
 

 

저 시-비 리- 경 지 2.0 한민  

는 아래  조건  르는 경 에 한하여 게 

l  저 물  복제, 포, 전송, 전시, 공연  송할 수 습니다.  

다 과 같  조건  라야 합니다: 

l 하는,  저 물  나 포  경 ,  저 물에 적 된 허락조건
 명확하게 나타내어야 합니다.  

l 저 터  허가를 면 러한 조건들  적 되지 않습니다.  

저 에 른  리는  내 에 하여 향  지 않습니다. 

것  허락규약(Legal Code)  해하  쉽게 약한 것 니다.  

Disclaimer  

  

  

저 시. 하는 원저 를 시하여야 합니다. 

비 리. 하는  저 물  리 목적  할 수 없습니다. 

경 지. 하는  저 물  개 , 형 또는 가공할 수 없습니다. 

http://creativecommons.org/licenses/by-nc-nd/2.0/kr/legalcode
http://creativecommons.org/licenses/by-nc-nd/2.0/kr/


年 月

전

철
도

 전

변
압

 보

 계
전

 

 실

연

전 철도 전 변압 보 계전

실 연

[UCI]I804:24011-200000265467



전 철도 전 변압 보 계전

실 연



전 철도 전 변압 보 계전

실 연



- 4 -



ABSTRACT

.Ⅰ ······································································································································· 1

적 고찰.Ⅱ ···················································································································· 2

고조 발생원1. ···································································································· 2

스 트결 변압2. ···································································································· 7

비 차동계전3. ·········································································································· 11

실 실험 결과 및 고찰.Ⅲ ·················································································· 21

안 변전 간 실 실험1. ··········································································· 21

산 변전 간 실 실험2. ··········································································· 26

결.Ⅳ ····································································································································· 32

참고문헌【 】



사 리스1 ························································································· 3

고조 발생원2 ····················································································································· 4

고조 향3 ······················································································································· 5

전 계통 측 에 책4 ································································································· 6

수 가측 측 에 고조 책5 ··················································································· 6

스 트결 변압 수6 ····························································································· 8

각 사고별 전 크 및 차전7 ······················································································ 28



그림 합 곡 전1 ··································································································· 2

그림 사 리스 조 시2 ································································································· 3

그림 본적3 ············································································································· 4

그림 스 트결 변압 등가 및 전압벡 도4 ························································· 7

그림 단 변압 원리 조5 ·················································································· 10

그림 비 차동계전 등가6 ······················································································ 12

그림 차동계전 동7 ······································································································ 12

그림 비 차동 계전 정상상태 동8 ·········································································· 13

그림 비 차동 계전 내 고 발생 시 동9 ···························································· 14

그림 상적10 CT ········································································································ 15

그림 등가11 CT ············································································································ 15

그림 등가12 CT ················································································································ 16

그림 등가 벡 도13 ·········································································································· 17

그림 특 고 한 도14 CT 87 ·········································································· 18

그림 변압 싱과 및 변15 ················································································ 18

그림 점검 도16 ·········································································································· 19

그림 각 제 사 및 방법17 ·················································································· 19

그림 고 점 결 도18 CT ···································································································· 21

그림 계전 전 치 결과19 ························································································ 22

그림 계전 측 전20 1 ···································································································· 23

그림 계전 측 전21 2 ···································································································· 23

그림 고 점 전22 ·············································································································· 24

그림 고 해 방안 적 한 전23 ············································································ 24

그림 안변전 존결 도24 ···························································································· 25

그림 안변전 개 한 결 도25 CT ·············································································· 25



그림 산변전 결 도26 CT ······························································································ 27

그림 산변전 벡 도27 ···································································································· 27

그림 산변전 전 도28 ···························································································· 28

그림 산변전 측 결 도29 TS CT ····················································································· 30

그림 산변전 과전 계전 결 도30 ············································································ 30

그림 산변전 과전 계전 변경 결 도31 ·································································· 31







- 1 -

서 론

․



- 2 -

이론 고찰

고조 의 발생원인

그림 2 합 곡 전
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→ 칭과 능

→
전 조정 전압변( )

사 크 컨버 주 수변( )

직→ 정 순변( )

직 → 버 역변( )

직 직→ 전압변( )

1 사 리스

그림 3 사이리스터 구조와 표시



- 4 -

그림 4 본적 왜형

발생원 주 방식

전 변 치

상 전6 Inverter(VVVF)

상 전12 무정전전원 치

상 전24 사 리스

전 조정 히 제어

전

상 제어 아크

전 정

평

무정전전원 치(UPS)

프린OA (PC, )

전 배전압

정 평
룸 에어컨(Inverter )

전 상제어 백열전 조

타 도 여 전 변압

2 고조 발생원
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전 계통 고조 저감 책

4 전 계통 측 에 책

필 수 가측 고조 책

5 수 가측 측 에 고조 책
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스코트결선 변압기

，

〜

결 도(a) 전압벡 도(b)

그림 5 스 트결 변압 등가 및 전압벡 도
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차 수1 차 수2

상 변압M N n

상 변압T 0.866×N n

6 스 트결 변압 수

，




×N

×  

∼

∼

∼



- 9 -

，



- 10 -

 ×   ，

，

n

n  n
E

E E
E

×E
 

， ，

I

I×n  n   I×n  I×n I

× I  I im n  n

I  I  I

I  I  I

원리(a) AT 조(b) AT

그림 6 단 변압 원리 조
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비율차동계 기
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그림 7 비 차동계전 등가

그림 8 차동계전기의 동작
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그림 9
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그림 10 비율차동 계전 의 내부고장 발생 시 동작

IP 
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그림 11 상적 CT

그림 12 의 등가회로CT
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그림 13 등가회로
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그림 14 등가 벡 도

VS V S
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그림 15 특 고 한 도CT 87

그림 16 변압기 싱과 선 및 변류기
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그림 17 점검 도

그림 18 각 제 사 및 방법
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실증실험 결과 및 고찰

노안 변 소 구간 실증실험

비율차동계 기 련 실험 및 분석

그림 과 같 변 결 가지고 고 점 변18

그림 19 고 점 결 도CT
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그림 20 계전 전 치 결과

차측 전 가 많 검 는 원2

해 보
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그림 21 계전 측 전 1

그림 22 계전 측 전 2
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그림 23 고 점 전

그림 24 고 해 방안 적 한 전
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실증실험 결과 고찰

안 변전

변압 차측 과전 계전 동 시 차단 트립 는 생략하 다 그2 TP .

림 는 안변전 존 결 도 그림 는 개 한 결 도 나타내고 다24 25 CT .

그림 25 안변전 존결 도

그림 26 안변전 개 한 결 도CT
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수전측 무전압 신 라 고 전철제어반과 연결하 다.

익산 변 소 구간 실증실험

비율차동계 기 련 실험 및 분석

산 변전 간 비 차동계전 동 빈번히 발생하고 다 그 상.
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그림 27 산변전 결 도CT

그림 28 산변전 벡 도

벡 도에

산변전 간 전

한 결과 각각 전 정 나타내고 각상별 상 정상 다, .

그림 산변전 변전 전 나타내어주고 다28 .
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그림 29 산변전 전 도

일시

좌M 좌T

차1

전류

차2

전류

차2

차환산1
위상차

차전류

(%)

차1

전류

차2

전류

차2

차환산1
위상차

차전류

(%)

15.01.08-16:

01:04
47.9 195 69.6

거의

동일
8.6 19.9 58.2 20.8

거의

동일
0.4

15.01.08-16:

01:04
70.3 288 102.9

거의

동일
12.9 20.0 59.3 21.2

거의

동일
0.5

15.01.08-16:

35:15
103.0 354 126.4

거의

동일
9.3 23.1 68.6 24.5

거의

동일
0.6

15.01.08-16:

35:20
121.0 399 142.5

거의

동일
8.5 39.6 119 42.5

거의

동일
1.2

15.01.08-16:

40:26
125.0 410 146.4

거의

동일
8.5 102.0 302 107.9

거의

동일
2.3

15.01.08-16:

59:15
117.0 490 175.0

거의

동일
22.9 50.0 149 53.2

거의

동일
1.3

7 각 사고별 전 크 및 차전

산 변전 간 각 비 차동 계전 동 사고별 전 크 차전 계산

하여 에 나타내었고 각 동 사고별 통하여 동 사고 개 하고7 ,

한다.
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실증실험 결과 고찰

과전 계전 차측 변 결 변경 전차 에 전동차 운행에 하가 발생2

하 변압 통하여 흡상 게 어 다 산변전 경우 하나 변AT .

압 차측에 고 과 존 각각 차단 고 는 특 한 태 전방식2

그림 같 결 도 그림 과 같 과전 결 도 나타내었다29 CT 30 .

해 고 에 하가 발생하 고 에 는 변압 만 흡상 어야 하AT

나 고 과 존 연결 어 어 하가 존 에 는 변압AT

도 흡상 다 게 존 에 흡상 전 는 존 통하여 다시 고. TS1

방향 흘러가게 하여 고 에는 에 는 차 하 발생, TS3

전 존 변압 흡상 전 지 합쳐져 흐 게 다AT .
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그림 30 산변전 측 결 도TS CT

그림 31 산변전 과전 계전 결 도
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그림 32 산변전 과전 계전 변경 결 도
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결 론
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