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Parameters of PM DC Machine

* Blocked-Rotor Test (DC Measurements)

Slowly ramp up DC voltage and @émc current up to nominal valua
Determine resistance of armature winding: 2
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Use similar measurement for field winding to estimate its resistance for field-wound DC machines
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(armature + brush combined
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Parameters of PM DC Machine B ol spd v G
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Parameters of DC Machine

* Stopping Transient (for Determining Inertia)
Tope~ | Measure & Record | a ’Vt , Oy
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Parameters of DC Machine
* Open-Circuit Test (Generated Voltage vs. Speed)




Parameters of DC Machine
* Open-Circuit Test (Generated Voltage vs. Field Currents)
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DC Machines Characteristics:

Speed Regulatlon (fOI’ l\/lotors) Speed-Torque Characteristic
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Voltage Regulation (for Generators)
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Shunt DC Motor
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Series DC Motor T W, gume L i
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Compound DC Motor

« Both Shunt and Series field windings are present

« \arious connections are possible
* Field windings are designed/adjusted and connected to achieve

a desirable torque/speed characteristic

Series ° Speed-Torgue Characteristic
winding Wy
A

Short shunt Separately excited

|

umulative compotnd

Series
winding

Series motor

Shunt
winding

Long shunt



Separately-Excited DC Generator
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Starting DC machine: Issues and solutions

Consider a 1.2 kW, 120 V, Shunt DC Motor with Ra =2 Q, and la_max =20 A

aled curren a,rated 120
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1. Use additional starting resistor in series with armature
2. Use reduced voltage
3. Use Power Electronics Drive & Controller
fuse s .
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DC Motor Drives and Dynamics .
- WOZ iettc G kol DO o Dbl
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Important Topics & Concepts
« Basic principles of controlling DC motors

* Four Quadrants of operation iLa/@ 3
« Power electronic converters

« Dynamic (State) equations of the separately-excited motorz

« Dynamic (State) equations of the PM u
* Possible model & implementations Eé

MAT LA | Srralink
 Read Chapter 10 of the textbook
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Motivation: Speed/Torque Control of DC Motors
Recall Separately Excited DC Motor and PM DC Motor
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Control methods:

1. Varying armature resistance (not practical
due to high losses)

2. Varying field (only for field winding)

3. Varying terminal voltage

4. Varying armature current
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Power electronics V' 5

efficiently process and transfer the electric power from the availabglvgl£ e
form to a desired form using semiconductor switching devices— “*“ .z
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* Power electronics refers to the study of electronic circuits which
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Conversion types L & 110

wt ot (>PL fo 4o o level |
°converters @ s
« For small & large DC motor drives
- ACEC
* For large DC motor drives
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DC-DC conversion gcille
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= 100V T
Input source: 100V P, = 1000W P, =500W

Output load: 50V, 10A, 500W
How can this converter be realized?
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Components available for lossless power processing
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SWltch can be realized using:
“+Insulated Gate Bipolar Transistor (

e Metal Oxide Semiconductor Field Effect
Transistor (MOSFE
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@/SDC’CEnverters Quadrants
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DC-DC Converters Quadrants - Summary

Name Forwarding motoring  Forward generating Reverse motoring Reverse generating
E_ Va V,>E; >0 E,>V,>0 V, <E; <0 E, <V, <0
I, I, >0 [,<O0 I, <0 [,>0
T, Positive (CCW) Negative (CW) Negative (CW) Positive (CCW)
T, Negative (CW) Positive (CCW) Positive (CCW) Negative (CW)
W, Positive (CCW) Positive (CCW) Negative (CW) Negative (CW)

: : Car in forward : :
Car in forward (drive) Car in reverse mode Car in reverse mode

: : (drive) mode going : , : :
mode going uphill downhill going uphill going downhill

Example



Looking ahead...

e Continue Module 4





