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Charged-
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図１ TEV信号を測定する実験装置(a)コロナ放電,(ｂ)火花放電,(c)ブラシ・沿面放電

労働安全衛生総合研究所特別研究報告　JNIOSH-SRR-NO.43(2013）



－ 15 －－ 14 －

 

 

 
 
 
 

 
4)  

TEV
7,8)

1.5 m PP (polypropylene) 3 
mm PP

TEV

Hamamatsu 
Photonics R928, Spectral response 165–900 nm

ESD

2  
 

3  
TEV 3

TEV

 
9,10) TEV  

RLC  

 
TEV VTEV

 

d 

  
 

  
 

  

  
R L
C

A

(3)
TEV

9,10) TEV
 

ESD
TEV TEV

ESD
 

1)  
TEV 3(a)

15 mm

R

2L
(1)

d 0 1 2 (2)

VTEV (t ) Ae t sin dt (3)

0

1

LC
(4)

0

R

2

C

L
(5)

1 TEV  (a) (b) (c)  

2  

労働安全衛生総合研究所特別研究報告　JNIOSH-SRR-NO.43(2013）

特別報告研究-No43-本文1c_CS4.indd   Sec1:14 13/11/13   10:31

－ 15 －

 
 

 

 
3 ESD TEV  (a) (b) 

(c) (d) (e) 
 

 
3.6 kV

TEV
TEV

TEV

TEV
 

 
4  (a) (b) TEV (c) 

TEV (d)  
 

 
2)  

TEV 3(b)

0.3 mm 0.9 mm
400 V 900 V

TEV

TEV

 
3)  

3(c) TEV
TEV

,

 

TEV 3(e) TEV

PTFE

過渡接地電圧による静電気放電の検出

特別報告研究-No43-本文1c_CS4.indd   Sec1:15 13/11/13   10:31

-４０

-２０

０

-６０×１０-3

-５０ ５００ １５０１００ ２００×１０-6

Time(s)

(a)

L
ig

h
t 

in
te

n
si

ty
(a

.u
.)

Time(s)

(b)

-５０ ５００ １５０１００ ２００×１０-6

0.10

0.00

-0.10

T
E
V

 s
ig

n
al

(V
)

(c)
0.10

0.05

0.00

-0.05

T
E
V

 s
ig

n
al

(V
)

-５０ ５００ １５０１００ ２００×１０-6

Time(s)

図４ コーン放電の検出（a）放電発光,(b）TEV,（c）容
量型TEV,（ｄ）電磁波信号

(d)

E
M

 s
ig

n
al

(V
)

-５０ ５００ １５０１００ ２００×１０-6

Time(s)

１０

5

0

-5

-１０×10-3

過渡接地電圧による静電気放電の検出



－ 16 －－ 16 －

 

 

TEV
PTFE

TEV
 

4)  
Propagating brush discharge TEV 

3(d) TEV

 TEV
d

100 V PTEF
40 V

–6 kV PTFE –3.5 kV
TEV

 
5)  

TEV
TEV

TEV
4

1 m
5.6 ns 1 V

 
kV

nC mJ11,12

3
TEV

  
TEV PP

 

TEV
TEV

TEV

TEV

TEV
 

 
 

4  
ESD TEV ESD

TEV

ESD

TEV
ESD

 
 

 
1)  Renforth L, Seltzer-Grant M and Mackinlay R. 
On-line partial discharge testing of outdoor HV plant – 
Applying experiences from 10 years of PD testing 
indoors. 19th Int. Conf. Electricity Distribution 2007 
Paper 0675. 
2)  Makalous S, Tenbohlen S and Feser K A. 
Detection and location of partial discharges in power 
transformers using acoustic and electromagnetic 
signals. IEEE Trans. Diels. El. Insul. 2008; 15: 
1576–1583. 
3)  Chubb J N. Practical and computer assessments 
of ignition hazards suring tank washing and during 
wave action in part-ballasted OBO cargo tanks. J. 
Electrostat. 1975; 1: 61–70. 
4)  Butterworth G J. The detection and 
characterization of electrostatic sparks by radio 
methods. Inst. Phys. Conf. Ser. 1979; No. 48 97–105  
5)  Ichikawa N. Study on detection of negative 
corona discharge generated in rod-plane air gap by 
using external electrode method. Plasma Sci. Technol. 
2007; 9: 686–689. 
6)  Ohsawa A, Ichikawa N. ESD detection by 
transient earth voltage. J. Phys. Conf. Ser. 2013; 418: 
012054 (6pp) 
7)  Kodama T, Suzuki T, Nishimura K, Yagi S and 
Watano S. Static charge elimination on pellets in a silo 
using a new nozzle-type eliminator. J. Electrostat. 
2002; 55: 289–297   
8)  Mogami T, Suzuki T, Choi K-S and Ikehata T. 
Control of electrostatic charge for powder by using 
feedback control-type ionizer system. J. Loss Prev. Proc. 
Ind. 2010; 23: 237–241. 

労働安全衛生総合研究所特別研究報告　JNIOSH-SRR-NO.43(2013）

特別報告研究-No43-本文1c_CS4.indd   Sec1:16 13/11/13   10:31

－ 17 －

 
 

 

9)  Norberg A, Szedenik N and Lundquist S. On the 
pulse shape of discharge current. J. Electrostat. 1989; 
23: 79–88. 
10)  Greason W D, Kucerovsky Z, Bulach S and 
Flatley M W. Investigation of the optical and electrical 
characteristics of a spark gap. IEEE Trans. Ind. 
Applicat. 1997; 33: 1519–1526. 

11)  Glor M and Schwenzfeuer K. Occurrence of cone 
discharges in production silos, J. Electrostat. 1997; 40

41:511–516. 
12)  Ohsawa A. Computer simulation for assessment 
of electrostatic hazards in filling operations with 
powder, Powder Technol. 2003; 135–136: 216–222. 

 
 

過渡接地電圧による静電気放電の検出

特別報告研究-No43-本文1c_CS4.indd   Sec1:17 13/11/13   10:31

労働安全衛生総合研究所特別研究報告　JNIOSH-SRR-NO.43(2013）



－ 17 －－ 16 －

 

 

TEV
PTFE

TEV
 

4)  
Propagating brush discharge TEV 

3(d) TEV

 TEV
d

100 V PTEF
40 V

–6 kV PTFE –3.5 kV
TEV

 
5)  

TEV
TEV

TEV
4

1 m
5.6 ns 1 V

 
kV

nC mJ11,12

3
TEV

  
TEV PP

 

TEV
TEV

TEV

TEV

TEV
 

 
 

4  
ESD TEV ESD

TEV

ESD

TEV
ESD

 
 

 
1)  Renforth L, Seltzer-Grant M and Mackinlay R. 
On-line partial discharge testing of outdoor HV plant – 
Applying experiences from 10 years of PD testing 
indoors. 19th Int. Conf. Electricity Distribution 2007 
Paper 0675. 
2)  Makalous S, Tenbohlen S and Feser K A. 
Detection and location of partial discharges in power 
transformers using acoustic and electromagnetic 
signals. IEEE Trans. Diels. El. Insul. 2008; 15: 
1576–1583. 
3)  Chubb J N. Practical and computer assessments 
of ignition hazards suring tank washing and during 
wave action in part-ballasted OBO cargo tanks. J. 
Electrostat. 1975; 1: 61–70. 
4)  Butterworth G J. The detection and 
characterization of electrostatic sparks by radio 
methods. Inst. Phys. Conf. Ser. 1979; No. 48 97–105  
5)  Ichikawa N. Study on detection of negative 
corona discharge generated in rod-plane air gap by 
using external electrode method. Plasma Sci. Technol. 
2007; 9: 686–689. 
6)  Ohsawa A, Ichikawa N. ESD detection by 
transient earth voltage. J. Phys. Conf. Ser. 2013; 418: 
012054 (6pp) 
7)  Kodama T, Suzuki T, Nishimura K, Yagi S and 
Watano S. Static charge elimination on pellets in a silo 
using a new nozzle-type eliminator. J. Electrostat. 
2002; 55: 289–297   
8)  Mogami T, Suzuki T, Choi K-S and Ikehata T. 
Control of electrostatic charge for powder by using 
feedback control-type ionizer system. J. Loss Prev. Proc. 
Ind. 2010; 23: 237–241. 

労働安全衛生総合研究所特別研究報告　JNIOSH-SRR-NO.43(2013）

特別報告研究-No43-本文1c_CS4.indd   Sec1:16 13/11/13   10:31

－ 17 －

 
 

 

9)  Norberg A, Szedenik N and Lundquist S. On the 
pulse shape of discharge current. J. Electrostat. 1989; 
23: 79–88. 
10)  Greason W D, Kucerovsky Z, Bulach S and 
Flatley M W. Investigation of the optical and electrical 
characteristics of a spark gap. IEEE Trans. Ind. 
Applicat. 1997; 33: 1519–1526. 

11)  Glor M and Schwenzfeuer K. Occurrence of cone 
discharges in production silos, J. Electrostat. 1997; 40

41:511–516. 
12)  Ohsawa A. Computer simulation for assessment 
of electrostatic hazards in filling operations with 
powder, Powder Technol. 2003; 135–136: 216–222. 

 
 

過渡接地電圧による静電気放電の検出

特別報告研究-No43-本文1c_CS4.indd   Sec1:17 13/11/13   10:31

過渡接地電圧による静電気放電の検出


