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1. Synchronous machine operation

a. (5 pts) Explain synchronous generator power flows using the figures shown, machine conditions for
average power conversion {choose the specific condition among the possible permutations), and the
induction machine torgue speed curve,
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b. (5 pts} Draw a sequence of power condition components of a nominal wind energy conversion system

using a synchronous generator. @
DC

# TEARS - VP
T |pes—en be Acl™ | polbre £
A
51_5[«0!"&0-\#“"47—-
EnEY TEEE Tufe 4 weCs
09\/%5:99

G
aes fhom sandl 48
(D) it fenelsTED  Pouch FEEVES e GoeN

/’apé/? 6'2'2 bsre)

hYe ATER
~E TR M

(2 VT D To TRAEL
e siore OF T °
2 steP o 10f2



ECE 333, SP 2018

NAME SO LY710 r-’

Torgue

Electrical Mecchanical .
fg—s
~——— Lossless machine /\
+ coupling system T°  shatt
e
: ) B — -
- + Braking __ Maotor __ Generatar,
Stator . PN\ Magnetic @ region region region
s

o]
+ .
@ ?ht @ -
-y i
= n'“‘jg';?‘r'c <00 -80 60 40 20 0 20 40 60 B0 100 120 140 160 180 200 220

L L 1 L] i 1 1 1 L] | 1 )] 1 i 1 1
Routor Speed In percent of synchronous speed

2. Induction Machine operation

a. (5 pts) Describe induction generator (for simplicity a 3 phase, 2-pole machine} power flows and how it meets
the frequency conditions for non-zero average power conversion (choose the specific condition among the possible
permutations); include an explanation of the Faraday’s law role in electromechanical power conversion.
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b. (5 pts) Describe induction motor {for simplicity a 3 phase, 2-pole machine) power flows and how it meets the
frequency conditions for non-zero average power conversion {choose the specific condition among the possible
permutations); include an explanation of the Faraday’s law role in electromechanical power conversion.
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