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Abstract

With a TI Corporation DSPF28335 as the core of control, a transformer protection was designed
that meets the needs of selectivity, speed, reliability and sensitivity, clears internal faults by lon-
gitudinal differential protection, and uses over-current protection as backup protection. A 110/11
kV transformer model was designed in MATLAB/Simulink. Then, corresponding faults were set to
obtain simulation waves and to activate RT-LAB, a real-time simulation platform. With a DSP,
hardware for the real-time simulation loop was achieved, and corresponding figures and perfor-
mance tests of the protection were obtained.

Keywords

Transformer, Microcomputer Protection, DSP, RT-LAB

AR B A E MRS T RN

Bk, I W, BEE, BER REL

RS R E A S AL TR, VL9 M At
Email: 1158453989@qq.com

Wehs H . 20164F2H16H; FHBEM: 20164F3H1H; & HM: 20164F3H8H

WEFIF: BB, IR, BEET, BT, R AR EIR L B ). AR LR, 2016, 4(1): 31-
37. http://dx.doi.org/10.12677/jee.2016.41005



http://www.hanspub.org/journal/jee
http://dx.doi.org/10.12677/jee.2016.41005
http://dx.doi.org/10.12677/jee.2016.41005
http://www.hanspub.org
http://creativecommons.org/licenses/by/4.0/

BRIRA

4

=

NT R ESRF S EIEN R BRI ER, PATIAF KIDSPF28335 810, 4 FHEEB
TR EROGRTERE. PRI HIBI R 7 i 2 386 TR B B BRI, AR Z B RN
ERERY, RALERATENEERY . FIAMATLAB/Simulink#&#110 kV/11 kVELR )35 K%
R, REMANKKE, ELEYETSRT-LAB LRIERY KB

XA
ZIER, WHEY, DSP, RT-LAB

1. 51§

TEHRARG T 2 AR Rk T B sl s . AR R 2 N RAA DM EEB S KA. ©
(1) L By of it P T SEME RN R G 2 A A SR e EL R, [ KR R R R AR St R IR R E 2 E
DRI 5 AR AR A2 1 28 4 B S N B B [ e M R R A BIE TSR 4k riORAP 3L B 1]

ASCK BT DL DSPF28335 s il iz 0 MR R A (RIS, (R B 10 EZ IR X 408 4% X A
XA, Wit g, (R0 BENE S i RETR I . 7E MATLAB/Simulink H$#4 345 1 2 O BC#R A, 3E
ITAR R4 X N AT B XM I (2] [3]. 4 'S AHB SRR T, B ZE BRI 2 3l B A L AR 4
() FELII AT KB R FE 8 B e A BUE R 5%, PR R RR A = s 3, 2 ) A e L A
Pt SR RN R A R

TMSF28335 DSP s& TI 2> ml#HE tH 1) —300F ML A5 5 A BRES . X 3K DSP BELR¥F 1 A DSP & fv
FIPL R, MRERE AT E 24007 S8 5, SR AL R 150 MHZ, HAREER. MAMK. ThFe/h. SMEER
FEv Bl SRR A7 R AD #5405 RS W S0 4]

B, fEEWE FF & RT-LAB FIGUE{RY R B 1468, RT-LAB SEI 1 5 R Gt %K Opal-RT
AFFFR M —BHETHR B AN &, T N TR TR 2% Simulink
SystemBuild ZEE A5 T 5T @ MBCARR, @ BAAURZ & BAsPLIOEE R, K07 B 5 8 18 SE I 4
PG FAsAT, T 7 (58 b S BT DR 78 53 % e A AR R 42 o) S5 B F) S 47 LA T A A ORAT T
[5] [6]. ASCIIBEITHFIAH RT-LAB K Ha it i th 45 DSP KAE, DSP % thBkH{5 545 RT-LAB.

2. FEHRIt

AR OIERIR T, f#F DSP28335 A% O ARFE S . AR A% R4 I AF R ERME B an 1] 1 o,
AFEEE RS, CPU ML, M it . FFOCEM AN B, SAL L JATG T2k 1 HL g AR
(7],

DA ZR Gt A [ S At A AR s 38 AR 4P 3 B Wi T kT DSPF28335 %Lk, DUE T-F& 7 I A Al
.

3. BRIt

FRYEAZ IS BSR4 1 75 2, i T 3T DSPF28335 (SRR 7 Z SN (R RE R « i B i AR O R 57
15 FH I T R R A2 T A R 4L CCS (Code Composer Studio)#cf, i1 FH /& CCS3.3 A .

O,



RRA 4

i02_>

EEXREEL)

;Ez K AID B
L
| i e DSP .
]

Figure 1. Scientific method of design process
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Figure 2. RT-LAB real-time system structure chart
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The OpCtrl block is usedto :
-selectthe fpoa, by its board index
- program the fpga with the specified bitstream file

- control the hardware synchronization of the model
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Figure 3. RT-LAB real-time system structure chart
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Figure 4. Hardware in the real-time simulation loop system
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Figure 5. Experimental waveform of differential protection and over-current protection
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Figure 6. Experimental waveform in oscilloscope
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