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VSC - MTDC

( 610065)

TR ERBEAAGELAMEARTEERBEAE(VSC) (9 — RS ELAMEEAR. B3 VSC-HVDC 4
M SPIRAZ R AT 5T, R A SEIRAE R 7 K, R G AT % 5k Fe b BLiA 4 & (VSC - MTDC) #9 42 4] R og- 2t AT AT 20, R A & /&
T et 35 ) o5 X £9% AR & 54T 2B, A) R PSCAD/EMTDC 45 JL AR #4745 AR L. 45 R AR UA R A B F M3
H 77 Xog VSC - MTDC BA B 4F69 2 i, R &F) A L Edsh) T vl beik B 2hifAF o) R 5 mued 45k, F LA A R 4F
EOE A T

; ; ; PSCAD/EMTDC;

Abstract: VSC — HVDC transmission is a new generation of high — voltage DC transmission technology based on voltage source
converter ( VSC) . The inner ring and outer ring control of VSC — HVDC is analyzed firstly to determine the inner and outer
ring control method and the control strategies of multiterminal VSC — HVDC transmission system ( VSC — MTDC) are stud—
ied. The modeling of five — terminal DC system is carried out using the voltage — droppd control and the simulation is done
with PSCAD/EMTDC simulation software. The results show that VSC — MTDC has a good system compatibility under the voli—
age — droppd control has the characteristics of adjusting power allocation fast and automatically using the upper control and
can expand its capacity easily.

Key words: multiterminal VSC — HVDC; voltage — dropped control; inner and outer ring control; PSCAD/EMTDC; capacity
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TR MG B S Y RAER) BKAR G RA RS ZAARIEFFE TR EGRAAZ—, R T —H A
AR BME R R EAR, BRI A RRARIAIR S HOB AT AL, R R AT 2 H) R4 BURIR IR 5 12 5 454269
DM T ke Wy ik BB A AR KRR R R IRIRIR 5 AL AR A, A R LR Prony Sk B =1 )2 B
TSR AA RAOH - HF LR LRE AR E R R vl K AR —RALT = PR Sk A A 2 3R b 3
PRI G T S B AR FEH AT IE T A TN R TR R H ARG AT =18 Sk B8 ) R RARIRIR G
BHT P 0 TAT M
Abstract: With the development of power grid the inter — area low — frequency oscillations become one of the increasing con—
cerns in the stable operation of power system. A method using wavelet soft threshold denoising technology is proposed. Firstly
the low — frequency oscillation data of power system is preprocessed and then the characteristics of low — frequency oscillation
signal are extracted by stochastic subspace algorithm. This method identifies the low — frequency oscillation and its characteris—
tic parameters based on on — line measurement data directly and effectively overcomes the defects that Prony algorithm auto
— regressive and moving average ( ARMA) algorithm and Hilb — Huang transform algorithm are influenced by noise and actual
order number of the system as well as the shortcomings that it is difficult for single stochastic subspace to deal with nonlinear
and non — stationary oscillation signals. The feasibility of applying the proposed method to the analysis on low — frequency os—
cillation of power system is verified by numerical simulation and instance analysis.
Key words: power system; low — frequency oscillation; inter — area oscillation; stochastic subspace algorithm; wavelet soft
threshold value; denoising
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JUAR B AR 7 K, R T RA 3T F AN X AAME ZAEREIZH 7 X T e#aid L, A4 RREH 7 X
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Abstract: Different control modes will directly affect the power flow calculation results of AC — DC network frame for a typical
AC/DC hybrid system several control modes for HVDC converter station are presented the power flow calculation is dis—
cussed under different control modes in a typical 3 — generator 7 — bus AC — DC transmission system and the calculation re—
sults based on different control modes are compared and analyzed. The simulation results show that there are some differences
in power flow calculation results of AC — DC system and each control mode has its own characteristics which provides a theo—
retical basis for the actual calculation.

Key words: HVDC; power flow calculation; control mode

: TM744 tA :1003 - 6954(2014) 01 —0010 - 03

1.1

X.\R, U,



37 1 Vol. 37 No. 1
2014 2 Sichuan Electric Power Technology Feb. 2014
67 6
O; _342
DU(IO - 7TTE .
E _ Uy, cosa = U,,cosB 2.2
D[d "3X,/m+ R, +3X, /1
0
W, = Uycosa =3Xy,1, /7 5~10 s,
0
EPHC = U(l[d ~ °
0 (1)
S arccos( 21X, + cosB)
o= E B o
O
w =TT - o
0
4 =B-p
l 7U, 3
0sp =
% 73 R2E
r L ya 3
B VY 7 0
;@ ;T Uy
; U(] 1 I{l ; P(Ic
1.2
(2) o 2 3 7
E  Upx 330 kV +800 kV
==X
"B Uy (2) I,=1.2 kA U, =
TC:H_I 800 kV P, =960 MVA R=19.8 (); o =157,
AT] y = 150;
n  TC By Uy 18.43 0.15.0 Q.
A .
(NDa B o a B
2 1
2.1 /
E/kV LKA Ug/kV  Uy/kV P, /MW
371.95 1.20 759.23 721.0 911.07
1 ~4 ms
6 ( CV) 372.27 1.20 770.48 732.3 924.57
( CC) ( CP) 373.10 1.12 777.31 741.6 870.58
( CN) ( CEA) 373.38 1.05 783.63 732.0 822.81
0 2 kV
1.2 kA 1.05 kA 24 kV
89 MW,

e 1]



37 1 Vol.37 No. 1
2014 2 Sichuan Electric Power Technology Feb. 2014
(1) a-B 4 . 1,
E/kV v/(°) Uy, 'kV Ui 'KV
aB 373.97 17.7 777.08 742.12
° 376.28 18.9 771.44 736.44
2 N o
(2)e vy « Y 378. 69 20.0 779. 88 730. 48
2 o
) 381.30 20.9 759.24 724.28
(5)1,-U, o 1,
EIKV 1,/kA U, 1KV U,y 1KV U
d o
. 1.2 . .4
370.87 777.63 739.47 5 I U,
367.74 1.3 777.07 759. 85
E/kV al(°) v/(°)
364.58 1.4 775.76 735.76
372.62 15.0 18.00
361.34 1.5 773.84 726. 16
373.77 15.5 18.80
358.08 1.6 771.44 720. 56
375.60 17.0 20.00
377.03 18.0 21.00
377.39 18.5 21.65
(3) I~y ° I, ’
¥ 3 . (6) P,y Y
3 I, y 6 o
6 P, y
EINV  al(°)  Ugl/kV  Ug/kV P, /MW
370. 88 14.8 776.63 739.47 931.95 BNV Un /KV al() LakA P../MW
368, 80 161 177 5 739 36 933.00 346.76 752.83 15.0 2.00 1 505. 66
’ ’ ’ ’ ’ 341.78 771.95 14.1 1.95 1 505.30
366. 60 16.9 777.44 739.23 932.92 336. 41 792. 64 13.5 1.90 1 506.01
364.31 18.0 777.31 739.12 932.77
361.85 19.2 777.20 738.99 932.64 o Id
I, vy a
. (1) . 4
(4) (6% ‘[d o 64 ]d
4 o
(1) a I,
o ( 46 )

e 12




37 1 Vol. 37 No. 1

2014 2 Sichuan Electric Power Technology Feb. 2014
3 SF, .
2
M. 2003.
o 3
(2) T
2004 24(5) 152 - 56.
’ 4
- ] 2007 27(4) 131 -33.
5 500 kV
o J. 2006 7( 1) :20 - 23.
6 LJCIZ ~21A
I 1990 3(1) 143 - 54.
1
J . 2004 28(22) ;58 - ZA)20(1984) , TAZIF, 205, A F % b 38 47 TIE.

62. ( 12013 —08 — 19)
AR A A AN A LA LAt lallallallallallallallallallallallallallallallallallallallallallallallallallallfallallallallallallalfalfallallallaly
( 12 ) J . 2011 35(8): 93 -

98.
6 J
| . v 2008 32( 18) : 36 - 40.
2004. 7 : M.
5 . v 2002.
2004. 8
3 . I 2010 34
I 2006 9(30) : 22 (4) 1100 - 104.
-27. :
A _ - BB (1971) , TAIF, £ BN F B A £ M x kit T
I 2010 34(6): 139 -  TFe
s, ( 12013 —09 — 17)
5

.46 ¢



37 1 Vol. 37 No. 1

2014 2 Sichuan Electric Power Technology Feb. 2014
1 2
(1. 210061: 2. 610065)

DR T A — ARG e R R U AR T AR T & b ) R IEAT 3 & ALY T AL RR AT T
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M 3 KEATIE &

; WAMS; ; ;

Abstract: Based on the new generation of visualization platform of the dispatching technical support system for smart power
grid an overall scheme design and application implementation of the visualization for power system dynamic monitoring is
presented. The overall visualization process framework the overall interface design and the visual effects of each application
function for power system dynamic monitoring based on wide — area measurement system ( WAMS) are introduced in detail. Tts
application to the dispatching system of Jiangsu smart power grid show that the visualization functions can realize an efficient
and accurate monitoring and alarming for the dynamic operating condition of power system and help the operators to grasp the
important operation information of power system quickly and intuitively.

Key words: smart power grid dispatching; WAMS; dynamic monitoring; visualization; dynamic operation information
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i .net; C/S

Abstract: Combining with the actual situation of Sichuan Electric Power Dispatching Control Center the concept of real — time
dispatching system is proposed with full consideration of the communication conditions between the provincial control center
and power plant. The C/S application system for the real — time communication is realized based on the. net development envi—
ronment. On this basis the optimization algorithm for the real — time power dispatching is further analyzed to improve the effi—
ciency of dispatching.

Key words: real — time dispatching of scheduling system; . net; C/S application system
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K
Abstract: Aiming at the scattered information security data and the lack of real — time monitoring at present in Sichuan power
grid a centralized information security monitoring and analysis platform for Sichuan Electric Power Company is presented. The
centralized monitoring and analysis platform can extract the useful data from the existing systems and monitor the security vul—
nerability on the web or weak passwords etc. The comprehensive analysis report of the mass data stored in the information se—
curity monitoring platform can help to know well the system security vulnerabilities and the trend of information security.
Meanwhile the association analysis from the platform can help to find out the related characteristics of security events which
can exclude the meaningless information and rapidly improve the capacity of the early warning.
Key words: information security; centralized monitoring; early warning analysis
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Abstract: The blackouts usually start from the individual component failure and eventually lead to system crash and a very
few nodes with heavy load play a promoting role in the tendency therefore it is very important to find out these key nodes and
analyze the system invulnerability under the conditions of node failures. The relevant vulnerability evaluation index model is
established based on the static energy function and the node vulnerability of power system is evaluated so as to confirm the
fragile link of power system. On this basis the intentional attacks and random attacks to the topology model of power grid are
carried out and then the network invulnerability index during the two types of attacks is analyzed and compared. Finally the
invulnerability of power system is analyzed and studied combining system energy with network graph theory. The rationality and
effectiveness of the proposed method are verified by the simulation of the actual regional power grid.

Key words: invulnerability of power system; static energy function; node vulnerability; network invulnerability
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Abstract: With the improvement of grid load the problem of grid voltage stability is increasingly prominent which increases
the possibility of voltage instability. In order to improve the system voltage stability in a timely and effective manner the influ-
ences of different injected reactive power on voltage stability are analyzed based on the simplified L index in online monitoring
of voltage stability and a general canonical and analytical algorithm to optimize VAR is deduced according to the differential
property of simplified function of L index. By the proposed approach the injected reactive power of node can be calculated
quickly so that the grid operation can be in the optimal steady state with the corresponding load. The simulations with IEEE —
14 IEEE -30 IEEE -57 and IEEE - 118 systems have verified the feasibility and validity of the proposed method to improve
the voltage stability and reduce the risk of grid collapse.
Key words: voltage stability; L index; injected reactive power; reactive power optimization; fast calculation
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Abstract: Wide — area damping control is a great potential approach for the damping of inter — area low — frequency oscilla—
tions. Reduced order identification provides a feasible solution to get the system model for the design of damping controller.
The principle of order reduction for damping controller design in power system is studied based on mode controllability and ob—
servability analysis. Then model reduction error is analyzed and a model order selection method is proposed according to reduc—
tion error analysis and BIC criterion. Then an input and pre - filter design method is proposed for damping control oriented i—
dentification experiments. The availability of proposed principle and methods are verified in a four — machine system.

Key words: power system; low — frequency oscillation; wide — area damping control; reduced order identification
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Abstract: The problems occurring in the relay protection vector testing for no — load and light — load lines during the startup of
new power transmission equipment are discussed the comprehensive solutions are analyzed the points needing attention in the
process of vector testing with load for new equipment startup are proposed and a new testing method is put forward on this ba—
sis. The new method not only improves the shortcomings that the protection vector cannot be tested in most no — load and light
— load lines but also significantly reduces the testing time which ensures the safe and stable operation of power grid.

Key words: new equipment; vector; light —load; no —load; startup
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(1. 610041; 2. 646000)
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Bt B 3E T AR AR AR BOR AL IR R WIS AT, IR T Bk AR T A LA
Abstract: During the acceptance of 500 kV switch driving test it is found that the control circuit of hydraulic unit in self —a—
daptive reclosing switch is the same as the control circuit of the general reclosing switch in double — circuit lines on the same
tower so the function of self — adaptive reclosing cannot be achieved which brings a great security risk to the stable and relia—
ble operation of power system. Though analyzing the action process of self — adaptive reclosing and the control circuit of hy—
draulic unit the specific solutions and preventive measures are proposed.
Key words: double — circuit lines on the same tower; self — adaptive reclosing; hydraulic unit; control circuit; locking closing
under low oil pressure
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Abstract: The traditional automatic throw — in equipment of emergency power supply can only be suitable for the given operat—
ing mode of power grid and its action logic is regular. A new adaptive model of automatic throw — in equipment of emergency
power supply is proposed which builds its model in dispatching control center adapts to the variation of the grid model and
automatically tracks the grid model. The total frame of the new model the model procedure and the model maintenance tools
are introduced. According to the engineering application the new model which greatly improves the reliability of power supply
can adapt to the gird variation rapidly and accurately.
Key words: automatic throw — in equipment of emergency power supply; adaptive model; dispatching training system( DTS) ;
dispatching automation

1 TM762 TA 1003 -6954(2014) 01 - 0047 -03

> o DTS

29h 8
2003 300
2005 3939.5 MW N
10
2006 1 500
10
2012 40 000 MW

47 e



37 1 Vol. 37 No. 1
2014 2 Sichuan Electric Power Technology Feb. 2014

DTS EMS

(DTS SCADA)

2 DTS
EMS

SCADA 3

T



37 1 Vol.37 No. 1
2014 2 Sichuan Electric Power Technology Feb. 2014
3 DTS o 110 kV 110 kV

N o o 110 kV
5. 6
4
5
4
4
DTS 6
2 o
2
o DTS
DTS 181

1 dts_mandog DTS

2 dts_op DTS

3 dts_prinfo_op DTS 3

4 dts_ctl_op DTS /MW

5  dts_install_server
110 kV 23.9 23.85
220 kV 100. 6 77.8
220 kV 82.34 108. 1

110 kV 3. 110 kV
DTS ( 62 )

« 49 o



37 1 Vol.37 No. 1

2014 2 Sichuan Electric Power Technology Feb. 2014
o 110 kV 110 kV o
110 kV
o 4
(2)
1) “« ”
220 kV o
2)
220 kV 0
(3) 220 kV .
110 kV
110 kV 220 kV 2 B(1972) 4o, TR, A F B W ALK F 2
110 kV . x| $(1968) , 5, TAZIF AN b W R R
( 12013 -09 -27)

1 DL/T 526 -2002

. S . : 2002.
4 2 S
MW : 2010.
3 . EMS
. 2010 34(11) :61
24.1 0 I (1)
110 kV - 66.
0 23.91
4
220 kV 24.5 0
J. 2011 34(4):1-3.
220 kV 0 24.20 5
J. 2010 38(4) : 88 —90.
6 6
7. 2011 35(10):1 7.
RKAR(1984) ,FF R A, TARIF, B 7 @ A w HiRE
B Fh1k;
% #(1981) R A, TR, RS @A ARE
Bk,
( 12013 - 08 -01)

e 62 .



37 1 Vol. 37 No. 1
2014 2 Sichuan Electric Power Technology Feb. 2014

1.

1

614000; 2. 610072)

CREABT REEGERBGETRIR, 0N TRERE LRI, FRT LB BB RERSEERE
K REFe BH , 5T T R RPRERS BN G AR, B S RBH I E L T RERETHAR A FH T B8R,
RBBGHT GIFAE R BAAEERE, RE AT Bsb 2 BRPREREES B AT HESTHR .
Abstract: The evolution and current status of condition — based maintenance system are briefly introduced the development
process of equipment failures is analyzed the basic principles and ideas of condition — based maintenance for relay protection
devices in the substation are studied and the contents of condition monitoring for relay protection devices are analyzed. Com-—
bined with the defect analysis the condition assessment system is established the maintenance strategies are formulated and
the improved evaluation cycle and maintenance projects are proposed. At last the application of condition — based mainte—
nance to relay protection devices in smart substation is briefly analyzed.

Key words: relay protection; condition — based maintenance; condition assessment; maintenance strategy
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Abstract: Through the inspection and analysis of generator excitation overload in the field the set points of excitation backup
protection and overload are calculated again and the reasons of the alarm and the problem are found out. The measures are
taken immediately in the field to effectively prevent the forced outage caused by excitation inverse protective action. Finally
the countermeasures and suggestions of setting calculation and management are proposed.

Key words: excitation winding; overload; inverse time; setting calculation
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Abstract: Based on the analyses of fault types protection action and existing problems of 110 kV double lines under parallel

operation the solutions for the setting calculation and configuration of relay protection and the operating mode are proposed in

order to reduce the influences and outage range of the accident improve the safe and stable operation of power grid and ensure

the reliable power supply.

Key words: double lines; parallel operation; mode

220 kV

1.1

kV

:TM774

220 kV

110 kV

220 kV

220 kV
[2.13

TA

110 kV

11003 —6954(2014) 01 - 0059 - 04

110 kV

110 kV 4
220

1
1.2
(1) 220 kV

220 kV

kV 110 kV
220 kV
110 kV
3
(2) 220 kV

110 kV

220 kV

\4

110 kV
D 3
N 220
\3

110 kV

59«



37 1 Vol. 37 No. 1
2014 2 Sichuan Electric Power Technology Feb. 2014
220 kV - (@220 kV 220 kV 110 kV
110 kV 3.6 s 4
(100 ) 3.9 s 1mokv ). A
4.2 § 3 ) ; @220 kV
110 kV 1.2 s( 100 220 kV 2
) 1.5 s( 110 kV ) 3.5 s( o)
3 ) (3220 kV 110 kV 5
. 3 220kV 110
03 S( 3 ) o kV °
220 kV (D110 kV
[.1
110 kV I ;
110 kV N N
[ 0s | ; .
I 0.9s; N I 3.3s I
1.2 s. m 1.8s; IV 3.3s.
110 kV 110 kV
I\ o
2 3 110 kV 100
2.1 1
4 110 kV 100 N 101
2 1 : 2.2 14
14 5
2 o 1
o 2
1
114 114 2
111 111
110 kV
1.2 s 1
3.6 s 110 kV 100
I 110 kV 100 o
110 kV 100 2
110 kV 100
114
3 1.5s 1
| 101 L2,
I 101

e 60 -



Vol.37 No. 1

37 1
2014 2 Sichuan Electric Power Technology Feb. 2014
L3. 4 o 220 kV 110

100 L2. kV
L3 .0
1.2 110 kV
100 2 220 kV 110 kV
3.9s 102 0 o
1
6 3
113 o B
113 I I
3s 2 110 kV
113 I 113 220 kV
; I 0.3s 113 o
I 2 110 kV N N
; 113 I .
( m 1.5 5s) 1 1:
110 kV 3.9 101 110 kV
o 220 kV 110 kV 110 kV
110 kV I
1.8 s; 110 kV
I 220 kV 110 kV
. I I
0.5s I 1.5 so
2:
(1)
110 kV 100
110 kV 100 2 .13
5 14
(2) 110 kV
110 kV
(
~ )
220 kV 110
kV .
3:
(1) 110 kV
6 110 kV 100 2 102 110 kV
110 kV

61



37 1 Vol.37 No. 1

2014 2 Sichuan Electric Power Technology Feb. 2014
o 110 kV 110 kV o
110 kV
o 4
(2)
1) “« ”
220 kV o
2)
220 kV 0
(3) 220 kV .
110 kV
110 kV 220 kV 2 B(1972) 4o, TR, A F B W ALK F 2
110 kV . x| $(1968) , 5, TAZIF AN b W R R
( 12013 -09 -27)

1 DL/T 526 -2002

. S . : 2002.
4 2 S
MW : 2010.
3 . EMS
. 2010 34(11) :61
24.1 0 I (1)
110 kV - 66.
0 23.91
4
220 kV 24.5 0
J. 2011 34(4):1-3.
220 kV 0 24.20 5
J. 2010 38(4) : 88 —90.
6 6
7. 2011 35(10):1 7.
RKAR(1984) ,FF R A, TARIF, B 7 @ A w HiRE
B Fh1k;
% #(1981) R A, TR, RS @A ARE
Bk,
( 12013 - 08 -01)

e 62 .



37 1 Vol. 37 No. 1

2014 2 Sichuan Electric Power Technology Feb. 2014
1 2 3
(1. 628003; 2. 610039;
3. 610072)

DR & R SR R AR SR TR, % R AT KA R IR b B SRS AL R AL B A Ao IR
BeAR 189 AL AF Rd—d A1 1000 kV = sTR b K38 A ), AR ANSYS A IR AR 5T R R 3 84
BT il R IE WL W) B G A i o A AT T BARESAT. AR AV, 1 000 kV 4% 3 R 3w SR A v 4 R I AR L B
Y ih RARKAFEE R

: ; ; ANSYS;
Abstract: With the gradual construction of the ultra — high voltage ( UHV) AC/DC power transmission and transformation pro—
jects the electromagnetic environment near the line corridors under such voltage level gets more and more attention of the peo—
ple and the environmental department. Taking Jindongnan — Nanyang — Jingmen 1 000 kV single — circuit AC transmission line
for example the distribution of electric field and magnetic field near the transmission line under different conductor configura—
tions are analyzed in modeling using ANSYS finite element analysis software. The researches show that the electromagnetic
field near 1 000 kV UHV single — circuit AC transmission line satisfies the requirements of the related standards.
Key words: ultra — high voltage ( UHV) ; finite element analysis; ANSYS; power — frequency electromagnetic field
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Abstract: The environmental impact of audible noise in HVDC converter stations is one of the key technical issues needing to
be resolved urgently. The generation mechanism and acoustic characteristics of main noise source for HVDC converter station
are studied and the spectral characteristics of the noise source are measured and analyzed. On this basis the noise control
measures are proposed to restrict the noise levels within theallowable range of national standards which has a guiding signifi—

cance for the actual work.

Key words: converter station; BOX —IN; sound barrier; spectral characteristics; noise reduction
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DA AR A TR, R TR F G OB RN T B ARG EIN LR ETE T EACRY
Hole 820F Bk ET| QAT04E E A R R 00 2 okt B 2 M 5K KA 500 A AT T B ek &3] fidy
xR 9 6 ea , FF B AT 58 0 W S ER, A2 B A R GG B4 AT R AF DIGSILENT PowerFactory W 3% S22 A #4745 A 4
M RANBE R T k& 3] i AT R EATIEAR P 2 Rl 2 AT A 6 ol , JF 2 Rk 4526 384T T IRT, B A — R ) KR &
Lo
Abstract: With the construction of electrification reconstruction project of Lan — Xin Railway the central integration of electri—
fied railway traction substations and wind farms has appeared in Xinjiang. The characteristics of electrified railway traction load
and the power features of wind farm are taken into account and through the theoretical analysis the influences of electrified
railway traction load on operational characteristics of wind farms are analyzed as viewed from the harmonics and negative se—
quence. Combined with the actual situation of Xinjiang power grid the equivalent model is established on the basis of power
system simulation and analysis software DIgSILENT PowerFactory. After the simulation and analysis the impacts of electrified
railway traction load on the operational characteristics of wind farms are studied and the solving measures are discussed which
is of practical significance.
Key words: electrified railway traction load; harmonic; wind farm; instantaneous power
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: : ( SMES)

Abstract: The mathematic models for wind power generator and superconducting magnetic energy storage ( SMES) unit are set
up and the function of SMES in improving the operation performance of wind farms is then studied. According to the short —
circuit fault in the grid and wind disturbance of the wind farms often occurred a new strategy using voltage deviation of SMES
connection point as control signal of the active power controller of SMES unit is presented. A simulation model of the power
system connected with wind farm is established. The simulation results show that with the designed controller SMES can not
only improve the transient stability of wind power system after the short circuit of the grid but also effectively smooth the out—
put of wind farm and reduce the impulsion to power system during the fast wind disturbance.
Key words: wind power system; power system stability; superconducting magnetic energy storage ( SMES)
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THEBANTRNEER T RABLALRAERAERB AL AE R AARLZNAZ LA NBT FRE
BEALRABZRSERGARBREFRIEINRBRY;EBONIE, T TARMRS SHEEIL, > FERARS S
BRAHBAR L ERTIRAASE. ENRSCRAKIFALE, TREAB LA LA BWBMIZE L MARLER
NAEMEER.

Abstract: According to the relatively large DC error occurred in steady — state sampling value of Rogowski coil current trans—
former in a running smart substation the basic principle of integrator circuit of Rogowski coil current transformer and the
mechanism of integral drift caused by zero drift are introduced the transfer function of lossy integrator is derived. It is ob—
tained that the excessive DC component is caused by the improper value of the feedback resistance through the analysis. After
adjusting the parameters of integrator circuit the amplitude error and phase angle error of Rogowski coil current transformer
meet the requirements of the relative regulations.

Key words: Rogowski coil; current transformer; integrator; sampling error
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750 kV 3/2

1 1 1 2 2
(1. 831500;
2. 830002)

AR EARA T WL TS0 KV B 32 AN X EHAFEBAVXAFERG A, Lo AT HEL X
5 B T S Al M 2 A E R TR . EESATHREM 750 kV HK 32 BAB X, A LS L
TR U, 2 3/2 dE ko X F 698 R A4RAE B AT T AL, SF AT 2k i3 47 7 X T w9 48] IR 3R AF 42 38 7 fe .

1372 ; ;
Abstract: There is an important difference between 3/2 connection mode and the traditional busbar connection mode in Xin—
jiang 750 kV EHV substation and its main electrical wiring has a critical influence on the reliability of power supply and the
economy of power grid. The focus of analysis is on 3/2 connection mode of 750 kV busbar in Xinjiang power grid and com—
bined with the actual situation of the production the switching operation under 3/2 connection mode is optimized and the op—
timization suggestions for switching operation in special operating mode are proposed.
Key words: 3/2 connection; switching operation; wiring mode
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HiE B A AN, BB E R R IR RSO EE T HRY A ERIEZAES RN R, BEMFBK
WA AR, MR T X ER S EMBEEHAE B EG T HE5 E BT A EMAR R B EE T EIRY
ARG B AR
Abstract: When the grounded system for high voltage system gets out of order the zero — sequence voltage of fault point is
transferred to the generator by the coupling capacitance of step — up transformer. So the influence of transfer voltage should be
considered in calculation setting of relay protection. According to the operational parameters of Jinping Hydropower Station
the calculation methods for the transfer voltage of ground fault in step — up side of main transformer are introduced and the
correctness of set points of stator grounding protection of zero — sequence voltage is checked.

Key words: main transformer; ground fault; coupling capacitance; stator grounding protection
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Abstract: The growth and proliferation of microorganisms are studied taking transformer insulation oil as the sole carbon
source. It isolates 4 strains of anaerobic microorganisms from insulation oil. In the presence of free water the 4 strains of an—
aerobic microorganism proliferate under 35 °C which is the optimum temperature and their growth is inhibited above 50 C
while microorganisms cannot grow and proliferate without free water.
Key words: microbe; transformer; insulation oil; growth
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