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Fig.1 Schematic diagram of cyclic
frequency measuring
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Fig.2 Flowchart of synchronous closing routine
AP R LR R T 5 AR B B H R B
ARLLA, I 3 R
L A e
BRI (e

1 LA RJ45 STM32F407 -
Bl 232 WM [ ] L < SRAM2M

(2 ¥ 485 W 1
st ] pwn) | ] mees]
| | [20 #TFA] [8 BT ]

AD7607

HL P LR | | L U L
LN il A

B3 EHREHRE
Fig.3 Composition of hardware system
F4: CPU N MCU STM32F407 itsF R H STM32F
FIN ARM-cortexd W%, BA ¥ w1z 568 ) FI3Y o
R 5 5 A B (DSP) 48 4, BT (5 5 AL B Th g
e TIBATHE, S8, L MCU STM32F407 (& h A
WO 1Y BE 1 2R g8 3 1058 A LR GR B9 B L A 5



(03] ® 0 8 & iR B

$£36%E

PN /AR A7 30 1 156 45 (14T 55, H: 32 B0 R e 3 el i
145 2 #% DM9000A LK M3 11 3 A8 ATH: I 1
AXFIFEE

2 A P A5 0 T A = AL R S AR
A LR AN A | O R O S AT 12 A
TLRAE Ry PRIE B SR 110 3 B DS | SR A f fE
T AN 4t i AD7606
32 FXREWN/HHIK

FEOC A LK 8 M 5 RS i AT
55, T BLALTE W i 55 B g O G 0 i B fh o R Bk )
B0 E EF AR S A G, A ERZILDC 24V
FEAGES A 20 BIF LR A, T RERMAGS
2RI B ARl 74HCT245 R sh 5 A CPU,

TS i i HR MR ) 4 R R SR e A R A Ak e
e AR IR AC 220 V16 A, AT PR IERE 2R H
o] B (R TT Sk L kR RS UK BN R ) 24 V SR BN BA
SE 7 1 B 15 A1 B T i
33 EBEWARK

R4 AL 12 BEAC i A R, —AH
FE S AHH AR R R 1 B PR 1 B
AN L 1 AN R H R R AR
300 V/7.07 V HLE BJRES | B BSER T A CRH 50 A/
7.07 VAR $ 250 H RS AR O 0 ) A Ak R /N L
5L E CPU A, it AD7606 RAHE, R34 ) £
2R IR 2R I PR R AR e AR e B
34 BfE#EO

A I 2 LR MR 0 o 1 5 CPU
HHF, AN 1 s I AT B YR . % H DM9000A
S VER LUK I 324 8 B
3.5 SAEMEEE

2 A i) s s AR R R AN 4 R AR
H, OB HL TR TE 5% 0% 15 5 20 3k ' R I 5 iy A T SR T
LU A LIS B 2 Hn 1 5 I B IR A A (R T AR S

e EN Ty Y o e T T EALSLLN

Bl 4 5 IR I8 E

Fig.4 Schematic diagram of frequency measuring
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Table 1 Setting calibration of line-side
no-voltage check element
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Table 2 Setting calibration of same-frequency
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Table 3 Setting calibration of different-frequency
check element
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Fig.5 Test system of no-voltage check and different-frequency closing
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Fig.6 Test system of same-frequency closing
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Fig.7 Experimental waveforms of no-voltage check

I 7 AT RELR AT i 2 B B A H TR IS
A LA

b. ZIRE T,

FHIE 5 iR R288, 4 QF,.QF; .QF, M & ,QF,
Wit .

AT e R AL T ol A e AL A0 5 A RS 00 1
HEF (0.05 Hz) Al R o 7 4048 22 22 6] H A TR] 40 &
WJFA LR B 8 Frw

NEVAY

a5

40 80

R/ V

t/ms

B8 EMEMEWIRIE (1)
Fig.8 Experimental waveforms of
different-frequency closing(1)
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Fig.9 Experimental waveforms of
different-frequency closing(2)
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Fig.10 Experimental waveforms of
synchronous closing(1)
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Fig.11 Experimental waveforms of
synchronous closing(2)
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Implementation of synchronous closing for protection, measuring & control
device of 10 kV line
XU Yuqgin',NIE Yang',GAO Yuan?, WANG Xue',KANG Hui?*,JTAO Yanjun'
(1. School of Electrical and Electronic Engineering,North China Electric Power University, Baoding 071003, China;
2. College of Urban and Environmental,Northwest University,Xi’an 710127, China;
3. Northern Electric Group Corporation,Jiaxing 314000, China)

Abstract: The synchronous closing mode is analyzed,and its detailed conditions and implementation scheme
are given. With the cylic frequency measuring,the hardware platform of line protection,measuring & control
device,with CPU STM32F407 as its core,is used to develop the synchronous closing software and realize
the function. The results of test and dynamic simulative experiment for microcomputer-based relay protection
system show that,the proposed implementation scheme is reasonable,which can quickly and accurately
realize the synchronous closing function to enhance the performance of feeder protection.
Key words: relay protection; line protection; measuring & control device; synchronous closing; software

development; hardware
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Dual-terminal asynchronous fault location algorithm for two parallel
overhead lines on same pole
CHEN Xu,ZHU Yongli,GUO Xiaohong,ZHAO Lei,GAO Yanfeng
(School of Electrical and Electronic Engineering,North China Electric Power University,Baoding 071003, China)

Abstract: A dual-terminal asynchronous fault location algorithm is proposed for two parallel overhead lines
on same pole,which eliminates the effect of asynchronous phase based on the principle that the quotient of
the common positive-sequence voltage to the common positive-sequence fault voltage of one terminal is equal
to that of the opposite terminal,and adopts the bisection method or the secant method to locate the fault.
The results of qualitative analysis and simulation with EMTP show that,without false roots and immune to the
transition resistance and the fault type,the proposed algorithm does not need data synchronization between
two terminals and has high fault location accuracy.

Key words: distributed parameter; two parallel overhead lines on same pole; electric fault location; false

roots
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