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Design of a generator producing simulated signals of the power grid for power quality analysis
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Abstract: With the help of power elctronics technique and computer control technology, a power quality generator based on ARM7
controller and power electronics components is designed to overcome the common disadvantages of existing power quality
generators, such as huge size, intricate structure, simple functions and low power. The single-phase AC-DC-AC structure, control
tactic of sinusoidal pulse width modulation (SPWM) and closed-loop control to achieve stable output voltage are
adopted. Moreover, a single-phase prototype machine is designed and waveforms are tested. The results of the experiment validate
the control tactic, software and hardware design. The prototype machine can generate various kinds of power quality
waveforms, such as voltage sags, swells, notches, interruptions and harmonics. It can be applied in teaching and experiments
because of its advantages such as small size, simple structure and possibility of achieving high power.
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Fig.1 Structure of the system

FITE RGeS . 12 B 1 TAR R B
FLP 8 B e A 5 (1 EAR TS DU I # A: 5ot
BAPCHL, Pt fe oI5 S R EEEhlast, mhiis
s A PWMBK MR 5, T IK ] R i A 30548
I P 9% Sh 2R T 0% CAnZ RO i /A TGBTE L )
RN AR, ARSI AR T A B L
VEL BT, AUR] AR B P ) F RE R S
Wit N TRGERRISEIE, REURME SR
FLL BRI i S P AZ 90 PO T e A0~ 3 VI [ P s
F5, PR T A/DR R, IR —
S8 R T SE R SE N B SPWMAE 5 [k s, AT
ST AR

2 ARt

A HL B BT R B AR T R BB B R
BN a7 N e DR VS AL NS 5 47 IS L N S S e
DA AR 5 VR B L R ]

2.1 ERFBRKIKIT

A ZR G A A AR L L K A A

R L AR HL R A B, SR T2 T

IR RN
T

TL
Ua ™

=

ZS Va D RZE \' DK— RAT
°T T
E2 thE+ B EEEE

Fig.2 Principle of main circuit
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Fig.3 Drive and protection circuit
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Fig.5 Signal conditioning circuit
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Fig.6 States of switches and output waveforms
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Fig.7 Principle of uniform sampling
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Fig.9 Program flow chart of external interruptions
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