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구분 송전망 배전망 합계

접속(건) 720(0.01%) 905,710(99.9%) 906,430(100%)

용량 (GW) 8.2(25%) 25.5(75%) 33.8(100%)

[자료 : 한전배전계획처]
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∆𝑉 = 𝑉𝑆 − 𝑉𝑅 ≈ 𝑃𝐿 − 𝑃𝐺 𝑅 + 𝑄𝐿 − 𝑄𝐺 𝑋
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불감대중심전압
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Active Power Flow Regions

Locked Forward

Locked Reverse

Idle Reverse

BidirectionalBidirectional

Cogeneration Cogeneration

No operation

No operation

No operation No operation

No operation

No operation

Reverse Power Flow Region Forward Power Flow Region

No load region운전모드 제어특성

Locked 
Forward

상황 : 계통내조류방향이항상정방향인경우적용
특징 : 조정대상순방향고정(역조류부동작)

Locked 
Reverse

상황 : 계통내조류방향이항상역방향인경우적용
특징 : 조정대상역방향고정(순조류부동작)

Idle Reverse
상황 : 계통내조류방향이항상정방향인경우적용
특징 : 조정대상순방향고정(무부하및역조류부동작)

Bidirectional
상황 : 부하전환에의해정조류및역조류가발생하는계통에적용
특징 : 계통전원방향변경에따라조정대상변경

Cogeneration
상황 : 분산전원에의해정조류및역조류가발생하는계통에적용
특징 : 역조류시에도조정대상순방향고정

부하측(Normal Load Side)전원측(Normal Source Side)

순조류(Forward Power Flow)

역조류(Reverse Power Flow)
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VS VL

S/S #1 S/S #2

Close Open𝑉𝐶𝑀𝑃,1𝑉𝐶𝑀𝑃,2

𝑉𝐶𝑀𝑃,1 = 𝑉𝐿 − 𝐼 𝑅𝑠𝑒𝑐,𝐹 cos 𝜃 + 𝑋𝑠𝑒𝑐,𝐹 sin 𝜃

𝑉𝐶𝑀𝑃,2 = 𝑉𝐿 − 𝐼 𝑅𝑠𝑒𝑐,𝑅 cos 𝜃 + 𝑋𝑠𝑒𝑐,𝑅 sin 𝜃

Normal Load SideNormal Source Side

COGEN-Forward, BIDIR-Forward

COGEN-Reverse

VS VL

S/S #1 S/S #2

Open Close𝑉𝐶𝑀𝑃,3

𝑉𝐶𝑀𝑃,3 = 𝑉𝑆 + 𝐼 𝑅𝑠𝑒𝑐,𝑅 cos 𝜃 + 𝑋𝑠𝑒𝑐,𝑅 sin 𝜃 BIDIR-Reverse
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∆𝑉𝐿 TAP_DELTA_HI TAP_DELTA_LO

Active Power Flow Regions

Bidirectional (rev) 

Cogeneration (rev) Cogeneration (fwd)

Inhibit operation
(DVLOW = logical 1)

Inhibit operation
(DVLOW = logical 0)

High tap 
delta V

Low tap 
delta V

High tap 
delta V

Low tap 
delta V

Bidirectional (rev)

Reverse Power
Flow Region

Forward Power
Flow Region

50REVP 50FWDP

No Torque
Region

TAP_DELTA_HI

∆𝑽𝑳
TAP_DELTA_LO

High tap delta voltage operation

In between operation

Low tap delta voltage operation

∆𝑉𝐿 ≥ TAP_DELTA_HI

∆𝑉𝐿 ≤ TAP_DELTA_LO
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Case A : low load (30%), peak PV generation (100%) Case B : low load (30~100%), peak PV generation (0~100%)

과전압발생구간
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▪ 𝑉𝑚𝑎𝑟𝑔𝑖𝑛 = 𝑉ℎ𝑖−𝑙𝑖𝑚 − 𝑉𝑙𝑜−𝑙𝑖𝑚 − 𝑚𝑎𝑥𝑉𝑟𝑖𝑠𝑒 +𝑚𝑎𝑥𝑉𝑑𝑟𝑜𝑝

▪ 𝑉𝑚𝑎𝑟𝑔𝑖𝑛 > 0 𝑏𝑎𝑛𝑑𝑤𝑖𝑑𝑡ℎ < 𝑉𝑚𝑎𝑟𝑔𝑖𝑛 𝑉𝑚𝑎𝑟𝑔𝑖𝑛 < 0

▪ 𝑉𝑙𝑜−𝑙𝑖𝑚 +maxV𝑑𝑟𝑜𝑝 +
𝑏𝑎𝑛𝑑𝑤𝑖𝑑𝑡ℎ

2
< 𝑉𝑟𝑒𝑓 < 𝑉ℎ𝑖−𝑙𝑖𝑚 −𝑚𝑎𝑥𝑉𝑟𝑖𝑠𝑒 −

𝑏𝑎𝑛𝑑𝑤𝑖𝑑𝑡ℎ

2

= 4V

= 1V
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= 4V, = 2V
= 2V
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파라미터 분산전원의영향완화방안 문제점 (부작용)

목표전압(Vref)
• DER의높은출력에따른과전압상황에서목표전
압을낮게설정하면과전압문제완화

• Peak 부하상황에서 DER의낮은출력시저전압
문제발생우려

불감대(Bandwidth) • 불감대를늘려탭제어횟수저감 • 전압제어효과저하 : 전압변동증가

지연시간(Time delay)
• 지연시간을늘려탭제어횟수저감
• 전압변동크기에따라지연시간조정 (inverse 

time delay)

• 전압제어효과저하
• DER의급격한출력변동에대응불가
• 전압제어기(LTC, CBs, SVR, SI)의지연시간협조재
조정필요
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Case A (with SVR) Case B (with SVR + Smart Inverter)

Performance Index

(Σ 𝑉𝑛𝑜𝑚 − 𝑉𝑡,𝑖
2

*100)

탭제어횟수

OLTC SVR

2205 1 47

Performance Index

(Σ 𝑉𝑛𝑜𝑚 − 𝑉𝑡,𝑖
2

*100)

탭제어횟수

OLTC SVR

1407 2 7
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