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Electromagnetic Susceptibility Testing of Feeder Remote Terminal Unit for

Distribution Automation System
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Abstract

This paper presents the electromagnetic susceptibility (EMS) testing of feeder remote terminal unit for distribution
automation system. In the past, indicators of electrical distribution stability are depicted in SAIFI and SAIDI that they
are depended on stabilities of equipment installed in distribution system. Especially, stability in feeder remote
terminal unit plays a key role in those indicators. Therefore, EMS standard should be defined for indicating the
system stability. This paper presents testing guideline and testing results of feeder remote terminal unit according
to IEC 61000.

Keywords: Feeder remote terminal unit, distribution automation system, electromagnetic susceptibility, SAIFI,
SAIDI.
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(LBS), Current Transformer (CT), Potential Transformer
(PT), Feeder (FRTU),
Communication wa ¥ Graphic User Interface (GUI) 917

Remote  Terminal  Unit
peAUsEnoUvedsTEUUIMNg L Snlulia whesnimues
svuumieliiiesdueguiadosnmvesmise fanu
svoglna (FRTU) Salugunsalilddyigaluszuudming
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(Electromagnetic Susceptibility Testing: EMS) Tusg 6l u
UUIYIRANITakandlafaiyy ISPR14-2, CISPR20,
CISPR24, En50082-1, EN50082-2, IEC6100-4 1Judu ER
Junnsgruiididydeiadosaimssuusmngli
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IEC61000 lnsnisnagauwioaniu [2-8]
Electrostatic Discharge (ESD) IEC61000-4-2

- Conducted Immunity (CI) IEC61000-4-6
Radiated Immunity (RI) IEC61000-4-3

- Surge Immunity (Surge) IEC61000-4-5
Electrical Fast Transient (EFT) IEC61000-4-4

- Power Frequency Magnetic IEC61000-4-5
- Voltage dips IEC61000-4-11
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2.1. Electrostatic discharge immunity testing

n1snaaeudiiAquiudeUszyldfiaing
(Electrostatic discharge immunity testing) #uu1R§1U
IEC 61000-4-2 (1995) 1Jun1snageuarnunusionisgn
sumulugUresnisaieyseqliiainggdiamanus i
nsaeUsebnwuududa (Contact discharge) wagn1s
meUszalwiueInie (Air discharge)

Anaaauazitgunsainaaey ESD vn1389 ESD
Wisumumheinauszeslng 3 dnwaemeriufe Indirect
discharge to HCP, Indirect discharge to VCP lag Direct
Application fauanslusui 1, 2 ua 3

Typical position for indirect RTU
discharge to HCP

Ground reference plane

Typical position for indirect
discharge to HCP

gﬂﬁ 2 MINAABUBILUY Indirect discharge to HCP

1 Human Body Model

5N% —a ——— -

-— 3y ——

JUN 3 Umdudysy 1 Electrostatic discharge Kan1s
nadoundlugUluy Contact Uag Air discharge uansly
P90 1 Az 2
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5797 1 Contact Discharge Mode Test Results

Test Execution ESD Test Level (kV) /
Test point Number of Discharges (Times)
+4/10 -4/10
VCP
. NORM NORM
(all sides of EUT)
HCP
NORM NORM
(all sides of EUT)
Point 1 NORM NORM

ANS9T 2 Air Discharge Mode Test Results

Test Execution ESD Test Level (kV) /
Test point Number of Discharges (Times)
+8/10 -8/10

Power Cord ND ND
HCP
(all sides of EUT) ND ND
Point 1 ND ND

Note:

“-“ " Not Test

“ND”: Not Discharge

“NORM”: Normal

“AB”: Abnormal

2.2. Conducted immunity testing
A1INAdaY Conducted immunity Tumsinans
dygyrasuniuanawinliiidigunasinelnuay

o a

Ay IUTINARANTINAFEU JN1TVAFU 2 LUUAD @9
é’mmmﬁﬁmwmm 3 V without modulation uazliuu 10
V with modulation 1igunasinelruagaredyayinves
nanfasivageu laen1slddiiuidnauinaziivens

o o

doyeye A93UN 4 uag 5

2.3. Radiated immunity testing
nsnaasugiifuiuausuimaniihauAing
LNNF2278 Radiated Immunity (R)) IEC61000-4-3
aunliihfunsumsenniaannsadidelag aanding
vielysmsiiadoud Mdnuluteqiudsdvarsaud uas
TAUHIIVBIFYLYIUNING FIUITATUNIUAITYINIUVB
nandiliuay Sidnnsedndursiiala
dmSuiasgIU IEC61000-4-3 §f fwualvaesesd
n15MAdeU Radiated Immunity Aiszfudyaas 3V/m
without modulation dgygy1as 10V/m kWUU AM Wae
10V/m dnfudeyaa PM uagnisnageushdetiasiinlu
woslnfuaunuumiminluiuuuisldaduagousunmdn

a

a
NG

InglSa1ee1na Bi-Log 81umaud 80 MHz fi9 1000 MHz
Wuiiuladyaanaaey

10-30 cm

RTU

220 Vac 50 ohm terminator

50Hz

0.3 m»‘ L

10-30 cm

Isolating support

RF source

gﬂﬁ' 4 Conducted immunity testing

50 ohm 6dB pad

JUN 5 Msnageuwuy 10 V with modulation

wosUnfuauuumdnlnihuuuivlsaduasvou
yundnilivsslenite [dmiunagou mssduay
Amurasgunsal aneldmnunssvesseRudygmsuniu
aduusmanluiimIsenA pusmsgIL IEC61000-4-3 3]
sveynRABy 3 W3 fauansluzuil 6 uas 7

Front face of RTU co-planar

with area of uniform field RTU

Non conductive table

Antenna

‘ 0.8m

Sensor

E‘U‘ﬁ 6 Radiated immunity testing
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sheTan gedunduuslmdnluin tieannisazviouvesadu
a1 yilsiesmaaouil damaudd 1Huluauuinsgiu
I[EC61000-4-3
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v ' d‘ T S '
ﬂ?u‘lﬁ’JEJaWMEJUF]aULLJJLMaﬂlWﬁ’]ﬂ’J’mamﬁLWl 9

kHz £19 40 GHz

nifsinulutuasymesununeslsiiiediogadu

pduLdmanITALARINI 200 MHz

pifsduluduuuydeusutenhvinfiediogn

%’Uﬂ?{uuﬂLwﬁﬂlw%mmﬁqq&?ﬂm 200 MHz 9

18 GHz

- YWIARDIATUUDNNIN 3.1 LUAT 817 7.3 LUAS
WaTge 3 lWng

- quafiuiivhey aelunine 2.2 wns 81 6.6

BUAT LAEN 2.4 1109

2.4. Surge immunity testing

ANUAAEIY IEC 61000-4-5 (1995) lunsnadeu
ANLMUABN3gNTUNIL MARIINANsAd R IAITUNIY
Tuguveadsadnunmeanedniiluih (AC line)

FBasneaouilanddun fuaasuaziiigunsal
NAEOU Surge AILTIAUNIHIVUIA 1 kV VDM wag 2 kv
VCM wrsunauvnsanesai il vesiieinauszerlng
Lﬁ@ﬁ%ﬂﬁigigWiUﬂ’JWNLmdﬁi']alw%]ﬁuamﬂwi’mu
svorlna lnefisuadvlunissuniudaansluguil 8 uay
wamnsnagouluguil 9
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2.5. Electrical fast transient testing
nsnaaougiduiunsiiauseiuluiniudong

wuusaaL3a (Electrical fast transient/burst immunity

testing) M1UU1AS§1U IEC 61000-4-4 (1995) LT un3

'
o '

VAFOUAUNUABNITYNTUNIUAINUSIAULNALAUTIAS
wuusInLEa (electrical fast transient/burst) 7Ang uly
wndadedslain stanissunauneanesailiii (AC
line) uaznsinileanhenuaneniue (control line)

Fsnaaovitlinanimaaeuazingunsainaasu
EFT 318d sy 1ausuniubdInieany AC ¥eeniig nny
szorlna Wieasedyrnsuniununastieliiiives
mheiaguszerlng laefisuadulunissuniu fgud 10
waz 11

1.0 2kV VCM
09 — 1 kv VDM

0.5 /
0.1 |
30% of
Vmax
> — 1.2uS

— 50uS ~—

Angle of firing : 0, 90, 180, 270 degree
Positive side 5 times
Negative side 5 times

E‘U‘ﬁl 8 Surge waveform

U 9 Surge immunity testing

220 Vac 50 Hz

e

2.0 Kvolt (15 mS)
T =300ms

E‘U‘ﬁ 10 Electrical fast transient testing
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2.6. Power frequency magnetic testing
nneaeuRANAuAUINLINANTTET (Power
magnetic field immunity testing) A1uu1AIgIU IEC
61000-4-8 (1993) LTUN1TNAAOUAUNUABNITYNTUN I
Tugvesauuuiminuuuanudugesnuniseinia
1nBnsmeaeuiildnanungmaaeuazthgunsal
nAaau Power Frequency Magnetic ARBIMU3ETAAL
szorlna Wloadsaunuudivdnidisuniunise fanu
sverlna 3 vunm 30 A/m Fuansluzud 12 uas 13
Induction loop (Standard

1m x 2.6 m testing in three
orthogonal orientations) RTU

Non conductive table

Magnetic field 30 A/m

g‘dﬁ 12 Power frequency magnetic testing

Induction loop (Standard
1m x 2.6 m testing in three
orthogonal orientations)

U7 13 mMavedeuaumuiwinszezlng (30 A/m)

(o)
N

2.7. Voltage dips testing
n1neasugiifuiudeussduluiiinn (Voltage
Dips) ANU11A51U IEC 61000-4-11(1994) usasulniln
vreludarvae ( Voltage short interruptions) &g
wsesuluAunde (Voltage Fluctuation)
Brsnasovitldnanimaaeuazingunsaivageu
Voltage dips 918y asuniudnnisary AC 989 RTU
ieaddyasuniumaunasiigliiinves RTU Taed
gﬂﬂ?iu‘[,umﬁumu é’w’qgﬂﬁ 14 uay 15

220 Vac 50 Hz

/\/r\
v U

|

30% of 220 Vac
(10mS, 100mS, 1S)

ANa)
UU‘U

60% of 220 Vac
(10ms, 100ms, 1S)

g‘dﬁ 14 Voltage dip waveforms

gﬂﬁ 15 AMsvageu Voltage dips

3. NANINAEBY
milgianusrezlnagneenuuuiiielvinase
Fruayrausuniuluguuuusnagldesnuuu Noise reduction

%
0%

79lu Input, Output kag Communication Ports TagTd
#ann135 Shield added one end grounded large
enclosed area, Parallel connection reduction 4 @ ¥
Common ground impedance &%3U Input kag Output
‘VlzdLLU‘U Digital wag Analog Tuduwas Communication 14
anvaudyyrusunIuLazUaaiuldsa aae Isolation
circuit vilinansvageumheinaussezlnaniuuinsgiu
IEC 61000 wanslun1snseii 3
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International Electrotechnical Commission Standard,
Electrical Fast Transient (EFT) IEC61000-4-4
International Electrotechnical Commission Standard,
Power Frequency Magnetic IEC61000-4-5
International Electrotechnical Commission Standard,

Voltage dips I[EC61000-4-11

NECTEC

Descriptions — (7]
Level

Electrostatic Discharge Immunity akv/8kv

Radiated Immunity 10V/m (8]

Fast Transient / Burst Immunity AC 2kV

Surge Immunity 1kV/2kV

Conducted Immunity 10V

Power Frequency Magnetic Field Immunity | 30A/m

Voltage Dips 30%+10%
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memﬁﬁmauaLmenmswmaaUMﬂw’imu
szozlnafianansothluldeuldesduszuudmiglnda
gnlud@ nsadrvaiesaimveamiieinauszeglng
Fuudesfilsiunnsgiuiiannnsndedald uazirdoya
yoeunsg1ulueonuuuNIsimInTsy Feanasaiiily
Uszgnaldsrudunisesnuuunisimainssuduqle
uenanturanIade e Taausvezlnadianunsnidu
it Tdaaiesnmuessyuus gl ldsnmadae 3
v inauszeglnaiiiiunismaasuldndnnis Noise
reduction #eluuuu Shield added one end grounded
large enclosed area, Parallel connection reduction uag
Common ground impedance wdagluniseenuuuiiold
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