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Design of no-contact AC voltage regulator which is fit to user

JIANG You-hua, CAO Yi-long, TANG Zhong
(School of Computer and Information Engineering, Shanghai University of Electric Power, Shanghai 200090, China)

Abstract: Industry product quality and human life will be affected by abnormal voltage. Based on this, firstly a no-contact tap
changer AC voltage regulator is designed, its voltage control strategy is researched, and principle of circle current is emphatically
analyzed and deduced by mathematic. At the same time, SCR trigger moment during transient process is calculated and the result can
be provided to other correlative products as the theory. Secondly, the device has high precision and quick response, and current
impulse can be overcome because circle current is little. Finally, the experiment and simulation results demonstrate the feasibility of
the theory analysis.
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Fig.2 Superposition principle of voltage vector
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Fig.3 Main circuit topology of no-contact on-load voltage regulator
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Tab.1 The compensator voltage corresponding to switch state of bidirectional SCR

BN U, K X AR (1) AL i U,

HU PRI / v A v RS /
250 < U, <255 SCR7. SCR2 1S (-30) 220 < U, <225
245 < U, <250 SCR5. SCR2 284 (-25) 220 < U, <225
240 < U, < 245 SCR7. SCR4 344 (-20) 220 < U, <225
235 < U, <240 SCR5. SCR4 415 (<15 220 < U, <225
230 < U, <235 SCR3. SCR2 584 (-10) 220 < U, <225
225 < U, €230 SCR7. SCR6 614 (=5) 220 < U, <225
215 < U, <225 SCR¢» SCRy 744 (0> 220 < U, <225

(k=12,+7)

210 < U, <215 SCR6. SCR7 BB (+5) 215 < U, <220
205 < U, <210 SCR2. SCR3 944 (+10) 215 < U, €220
200 < U, <205 SCR4. SCR5 1044 (+15) 215 < U, <220
195 < U, <200 SCR4. SCR7 114 (+20) 215<U, €220
190 < U, <195 SCR4. SCR7 1244 (+25) 215 < U, <220
185 <U, <190 SCR2. SCR7 1314 (+30) 215 < U, <220
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Fig.4 Sketch of voltage and current phase position
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Fig.5 Equivalent scheme of winding circle current
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Fig.6 Sketch of transient current
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Fig.7 Experiment waveform (X:200V/div; Y: 5ms/div)
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Tab.2 Relation of no-contact on-load voltage regulator
UN UV /A b/IA /A PIW__ PJW /%
201 219 8.58 763 154 17246 16710 969
213 222 8.22 772 141 17509 17138 979
220 218 770 762 126 16940 16612  98.1
229 219 744 764 118 17038 16732 982
239 218 7.15 758 112 17089 16524  96.7
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