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Abstract: Aiming at the large — scale wind power transmission the problems about the security and stability of the integrated
system of thermal — generated power bundled with wind power caused by UHVDC are researched. The DC transmission system
model and the wind turbine model are established. The influence of different wind turbines on the stability of AC/DC system
and the impact of DC blocking fault on AC system are discussed. Based on the analysis a series of problems brought by the
integrated system of thermal — generated power bundled with wind power are considered which provides the constructive basis
for the planning and operation of the large — scale integration of new energy to power grid.

Key words: DC transmission; wind power generation; thermal — generated power bundled with wind power; power system sta—
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Abstract: In order to study the electromagnetic interference on electronic equipment in wind turbine caused by lightning the
modeling of the tower of wind turbine is carried out with the software ANSYS. Through the calculation of electric and magnetic
fields when the tower is suffering from the lightning stroke the distribution of electromagnetic field of the whole wind turbine
tower and the strength of magnetic induction in each place are obtained. On the basis of calculation and according to the in—
duced electromotive force in any loops of the tower space calculated by the Faraday’s law of electromagnetic induction equa—
tion the factors which affect its size are funded and some corresponding protective measures are put forward. The conclusions
are as follow: the magnetic field is larger in both the top and bottom of the tower and the magnetic field intensity generated in
the tower increases from the center to the tower wall; the electromotive force inducted by conductor loop of the tower internal
space are determined by the distance with interference source and the loop area which can be used as a basis for the lightning
protection design of electronic system in the tower.
Key words: lightning; wind generator tower; electromagnetic interference; ANSYS; electric field; magnetic field; lightning
protection design

:TM153 tA : 1003 -6954(2013) 06 - 0004 - 05
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Abstract: Currently the output prediction of photovoltaic system could not meet the requirements of power system dispatching
in the aspect of precision which has become one of the major bottlenecks to hinder the development of photovoltaic. Taking
the highly non — linear characteristics of photovoltaic system into account it is difficult to use the conventional mathematical
model to represent the mapping relationship between the output power and the external conditions. Firstly an output prelimi-
nary prediction mode of photovoltaic system is established using the traditional back — propagation neural network as the foun—
dation of modeling. Secondly the initial forecast results are corrected based on the statistical regularities of fluctuation quantity
in historical output data. And a higher precision model for output prediction of photovoltaic system is established. The simula—
tion and the error analysis are verified whose results show that the proposed output prediction model of photovoltaic system can

reflect the actual situation perfectly.

Key words: photovoltaic system; BP — ANN; statistical regularities of fluctuations; forecasting model
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Abstract: With the construction process of ultra — high voltage ( UHV) AC power grid and the completion of Jinsu Fufeng and
Xizhe HVDC transmission lines Sichuan power grid will form a pattern of AC/DC hybrid power delivery. Aiming at the situa—
tion of power transfer after UHV DC blocking and combined with the construction process of UHV AC power grid the AC sec—
tions which have a strong coupling relationship with UHV DC is analyzed which provides guidance for the safe and stable op—
eration of Sichuan power grid.
Key words: ultra — high voltage ( UHV) ; DC blocking; AC transmission section; coupling relationship
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Abstract: The voltage stability of AC/DC interconnected power system is analyzed with bifurcation theory. Firstly the mathe—
matical modeling of AC/DC system is done and the mathematical expressions of system generator excitation system and DC
system are given. The continuation power flow method is used to track the equilibrium solution manifold of the system and get
the bifurcation point. Considering the influences of system parameters on the voltage stability such as DC reference current
the reference voltage of excitation system it is verified with the actual WSCC9 system. Finally the influence of DC transmis—
sion line on the voltage of rectifier side and inverter side is discussed with time domain simulation method.

Key words: AC/DC system; bifurcation theory; voltage stability; system parameter; continuation power flow method
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Abstract: The switching on and off of reclosing device are analyzed under single and double power source for overhead trans—
mission lines and cable conductors which focuses on the reclosing of hybrid lines of overhead line and cable conductor. The
obtained conclusion can provide a reference to the decision and implementation for the related departments.
Key words: hybrid line; reclosing; distributed generation; switching on and off
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Multi — agent

(1. 610000;
2. 610500)
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Abstract: When there are failures in distribution network it needs to change the state of the switches in the network in order
to realize the power restoration. Based on multi — agent technology a multi — agent service restoration system is designed using
JADE development platform. A brief introduction of the characteristics of multi — agent system is given and the characteristics
and functions of each agent in multi — agent service restoration system are described. The main working process of the system
is analyzed as well as the interactions of each agent in the process of power restoration. The multi — agent service restoration
system is used to reconfigure the system structure while the distribution network has a line fault and its operation is verified.
Key words: distribution network; power service restoration; multi — agent system; power system
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RETHTEREMEFEKR, AFEMF L RA /R G F B A K IR HE T A b W R0 R 5
iR, FREAE SRR FZEAHEGES . RHEF T HRUKETHARFLRAGRA, A A ER 2T A
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Abstract: A stronger zero — sequence current may occur when the symmetrical fault appears outside the line zone due to the
different structure of power grid uneven load structure and power distribution which results in the misoperation of high — fre—
quency protection. The reasons why zero — sequence current occurs under symmetrical fault are analyzed by theoretical deriva—
tion and the simulation model is established. The theoretical analysis and simulation results show that the maximum zero — se—
quence current under symmetrical fault outside the line zone will exactly cause the misoperation of high — frequency protection
in the protected line. Taking the actual power grid as the model in one place of Xinjiang the misoperation of high — frequency
protection is simulated and analyzed by following the setting of system parameters and adopting the on — line and off — line
methods to control the system load and the power source connection thus the reasonable preventive suggestions and measures
are put forward.
Key words: symmetrical fault; load; high - frequency protection; simulation analysis; off — line simulation
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Abstract: The inadequate model of control system for HVDC affects the operation condition of DC system negatively in hybrid

simulation of large — scale AC/DC power systems on the basis of advanced digital power system simulator ( ADPSS) .

After the

research of the principle of DC controller and the relations among such variables as reactive power consumption extinction an—

gle commutation angle and DC current

the auxiliary control model of DC system considering the combined control of tap

changer adjustment and reactive power compensation device switching is established using the user — defined model ( UDM)

function provided by the software. The auxiliary control behavior during DC power increasing is analyzed in the simulation to

verify the correctness and effectiveness of the proposed model. The simulation results show that the auxiliary control model can

sustain the balance of reactive power in converter station and restrict DC operating parameters to a reasonable range so as to re—

duce the risk of " commutation failure"

strategy of large — scale power grid.

Key words: hybrid simulation; HVDC; user — defined model;
CA 11003 - 6954(2013) 06 — 0033 - 06

PSS/E

)

: TM743

( BPA . PSASP

376 PSCAD/EMTDC

tap changer control;

simulator ADPSS)

ETSDAC
ETSDAC

which is suitable for the research of operating characteristics and coordinated control

reactive power compensation

(‘advanced digital power system

HVDC

- ADPSS -
HVDC
e, ADPSS
ADPSS
Simens

e 33 .



36 6 Vol. 36 No.6

2013 12 Sichuan Electric Power Technology Dec. 2013
1
; HVDC o
1.2 ( RPC)
15-16
1 QS;VS
Qs}s = Q(lc - Qﬁ[[emcl ( 1)
1‘ l ( TCC) Qr]c ’ Qﬁll(’,mct
14 . 1
1) (2) o
o inhemvl = ( Uaz:/Uaz:/V) leuml ( 2)
(15°£2.5°) U, s Uy
; ; Qloml
12 o
F}/min ( 18 ° + 20) ° ( QWS)
2) Qu AQ
Ud ( 3) °
(0.98 ~1.02) 0, = 20U, ( 77'/180).# = sin ucos( 20 + ) (3)
. sin wsin( 2a + w)
Ud Id ’ «a
PTI . M ‘
Ao
LVM2 Q(h: - ( Uav/Uam"V) 2lea/ + Qu(‘ = AQ

o

(U Vi) *Quuat = Qe = Qi = AQ

o

34«



36 6 Vol. 36 No.6

2013 12 Sichuan Electric Power Technology Dec. 2013
2
o ( Ul Al Uz)
2 . k U
” “ ” 17
. (5)
tand = (7r/180) w — sin pcos(2a + ) (5)
. sin usin( 2a + w)
1.3 TCC RPC
ADPSS w=cos U/Uy - (X,/742)(1,/U) -«
A ppin ( 6)
‘ (5) (6)
Y U, u tan®d
( vDCOL) , 0
BUd, = N,(1.35U, cosa - %Xﬂ 1) U .
g 3
e = Ny(1.35U,cosy — —X,1,) (4) °
0 T
B  1.35(U cosa — U,cosy)
o = R+3/m(X, -X,) °
U, U, U, TCC  RPC 3
U, 3 1
’ I(l ' Xrl XrZ 2 3
y X , ’y o 2 3
s 2 3 0
Y
I, vy (1~10 ms) . , aUp
dref ;
(4)

+ 35



36 6 Vol. 36 No.6

2013 12 Sichuan Electric Power Technology Dec. 2013
14° 0.99 p. u.
1
3 °
2
2.1
2014
16 698 -8 686 <1725
14 o —
8 000 MW +800 kV
HVDC
4
. (UDM)
2.2
I 5s
2 h o
4 5 o
4 5
13
( \ )
5
-3 -2 2.3
1

3G ¢



6 6 Vol. 36 No.6
2013 12 Sichuan Electric Power Technology Dec. 2013
1 .
Uldlp.u. I,/p.u.  af(°) Q./p.-u. p,./p.-u. 3) ADPSS
1 0.83 48 2 33 0.90
2 0.98 48 14 0.50  0.99 ’ ’
1 : 2 . ’
TCC  RPC
1 +800 kV
J . 2006
30(22): 5 - 12.
o 2
I J .
“ ” 60 2004 24(9) : 72 -77.
Q 20 s 20.1 so 1 3
6 o J .
2011 35(3): 9 - 14.
4
7. 2012 27(5) ; 221 —228.
5
J. 2002 26(15) : 4 -8.
6 RTDS
FACTS ]
2012 27(3) : 219 - 226.
7
J. 2008 32(22): 1-3.
8
()
EMTDC J. 2011
6 39(24) : 58 —64.
6 9
“ i o EMTDC J. 2010 34(3) :
TCC RPC 53 -57.
10 +660 kV
“ » ] 2011 39
« » (12): 134 —139.
11 -
3 7. 2006 30( 1) : 1 -5.
12
J. 2008 32(22): 17 -22.
(1) ADPSS s
J. 2011 35(3): 26 -31.
o 14
2) J . . 2009 24(5): 135 - 140.
15

e 37 e



36 6
2013 12

Sichuan Electric Power Technology

Vol.36 No.6
Dec. 2013

122.
16

I

(14): 72 -76.
17 .
AC/DC

2012 36(1): 118 -

2009 37

n
n
n
Mn
n
Mn
1

1

2009 29( 1) : 50 —53.

B

& OH(1990) , ke, AERRTE,ARAFTAARLH FHR

x

&

(1973) , B, M+, 5B ITEF, A FTEAE N

( 12013 -06 - 14)

32 )

15 I

.38

10

7
N

n
n
n
Mn

n
Mn
1
1

2002: 137 - 142.

1994:87 -91.

1994:25 -32.

98 —101.

.220 kV
2005 25(5):

2003(2) 19 - 13.

2004 31(23):72 -76.

J. 2000 28( 11) :

1995(4) : 13 - 16.

J. 2003 31(3):76 - 78.

2002( S1) 133 37.

H(1963) , %, BHA LA, TRAF B R K%
AR AP T I 8 A

AAA (1980) , %,
AR AT I 8 8 AT

SR IR, T BENFEE ALY

P 4h (1983) , B, MEAMAE, T BNEE RIEITHE
H) @6 TAf .

( 12013 -07 - 08)



36 6 Vol.36 No.6
2013 12 Sichuan Electric Power Technology Dec. 2013

( 610021)

DR — AR R MR AY 2 PR AT B R IE IR AT 5 k. B 28 A PSCAD/EMTDC 2k A4 s £ & 3 Rk A it
T8 A RBAT AR, AT IE, KRG SR AY 2 EARAL D % R &) Pl BB & 69 R A K Sh3RE B IE A
PR BAP R KA K Bl SR T A A A 22 W 2504 B X R 89 A M
Abstract: A new method based on probabilistic neutral network ( PNN) is proposed to identify the fault of bus. Firstly the
software of PSCAD/EMTDC is used to simulate the state of the fault bus and the data is abstracted and preprocessed. Then a
model of PNN is established. Sequentially the accuracy of bus fault identification based on PNN can be verified by discrimi—
nating all kinds of bus faults correctly after training.

Key words: probabilistic neutral network; bus fault; fault identification
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Abstract: There have difficulties in synchronized sampling during the harmonic analysis of power system using fast Fourier
transform ( FFT) algorithm which results in frequency spectrum leakage. So it needs the accurate spectrum value by correc—
ting the frequency spectrum obtained by FFT. Three conventional phase difference calibration methods are analyzed in detail
and their advantages and disadvantages are compared by the simulation.

Key words: harmonic analysis; phase difference calibration; Hanning window
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Abstract: Through the comparison and analysis among the communication technology schemes of main electricity information
acquisition system the communication networking schemes of electricity information acquisition for power consumers of all

kinds are put forward so as to ensure the scientific networking and reliable communication.
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Abstract: With the development of HVDC transmission projects which have been completed and put into commercial opera—
tion the application of direct current transformer which is one of key measuring equipment for the stable safe and reliable op—
eration of DC transmission system will be increasingly widespread. But it mainly depends on the import and there lacks inde—
pendent test method and equipment for product performance. Therefore at present whether before commissioning of converter
station or during operation maintenance it is difficult to do the performance investigation or the cost is high which results in
the fact that it is hard to accurately control and grasp the real operation conditions of this type of DC measurement equipment.
The proposed field test equipment and technology for DC transformer have proved to be effective and practical by actual appli—
cations in DC projects and the good effect has been achieved in practical application.

Key words: DC transmission; DC current transformer; high — precision DC current comparator; high — stability DC current

source; wireless synchronous acquisition device
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Abstract: The multistep electricity price is an important measure for the reform of electricity price system which has been ad—
justed since July 2012 in Sichuan. On the basis of summarization of the current electricity sell price regulations the calcula—
tion method of new multistep electricity price and its comparison function with the original one are analyzed using the mathe—
matical methods and the sensitivity of the related influencing factors is also analyzed. Based on the analysis of implementation
target the evaluation principles and system for multistep electricity price are studied.

Key words: multistep electricity price; Sichuan electric power; implementation effect analysis; evaluation system

1F407.6 TA : 1003 - 6954(2013) 06 — 0055 - 06

57 o
. . 1
' 1.1
7, . \\ 6 ,\
( N
. 2011 2623 ) .
2006 7 (
“ ) . 1 kV.1 ~10 kV.35 ~110
. 2009 11 kV 110 kV.220 kV 5 .
( (
) )? 2012 6
( 39  /kW 26 /kVA -
»* 2012 7 . 2006—2012
( “ ") o 3 .
(1)2009 11 . (

>
e 55 .



36 6

Vol.36 No.6

2013 12 Sichuan Electric Power Technology Dec. 2013
2009 2925 ) ) ; . . .
1) kW «h 0.2 .
“ ” i2) .
kWeh 2.24 ;3)
(3) .
(2)2011 6 ( 10%
» 7 ( 20% .
2011 1101 )
60% 60% -
( ) kWeh 0.4 (4) . .
kW *h 0.52
(3)2011 12 . (
) 2010 2 (
2011 2623 ) 1) .
N 2010 300 ) .
2.71 :2)
. . 50% .
:3) 1.3
2006 7
4 60 kW +h
0.8 . ;61 ~100 kW +h
1.2 0.08 / kWeh 101 ~150 kW<h 0.11
1998 9 ( / KW eh; 151 kW+h 0.16 /
N 1998 1802 ) kW *h, (
. . ) 2011
(1) . 2617 )
6 10 ; 1 4 2012 6 (
12 ; 5 11 »
. 24 3 ( . ( 2012 560 )
) :7:00 ~11:00 19:00 ~23: 00; 2012 7 1
:23:00 ~7:00; :11:00 ~19: 00 o
. 2
. . . 1
(2) . . .
315 kVA 2.1
; 50 kVA

56 ¢



36 6 Vol.36 No.6
2013 12 Sichuan Electric Power Technology Dec. 2013
1 ( /kWh)
() 0.522 4 () 0.546 4
( ) “ ” ( ) “ ”»
N 0.472 4 0.522 4
60 kW h 0.1510 180 kW+h 0.1750
0.229 5 0.253 5
61 ~100 kW+h 0.552 4 180 ~280 kW <h 0.622 4
101 ~ 150 kW <h 0.582 4 280 kW+h 0.822 4
151 kWeh 0.632 4
2 3 4 5 6 . 7.84
4 3
. 3
. 60 kWe+h 1
6
1 (2) .
60 kW +h 180 kW +h fer X0.4724 +Q, xp,, Q<60
40 ~50 kW +h 100 kW +h. BQGP x0.472 4 +Q, xp,, +
2.2 B (Q-60) x0.08 60<(Q<100
Qe X0.472 4 + 0, xp,, +40 x0.08 +
o “ ) B (0 —=100) x0.11 100 < Q<150
1 EO””=0'4724+Q” X p, +40 x0. 08 +
1 O 50x0.11+(Q-150) x0.16 Q >150
1 2 (1)
. 2.3
o x0.5224 +Q, xp,, <180
(0, x0.522 4+ Q) xp, +
0.001 ~0.003 / kW+h . S|
0O (0-180) x0.1 180<(Q<280 (2)
»x0.522 4 +Q, xp, +100 x0. 1 +
2.4 0.5464 /kWeh . EQ"’ o >pa
- U (0-280) x0.3 Q>280
Q‘QGP‘QI) N
6 10 (3) -
0.151 /KWeh 11 5 . Q=0 +0y (3)
0.2295 / kW+h. Pa~Pa N
(4) (5)
=0.151 6 10
2.4 . {Pdl (4)
« ” « » Py =0.2295 11 5
15 kW +h {P(zz =0.175 6 10 ()
, pp=0.2535 11 5

« »

O»

e 57



Sichuan Electric Power Technology

Vol.36 No.6
Dec. 2013

Qi

Q x0.
Q x0.
Q x0.
Q x0.

4724 -0 xkx0.3214 Q<60
5524 -Qxkx0.321 -4.8 60< Q<100
5824 - O xkx0.3214-7.8 100 < Q<150
6324 -Qxkx0.3214-15.3 (>150

(7)

Q x0.
Q x0.
Q x0.
Q x0.

472 4 - Q xk x0.
5524 -Q xkx0.
582 4 - Q xkx0.
632 4 - Q xk x0.

2429 Q<60
2429 -4.8 60 <(Q<100
2429 -7.8 100 < Q<150
2429 -15.3 (>150

(8)

522 4 - Q xk x0.
622 4 - Q xk x0.
822 4 — Q xk x0.

Q 0. 3437 Q<180
[on. 3437 -18 180 <(Q<280(9)
3437 -44 (>280

Q x0.
5224 -Q xkx0.

622 4 - Q xk x0.
822 4 + (Q xk x0.

2689 Q<180
2689 -18 180 < Q<280

Q x0.
[() x 0.
268 9 —-44 () >280

Q x0.

(7) (8) .(9) .(10)
3 1

2) 2 k

Q 125.121

k o
k 10% +20% ~30% 3

Q

(1) 280
kW +h

280 kW <h

e 58 ¢

0,

0 - T8
'70.6 +0.223k

10% ~ 20% ~ 30%

116 kW <h,

6 (12)
0 <60 kW +h

0, =280 kW+h

Q

¢

o

0 >280 kW+h
Q



Vol.36 No.6

36 6
2013 12 Sichuan Electric Power Technology Dec. 2013
o 3 k=10% ~50%
EQXO 05 -Qxkx0.02 Q<60
D x(-0.03) —Qxkx0.02-4.8 60<Q<100 k .
EOX -0. 06) - xkx0.02-7.8 100 < Q<150 (12) (13) A
EPX 11) —Q xkx0.02+15.3 150 < Q<180 . 200 kW *h
-0.01 kx0.02+15.3 180 <280
g (-0-01) = Qxkx0.02+ 0= Eoo10% 6.87 .
LD x0.19 - Q0 xkx0.02+15.3 (Q>280
Q xAkx0.3437 6 10
60 ~280 kW h
0 xAkx0.2689 11 5
) 13
kE=20% ~ (13)
2 o
4
2 k=20% “ N
N . 74
4.1
120 ~280 kW *h .
3 « ”
N 15 kW+h .
94.1 &
4.2
3 k
(2) . . 1.5~2
3 ”» 23 7
6 10 0.175 /kW+h 11
5 0.2535 /kWeh. o

59«



36 6 Vol. 36 No.6

2013 12 Sichuan Electric Power Technology Dec. 2013
«
4.3 . .
4
. 2 .
5
, 2012
) 7
2
1
3
3 1 R .
( 3 ) 3 2011.
( ) 3 2
R .2011.
3 (
) R .2009.
4
R .2012.
5 J
2012 15(5):13 -17.
6 . J
4.4 2012 (5):9 -11.
7
. . ] 2012 24(1):6 -9.
( 12013 - 09 - 28)

( 49 ) D . : 2012.
2 . . :
2008 10(2) :26 -29. AIRAR(1982) , B, B L, LA, KM E S H T4 %
3 . J . B R RAT EREFF AR
2009 11(4):69 -71. ( 12013 -09 - 10)
4 . EPON

60 -



36 6 Vol.36 No.6
2013 12 Sichuan Electric Power Technology Dec. 2013

1 2
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Abstract: When the operating modes of power grid has changed the protection setting may not be suitable for the present oper—
ating mode therefore it needs checking some of the protection setting. However there are many protections needing to be
checked in the large and complex power grid the checking is difficult to be completed in a short time which results in chec—
king risk for power grid. Therefore if those protections which have great influence on power system can be identified after the
malfunction so as to be checked and adjusted preferentially it will reduce the checking risk of power system obviously. On this
basis the influence of protection malfunction on the structure and state is taken into account and the formula of protection im—
portance is put forward in order to decide the checking sequence according to the ranking results of protection importance. At
last the simulation analysis of IEEE 14 bus system proves the feasibility and availability of the proposed method.
Key words: online checking; improved weighted betweenness; state vulnerability; comprehensive vulnerability; protection im—
portance
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Abstract: When AC transmission line is in parallel with UHVDC line it may cause electromagnetic influence upon UHVDC
transmission line and the power — frequency AC component will occur along the UHVDC transmission line. The power — fre—
quency AC current will be transformed into DC current by current converter. When flowing into converter transformer DC cur—
rent can cause magnetic bias. Based on EMTDC software the simulation model of AC/DC transmission lines is established.
The electromagnetic induction influence of AC transmission line on parallelly erected UHVDC transmission line is studied. The
factors that affect the influence of electromagnetic induction on UHVDC transmission line are analyzed such as parallel erection
length adjacent distance soil resistivity and tower grounding resistance. The power — frequency induced voltage induced
current and DC bias current in UHVDC lines which are in parallel with EHVAC compact line or EHVAC conventional line are
compared and analyzed.

Key words: DC bias current; induced voltage; induced current; electromagnetic induction; simulation calculation; UHVDC
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Abstract: The defect models of 35 kV prefabricated silicone rubber cable terminal are established and simulated in the static e—
lectric field by finite element method. Triangle and isosceles trapezoid models are established to imitate incise lesion and sag
defects where partial discharge may occur. Defects with different size and same length — width ratio are built to calculate the
maximum field strength. The figure of maximum field strength is curved with the least square interpolation data. The results in—
dicate that it is easy to cause the electric field distortion and partial discharge at the fracture of the copper shield. The electric
field strength of incise lesion defect is higher than that of the sag one at the same place. Due to the effect of evacuation of the
stress cone it is less likely to cause partial discharge at fracture of semi — conducting layer. The areas between the fracture of
copper shield and semi — conducting layer with micro air gap may cause partial discharge in the long — time run. The conclu—
sions provide the guidance on the design manufacture and installation of HV cable terminal.

Key words: cable accessory; partial discharge; finite element method; micro gap
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Abstract: Defect prediction is the important content of the equipment management. Due to the complex operating condition of
transmission and distribution equipment the randomness of the occurrence of defects is high. Based on the theory of support
vector machine the operating condition and defect occurrence rate of the equipment are analysis using data mining technology
and the regression functions for the average defect occurrence rate and the operating condition are established using support
vector machine whose regression results coincide with the actual situation. The prediction for the average occurrence rate of e—
quipment defects under the given operating condition is carried out and the prediction error is less than 10% which is of valu—
able reference for the management of the operation and maintenance of the equipment.

Key words: support vector machine; management of equipment defect; occurrence rate; prediction
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Abstract: In order to prevent the transmission line from the threats of the birds a kind of ultrasonic intelligent bird repeller is
developed based on the intelligent recognition and initiative driving. The bird — driving device consists of the detection mod—
ule power source module control module and execution module. The advanced Doppler radar reconnaissance technology and
sound direction sensing technology are applied to detect the birds. The effective protection range is quite broad and the birds
will be driven once they enter into the danger zone. The device has intelligent learning capability which can effectively drive
the birds away from the transmission line and respond to the adaption capability of the birds.

Key words: transmission line; bird — caused damage; ultrasonic intelligent bird repeller
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Abstract: 35 kV HV switchgear cabinet is widely used in the substations and its reliability has a substantial significance. An

insulation breakdown of 35 kV switchgear cabinet in 220 kV substation is investigated. The accident process field inspection

and primary causes are introduced and discussed respectively. The design defects of the insulating barrier in switchgear cabi—

net and the reduction of the partial insulating performance are considered to be responsible for this accident. In the end the

rectification measures are proposed for preventing the occurrence of the same accident.

Key words: switchgear cabinet; composite insulation; breakdown; discharge; rectification measure
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Abstract: The damages of line breaker and bridge breaker failures in 220 kV substation with inner bridge connection which
serves as a terminal one are analyzed. The proposal is offered that the breaker failure protection device should be installed. A
solution scheme is proposed including failure protection configure and secondary wiring. The failure diagram is also provided
and analyzed.

Key words: internal bridge connection; breaker; failure
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Abstract: The high — frequency transient overvoltage will be propagated from the primary side to the secondary side by the
effect of electrostatic induction and electromagnetic coupling usually when the lightning stroke or the circuit breaker switching
occurs in power system which has a serious influence on the operation of monitoring protection and other secondary equip—
ment in the secondary system. Based on the test and the simulation for transfer characteristic of transient overvoltage in capaci—
tor voltage transformer ( CVT)  the calibration and analysis for the transfer characteristic of high — frequency overvoltage in
CVT are carried out. Finally the questions during the research of transfer characteristic are summarized which could provide
a reference to overvoltage measurement such as online monitoring.

Key words: transient overvoltage; electromagnetic coupling; capacitor voltage transformer; transfer characteristic
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