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A Study on Design of Intelligent Electronic Device(IED) for Power Transformer
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Abstract - This paper proposes a software
design and hardware implementation of
Intelligent Electronic Device(IED) for power
transformer. The relaying algorithm is based on
DFT. The protection functions implemented
include RDR with a second harmonic restraint
for magnetizing inrush, OCR, OCGR, OVR, and
UVR etc. The main board of IED is based on
the TMS32C32 processor. The IED was tested
with relaying signals obtained for EMTP
simulation package.
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I, W7 B3 JFe dY A AF3 A2
Xg=o] £03l, AF3gel ue 4Y AxdHAe] 79
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gden, AHLE H}d7|E 93 IEDE st TIA}
TMS320C32 £a& o] &3t st=gloj& dARAT).
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2.1.1 E8AI™T=s

oRDR(Ratio Differential Relay : 87T) : ¥ 7]
WA zA 1xk¢k 2379 AAFE FRLLE e
Ht7lR T SlojA FRIAAIZ WYY dAEA
°]L{q§‘ﬂ°ﬂ AT = e LE5F FEF gL W
83},

o OCR(Over Current Relay : 50/51) : 9&Alzn
T2 AR A A FARZ BFASY B S FAL
A e FHHFTL 0T ALHG,

o OCGR(Over Current Ground Relay : 50/51N)
D AFgA DA SAY AR BRI ] gRAlm
A9 FujRs Loz AMgEM.

o OVR(Over Voltage Relay : 59) : §& A3 A o}
*c]}i BAge] A28 3 T3t Fu|REE AAY
o -

oUVR(Under Voltage Relay : 27) : B3 A% 3
23}-2}@$é@%}°] A28 3% H8e FuRi L A
R 1=

ol9] AZ7%F, FAVET, 7157%, AHEAAEH o~

71%, AA7lE, Aoi7lse] .

2.1.2 RDRe X454

RDR2 B3I T3 fFdHe AFMEA7) 13 A7)
f&2He AF0AYY) 23 AF)Y Aol Fse AA
719d, &3 e EAF] sl

o947t v : W¥gtr] ZAo] Delta-stare 93zt
7t 30% AAHEZ A FA L neH ook gt
oAFA BA @ ®igrIe A<he CT 23 HFE
AAANA RFH2 FPL FHajjof Frt,

oCTEASY E4x : 7 329 CTe 4 33 2 A
FA57t Bele Aol EFolH, R3] dsire
298 AF7 A2 ¢ Yok EYHAFR 7 2. F
zZ A E A&l dAAYE F= MHYEASARAN S &
22 dAdc 29 1& RDRY $AFAFZAMo|t}.
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2.2.1 2 MHE .

39 2t RAAYAFolY. $34e ACSRY dlolH
€ o]&8d1, Werle 34 28402, 45/60MVA,
154kV/22.9kV, A-Y AAMeolth. IED A% A%A
dE sl EMTP AZEYo]E o]&dtd A=Y
WEnZE AlEg oMt dolgg #=3stgt}.

SOURCE  BUSI D_SID Y_SID
LWL ok | 35§
(’\} i et/ a—
R ™
Ro=1.1108 R=0.3088 /kn
Ri = 0.5580 L = 3.4732 wH/kn Load
Lo = 20.758 mH C = 0.0038 uF/kn

L = 10.379 =H
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2.3.1 Hardware A}t

MPU : 32 bit floating point DSP,
32 bit RISC CPU

A/D converter : 12 bit resolution

Input channel : 16 channels

Rating : AC 110V 5A 60Hz

Sampling rate : 12 S/C o4

MMI : Wide temperature character module LCD,
Function keypad

Accuracy @ 5 % oh\

Relaying time @ £5 % ol && 35(ms] iy

DI/DO 94&38 % : Opto-isolated

Anti-aliasing LPF

Isolated RS485 serial tranceiver

W4 Aux. relay, Fault annunciation LEDs

2.3.2 Hardware 7R

a9 7e AYSNYr$ IEDY EEtlelojagoln}
A1 E Avdle CPUYR, AMgA <lEldolxe ¢
g AR Q1Y 2 FAVSS Ay 9 MMIE,
AU AZE JtEAsE DI Y88, Aoj&aANg
£ #¥4%E DO 2¥%, T2 dolgY ARS
A% MemoryH, AF, AL 59 oz A5 ¥
As A% WA7IR% LPT, MUX, A/D Converter
T2 FAsE ofdRa AFAR, 281 344
< FFE) AT ALY 5oz A, 7§ 1y

o] AF E5chololaP L 23,3989 2},
Qﬂ’ cPy I osp

Digaw
ceu ‘—{ AAM —’

naga || 8ackue

- po gaw Mamory

a9 7 IEDY Ecie]ojay
.3 DSP Module 2&iclojojla13
7) B3o A B3AA7s L Z4F nZAYY
B #3334 #e)7es sy 9% DSP Module
EErlolojage 13 83 2},

LCLOCK g5 bmt Loglc—l
' Flash Memory
T2 DRAM
Backup Mel o0
mory |
(TMS320C32) % DA

333% DRAM

O

MM

1= DRAM

T

(i

E2PROM

3% 8 DSP Modules] E¥t}ojo]13y
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Calibration
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A-to-D
Converter
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2.2.6 MMis =&iciolo| 1
4308 g1 HFedd Tl AN AY 2Zo|
testez ¥xe MMI¥E #Fz Y. MMIFE

Character Module LCD® annunciation LED %9
BAAX Y Function Keyd Z# BlEoz FAAD.
a¥ 112 MMIF 9 E ool azholct,

[ MM Interface l

Back Light Controller Key decoder

=
[ BAI8 LED

a4 11 MMI%9 E8rejoad

L.CD Controller

3.4 &

E =8dME, EMTPE °43¢ W7o Z4=2ddy
< B3t AREYFH WRIPAEHIA S FHEIA

. ¥3¥ EMTP 23ulolHE &3t dHLugt
A& A% Frad PAdEREARZIEH  OCR,
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DSP 4a& 7|we g IED 3t=doE AAsged,
47153 MMIE FdaAth ole WAL AFHA
2dlo) wigprlel &4 AFHE Y M2d FH0] 7}
5% Aoy, AYAT B39 7=y Aznd AAY ¥
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