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Abstract: During the asymmetric operation of HVDC transmission project from Yibin to Jinhua on 31st July 2014 its first pole
ran up against a fault condition which resulted in the blocking of the second pole so a detailed analysis is carried out. As the
two circuits of HVDC transmission lines share the same tower there exists an obvious mutual inductance between the lines. So
the sudden change of the current in one pole under transient process will give rise to an evident induced voltage in the other
pole which will lead to the direct current out of control. The mutual inductance action mechanism of HVDC double — circuit
lines on the same tower is analyzed and the influence of the mutual inductance on the voltage fault component protection is dis—
cussed. Finally the advices for modifying the setting values of the voltage fault component protection are given based on ex—
perimental results.
Key words: UHVDC; transmission line; mutual inductance; voltage fault component protection
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° N +1 100
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+1 100 kV °
:+1 100 kV : ;

Abstract: Determination of conductor type selection and bundle structure is one of the key technologies for developing +1 100
kV UHVDC transmission line projects which is of vital importance to the reliable operation of transmission lines the environ—
mental protection and the control of project investment. Employing the internationally recognized practically verified and
widely used calculation and analysis methods the influence of the structure parameters of +1 100 kV UHVDC transmission
lines such as splitting number sectional area of sub — conductors splitting — wire spacing conductor elevation to the ground
and pole conductor distance on total electric fields audible noise and radio interference filed intensity is studied. The eco—
nomic comparison is carried out with regard to different conductor schemes. Finally the conductor structure of +1 100 kV
UHVDC transmission lines is determined on the basis of electromagnetic environment forecast analysis and economic compari—
son resulls.

Key words: +1 100 kV UHVDC,; electromagnetic environment; conductor type selection

1 TM751 tA : 1003 - 6954(2015) 02 - 0006 - 04
DOI:10.16527/j.cnki.cn51-1315/tm.2015.02.002
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27 kV/m( =500 kV) (1)
; 32 kV/m RI dB; g,
( 600 kV) . kV/em; r
cm; D ( 100 m)
. m, n o
25.27.29 m (1) 0 ~500 m
24.26.28 m Es 300 m LdB. (1)
4, 50%
4 0 80% 3 dB.
30 kV/m . 3.2.2
4 ( 0 )
/m H=25 H=27 H=29
/m 24 26 28 24 26 28 24 26 28
8 x JL/G1A -800/55 26.7 26.7 26.6 23.8 23.8 23.7 21.4 21.3 21.3
8 x JL/G2A —900/75 24.9 248 247 222 22.0 21.9 19.9 19.7 19.6
8 x JL/G3A -1000/45 23.7 23.5 23.3 21.1 20.9 20.6 18.8 18.7 18.5
8 x JL/G1A -1120/90 21.5 21.2 20.9 19.0 18.7 18.3 16.9 16.6 16.3
9 x JL/G2A -900/75 21.7 21.4 21.0 19.2 18.8 18.5 17.0 16.7 16.4
9 x JL/GI1A -800/55 23.2 23.0 22.8 20.6 20.4 20.1 18.4 18.2 18.0
9 x JL/G2A -720/50 25.2 25.1 25.0 22.5 22.3 22.1 20.1 20.0 19.9
9 x JL/G1A -630/45 27.3 27.3 27.3 24.4 24.4 24.3 21.9 21.9 21.9
10 x JL/G1A - 630/45 25.1 25.0 24.8 22.3 22.1 21.9 20.0 19.8 19.6
10 x JL/G2A -720/50 22.6 22.3 22.0 20.0 19.7 19.4 17.8 17.5 17.2
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5 1000 m /dB( A)
/m Hav =30 Hav =32 Hav =34
/m 24 26 28 24 26 28 24 26 28
8 xJL/G1A -800/55 46.77 46.1 45.51 46.46 45.78 45.18 46. 16 45.48 44 .87
8 x JL/G2A -900/75 46.12 45.46  44.86 45.81 45.13 44.53 45.51 44 .83 44.22
8 x JL/G3A -1000/45 45.89 45.04 44.45 45.39 44.71 44.11 45.10 44.42 43.80
8 x JL/G1A -1120/90 44.90 44.23 43. 64 44.59 43.91 43.30 44.29 43.6 42.99
9 x JL/G2A -900/75 44.52 43.83 43.22 44.20 43.50 42.88 43.90 43.20 42.56
9 x JL/GI1A -800/55 44.99 44.32 43.72 44.67 43.99 43.39 44,38 43.69 43.08
9 x JL/G2A -720/50 45.75 45.08 44 .49 45.43 44.76 44.15 45.14 44 .45 43.84
9 xJL/GI1A -630/45 46.45 45.79 45.19 46. 14 45.46 44 . 86 45.85 45.16 44 .55
10 x JL/G1A —630/45 44.97 44.29 43.68 44. 66 43.96 43.34 44.36 43.65 43.02
10 x JL/G2A -720/50 44.27 43.58 42.97 43.95 43.25 42.63 43.66 42.95 42.32
20 m o
( 6) o
6
/m
o {+800 kV /m
>>( ) BPA 1 8 xJL/G1A -1120/90 27 32 24
EPRI EPRI o 2 8xJL/G3A —1000/45 27 32 26
E d n 3 8 x JL/G2A -900/75 25 30 28
P, =56.9 +124log — +25lo +18log — —
a5 25 £4.45 ) 4 9xJL/G2A —900/75 %35 30 2
101()ng —0.02R +K ( 2) 5 9 x JL/GIA -800/55 27 32 24
P n
PdB dB( A) E 6 9 x JL/G2A -720/50 27 32 26
7 10 x JL/G2A -720/50 25 30 24
kV/cm; n R, 8 10 xJL/GIA —630/45 7 3 2
m; n=3 K, =0,
4
0~4300m O0~5dB
° 6
3.2.3 ]
( AN) Y
( RI) 5. 6. B
5. 6
58 dB( wV/m) \
45 dB( A) . .
° o ( ) o
. 10 6
x 630 10 x720
8 xJL/G1A -800/55 9 x JL/ o 10 mm
G1A -630/45 2. 3,
28m 34m 3500 h
o 8 x JL/G3A -1000/45.9 x JL/G1A -800/55.9 x
( 50 )

«e 0.
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3. 625000)

40% ~70% N N

Abstract: Lightning stroke is an important cause of the flashover of transmission lines. The tripping caused by lightning
stroke in HV lines is about 40% ~70% . Especially in the areas with much thunders high soil resistivity and complex
topography the accident rate caused by lightning stroke is higher. According to the typical tower type and the lightning
activities in UHV and EHV DC transmission lines which have been established the overall risk level of lightning disturb—
ance is evaluated from a macroscopic view and the risk of lighting flashover in the region that the transmission lines pas—

ses through is also evaluated. The back — flashover tripout rate and the shield failure tripout rate of DC transmission lines

Vol. 38 No.2
Apr. 2015

are calculated and studied with the traveling wave method

electrogeometric model method and leader development meth—

od. And the main characteristics of lightning flashover in DC lines in China are summarized.

Key words: ultra — high voltage ( UHV) ; extra — high voltage ( EHV) ; DC transmission lines; lightning flashover

: TM863 A

DOI:10.16527/j.cnki.cn51-1315/tm.2015.02.003
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1 2005—2012
/kV / / / / / / / /
+800 3 0 0 0 0 0 4 7
+660 0 0 0 1 0 0 0 1
+500 73 47 42 15 14 4 17 212
+400 1 0 0 1 0 2 0 4
77 47 42 17 14 6 21 224
2 2005—2012
/kV / / / / / / / /
+800 1 0 0 0 0 0 2 3
+660 0 0 0 0 0 0 0 0
+500 3 0 14 8 6 1 3 35
+400 0 0 0 0 0 0 0 0
4 14 8 6 1 5 38
7 +400 kV | B 1 o
2005—2012 3 2005—2010
224 38
+500 kV
77 34% . 2005— e 1100 k! - o)
2012
{ 2005 0.07
’ 2006 0. 066
2005—2012 2007 0.463
( ) 38 2008 0.287
4 2009 0.229
10% . 2005—2012 2010 0.153
2 ° 2011 0.093
2012 0.108
2
2005—2012
3 o
2007 +500 kV
0.07~0.29 /(100 km * a) . 2007
18
; 10 J/a
0.1 1 2005—2012
/(100 km = a) . 2005—2012
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4 +500 kV (2002—2009 )
3 /a /
2002 2
3.1 N 2003 2
— 500 kV - )
! 2005 0
i 1989 9 17 1990 8§ 20
. 1 200 MW 2000 !
1 045 km. 2007 +
2008 4
3 2009 6
i 2 (5)
+ 500 /( +100 km™" «a™") 0.31
kV +500 kV :2002—2009 26 5 II(
( ) ) I( )
ool 3 3.2 £500 kV
3000 MW 6 000 300 kV
MW .
.2 2002—2009 ° 300 kv
+500 kV 4%
0 2004—2009 20
45% . 2004—2007 ) v
. 85% 1( ) 3
500 kV 0.14 /(100 km * a) 15% 3.33
o 519 0.389 /(100 km * a) 58
. . 200—2009 +£500 kV
5.
5 £500 kV (2004—2009 )
4 5 6 7 8 9 11
2004 1 2 1 4
2005 1 1 2
2006 1 1 1 1 4
2007 1 1 1 1 4
2008 1 1 1 3
2009 1 1 1 3
2 2004—2007 +500 kV s 5 4 3 4 1 | 20
3.3 .
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6 +500 kV 40 . +£500 kV
o 1 2003— 7 o
2006 N 8 7 £500 kV
( ) 7 87.5% ;
6 75% ;
Q- /m
6 75% . 2004—2007 m ™! mm /m  /m /m
m”)
GJ-80 2.4820 11.4
12.4 40 13 /
OPGW -90 0.690 0 13.0
4 +800 kV  £500 kV 6 ACSR
X
—720/50 0.0398 36.2 16.0 31 15 0.5
+500 kV 20 8 o
+800 kV 8 +500 kV
2003 +500 kV /% /0
( - . 64.76 5~10
11.25 10 ~ 15
6 (2004—2007 )
20.95 15 ~20
3.04 20 ~30
2003 - 08 -23 + +500 kV
2004 - 08 - 11 + ( electro—
500 kV 2004 -08 -23 + geometric model EGM) .
2004 -09 - 19 + 510 kV U509
2004 -09 -21  + ?
2006 -06 -02  + 6 m 3150 kV.
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4.1 x500 kV
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3 o
IEEE
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2004—2007 11 o
AT 11 4 £500 kV
/(°) 100 km ™
ca ) 0.22 ~0.47 /(100 km = a) 4
. 0 0.28 /(100 km
0 0 M a) o
0.58 /(100 km * a) . EGM
+ 0
0
- 0
+ 0
1.3 hy 0 (1)
- 0
+ 2.836 10
1.5h, 3.223
- 0.387 (2)
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6.540
- 0.899 4.4 £800 kV
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10 o 0 +800 kV
10 : 10 Q
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78 .
+500 kV +800 kV
o o 12
860. 2 km 5 > N N N
0.58 /(100 km * a)
10 +500 kV
1Q /kA !
( <100km™" +a™")
30 136 0.028 5 0.533
20 173 0.010 8 0.202
6 m 15 201 0.005 2 0.065
10 243 0.001 7 0.021
5 312 0.000 3 0.004
11 +£500 kV
/km /( +100km™" «a™")
2004 2005 2006 2007
1 045 4 0 3 4 11 0.26
895 1 2 1 4 8 0.22
940 1 2 4 4 11 0.29
1 070 / / / 5 5 0.47
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47.2  50.3 24.7 63.7 29.5 °
/
( +100km™' 0.225 0.241 0.094 0.298 0.069
ca’) 1
/ ] 2010(31) : 751 807.
( <100 km™" 0.139 0.143 0.039 0.152 0.12 2 . 800 kV
ca’) . 2007 31
/ (8):1-5.

( <100 km™" 0.364 0.384 0.133 0.45 0.189

12
. =800 kV \Y
-6° \
+500 kV
+800 kV
2010—2012 0.05 /
(100 km * a) 4~12
o +800 kV

3 Hara T Yamamoto O. Modelling of a Ttransmission Tower

for Lightning — surge Analysis J . TEE PGTD 1996( 3) :

283 —289.
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5 . +500 kV
J . 2007 33
(1):148 —151 155.
6
J . 2005 29
(21):31 -35.
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( 430071)

1 000 kV/500 kV o

5° 300 km 5° o

10° o
Abstract: The phase difference is one of the factors which should be considered when designing multi — circuit transmission
lines with dual voltage 1 000 kV /500 kV on the same tower. A suitable model is established to analyze and calculate the fac—
tors influencing the phase difference. The calculation results show that power system flow and length of transmission line are
the major factors. Under full load the impact of transformer on phase difference is about 5° and the phase difference of 300
km line is about 5°. It is suggested that a phase difference of 10° could be a reference for overvoltage calculation of UHV/
EHV transmission lines on the same tower.
Key words: multi — circuit; phase difference; UHV; transmission line

1 TM726. 1 TA 11003 - 6954(2015) 02 - 0016 - 03
DOI:10.16527/j.cnki.cn51-1315/tm.2015.02.004

O AY
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N 1 000 kV /500 kV
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2 o
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S s 1 000 kV N . N
3
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120° o
1
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1 1000 kV /500 kV

1.1

1 . 500 kV
4 x LGJ =500 1000 kV 8
x LGJ - 500
I1 RXGB 1 ¢
2 .
1 I
500 kV 1 000 kV
R/I( Q<km™) 0.014 53 0.007 265
X/I( Q- km‘l) 0.277 453 173 0.273 192 005
G/(S+km™") * *
B/(S-km") 4.004 81E -06 4.038 35E-06

2

2
1.2
500 kV 1 500 MVA 1 000 kV
5 000 MVA 0.95.
I1 A
1) 500 kV

U, =303.11,0°kV I, =1.649 6/ —18.195° kA
UB:U\ _(}A _UA '%J‘B * (R +)X)
=302.944 £ —0.081° kV
@ = —0.081° +18.235° = 18. 154°

1 km 500 kV 0°

-0.081° 18. 195° 18. 154°

2) 1 000 kV .
U, =606.22/0°kV I, =2.749 3/ —18.195° kA

. . . . 1. .
UB=UA_(]4_UA ‘?]B) * (R +jX)

=605.967 £ —0.067° kV
I,=1,-(U, +U,) %jB =2.750 £ —18.243° kA

¢ = -0.067° +18.243° =18.178°

1km 1000kV
0°  -0.067° 18.195°  18.178°
1 000 kV /500 kV 2 500
kV.1 000 kV
. 500 kV 1 000
kV 300 km 5.128°. 2
2 1000 kV /500 kV
500 kV 1 000 kV
/km 1(°) 1(°) (°)
0 0. 000 0. 000 0. 000
1 -0.081 -0.067 0.014
5 —-0.405 -0.335 0.070
10 -0.812 -0.671 0. 141
20 -1.632 —1.348 0.285
30 -2.461 -2.030 0.431
40 -3.299 -2.718 0.581
50 -4.145 -3.411 0.734
60 -4.999 -4.110 0. 889
70 -5.861 -4.814 1.047
80 -6.732 -5.524 1.208
90 -7.611 -6.239 1.372
100 —-8.498 -6.960 1.537
150 -13.048 -10.649 2.399
200 -17.776 —-14.476 3.301
250 -22.653 -18.434 4.220
300 -27.642 -22.514 5.128

ODFPS —100 000 0/1 000
100 000 0/100 000 0/334 000 kVA

(1050/y3) /(52513 +4 x1.25%) /110 kV;
. 17.
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U,
(%) =18 U, (%) =62 U, (%) =40 ; 3
( + ) 1583 kW
173 kW ° & 3.1
2.1 240 Mvar 80
U (%)« Mvar X, =( 110 x 10°///3) 2/80 000 000 =
Uu, (%) U (%) 50.417 Q X, =50.417 x (1 050/
T 110) 2 =4 593.75 Q.
U (%) =[U, (%) +U, (%) -U, (%)]/2 = 4 .
20U, (%) =-2U, (%) =42 3
U, = 1(()8%) xgix103 =% x%x s 080 085 0.9 0.95
100 =73.5 Q U,~0 Q U, =154.35 O, AP, =1 750 2.361 2.499 2.634 2.763
583 -173 =1 410 kW AP, = 173 kW, R, = 800 2.524 2.671 2.813 2.950
AP, ;Ui (10 = L4101 050 <10° 201727 Q G, = 900 2.851 3.015 3.174 3.324
SN 3 000 000 1 000 3.180 3.361 3.536  3.701
AU];” % 10° :11(32(2)2 x10° =1.569 x 10" Q. 1 100 3.512 3.710 3.900 4.078
1 200 3.846  4.061 4.266  4.457
’ 3 ) 1 300 4.183 4.414 4.634 4.837
1 400 4.522 4.769 5.004 5.218
1 500 4.865 5.127 5.376  5.601
3
2.2 4
- U, __590.106 £ =5.601°
S=1500 MVA cosg = 0. 95 U, =606.22 (X + X7 j(158.35 +4 593.75)

£0°kV 1,=0.82479/ —18.195° kA U, =U, x I,
xjX, =606.22 /0 —0.824 79 / —18.195° x j154. 35
=590.106 £ —5.601°kV U, = U,k
=295.053 £ -5.601° kV .
9=5.601° : @ = -
5.601° +18.195° = 12.594°,

3 .

5.601°

¢ 18 ¢

=0.806 86/ —9.549° kA
@ = —5.601° +9.549° =3.948°
@ = —5.601° +9.549° =
3.948 1, =0.807 246 £ - 1.274° kA
@ = -5.601°+1.274° = -4.327°( ).

S

3.2
210 Mvar
C =37 pk( 12% ) B=wC=
11.618 x107°S, 12%
( 31 )
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110073 X,=2016 Q.
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5
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500 kV

1 1 2

(1. 610072; 2. 400030)
500 kV

1500 kV : : : :
Abstract: Aiming at the ice accretion of 500 kV transmission lines in Sichuan the on - site ice — type observation and icing
density measurement are carried out and the basic data of ice type and density are obtained which lays a solid foundation for
the further discussion on iced conductor galloping and the research on its precautionary measures.
Key words: 500 kV transmission line; ice accretion; ice — type observation; icing density measurement; iced conductor gallo—
ping
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2008 1 23 1
500 kV /(g*em™)
. 2200 m 1 2 3 4 /(g*em™)
3 400 m 1 0.865 0.811 0.868 0.865 0.852
500 kV 2 0.796 0.910 0.783 0.808 0.824
1.11 500 kV 3 0.890 0.679 0.767 0.885 0.805
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° 714 °
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; : . ATP — EMTP

Abstract: Protection of lightning intruding surge in substation is an important part in lightning protection of power system. The
performance of lighting intruding surge in 500 kV AIS substation is analyzed. The simulation models are established in ATP —
EMTP according to the typical design specification and the necessity of installing lightning arresters in line lateral is described
through the calculation of lighting intruding surge with or without lightning arresters. The influence of lightning intruding surge
on overvoltage amplitude in different operating modes is analyzed. The relationship between overvoltage amplitude of back —
flashover and shield failure lightning intruding surge and lightning current is the emphasis of the study in the operating mode of
single — bus single transformer single outlet. The analysis shows that the lightning performance of 500 kV AIS substation is
weak and the lighting protection design standards of incoming lines should be executed seriously in order to protect the safety
of substation.
Key words: lightning intruding surge; lightning arrester; electromagnetic transient; ATP — EMTP
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Abstract: The mathematical model of three — level neutral — point — clamped converter is introduced and the theory of harmon—
ic current generated by harmonic grid voltage is analyzed. A novel harmonic current suppression strategy is proposed. The
strategy use a —f3 positive and negative sequence decoupling to calculate the fundamental component of grid voltage use d —
g positive and negative sequence decoupling to control current loop and use harmonic grid voltage through P controller to sup—
press harmonic current. The feasibility of this strategy is analyzed by Matlab simulation. Compared with the traditional d — ¢
decoupling control the simulation of the proposed control strategy significantly improves the harmonic current.

Key words: three — level converter; harmonic current suppression; positive and negative sequence decoupling; feed — forward
of voltage
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GIS TV

( 617100)
500 kV 372 4/3 500 kV GIS N N N
TV.TA. N o T
120 kV ; 260 kV o
; GIS; TV, ; i ATP — EMTP

Abstract: The main wiring of 500 kV system in Ertan Hydropower Plant is 3/2 and 4/3 mixed mode and 500 kV GIS devices
include breakers disconnecting switches earth switches TV TA buses and short approach lines etc. During the switching
operation of T area in high voltage side of main transformer when in the hot standby generally the voltage is lower three —
phase voltage is balance and about 120 kV. But sometimes the voltage is higher three — phase voltage is unbalance and up to
260 kV which has an impact on the operation and the second systems. Through the analysis of the phenomenon it is obtained
that it is ferro — resonance phenomenon. The causes for this phenomenon is analyzed and verified by the simulation.
Key words: Ertan Hydropower Plant; GIS; TV; ferro — resonance; overvoltage; ATP — EMTP
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4 4

Abstract: The basic theory of condition — based maintenance for secondary equipment is introduced in brief. The factors influ—
encing the operating condition of secondary equipment is divided into four classes that is detecting fuzzy state variable fuzzy
state variable with failure risk fuzzy state variable with reliability and improved fuzzy state variable. These four fuzzy state var—
iables are defined and modeled respectively. The overall evaluation model of condition — based maintenance is obtained through
the composite model and the maintenance strategy is given according to the evaluation results. The feasibility of the proposed
method is verified by the examples which has the obvious advantage over equipment reliability and maintenance economy com—
pared with the traditional scheduled maintenance.
Key words: secondary equipment; condition — based maintenance; fuzzy state variable; evaluation model
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( 610065)

EMD C ARMA

MA o
Abstract: According to the similarity of power load an integrated load forecasting method based on empirical mode decompo—
sition ( EMD) is proposed. Firstly an artificial statistical is done for the raw data and the statistical time series is decom—
posed into different intrinsic modes by EMD then the intrinsic mode components are clustered by fuzzy clustering. Then
these different clustered components are predicted by aoturegressive moving average ( ARMA) model. Finally the forecasted
load is obtained by adding together the predicted values of each component. The experiment simulations show that the proposed
algorithm has a higher forecasting accuracy than the direct use of ARMA model which is an effective short — term forecasting
method.
Key words: load forecasting; empirical mode decomposition; aoturegressive moving average; cluster
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Abstract: Load characteristics of Chongqing power grid in history are analyzed and the main factors influencing the load char—

acteristics of Chongqing are studied. Through the investigation and research the load characteristics of the industries are ex—

tracted. The correlation of temperature and load is studied and the temperature sensitive load curves are extracted with the

foundation load comparing method. According to the future development trend of the electricity consumption structure of

Chongqing the development trend of synthetic daily load characteristics is forecasted with the method of industry load curve

reconstruction and the development trend of yearly load characteristics is qualitatively forecasted.

Key words: load characteristics; influencing factors; curve reconstruction; medium and long — term forecast
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; GIS; SF : ; ;

Abstract: The application of GIS equipment is more and more popular but gas leakage is a very important factor influencing

its safe operation. When gas leakage happens

the decrease of the pressure volume in the air chamber shows the nonlinear

tendency. Through the grey theory the descending trend is fitted to obtain the trend curve which is tested by the residual error

the relational grade and the posterior error. As a result the descending curve after the tests can predict the next step of gas

leakage and provide a reference for the maintenance schedule. Taking SF leakage of 500 kV GIS equipment in an UHV sub—

station for example the model established based on grey theory is described in detail and then the next happening of gas leak—

age in GIS equipment is predicted with the proposed model after its verification.

Key words: substation; GIS; SF, leakage; grey theory; maintenance schedule; online monitoring
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( 102200)

PSCAD HVDC ;

Abstract: As one of the most common faults in HVDC transmission system commutation failure is considered to be caused
mostly by AC system faults in the receiving — end. A detailed analysis of the relationship between commutation voltage reduc—
tion and line voltage zero — crossing point drift is given when various types of grounding faults occur in AC system by using se—
quence components method. Thus the systemic analysis about the impacts of grounding faults on commutation failure is presen—
ted. The results indicate that the influence on commutation process varies with fault types and the phase of commutation volt—
age may change from lead to lag compared to the voltage before the faults as the transition resistance changes. The expressions
for extinction angle is modified correspondingly based on the theoretical analysis results. A bi — polar HVDC simulation model
is established with PSCAD/EMTDC based on Tian — Guang HVDC transmission system which verifies the correctness of the
conclusion. A further discussion is presented about the effects of commutation voltage reduction and line voltage zero — crossing
point phase shift on the commutation failure according to the simulation results.

Key words: commutation failure; sequence components method; transition resistance; commutation voltage; phase shift
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ZigBee

1 1 1 2

(L. 311232; 2. 310023)

o CC2530
8051 T1/Chipcon CC2530 Z — Stack

ZigBee o

, ZigBee; ; ;
Abstract: The traditional water level detection only focuses on the whole water level of substation. But actually the installation
position of distribution devices is quite different as well as their architectures and sizes. Focusing on the water circumstance of
specific device one kind of water level detecting and warning equipment which is installed on each terminal box is designed.
Pressure silicon sensor is used to collect the information of water level and laser ranging sensor is used to obtain the height of
alarm water level. The inner 8051 microcontroller of CC2530 is used to collect and process the data. And ZigBee wireless sen—
sor is proposed to transmit the water level information to the monitoring center which is based on CC2530 hardware solution
and Z - Stack protocol stack of TI/Chipcon Company.
Key words: wireless sensor; ZigBee; substation; water level detection; laser ranging
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50°

8 mm. 4 mmo.

Abstract: With the voltage level increasing the foot distance of transmission tower is bigger and bigger. The tower leg is diffi—
cult to fit the 50° slope terrain even using long — short leg and height — low foundation. Erect independent tower inclined in—
dependent tower and union tower are presented to connect transmission tower and foundation which can lower the foundation
price reduce the difficulty of construction and decrease the environmental damage. The effect of displacement of connecting
structure acting on members” forces is studied. It is proposed that the limited horizontal displacement value is 8 mm and the
limited vertical displacement value is 4 mm. The design method of different connecting structure is presented and the economic
analysis is carried out with a certain project. The result shows that the proposed connecting structures can reduce the cost of

foundations obviously.

Key words: steep mountainous areas; transmission tower; erect independent tower; inclined independent tower; union tower
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o dq o

»

o Matlab

1 1 ’ ’

Abstract: A control strategy is presented for no — load cutting — in of VSCF doubly — fed wind power generator which
combines the vector control nonlinear function and auto/active disturbances rejection control ( ADRC) . The mathematic
model of doubly — fed wind power generator is a nonlinear coupling system in d — ¢ coordinates. The system is divided into two
parts " dynamic coupling" and "static coupling" and embedded auto/active disturbances rejection controller in parallel be—
tween the input vector and the output vector to realize the linearized decoupling of rotor voltage. The simulation model of VSCF
doubly - fed wind power generation system is established with Matlab. The simulation results show that the generator can be
flexibly connected with power grid under the proposed control strategy. The proposed control strategy realizes the decoupling
control of active and reactive power of stator output and has a good performance. Compared with PI control strategy ADRC
controller shows a better dynamic response performance.
Key words: wind turbine; vector control; ADRC control; decoupling control; cutting — in
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( 116000)

o Nataf

; Nataf ) - - ; )

Abstract: With the increase of installed capacity and the number of grid — integrated wind farms the impacts caused by wind
farms after its integration become much greater. The traditional reactive power planning does not consider the wind speed cor—
relation so it is difficult to adapt to new structure of power grid. According to the fast changes of wind speed and the wind
speed correlation the method for generating wind speed samples with different correlation is studied based on Nataf transforma—
tion. It takes the maximum annual net profit of power grid as the objective function and the optimization model of reactive
power planning considering benefit — cost — risk is established. The improved genetic — interior point algorithm is adopted to
solve the model and the calculation and analysis are carried out by connecting the real multiple wind farms to power grid
which verifies the validity and practicability of reactive power planning considering wind speed correlation.
Key words: wind speed correlation; Nataf transformation; benefit — cost — risk; wind farm; reactive power planning
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600 MW

1 2

(1. 610021; 2. 100011)

UNS3020a o 600 MW

Abstract: The principle and existing problems for rotor grounding protection device of UNS3020a type generator are intro—
duced. The one — point grounding protection fault of 600 MW generator rotor is checked and analyzed and the causes of the
fault are found and the measures are taken to remove the fault. The problems of such kind of faults and the precautionary
measures are summarized which can provide a reference for the operation of its protection device of similar generator and its
design.
Key words: one point grounding of rotor; principle; existing problem; precautionary measures
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( 310030)

Abstract: The influence of out — sync motor speed of high — power water pump in parallel operation on the efficiency of pump
units and operation vibration is analyzed in the circulating water system of the heat supply network. It is proposed that the mo—
tor speed which is out of sync will lead to the reduced overall efficiency and excessive vibration of the pump units. The simula—
tion analysis shows that the feasibility of parallel synchronization control is verified in the parallel operation of multiple pumps.
In the context of energy conservation and consumption reduction policy the synchronization control is of great importance to
the reduction of auxiliary power rate and the optimization of pump operation.
Key words: efficiency of circulating pump units; parallel synchronization control; energy conservation and consumption reduc—
tion
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Abstract: An independent automatic throw — in equipment of emergency power supply is generally adopted to realize automatic
throw — in function by the traditional substation. By means of sampling the information of the breaker the disconnected
switch AC current and voltage and so on the automatic throw —in equipment achieves the recognition of operating mode and
the discrimination of action logic and drives the breakers tripping. An improved design scheme of automatic throw — in func—
tion for smart substation is put forward. The proposed scheme can be directly applied to the smart substation established on the
basis of IEC 61850 which can make the automatic throw — in function more flexible. And this scheme has the practical value
for engineering application.
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Abstract: With the faster development of power system entering the era of smart grid the new technologies and facilities in—
volved in the construction of smart station have became the significant factors to promote the development of smart technical in—
novation. The utilization of some new technologies in new generation of smart station is analyzed and some suggestions and
prospects are proposed.
Key words: smart grid; smart substation; new technology; prospect
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