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1.0 INTRODUCTION

The purpose of this program was to establish system requirements and
develop specific design data leading to the full development and construction
of the AAES TA-7C Simulator. This simulator will in essence be a hot bench
mock up of the AAES technologies designed to operate and control the TA-7C
electrical and avionic systems. The hot bench mock up configuration, the ADM
equipment installation and system interconnect wiring closely simulates an
actual TA-7C. Thus it will allow laboratory verification of the AAES technologies
in an environment that closely approximates an actual aircraft weapon system.

The work performed under this program consisted of two major items,
these being:

o completing specific design tasks relative to the AAES TA-7C
Laboratory Simulator Design and,

o performing technical services for NADC relative to the AAES
development and ADM hardware procurements.

The design tasks included evolving a modular system implementation concept for

the simulator; developing system designs, interconnection data and wire diagrams
for the TA-7C systems and circuits using the AAES technologies; establishing
requirements for system control including a methodology for automatic load
management; and identifying the use and requirements for the ADM hardware. The
technical services consisted of participating in and assisting NADC in AAES

Program and ADM Hardware Development design reviews, assisting NADC in establishing
AAES system and hardware requirements, and providing NADC with planning information
and data for definition and implementation of the AAES Laboratory Simulator and

the AAES Flight Test System.

A modular system design concept for the simulator was developed to allow
test and checkout of the complete TA~7C systems and circuits on a "group" basis.
A modular design is necessary because the simulator will encompass the full
complement of TA-7C systems; however, due to resource limitation, only a partial
set of AAES ADM equipment is being developed for the simulator. The modular
design developed allows reassignment of the ADM equipment for operating and controlling
the TA~-7C systems in four functional groups. These four groups are characterized
as (1) weapon control and release, (2) flight control, (3) navigation and (4)
communications subsystems. Interspersed among these groups are the various airframe
utility subsystems. Assignments of the utility subsystems was based on enabl-
ing most of the ADM components to be functional during each of the four test
configurations. The modular concept therefore provides a realistic simulation of
aircraft electrical/electronic system integration as well as intersystem EMI
(Electromagnetic Interference)environments. The final aspect of the modular design
evolved is that it will allow updating the simulator to a "full-up" system with
minimal changes to the basic simulator other than adding the full complement of
ADM hardware and incorporating the full-up system operational software.

As an overview, this report identifies the functional areas, systems
and circuits of the simulator design which were cowpleted under this contract.
The level of design addressed and completed by this program is in the area of the
electrical/electronic system and circuit designs. The simulator structure, equipment
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installation, and wire harness designs are to be evolved under a subsequent
Full Scale Simulator Development Program. The design data and documentation
developed under this contract will therefore form the starting base of the
Simulator Development Program. The level of design and documentation completed ;
under this program is summarized herein and examples of the data and drawings |
are provided. The bulk documentation (data and drawings) will be delivered along |
with the AAES Simulator System. ?




2.0 SYSTEM DESIGN

Discussed in the following paragraphs are the design tasks performed
toward the development of the AAES TA-7C Simulator. Tasks performed include:

o Development of modular design concept

o Design of TA-7C systems, circuits and control panels using
AAES concepts

o Establishment of PGS design requirements
o Development of system control and I/0 interface requirements
o Establishment of avionic multiplex system scope and requirements
o Definition of AAES ADM hardware utilization and
o Establishment of system implementation/checkout priorities
These and related tasks are discussed in the following paragraphs.
» £ | Modular Design Concept

The simulator design is based on allowing operation and checkout of 1
each circuit or subsystem on the TA-7C using a partial set of AAES ADM hardware
(approximately 50 percent of that required for a full up system). The design
was further evolved based on allowing growth to a full up system with minimal im—
pact to the simulator in terms of design, hardware, wiring and installation details.
Based on the ADM hardware available and the specific hardware required to implement
the TA-7C Simulator, four checkout groups were established. These functional
groups are characterized as weapon control and release, flight control, navigation
and communication subsystems. Interspersed among these are the various airframe
utility subsystems.

Figures 1 and 2 reflect the basic approach used for accomplishing the
modular design. Figure 1 is illustrative of the modular concept in the area of
system input control and related interfaces. Figure l-a illustrates the signal
source multiplexer interfaces and associated wire harmnesses for a full-up simulator
implementation. This interface primarily involves the multiplex terminals, signal
sources, signal conditioning, system wiring harnesses, and special adapter cables.
Of this equipment, the multiplex terminals and solid state signal sources are being
developed (ADM equipment) in limited quantities for application on the simulator.

It is expected that the signal sources being developed will not initially be
available for installation on the simulator. Therefore, simulated signal sources

of the various types needed will be mechanized for the simulator using a "standard"
switch with resistors added to achieve the switched impedance function. To complete
the input signal category, a full complement of signal conditioning will be provided
for interfacing miscellaneous "black box" and "inaccessable" switch function types
to the SOSTEL Control Group. As a result, the only input related ADM hardware lacking
sufficient quantity for full simulator mechanization is the SCG multiplex terminals.
As shown in Figure 1-b, special adapter cables are therefore used to route signals
from equipment/circuits to the "available" multiplex terminal. An appropriate set
of adapter cables are thus used to select the required set of input signals for each
of the four modular checkout groups. Since the multiplex terminal inputs change in

terms of signal source function and equation variable for the load to be controlled,
a unique set of software is used for each checkout group.

3
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Figure 2 is illustrative of the modular design as related

to the system output control and associated interfaces. Similar to the case
described for the multiplex terminals and signal sources, limited quantities of
demultiplex terminals and power controllers will be initially available for
application on the simulator. One notable difference is that it is not practical
to simulate the power controller. Therefore in addition to change out of the
"demux to controller"adapter harnesses and software, the power controllers must
be reinterfaced to different loads. The controllers are contained in Load
Management Centers which are configured as subassemblies for production line produci-
bility. Because of the connector subassembly interface, it is feasible to use
adapter cables for establishing the desired controller to load interfaces.

The load controller interface with SCG demultiplex terminals and with the airframe
harnessing (and hence airframe loads) is shown in Figure 2-a for the full-up
simulator. This figure depicts a typical Load Management Center (LMC) electrical
configuration to be used on the full-up simulator. The only difference between this
configuration and one which would be used on a production aircraft lies in the
demultiplex terminal/load controller interface. In a production configuration,

the demultiplex terminal size would be sufficiently smaller (due to MSI/LSI

terminal construction) to permit the terminal to be installed within the LMC.
Installation within the LMC reduces the control harness length between the demultiplex
terminals and the load controllers.

Since the simulator initially will have less controllers and demultiplex
terminals than are required for the full-up configuration, adapter cables will be
added between (a) the load controllers and the demultiplex terminal, and (b) the
load controllers and the airframe harnessing (loads). Figure 2-b through 2-d
illustrates these adapter cables. The three figures also show the variation in
adapter cables end-to-end terminations. These variations permit limited
demultiplex channels to control the "available" load controller complement for
powering all simulator loads.

The variation in signal/power paths between checkout groups can be seen
by examining the interconnection paths from channel 60 of demultiplex terminal "A".
In Figure 2-b (checkout Group 1) channel 60 signal routes through adapter cable 1-A
to the input of a 2 ampere, 28 VDC controller. Power is then switched by this
controller (designated U60) through adapter cable 2-A to the load associated

with airframe harness contact 60 of plug designated P "XY2Z". To transition from
checkout group 1 to group 2, adapter cables 1-A and 2-A are replaced by cables
1-B and 2-B respectively. This second interconnect configuration (shown in
Figure 2-c) permits demultiplex terminal channel 60 to be routed through adapter
cable 1-B to a 1/2 ampere, 115 VAC controller (designated Ul26). Power switched
by this controller is routed through adapter cable 2-B to the load associated
with P "XYZ" contact 126.

In a similar manner, transitioning from set B switching adapter cables
to set C adapter cables reconfigures the LMC to the interface shown in Figure 2-d
for checkout group 3. In this group 3 arrangement, channel 60 again controls
the 28 VDC, 2 ampere controller designated U60 as occurred in checkout group 1.
In group 3, however, U60 controller switches dc power through the 2-c adapter
cable to a 28 VDC load associated with P "XYZ" contact 122,

In summary, the modular concept implementation shown for load controllers
facilitates sharing the limited output related ADM equipment. However, in addition
to load controllers, solid state output drivers are required to provide the full
set of SCG output signals. A full set of these output drivers are defined for
the simulator system to allow it to be easily expanded to a full-up system.

Of particular significance is that this modular checkout concept allows

10




the simulator basic wiring to remain intact for the full-up case. Also in the
interim case, the systems/equipment operated in each of the four functional groups
are basically equivalent to those operational at any given time in a full-up
system. And lastly, the group assignments result in a maximum usage of the
available ADM equipment.

The ADM equipment usage versus that available is described in paragraph
2.4.4 as are the various special equipments (signal conditioners, simulated
signal sources and adapter harnesses) needed for the simulator,

2.2 TA-7C Subsystem Designs !

A total of 121 TA-7C subsystems and circuits were designed using the AAES
technologies, hardware and control techniques. These subsystems are listed in Table 1.
Documentation was prepared for the designs using CAD (Computer Aided Design)
techniques. Figures 3 and 4 are representative of the designs evolved and
the level of completeness and detail contained in the prepared documentation. These
representative designs are for the Liquid Oxygen Gauging and the Emergency Accumulator
Test systems. The documentation for each system will be expanded to include appropriate
harness and termination assignment upon their completion as a part of the Full :
Simulator Development Program.

2.3 Power Generating System (PGS) Design Requirements

A number of related tasks were performed concerning the PGS. These
included preparing a PGS system definition and description, establishing a method
for supplementary loading of the ADM 45 KW generator with the simulator system,
establishing a preliminary grounding philosophy for the simulator, and defining
the A-7 engine pad-generator mounting interface. These are discussed in the
subsequent paragraphs.

2,3.1 PGS Definition and Description |

The power generation subsystem design for the AAES simulator is
based upon performance requirements defined in procurement specifications for
the generator (NADC-VT-TS-7502 dated 13 June 1975) and the power conditioner
units (NADC-VT-TS~7503 dated 8 July 1975). The primary electric power source for
the simulator consists of two 45 KW, 270 volt DC generators as defined by the NADC
procurement specification. The generators will not be an integral part of the
simulator byt will be operated from a '"generator drive stand" in the NADC AAES
Laboratory. Power feeders will route the power to the simulator. The point of
regulation will be located on the simulator as will all equipment except the
generators. A portion of the 270 VDC power will be used to power 270 VDC "dummy"
loads located external to the simulator and a limited number of loads (the SCG and AMUX
WRAs) mounted in the simulator. The remainder of the power will be converted
to 28 volts DC by two 100 ampere converters and to 115/200 volt AC by two 10 KVA
inverters. The generation and conversion equipment will be connected to provide
primary buses as shown in Figure 5.

System operation is as follows: When one generator is brought up to
rated speed and the output voltage at the point of regulation (located on the
simulator) is at rated voltage (270 ¥ 5 VDC), the HVDC bus controller (BC) and
the HVDC bus tie controller (BTC) will automatically close. The generator now

11
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Bl

C1
c2
o8}
C4

c7
c8

Dl
D2
D3

D5
D?
El
E2
E3
E6
E7
E8
F1

F3
Fb4

TABLE 1

TA-7C SUBSYSTEM/CIRCUIT DESICNS

TA~7C SUBSYSTEMS

Shrike Improved Display System

Armament Station Control- Jettison

Weapon Station 1 Stores Management

Weapon Station 2 Stores Management

Weapon Station 3 and 4 Stores Management
nt Advisory-Forward Cockpit

M6l-Internal Gun System’

Armament Advisory-Aft Cockpit

Nav/Wpn Del Cmptr-Release Control

Electric Fuzing System

Weapon Station 5 and 6 Stores Management

Weapon Station 7 Stores Management

Weapon Station 8 Stores Management

KB-18 Camera

Speed Brake Control

Wheels Flaps Warning

Approach Power Compensator

Pitch and Roll Trim System

Automatic Flight Control System- Roll Channel
AFCS-Pitch Channel

AFCS-Yaw Channel

Variable Flaps Control

Emergency Flaps Control

Landing Gear Position Indication

Hydraulic Pressure Indication and Warning
Weight-on-gear and Deck Compression Sensing
Pitch and Roll Trim Indication

Leading Edge Flaps Position Indication
Trailing Edge Flaps Position Indication
Speed Brake Flaps Position Indication

Pressure Ratio Indication

Engine 0Oil Pressure Indication and Warning
Fuel Quantity Indication and Warning
Engine Fuel Control

Engine Fuel Flowmeter Indication

Fuel Filter Bypass Indication

Turbine Inlet Temperature

Doppler Radar

Pitot Heater/Engine Anti-Icing
Counting Accelerometer System
Standby Attitude Indication
IMS Control

Inertial Measurement Set
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4

§

~

-

F7
F8

F10
Fl1
Fi2
F13
Fl4
F15
F16
F17
F18
F19
F20
F21

Gl
G2
G3
G4
G5
G6
G7

H1
H2
H3

K1
K2

L1
L2
L3
L4

L7
L8
L9
Ml

M3

(Continued)
TA-7C SUBSYSTEM/CIRCUIT DESIGNS

TA-7C SUBSYSTEMS

Inertial Measurement System

Angle of Attack

Horizontal Situation Indicator
Heading Mode

Flight Mode Control - Fwd. Cockpit
Flight Mode Control - Aft Cockpit
Head Up Display

Projected Map Display

Nav/Weapon Delivery Computer
Nav/Weapon Delivery Computer

HUD Monitor

ARA-63 Appraoch Control System
HUD & ADI Landing Select Control
Command Transfer Control
Horizontal Situation Indicators

Windfold Control

Landing Gear Safety/Position Detent
Arresting Gear Control

Nose Gear Steering

Launch Bar Control

Anti-Skid Brakes

Parabrake Control

Temperature Control/Rain Repellant
Hydraulic Accumulator Heaters
Electronic Compartment Cooling

Engine Crank and Ignite
Engine Bleed

Flood Lighting-Forward Cockpit

Instrument Board Lighting-Forward Cockpit
Console Lighting-Forward Cockpit

Exterior Lighting

Warning and Advisory Lighting-Forward Cockpit
Flood Lighting-Aft Cockpit

Instrument Board Lighting-Aft Cockpit

Console Lighting-Aft Cockpit

Warning and Advisory Lighting-Aft Cockpit

Seat Adjust

Emergency Accumulator Test

Emergency Power Package Actuator
Canopy Actuation Control and Warning
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&
K

Rl

-

e |

*pAl
*pp1
*pCc1
PC2
PC3
PC4

Ql

Q3

*RD1
*RL1
*RN1

RP1

RP2
*RU1
*RZ1
*RZ2

*sal
SN1
ss1
SS2
SS3
SX1
SX2

TE1
TE2
TE3
™1
TN1
™2
Q1

Ul-U3

Wl
w2
w3

*xal
*XB1
*XB2

* Systems Requiring Additional Circuit Definition and Design which are to be
completed on Full Simulation Development contract.

Liquid Oxygen Gauging and Warning

TABLE 1
(Continued)
TA-7C SUBSYSTEM/CIRCUIT DESIGNS

TA-7C SUBSYSTEMS

Primary Power Generation, Conversion and Control :
External Power Control

Primary 270 VDC Load Bus System
Emergency 270 VDC Load Bus System
Primary 28 VDC Load Bus System
Emergency 28 VDC Load Bus System

In-Flight Refueling and Ground Fueling
Fuel Transfer and Dump
Low Level Fuel Warning

UHF-ADF System (ARA-50)

Auxiliary Radio Receiver Set (ARR-60)

TACAN Navigation System (ARN-52)

ASW-25 Data Link (Display Control)

ASW-25 Data Link (Forward/Aft Control)

UHF Communication System (ARC-51A)

Audio System

Weapon Release and Low Altitude Tone Generator

Radar Height Indication System
Altitude Indicator

Forward Looking Radar (Dig. Scan Conv.)
Forward Looking Radar (NWDC Interface)
Forward Looking Radar (Power Control)
IFF System (APX-72)

IFF Aft Control

Interference Blanker Set

ALR-50 Radar Homing and Warning
ALR-45 Radar Homing and Warning
ALE-29 Chaff Dispenser

True Airspeed Indicator

Air Data Computer

Radar Beacon (APN-154)

AMUX System

Fire Detection System
Rain Removal Overheat Warning
Emergency Power Generation, Conversion and Control

Primary AC Load Bus System
Emergency AC Load Bus System
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supplies power to both 270 VDC buses. When the other generator is brought up to
rated speed and its output voltage is less than 5.0 volts above the main bus
voltage, its HVDC bus controller closes automatically and the two generators

now supply power to the simulator system loads. The two generators are now
operating in parallel which is the normal mode of operation for the system.

The main buses are regulated to 270 ¥ 5 volts BC by each of the generator GCUs
which ensures the load on each generator is equally divided. Isolated mode of
operation is provided by manually commanding the HVDC BTC to open. In the event
a generator becomes inoperative (generator, GCU or drive failure), the

failed generator will be automatically disconnected from the bus.

The bus controllers for the converter and inverter are automatically
closed (with manual override) when the output voltage characteristics of the
inverter and converter are within prescribed limits, The AC bus controller
closes when the two inverters are synchronized and voltage levels are within
prescribed limits to ensure equal load division. The normal mode of operation
for the two converters and inverters is parallel. Isolated mode of operation
is provided by manually commanding the 28 VDC BTC and 115/200 VAC BTC to open.
The converters and inverters contain overload and fault protection. MIL-STD-704
power at the main buses is maintained by automatic opening of the respective bus
controller should MIL-STD-704 limits be exceeded.

It is noted that all control of power to the main buses is independent
of SOSTEL. Data, however, can be supplied to SOSTEL to effect the control of
loads (i.e., load management) by SOSTEL. Useful data includes generator tempera-
ture, converter temperature, inverter temperature, bus voltage (270 VDC, 28 VDC,
115/200 VAC), AC bus frequency and ripple content on DC buses. SOSTEL can be
programmed to remove loads when data indicates the removal of loads might avert
shutdown of the complete system.

2.3.1.1 Emergency System

An emergency power source as defined by SD-24K is not provided. The
emergency operation will be simulated by having one generator operate as the
primary source and the other generator serve as an emergency source. The non-
essential loads will be removed from the buses via SOSTEL control during the
gimulated emergency condition.

2.3.1.2 External Power

The Vought AAES Simulator Design is presently based on not including
"External Power" provisions. In the event that NADC wants "external power"
provisions included on the simulator, this requirement should be established
prior to award of the simulator development contract. Design data and interface
requirements for the power monitor, external power receptacle and bus controller
hardware must be established by NADC to enable adequate design of the External
Power interface on the simulator if required.
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2.3.1.3 Bus Controller

The bus controller function can be implemented with either an electro-
mechanical, solid state or hybrid (electromechanical and solid state) device. The
DC bus controller can be either a directional or a bi-directional device. If it is
a directional device, it must have reverse voltage blocking capability. The
controller must be capable of conducting and switching the maximum power source
output current without affecting the normal operation of the power source protective
circuitry. That is, the bus controller must not impede the flow of current.

The minimum current level is 150 percent of generator rating for the inverter and
converter bus controllers (specification NADC-VT-TS-7503 dated 8 July 1975). The
HVDC bus controller must also have a minimum blocking voltage rating of 500 VDC.
The Hartman contactor, part no. A-751RG, meets the HVDC bus controller requirements
for the laboratory environment. Vought will establish the installation and
connection requirements for the converter and inverter bus controller based on

the Hartman contactor unless notified to the contrary by NADC prior to award of

the Simulator Development Contract.

2.3.1.4 Bus Tie Controller

The bus tie function can be implemented with an electromechanical,
solid state or a hybrid device. The DC devices must be capable of conducting
and switching bi-directional current, Bus tie controllers must be compatible
with the opening characteristics of feeder protectors (fuses or circuit breakers),
that is, it must not impede the flow of current to the extent that the protector
will not open. The Hartman bus tie controller, part no. A-751RG, meets the
HVDC bus tie requirements for the laboratory environment. The AAES simulator
designs, installation and electrical interface will be based on this device
unless Vought is advised to the contrary prior to award of the Simulator
Development Contract.

2.3.1.5 Protective Circuitry and System Coordination

To provide compatibility with the power source (generator, converter,
inverter) equipment, it is necessary that the feeder protector opening characteristics
(fuse or circuit breaker) not cause interference with the normal operation of the
power source protective circuitry i.e., the feeder protector device must open before
the power source trips off the bus. System design requires the capability of supply-
ing full system load from either generator. Therefore, the HVDC bus tie feeder
and associated feeder protectors must be rated for 100% generator capacity. This
creates a problem because the trip characteristics of available feeder protectors
(high voltage fuses) can allow the generator to trip before the feeder protector
opens, i.e., clears the fault. This results in the generator protecting the feeder
in some load conditions rather than the fuse providing the feeder protection.
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Additionally, available feeder protectors that are needed for
protecting feeders to some of the LMCs are not compatible with the converter and/or
inverter protective circuitry. That is, the LMC feeder protector (fuse or circuit
breaker) can allow the converter and/or inverter to trip before the feeder
protector opens. These problems are primarily due to the tight trip limits
established for the generator, converter and inverter. This is not a serious

problem for the simulator since feeder faults will be an unlikely occurrence due
to the simulator environment, Should a feeder fault occur, the worst thing

that could happen would be a nuisance power source (generator, converter or
inverter) trip. Vought will therefore select feeder protectors based upon
feeder current ratings. Possible solutions exist for actual aircraft
applications which include changing the power source trip limits, or paralleling
feeders to allow use of current protectors that have lower trip ratings.

The generator, power converter, feeder protector coordination
conditions as they exist for the AAES TA-7C Simulator are highlighted in
Figures 6 through 10, Figure 6 identifies the trip coordination for the generator
270 VDC protection and the PCU feeder protector. This shows that the generator
will trip off-line rather than the fuse opening to isolate PCU feeder faults for
overload conditions in excess of 120 percent of generator rating, i.e., 200
amperes. Also shown is the compatibility between the generator with respect to
the TA-7C composite overload as imposed by an overloaded PCU. Figure 7 indicates
the incompatibility between the PCU trip protection and the worst case LMC
feeder circuit breaker. In this case the PCU will trip rather than the circuit
breaker for 28 VDC overloads exceeding 150 amperes. Also the PCU will not carry
the full simulator composite load under a feeder fault condition. The PCU will,
however, marginally carry the full simulator 28 VDC composite load under normal
conditions. Figures 8, 9 and 10 indicate the coordination conditions for 115
VAC for cases of using MIL-C-5809 circuit breakers, MIL-F-5372 fuses and MIL-F-15160
fuses,respectively. Proper coordination is obtained using the circuit breaker
and the 5372 fuse. The 15160 fuse is not compatible with the PCU trip protection
limits.

2.3.1.6 PGS Installation

The bus controllers, inverter, converter and feeder protectors will
be installed in close proximity to each other and physically protected to form
a "power management center" as shown in Figure 5. This will negate the need for
feeder protectors between the HVDC bus and the inverter/converter. Detailed installa-
tion data/design will be generated as part of the Full Simulator Development contract.

2.3.1.7 PGS Equipment Responsibility

The power generation and bus network equipment requirements for the
AAES simulator are summarized in Table 2, Identified are equipment types,
quantities, and procurement responsibility as presently understood by Vought.

2.3.2 PGS Supplementary Loading

The HVDC generator and power converter/inverter equipment procured
for the simulator requires supplementary loading in order to provide equipment
evaluation at full capacity. This is required because limited ADM equipment is
being initially procured and the TA-~7C electrical load is less than the ADM
generator 45 KW rating.
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TABLE 2.

POWER GENERATION SUBSYSTEM AND
BUS NETWORK EQUIPMENT REQUIREMENTS

26

ITEM NOMENCLATURE PART NO, QTY FURNISHED BY
1 45KW, 270VDC Generator Sys NADC-VT-TS-7502 2 NADC
2 100A, 28VDC Pwr Conditioner NADC-VT-TS-7503 2 NADC
3 200A, 270VDC Bus Controller A-751RG or Equiv 2 NADC
4 200A, 270VDC Bus Tie Controller A-751RG or Equiv 1 NADC
5 100A, 270VDC Load Controller A-754R or Equiv 8 NADC
6 HVDC Feeder Fuse Type F64-C-500 24 Vought
7 100A, 28VDC Bus Controller MS24141~-D1 or 2 NADC
Equiv
8 50A, 115/200 VAC Bus Controller MS24168~D1 or 2 NADC
Equiv
9 100A, 28VDC Bus Tie Contr MS24141-D1 or 1 NADC
Equiv
10 50A, 115/200VAC Bus Tie Contr MS24168~D1 or 1 NADC
Equiv
11 28VDC Feeder Fuse MS28937-XXXX 2 Vought
12 28VDC Feeder Circuit Bkrs MS24571-XXXX 14 Vought
13 115/200 VAC Feeder Circuit Bkrs MS14153~XXXX 16 Vought
14 Cockpit Controls & Displays TBD - Vought
15 10KVA, 115/200VAC Pwr Cond. NADC-VT-TS- 2 NADC
7503
16 Diodes, Reverse Current Protection TBD 2 Vought
External Power Provisions if Required
17 External Power Receptacle TBD 1 NADC
18 External Power Monitor TBD 1 NADC
19 200A, 270VDC Bus Controller A-751RG, or 1 NADC
Equiv
20 Diode, Reverse Current Protection  TBD 1 Vought




The discussion which follows describes a recommended design for
artifically loading the AAES simulator power system.

2.3.2.1 Supplementary Loading Design

Design provisions for artificial (or dummy) loads are provided on the
simulator to allow the power system capacity to be fully exercised. These loads

are connected to the main power buses (270 VDC, 28 VDC and 115/200 VAC) through
electromechanical contactors. The contactors are controlled by the SCG terminal
located in the aft equipment shelf LMC.

Figure 11 provides a block diagram overview of the dummy load
circuitry. Figures 12 through 14 depict the load interconnection at each main
bus and identify the recommended hardware and load current requirements. The
figures also show the division between simulator installed hardware and provisions
versus external simulator hardware.

As shown in the figures, the contactors are controlled by the SCG
via relay drivers. Ideally, this relay driver function would be provided by ADM
load controllers. However, due to the limited initial load controller quantities
being procured for the simulator, the contactors mav be energized by solid
state custom designed relay drivers controlled by an SCG terminal. The estimated
load requirements for these drivers are:

3.5 amperes at 28 VDC for 500 milliseconds
0.4 amperes at 28 VDC continuously

Provisions are included in the design to allow connection of the dummy loads to
the main power buses via SCG control. The dummy load control via the SCG will
be derived by:

o The state of various signal sources installed in the General
Purpose Signal Source Panel located on the aft equipment shelf

o The operational mode of SCG Load Management system software
routine.

This method of control permits dummy loading of the power system by manual (signal
source panel) or automatic (load management) operations. The Boolean logic for
this control will be integrated into the power distribution software of the SCG
Processors to be delivered by Vought with the simulator.

As shown in Figures 12 throughl4, a total dummy load requirement of
135 to 270 kilowatts is required to adequately evaluate the simulator power
system. Since the required mounting space for the dummy loads is somewhat excessive,
mounting of dummy loads external to the simulator is recommended. 1In addition, to
keep the simulator relatively 'clean" of power system 'test' hardware, the power
contactors and wire harnessing associated with dummy load control should also be
located in mounting racks located external to the simulator. Figure 15 schematically
d