
21 6 4  

 

 

 

 

 

 

 
 
 
 
 
 

 

 
 

 
 

    

2006  15,900,000 4,770,000 20,670,000 
2007  2,100,000 630,000 2,730,000 
2008  1,700,000 510,000 2,210,000 

 

 

 19,700,000 5,910,000 25,610,000 
 
 

 

 

SF6  
 

 
SF6

SF6

( CO2

24,000 )

SF6

SF6 N2 CO2 H2

He

CO2

CO2 SF6

SF6

SF6

SIMENS



 
 

 

(1)
GWP

SF6

SF6

SF6

(2)

3
ns

ICCD

 
 

 
(1) 

 

10mm 40mm 1

ns
ICCD

C7977
C7700

C5094
PMT

PG
PC

2
ICCD 3 ICCD

3 ICCD

ICCD

ICCD

3
4

 
 
 
 
 
 
 
 
 
 
 
 
 

1  
 
 
 
 
 
 
 

2 ICCD  
 

(2) 1

VPD VB P

5
10mm

SF6 VPD VB

VB

 
 
 
 
 
 
 
 
 
 
 
 
 
 

3  

Matching circuit

P.G.

Digital O.S.C

Streak Camera
(Spectroscope)

PC

ICCD Camera

Tri signal

PMT

Light intensity

PD current
Voltage wave

Framing ICCD

Camera

Power source
AC High Voltage (60 Hz)
Lightning Impulse

Needle electrode

Plane electrode

Framing ICCD camera

Blue filter

Red filter 

No filter

ICCD
camera

ICCD
camera

ICCD

camera

Nikkor 85mm

F1.4s

Needle electrode

Plane electrode

Framing ICCD camera

Blue filter

Red filter 

No filter

Blue filter

Red filter 

No filter

ICCD
camera

ICCD
camera

ICCD

camera

Nikkor 85mm

F1.4s

Nikkor 85mm

F1.4s

Chamber Framing ICCD Camera

Transformer

Streak Camera

PMT : Photomultiplier tube  



 
 
 
 
 
 
 
 
 
 
 
 
 

4  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

5 SF6  
 

(1) 6

 
 

(2) 7

2
3

8

8

1
2

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

6 A,B
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

  (i) (ii)   (iii)  

7

 

8 
 

1000900800700600500400300200

Wavelength (nm)

Framing ICCD camera

PMT

Nikkor 85mm F1.4s

Leader discharge

Streamer discharge

400-410 nm

475-485 nm

595-605 nm

375-425 nm

465-500 nm

530-570 nm

510-590 nm

610-690 nm

340-440 nm

320-540 nm

580-2000 nm

Measuring limitMeasuring limit

 

 

120

80

40

0
700600500400300200

Wavelength (nm)

120

80

40

0

L
ig

h
t 

e
m

is
s
io

n
 i
n

te
n

s
it

y
 (

a
.u

.)

Position A

Position B

60

40

20

0

-20

P
D

 c
u

rr
e
n

t,
 i
 (

m
A

Time (200 ns/div)

8

6

4

2

0

P
D

 L
ig

h
t 

in
te

n
s
it

y
 (

a
.u

.)

Time (100 ns/div)

Streak image

15mm
PD2nd PD3rdPD1st

PD2nd

PD3rd

Streak camera

FICCD camera

 

5mm 5mm

(iii)(i)

5mm

(ii)

10

8

6

4

2

0

L
ig

h
t 

e
m

is
s

io
n

 i
n

te
n

s
it

y
 (

a
.u

.)

706050403020100

PD current, i(mA)

PD
1st

PD2nd

PD
3~5th

(b)

(a)



9

2

 
 
 
 
 
 
 
 

(a)  (b) (2 )   (c) (5 ) 
9  

 
(3) 

10
(a) (b) (c)

(c) (a)

11 12 R
B

 
 
 
 
 
 
 
 
 
 
 
 

(a) B   (b)B 1    (c)B 2( ) 
 
 
 
 
 
 
 
 
 
 

(a)R   (b)R 1   (c)R 2( ) 
10  

 
 
 
 
 
 
 
 
 
 
 
 
 

(a) B/R                (b) R/B 
11  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

(a) B/R_2      (b) R/B_2  
 
 
 
 
 
 
 
 
 
 
 
 
 

(a) B/R_4      (b) R/B_4  
12  

 
11

12
2 4

1mm1mm

v

1mm

v

 

 

 

 

 



 
 

(4) 

N2

N2

0.1% N2

3%

30%
13 N2

14 N2

0% 3%

N2

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

13 N2

 
 
 

 
1  

M.Hikita, S.Ohtsuka, S.Okabe, 

S.Kaneko, Insulation Characteristics of 
Gas Mixtures including Perfluorocarbon 
Gas, IEEE Transactions on Dielectrics 
and Electrical Insulation, Vol.15,No.4, 
pp.1015-1022, 2008 , 

(a)  (b)    (c)

(a)  (b)    (c)

N2

0% 3%

10  

  

50

25

0

700600500400300

Wavelength (nm)

50

25

0

50

25

0

50

25

0

L
ig

h
t 

e
m

is
s

io
n

 i
n

te
n

s
it

y
 (

a
.u

.)

50

25

0

N2 0%

N2 0.1%

N
2
 0.5%

N2 1.0%

N2 3.0%

N2:2nd Positive spectrum

 

5 mm5 mm 5 mm
 

5 mm5 mm 5 mm
 



 

Vol.2 2008
p32-42 

 

http://epower.ele.kyutech.ac.jp/ 

http://epower.ele.kyutech.ac.jp/comm01/ 

 

 


