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Application of Power Electronics Technologies to Voltage Regulation in Power Distribution Systems
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Power electronics technologies have been applied to various equipment for power transmission systems, such as DC

transmission systems and frequency converters.
power distribution systems.

However, there have been few reports of the application of power electronics to

In recent years, the thyristor voltage regulator (TVR) has been commercialized as a high-performance and high-reliability voltage
regulator for power distribution lines, thus paving the way for the spread of power electronics technologies in power distribution

systems.

Moreover, in order to further enhance voltage regulation performance, we propose a distribution system voltage

compensator (DVC) as a type of equipment in which a reactive power compensation function is added to a voltage regulator.
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View of TVR installation

00 TVR

OOTvROOOOODODOOOODOOOOoOOoOOooooo
oboooobOooobooooobooooTvrRODOOO
gooood

ooTvROOOOOOOOOOOO

() DOOO0D00DOOoO0o0O0oOoUooDoooOoooOoOd

coooooooboooooono

() DOOODOOOUOODDOOO0OOO0OO0OO0O0O0O20%00

oooo

(3) DOOOOoOooOooOOoUOOooooOoooOoooOn

oooooooorTvROOOOOODOOODOOOOO

goboooooobooobboooboooobooooooo

goboomoobooobobooooo

(4 DO0DOOOoOoOoooo

OooooooooDOooox 225v00d+ 300vmOoQd
gooobooboddoodooouooogo
goobooooboobooooo

41 DOOODO

SvRODOODODOOOOOODODOOODOOOOoOoDioO
goo0oooooboOoOobooTvROOOODODO SVRO
goliopoogoboboodooooooooobooooo
gogboboooogobuobobbooobooooog

gooogbooobbboobbbooossbdd TvrROO
OO00meoovi3oovinisovoooooooooooo
00000000 oooooDoomb@OO TVRODODO
goobobilgoobooooooobobma@™bo TVR
goo2s000000000D00O0O0ODODOOODOODOO
goooooooooooobbbbooogogoogg
gooobobobooobboobooobouoboooboo
oo ooobbooobbbboobooboo
ggoo

0 150V

6,600V Y

ooo
015qv
0300V

[ 600

6,600V b
ooop

0300V
Oad 0O

150V

6,600V
ooop

0150V
0300V

0600V

ZpUV
0180V Hl_sl Viopv
080V

R zov|” Y =0V wov TRy
—0300V 0170V
0500V [D43)v
600V 5s

ObOO

goooooooTvrROOOOOOOOOOOOOODOOOOOO
Os5s00000000000Ma00002s0000000MMbO
gooooooooooo

Dynamic responses of existing and new TVR control methods
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