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Fs=1000;

wp =30*2/ Fs;

ws =100%2/ Fs;

Rp=3;

As =40,

[N, wc]=buttord (W p, ws , Rp, As);

[b, al=butter (N, wc);

B =round (b*2"12);

A =round (a*2"12);

Figure(1);
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LIBRARY IEEE;

USE ieee.std logic 1164.all;

USE IEEE.std logic_arith.all;

ENTITY Lpf butter IS

PORT (opl : in integer range -2047 to 2047;

clkin ,res : in std_logic;

mul_out : OUT integer range -2047 to 2047)

END Lpf butter;

ARCHITECTURE a OF Lpf butter IS

BEGIN

Process (clkin,res)

variable x0 : integer range -1048575 to 1048575;
: integer range -1048575 to 1048575;
integer range -1048575 to 1048575;
integer range -1048575 to 1048575;
variable y3 : integer range -1048575 to 1048575;
: integer range -1048575 to 1048575;

variable y2 : integer range -1048575 to 1048575;

variabley :integer range -2147483547 to 214748
3547,

variable b : integer range -2047 to 2047,

variable x1
variable x2 :
variable x3 :

variable y1

begin

if (res ='1") then

mul_out<=0;

x0 :=0;x1 :=0;x2 :=0;x3 :=0;y3 :=0;
yl :=0;y2 :=0;y :=0;b :=0;
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else if( clkin'event and clkin='1")
theny:= 23*x0+69*x1+69*x2+23*x3+19507*y1
-15890*y2+4321*y3;
x0 := op1*256;x1 := x0;x2 := x1;x3 := x2;
y3 :=y2;y2 :=yl;yli=y/2048;
b :=y/524288;
if(b>=2047) then
mul_out<=2047,
else
if(b<=0)then
mul_out<=0;
else mul_out<=b;
end if;
end if}
end if;
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IIR Digital Filter Design for Reactive Current Detection
HONG Qiu', ZHU Sheng?, LIU Bin®, DENG Hai-huai®, DI Ya-jing'
(1.North China Electric Power University, Beijing 102206,China;
2.Xiangtan Power Supply Company, Xiangtan 411100,China; 3.Suqgian Power Supply Company, Suqgian 223800, China)

Abstract:In reactive power compensation technology, when refers to the reactive current detection, the design of the
low-pass filter is one of the key issues. For the reactive current detection methods, the testing process which relies on the
theory of instantaneous reactive power was derived in this paper. Different IIR digital filters were designed by Matlab. This
paper gave out a comparative study on their design ideas and their performances, and selected the appropriate low-pass filter
by the comparison. This paper designed and developed the digital low-pass filter which is based on field programmable gate
array (FPGA) in the Quartus II 6.0 design platform, and the experimental results verified the correctness and validity of the
design method.

Key words: reactive current detection; IIR digital filters; frequency characteristics; field programmable gate array (FPGA)

(k3% 53 W)

Analysis of the Breaker Failure of 220 kV Bypassing Transformer

DAI Jian-feng, ZHANG Ying
(Nantong Power Supply Company, Nantong 226006, China)
Abstract : The paper analyzes the reasons of the refusal operation of 220 kV bus differential protection. Its refusal operation
occurs when the 220 kV breaker of 220~500 kV main transformer is replaced by bypass breaker, and a fault occurs in the
other side of the main transformer with the 220 kV bypass breaker failure. According to the site situation, methods to
improve the protection program and the secondary circuit are proposed to avoid the incorrect operation in such particular
case.

Key words: bypass; main transformer; failure; bus differential
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