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Highly Sensitive Partial Discharge Sensor with Remote Monitoring Capabilities
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ABSTRACT

Remote monitoring partial discharge sensor, equipping with hybrid filter combining optical and electrical noise reduction
capabilities and with signal integrating function to calculate total arc energy, was investigated. Hybrid filter showed insensitivity to
fluorescent and incandescent lamps under simulated distribution panel condition. Signal integrating function showed selective
detection capability corresponding to different arc energy levels, while convention arc sensor had difficulty to discriminate arc
energy level due to bursty arc waveform and peak level detection characteristics. The sensor showed possibility for application to

remote monitoring partial discharge sensor, since it detected arc energy level corresponding to normal open and close discharge in
low voltage 100A MCCB at 2m distance.

=

Distribution Panel Discharge Sensor, Opto-electronic Discharge Sensor, Variable Monitoring Area Sensor
AR W AlA, B3R A A, A e 2 T Al

.M 2 A4 AHg3tel A D A SHx

BHE 7S A7 2ot ek nAed Sl

RS 7171 Al 7171l aAA @Al F oA ofZAE WS ol 8d Ay B RuE

A 2YFVOR olold HFHE GPol AV Y ALUS VIR BAFANYIG ABsel 1% 3

2 o]F Aol BAE = Qe RUHY Al2Es 3 SAA AL Al FEEAE Fole ol AREE wt

82 S, g 2HE oEHE MAEY 44 Y56l ol we AN YW AAPAE
» & X™ XHcorresponding author) : QIF O stm & 2 & 415 5t 2Hknchoi @incheon.ac.kr)

XL - 2015, 01. 05 AAKFH)L A} 2 2015, 03. 13 A AR - 2015, 03. 23

349



JKIECS, vol. 10, no. 3, 349-3%, 2015

integrating energy

R X o w° = nos T T ’KE g
‘mﬂDTX\“7Haﬁ Vs ,MUF‘W-LJIFL\WLEO\NUWM
. »A.._ o _z._.e ] o g - N EL JLI,HW _
o R~ mor i A " T AR © = T g -
o Mo 2o — EE m [) T o T T o B
oY of = L — 8 c R HO o AR g \
= T = = a 2r O N 3
B TS TS P i
BR TN g \ s ALw AT o g KX 8 ®
o = ~— - ®» }Wi‘lﬁax uy
ﬁobE&WXxRoﬁa I R o8 T o} Ao~ = g
PRI 5! NG xErw®X g =3 £ 53
w oo O m@ﬂ@r_q 8 & 3 ;&mﬂﬁaﬁlﬂmaEdru.. I
ATR®E R B o == | T ERVTen’ R o 5
W oma DS T o < g ~“¥wx P TFo p
R I & Tk trE % g <
— T AN T T o 5 WﬂVLATﬁﬁchﬂ7o
L @ 0 oyd — N
ERx®n oz o8 8 I T R T R .
TX oM 2 XN N x TR TEL s ww =
=0 oo g N oo [ N « < wm awﬁmca«‘% 55
&5 T S o B A& e O o o S o =
PPEwa S lwx 3 CoOEeataw e -
S X E _BmEw % s °FIBmgE AT T
AEEEEFEIER G | LowsfoHs T 5K
T T w = @ N o _ PRI _BE Y s
Llaéorﬂi ﬁﬂ = o s M%ﬂﬂn% N
B W or o N R THWARNOR T T W Sy
TRFRXRAXFHUFRITILIRETT T MBT TN T B X 6N
mﬂﬂﬂﬁ%ﬂﬂ%%ﬂ%%%%ﬂ ﬂnmr_ﬁlutﬂﬂﬂﬂdrmfdr mﬂﬂmmufi
4 5 P f . = '
ﬂlorumegwl%ﬂ@rm,mwo%%%%ﬂn %%Mu%ﬂﬂmuﬂn%u.am wo & ™ e
PLRLATRRL R BT o BERIT RO, NE o oy op
P —_ ) <o) T — o) —_— =) o
LY am gV g eI =g 7= OB m xR B o oon
NEEE Sl TR S =R T I (R - . FRCINEC A T FLEE
Y —_ 0 a oy y !
GO T e N7 TR TR oo A E?:,_%umm - ﬂ%o,.m@_.mﬂ
I e Rl M il . A - - I TR A
o] %R oI 2 IE N = w B o = < @ ol o n % G Qs
TR N S N AL BT RO g R B s B T TR
MY TR T RT N L RRD (N R (& %o K =X 4T
< ) N . D ™o L TFE K = o
Bl ob mo %ﬂ%ﬂﬂdrunﬂn%%%mﬂdrﬂ wﬁﬂﬁLu%l%i 0 o X
ol = B or 7 TN ™ < T ) & o] ol o N
o X W . P Ty M oss LaTaﬁmOmLWﬂ@r]]@i%%m_xmﬂEm_. IH o = om e
e REANT I R s m N T SR T IS e oW T
o 5 ~ — — 0 e
_Lmo%_omﬂ7uﬂoMM%ﬁWWbmwﬁﬂwmumjmréMmeﬁo#aUmo%ﬂxe = Hrﬁrd.wu#
To o ol B N ) JANEE T~ I= Wi ) = _ 2o T
o oxm WKMol BN BN = — oo N 0 o A o E
]ﬁﬂnﬂ%%kﬂ]a1at%@]xﬂo%mﬁﬂr S T om T o SRR T
TT  x EEEs TR HASREN T Ve TR ey =T o,
B R Mo d T g R = YN S U o, I g w o o
Brws oA mTARRE AR RT Wy %wﬁ% wﬁﬂﬂ%%
o N B % Ny MW L8 S H v o BT o R o Bl Bo
P W mm MM TR ER S RMT R gE ] T N N
il olxrw T T mAM T HITT T WETFT R W oap o ey
NEorop DT T HET B X oo o ™o N AT YR 9% N GG R

Fig. 2 Integrated arc level detection scheme
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Table 1. Energy level of strobe flash
Energy Level 1 Level 2 Level 3 Level 4
Eptasn(J) 25] 59] 76] 9]
VEtasn(V) 195V 300V 340V 380V

Ratio 100% 42% 33% 26%
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Fig. 7 Block diagram of sensor receiver
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Table 2. Receiver gain adjustment corresponding to
flash energy level

Sensitivity | Level 1 | Level 2 | Level 3 | Level 4
Ertasn(]) 25] 59J 76] 9%J

Series Res. 39kQ 12kQ 8.4kQ 6.2k

Sensitivity High Normal | Low #1 | Low #2
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