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DIESEL-ELECTRIC SHUTTLE CAR
PROPULSION SYSTEM BLOCK DIAGRAM
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TWO OPERATIONAL QUADRANTS OF BI-DIRECTIONAL DC/AC CONVERTER ARE USED IN TRACTION MOTOR CONTROLLER
FOR MOTORING OR BRAKING

BI-DIRECTIONAL

DC/AC
INDUCTION
+ CONVERTER MOTOR
VF1-75 (
650V DC \:)
- 0 -440V AC

MOTORING POWER FLOW

OR
REGENERATING (BRAKING)

THE SAME BI-DIRECTIONAL DC/AC CONVERTER CAN BE USED AS GENERATOR CONVERTER

i

INDUCTION
GENERATOR

+
VF1-75C
{\Jﬁ o 650V DC

ii AND

COMBINATION OF DC/AC CONVERTERS USED AS GENERATOR CONVERTER AND TRACTION MOTOR CONTROLLER
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MAIN FUNCTIONS OF THE GENERATOR
CONVERTER:

1. TO PROVIDE EXCITATION AC CURRENT TO

THE ROTATING GENERATOR OFF OF DC BUS.
2. TO RECTIFY AND BOOST MOTOR VOLTAGE.
3. TO REGULATE DC BUS VOLTAGE.




DIESEL-ELECTRIC SHUTTLE CAR
START SEQUENCE

1. ENGINE STARTS
WITH THE STARTER
3. EXCITATION MODULE
OFF OF THE BATTERY. TEMPORARILY APPLIES
ENGINE MAINTAINS AT BRSO
IDLE RPM. INITIAL EXCITATION OF
MOTOR FLUX AND
2. ALTERNATOR VOLTAGE.

5. AS SOON AS DC BUS
VOLTAGE EXCEEDS
BATTERY VOLTAGE,
EXCITATION MODULE
CUTS OUT.

BEGINS CHARGING
THE BATTERY.
BATTERY VOLTAGE IS
RESTORED TO 28V IN

Excitation Modu
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TRAM 1

VF1-75
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VF1-75C
Converter

650VDC

4. GENERATOR
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CONVERTER STARTS
EXCITATION OF THE
INDUCTION GENERATOR
OFF OF DC BUS AND
CHARGING THE DC BUS
OFF OF THE MOTOR
VOLTAGE.
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VF1-75
CONVEYOR
6. GENERATOR
CONTROLLER IS NOW
SELF-SUSTAINABLE. IT
S, | [menoue
CONVEYOR DRIVES
POINT OF 650V. CAN OPERATE NOW.




DIESEL-ELECTRIC SHUTTLE CAR
CONTROL STRATEGY

1. DC BUS IS SUSTAINED AND
IS REGULATED BY THE
GENERATOR CONTROLLER AT
650V WHILE DIESEL/
GENERATOR RPM VARY FROM
750 TO 1800 RPM
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