right heater out pitot heater light
No. 1, 2, 3, or 4 feather valve and NTS lights
Doors light

Armed light :

No. 1, 2, 3, and 4 filter light

No. 1, 2, 3, and 4 pressure'low light

No. 1, 2, 3, and 4 tank shutoff valve advisory lights
No. 1, 2, 3, and 4 X feed valve advisory lights
Cross ship X feed valve advisory light

Tank boost pump low pressure advisory light
Transfer pumps pressure low advisory light
Generator mechanical failure lights

Chips lights

0il hot lights

0il pressure lights

Prop pump No. 1 and 2 lights

Beta lights

Fuselage duct hot lights

Cabin pressure lights

Master de-icing light

Master electrical power light

Master pressure system light

21
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NAVTRAEQUIPCEN TN-60

- Start valve light

- Autopilot/RAWS warning light

- Flap asymmetry light

. Doox open light

s Rudder power light

- No. 1, 1A, and 2 hydraulic pressure lights
. No. 1, 1A, and 2 hydraulic oil hot lights
. NTS inoperative light

. Generator off light

. APU genefator off light

: Transformer-rectifier overheat light

: Propeller overspeed light
. Propeller decoupling light
. Engine fire light

- Engine paralleling

The main control panel must have the following instructor-

controlled capabilities:

L ST T e 021 o e 2 o s

5 Hydraulic quantity reservice :
. Fuel/refuel 3
¢ HRD system reservice |
C Engine oil reservice
. Engine instrument gauge adjustment (ability to change

readings)

. T.I.T. gauge (control of engine temperature)

. Start button (premature pop) s 5

22
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The functional simulation required to support the training of

tasks listed in table 2 comprises all but two of the major systems
and capabilities of a modern operational flight trainer. The two
exceptions are the visual and motion systems. A detailed engineer-

: i ¥ ing evaluation should be conducted to validate this observation.

O S SN T

i
{
i
!
i
i
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SECTION IV
REFURBISHMENT PRIORITIES AND SUPPORT PERSONNEL
REFURBISHMENT PRIORITIES

The high degree of 2F69D OFT system component interrelation-
ships did not make it feasible to assign priorities to specific

systems or subsystems on a basis of user training requirements.

Most normal and emergency procedures involve numerous subsystems,
each of which is critical to required and frequently-performed

aircrew tasks.

"Priority" information was obtained for NAVAIDS and the motion

system. NAVAIDS priorities are as follows:

FIRST - A usable GCA capability and one other landing

aid (TACAN, VOR, or ILS without glidescope).

SECOND - Complete refurbishment of the present NAVAID

package.

THIRD - An updated digital NAVAID package similar to

that included on more modern OFTs; e.g., Device

2F87F.

Obviously, if dollar cost and implementation delays were not

involved, the priorities above would be reversed.

Trainer motion was not considered to be a high priority
requirement. Instructors placed motion in a "nice-to-have" versus a

"required" category. This instructor attitude is supported by
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other studies3"

which report that use of motion increases pilot
acceptance of operational flight trainers. The TAEG study also
reports no major effect in simulator or aircraft performance as a

function of motion in the simulator.

RESASWTAC 2F69D SUPPORT PERSONNEL

The RESASWTAC school, after analyzing overall 2F69D WST

support requirements, has requested the following billets:

- 29 TDs (22 requested and 7 existing)
3 13 civilian technicians (existing)

. 1 GS-11 FER (billet requested),

School personnel state that they do not anticipate problems 3
in filling their new billets or in training new personnel. Some

newly assigned TDs are already attending training courses.

Implementation of the 2F69D into the training program is %
very likely to be a difficult and demanding effort, especially if
performed by a staff composed of TDs and technicians with limited
analog and 2F69D experience. For this reason, and to prevent
resulting long delays in making the device ready for training, it

is recommended that NAVRES consider obtaining augmented support

3 Ryan, L. E., Scott, P. G., and Browning, R. F. The Effects of

Simulator Landing Practice and the Contribution of Motion
Simulation P-3 Pilot Training. TAEG Report No. 63. 1978.
Training Analysis and Evaluation Group, Orlando, FL.

4 Martin, E. L. and Waag, W. L. Contributions of Platform Motion

to Simulator Training Effectiveness: Study 1 - Basic Contact.
AFHRL-TR-78-15. ‘§7§ Alr Force Human Resources Laboratory,
Flying Training Division, Williams Air Force Base, Arizona.
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from other agencies to assist in device implementation and check~-
out, and to provide necessary technician training. NAVEDTRASUPP-
CENLANT and FASOTRAGRULANT commands should be consulted for

additional support.

: . Arrangements are underway to have newly assigned RESASWTAC
School TDs attend a 2-week course on the 2F69D at NAS Brunswick.
The course, though undoubtedly beneficial, will fall far short of

§~ providing job readiness and the provision of additional training

should be strongly considered. The need for more adequate training
is indicated because experienced 2F69D technicians report that
existing maintenance publications do not support, or cannot be

readily used by, inexperienced personnel.
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SECTION V

TRAINING DEVICE ALTERNATIVES AND RECOMMENDATION

TRAINING DEVICE ALTERNATIVES

Five options or alternatives are considered relative to

NAVRES training requirements at NAS Willow Grove, Pennsylvania.

Each alternative has advantages and disadvantages in terms of

user training requirements, usability, supportability, and cost.

Alternatives listed in order of increasing estimated dollar

cost, with associated major considerations, are discussed below.

A matrix

table 3.

1.

facilitating a comparison of alternatives is shown in

Convert 2F69D to a CPT-level device. A CPT, though

cheaper to maintain and use than an OFT, would fail to
meet many user NATOPS check, instrument check, and
instructor and transition training requirements. A
CPT would support training for a significant number of
emergency procedures but would be very limited and
less capable for a substantial portion of realistic
normal procedure training. Restricted capability
would undoubtedly cause limited acceptance and

training use.

Transfer the 2F69D "as is" and attempt improved main-

tenance/logistics support. This option would leave most

existing major logistics problems untreated. The parts
supply problem, which is a major cause of the existing

unacceptable 2F69D maintenance and reliability status,

27
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would continue. It is very doubtful that the Naval
Reserves would accept this option unless future funding
for a 2F87F could be promised within the next 2 or 3
years. The option would, however, provide the quickest
training capability to the user, a very important

factor due to existing NAVRES training requirements.

Overhaul/refurbish required existing components (without

digital upgrade). This option, if performed in a way

that would minimize existing reliability problems and
restore device design capabilities, would meet most

user training requirements. Unless many key components and
spares were produced and made available within the supply
system, the device would still be marginally reliable and
would not, over an extended time period, be fully usable.
The radio navigational aids capability would still be
difficult to use, marginally accurate, and costly to
maintain. Instrument training would undoubtedly be

impaired by system availability and reliability.

Overhaul/refurbish required existing components and

digitally upgrade the NAVAIDS capability. This option

would have the same features as alternative No. 3 above
but would provide for a more accurate and usable
navigation capability. Reliability and maintainability
of the NAVAIDS package would significantly be improved.
This option would, however, be significantly more
costly and may cause a longer delay than alternatives

2 or 3 in device training implementation.

29
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8. Procure a new digital 2F87F. This option, if

selected alone, though fully meeting training
requirements, could cause a 2 to 5-year delay in
device training implementation. 1Initial cost factors,
however, would be relatively high in comparison to the
other options. Among the advantages of a 2F87F is that
the device would meet NAVRES training requirements when
the RESFORONs convert from the P-3 A/B to the P-3C air-
craft (which they eventually will do). During the
interim, the device would be much more reliable than
the 2F69D and is capable of providing training for

P-3 A/B pilots. The cost effectiveness of training

using the 2F87F is well documented.s's'7

RECOMMENDATION BASED ON TRAINING CONSIDERATIONS

Existing and planned NAVRES OFT training requirements,
exclusive of unknown budget constraints, appear to justify com-
bining the alternatives of transferring the Brunswick 2F69D to
Willow Grove and initiating plans to procure a follow-on 2F87f.

The 2F87F alternative alone, though meeting training capability

3 Browning, R. F., Ryan, L. E., Scott, P. G., and Smode, A. F.

Training Effectiveness Evaluation of Device 2F87F, P-3C
Operational Flight Trainer. TAEG Report No. 42. 1977.
raining AnaIysgs and Evaluation Group, Orlando, FL.

® Browning, R. F., Ryan, L. E., and Scott, P. G. Utilization of

Device 2F87F OFT to Achieve Flight Hour Reductions in P-3
Fleet Replacement Pilot Training, TAEG Report No. 54. 1978.
Training Analysis and Evaluation Group, Orlando, FL.

7 0p. cit. TAEG Report No. 63.
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NAVTRAEQUIPCEN TN-60

and availability requirements, would require the user to be
déprived of an OFT device for several more years. Planned train-
ing utilization previously shown in table 1 presents a sound
argument for providing an OFT capability at the earliest feasible
date. The existing 2F69D at NAS Brunswick, though impaired by
serious maintenance and logistics problems, could contribute
significantly to the NAVRES program at NAS Willow Grove until a
2F87F could be procured and implemented. RESASWTAC training
personnel recently "flew" the 2F69D at NAS Brunswick and reported
that in its present condition the device would be exceptionally

valuable to their training program.

The 2F69D at NAS Brunswick has been used heavily without
major refurbishment for a period of 13 years. With well managed
maintenance and logistics support, the device should be usable
for several ﬁore years, but it is very doubtful that it can be
feasibly maintained over the extended service life of the P-3.
For this reason, it is recommended that an early effort be
initiated to procure a reliable device, such as the 2F87F for

follow-on training.

Selecting the option of combining both alternatives would
initially impose a high maintenance burden on support personnel
because the knowledge and skill level required to maintain the
2F69D in an "as is" condition would be relatively high. The
alternative of transferring the Brunswick 2F69D to Willow Grove
keeps the door open for other alternatives such as updating the
NAVAID package and/or the control loading system. Decisions to
implement these alternatives would be dependent upon the 2F87F

procurement outcome and, if procured, the associated RFT date.
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SECTION VI
AN IMPORTANT COST FACTOR

Decisions related to refurbishment will be based on training
requirements, cost, scheduling, availability of parts and techni-
cal capabilities, and alternative solutions; i.e., other media or
training methods. There is little doubt that cost will be a
principal consideration. This section of the report will address
one cost factor that should be considered in addition to those
costs associated with procuring, modifying, or refurbishing the
2F69D or other devices.

With the effective use of an OFT, the cost8

savings from flight
hour reductions could be sufficient to justify any training

solution considered in this report. However, the achievement of

a savings in flight hours is dependent upon RESASWTAC and the
Reserve Squadrons setting flight hour savings as a goal. This is
not likely to occur. Although the Chief of Naval Operations

(CNO) autporized flight hour minimum is 100 hours/pilot/year, the
Reserve feels strongly that their present flight time allowance

of 120 hours/pilot/year is insufficient.

It is not the purpose or intent of this report to dispute
flight hour requirements of the Naval Reserve; however, the
opportunity for flight hour reductions should be addressed.
Resultant savings would offer the Reserve a powerful argument in
their attempt to obtain a flight simulator.

8 The cost data shown in this section are not precise and should

not be used for budget purposes. The data are close estimates
of actual simulator and aircraft costs and are adequate for
planning purposes.
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Without benefit of their own flight simulator (they have
limited access to others), the Naval Reserve administers an air
program involving over 35,000 flight hours each year in the
P-3 A/B aircraft. Since each flight hour counts as two pilot
hours, 35,000 flight hours represent 70,000 pilot hours. There
is no question that an OFT could contribute significantly to the
Reserve program. The data shown in table 4 attest to the possible

savings.

The data are based on RESASWTAC intentions to give 60 to 65
percent of the NATOPS check and the entire instrument check in
Device 2F69D. RESASWTAC estimates they will provide NATOPS
checks to 75 pilots/year and instrument checks to 80 pilots/year.

The possible flight hour and cost savings are shown.

The data in table 4 only reflect flight hour reductions and
cost savings when using the 2F69D for NATOPS and instrument
checks. There is ample evidence that flight hours in other areas
of the RESFORON curriculum could be reduced through use of the
2F69D. For example, one study9 by TAEG has shown that effective
use of the 2F69D can significantly reduce the flight hours in the
FRS squadrons. In that study, flight hours were reduced from
19.25 to 11.75, a 42 percent reduction. This does not suggest a

reduction of that magnitude is possible, or even desired, for

the Reserve program. It does show the effectiveness of training

. Browning, R. F., Ryan, L. E., and Scott, P. G. Training Analysis
of P-3 Replacement Pilot and Flight Engineer Training. TKEG
Report No. 10. 1973, Training Analysis and Evaluation Group,
Orlando, FL. AD 773745

33




| *pepnIouTr 3jou axe NOJIIW pue
sataefes [auuosiad AIRITITW °pPopnIoUT OS[e aIe SaTIETeS I9auTbud praTd *@oueuajutTeW
pue ‘xajem ‘jeay ‘A3ToTa3097° ‘soaeds se yons S3SOO IpNTOUF S3S00 Hurjezado ayL
*IY/00T$ 2q O3 pajewrysd ST LJO d694Z @Y3 IO 3soo burjeaado ayz 3xodax sTyz ur ‘wo3isds
TensTA Ou sey Q694 9Y3} SOUTS IJO JL8JZ 9Y3 JO eyl ueyz ssa1 ATIYBITS 2q O3 paumsse ST
L1J0 0694Z 943 JO 3Isod burjexzado ayl “IJ0 d694Z Y3 I0F UMOYS ST 3SOD OU IEp°GII$ =9

03 umoys ST LJ0 JL84Z dYL “0CZ E€T€S$ 39 O3 ISM d694Z @Yl pue LSM [8dZ dY3 103

3s0o burjexado ATanoy ay3 smoys WOd 9yl °swexboad soTASp buTturRil puUR I0o3elnuis

103 39bpnq @WO/ASO SdI10D SUTIEW °S°N ‘2AI9S9Y TeABN °S°n ‘AAeN °S°N ‘6L WOd WOxJ

(TeTIop 3IS9IeaU 03 papunolx) Iy 3ITI/ZIV‘IS$ 3I3s00 =bexsay

Ieax/sbutaes xyIH/3ISO0D IH/3ISOD Ix/paaes uoapenbs sxH IYbOITI
380D burjexadg butriexsdp sSaH e300l
Te3or 12304

o
= *ay 3ITI/ETv‘T$ 3sod burjexado 1e3zol gg-d
| W *ay ITI/ZIv‘TS 3sod burjeaado [e3zol veg-d
& *S93PUT3}IS? 3ISOD
m 9S9Yy3 wWOIJ pSpnTOXd udeq aAey saTIeTes AIRITTTW ‘W30 WIAS Pu® ‘W30 SJO 3IFeadaTe ‘W30
o S)YI0M®1 3Fexdate ‘saaeds Juauystua[dax ‘soueusjurew ‘aqny ‘ITO ‘wnafoajad IpnIOUT S3SOD
W butjexado 1e3lol °8L6T Bnv € posSTA®X ‘9Z0-d06 AVUNJO [enuely siojzoed wexboxg AaeN woxd
5]
&
m 0ZL‘90¥$  TVIOL
1 0Z6‘60¢2 00T Iv‘t 091 08 0°¢e JO9YD JusSumMIISUl IdUTEI]
008961 00T AL AN ! 0ST SL 0°e XO9YD SJOLVN Iautexy
(6Xg) - (pXg) STOD a694de €-d (2x1) STOD S3071Td pSaeg

(9) (s) (v) (€) (2) (T) uumTto)

SHOEAHD INIWNYLSNI ANV SJOLVN d0d
46947 3ADIAIA 40 ISN HONOWHI SONIAVS LSOO ‘¢ JTAVL

D s R S R s gl . -

<
™




NAVTRAEQUIPCEN TN-60

using the device. Although the mission and training goals of the
Reserve and FRS are different, in many respects the curricula are

identical.

Figure 1 shows cost savings possible through a reduction in
RESFORON flight hours. The total cost for operating the 2F69D

10

OFT 4,627 hours annually is also shown. Cost savings associated

with flight hour reductions are calculated as follows:

Pilots in RESFORON X flight hour reductions X P-3 A/B

operating cost/hour = annual cost savings.

585 X 1 X 1,412 = $826,020
585 X 2 X 1,412 = $1,652,040
585 X 3 X 1,412 = $2,478,060

As shown in figure 1, the "breakeven point"; i.e., the point

at which flight hour savings offset the operating cost of the

simulator, occurs at less than 1 hour/pilot/year. The exact

number is .56 flight hours reduction/pilot/year required for the

Reserve to offset the total cost of operating Device 2F69D OFT.
This small reduction in flight hours could be accomplished with

either Device 2F69D or Device 2F87F.

A reduction of .56 flight hours would not violate CNO
regulations and would be in line with DOD "policy" to reduce
flight hours. At this time, regulations authorize the substitu-
tion of 50 hours in the OFT for 50 hours in the P-3 A/B in
meeting the CNO minimum requirements of 100 hours/pilot/year.

10 LESASWTAC estimate.
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Total Operating Cost of 2F69D OFT*

*Based on RESASWTAC estimate (4,267 hrs x $100/hr).
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However, for annual qualification purposes, pilots need 45 hours
in the aircraft every 6 months (90 hours/year). Thus, the
Reserve could choose to reduce flight hours from 120 to 90/pilot/

year.

The authors of this report do not make any recommendations
relative to flight hour reduction. The above data are presented
to support the justification of an OFT for the Naval Reserve air
program on the basis of cost savings through minimal flight hour

reductions, should such a consideration be required.
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APPENDIX A

PATROL SQUADRON/UNIT SYLLABUS
FOR OFT 1, 2, 3, AND 4

This appendix is a copy of the OFT syllabus from the
Patrol Squadron/Unit Training Manual (CNAVRESINST 3500.23).
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APPENDIX B

PATROL SQUADRON/UNIT SYLLABUS FOR OFT 5

This appendix is a copy of the OFT syllabus from the
Patrol Squadron/Unit Training Manual (CNAVRESINST 3500.23).
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NAVTRAEQUIPCEN TN-60

- g APPENDIX C

PATROL SQUADRON/UNIT SYLLABUS FOR IUT OFT 1

This appendix is a copy of the OFT syllabus from the
Patrol Squadron/Unit Training Manual (CNAVRESINST 3500.22).
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! NAVTRAEQUIPCEN TN-60
CNAVRESINST 3500.2A

23 AUG 1974
INSTRUCTOR PILOT SYLLABUS

IUT-OFT 1 (IUT IN RIGHT SEAT)

g
z

1 1. Annuciator lights
i 2. APU operations/malfunctions
3. Battery start
4. Start procedures/malfunctions
5. Fuel governor, pitchlock reverse
horsepower check
6. Takeoff procedures
7. Eng/prop malfunctions before and
after VR
8. NTS check
9. Prop indexing
_ 10. Electrical system/malfunction review
i 11, Hydraulic system/malfunction review
12. Prop system/malfunction review
13. Fuel system/malfunction review
14. Anti/deicing system/malfunction review
15. Airconditioning/pressurization system/
malfunction review
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PROSPECTIVE INSTRUCTOR:

INSTRUCTOR PILOT: |

DATE: PILOT TIME: FLIGHT TIME: |

FLIGHT WAS: SAT UNSAT INCOMPLETE
REASON:

REMARKS ON REVERSE
IUT-OFT-1
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