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Abstract ; Ferroresonance over — voltage caused by coupling of AC and DC system in ultra — high voltage (UHV) converter sta-

tion is studied. Based on the excitation curve in voltage transformer unit, both characteristics of odd order polynomial fitting

and tangent function fitting are analyzed and compared. Taylor’s formula and Bernoulli function are induced to prove the unity

of both fitting methods, which provides a theoretical foundation for analytic solution and numerical solution.
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Abstract : Taking the typical heavy icing section of UHVDC transmission line as boundary conditions and according to the re-
quirements of system planning, the electrical performance, mechanical characteristic and life cycle economy of large section
conductors are compared and analyzed. Research shows that large section conductors can meet the requirements of mechanical
characteristics. And the annual cost of total cross section of the optimal recommended conductor shows a decreasing trend with
the increase of ice. If the loss hours are lower, the advantage of annual cost of conductor plan with lowering the number of

bundled conductor and reducing cross section is more obvious.

Key words: ultra — high voltage (UHV) ; DC transmission lines; heavy icing area; conductor
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BRAMTIBATIN G , BG40 FE I 8] A1z 47 I [R] 7Y 22
N, L BETFE T | S AR W8 I M B s K, % sk
PRIgf7 e 2B R AR 38 H LB ik, itf— 2 40 it
20 mm KX AL R RAERL,

145

140 x—\
sl Y / x—\
. / —~
e
< ml/\///- 5 —— A 100775
E 125 —a—HEHEA A -50 770
= I/\X e BN
ﬁ 1zo|/r\1//-\ e BEHEAAA +50 77 70
FHfEA A +100 T 76
nshj/l\j / —
110!
:{ .
T 2 3 4 5 6

ST
FEH 1 ~6 5 LA RS I 8,
Bl 20 mm AEIAEEKETHSLEEM(3 000 h)
TREARBHI RS U Bl 23 5 e A AR AR B R B, 7E
53T 20 mm PR IXOR R AR S BEKF T, & Fl- 48
Tr BAESE XS LUAE B o 4% B8 20 mm pK X 4 2k
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7 SR BN BUARRBESE (T UL 8) VR S A (A ik
FTHCBEE . A - IR 8% 5 A6/ 1N 2
3000 h; B 0.4 J0/kWh, FHEEERINE 1 PR,

160

155

/-\'\ —— SRR 100 5 76
B o8
_r__,_/ /‘\ B A 507

A kA

..—|——r—’/‘/ N e AR 4507
Wl -

—— HfEAAR +10075 78
130 I?‘Aﬁ

ftH] hom
1

150

e

|
45

|
L40

|
135 I

ERH (Jigt /K

2 3 4

B
TP 1 ~6 5L S P 8,20 mm FEEA

14 462.5 J7 50/ km,

B2 20mm REAGHEE AT FHISLEEER (4000 h)

TR« ISR 8% 5 451 FE/ NI AL 4 000 h;
BN 0.4 J0/kWh, HHEERINE 2 B,

MRYGE 1 ~ & 3 955 P LT BTG
AT AR BRI AE - 100 T3 T ~ 100 J5 T
(A3 LA, X AN [T R B IR A T T I 4347, 20
mm JKIXAE 2 FH AR S 460 6 x JL/G2A - 1 250/
100 BRI % .

STIEUN Ry S i R S 32 U i R e
A ik 2k B8 71 AR AR 2 20 mm F K X 1R SKR , A

5 6

165

160

155

150

145

R (TG /km)

5
5

135

L

A: 8%,0.470/kw*h B: 8%,0.550/kw*h C: 10%,0.470/kw*h D: 10%,0.570/kw*h

320 mm KR AEERHEEKENSL%ER A
LR 18 HEFE 6 x JL/G2A - 1250/100 48548
BN N 20 mm FKIX FL TR,

130

5 30 mm .40 mm F KX Sk
5.1 30 mm.40 mm Tk X4 E

30 mm KL LUK KRBT A FEY], S
B R A BT 1 SRR e T
VKX 2 e 436 o 3 BB BB AR IR 1
28 FLIE M4 7 P 2 4 R B, T B 40 IR
91 AR IR S B . AR E K BRI BT
250 75 30 mm S L) b T DKLk B, G2 R AR
EASLEY , BEHENE FLINE. Rk
PEILFE 9,

®9 SE&ME. FHME—RK

I PNy ey EHN AR /mm IR/,
ZR 15 A ER ( x10 MPa) ( x 10 MPa) Lo =400 Lo =400
6 x JLHA4/G2A -1 250/100 3.5 9.19 8.04 67.69 18.53
8 x JLHA4/G2A -1 250/100 3.5 9.19 8.04 67.69 18.53
6 x JLHA1/G2A -1 250/100 4.1 9.16 9.39 78.02 18.61
8 x JLHA4/G2A -1 000/80 3.5 9.07 7.94 64.20 20.78
6 x JLHA4/G2A —1 120/90 3.5 9.19 8.04 65.96 19.45
6 x JLHA4/G2A -1 000/80 3.5 9.07 7.94 64.20 20.78
SR AT LA LA 40 mm ¥KIX R HIRE I 32 10,
K10 40 mm kR E&TH—15
LR T oy T T XU E
Lo =500 m Lh =400 m T 3 4 2 o i
IS
FEREG (kN/4H) (kN/AfD) /KN
iR ok KA ok
6 x JLHA4/G2A —1 250/100 200. 16 565.91 98.09 171.34 5 %550
8 x JLHA4/G2A -1 250/100 150. 12 424.43 73.57 128.51 6 x 550
6 x JLHA1/G2A -1 250/100 160. 89 504. 65 87.94 163. 48 5 x 550
8 x JLHA4/G2A -1 000/80 134.56 400. 35 69.65 125. 46 5 x 550
6 x JLHA4/G2A -1 120/90 120. 67 378.49 65.96 122. 60 4 x550
6 x JLHA4/G2A -1 000/80 160. 56 359.34 108.29 98. 64 4 %550
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R 9 .3 10 (1930 mm 40 mm F KX 4 T4
J5 AP PETT B ek v] O, KA R AR A 4
Kkt B e J1 KT 60 mm , HUAARHEE TS , B 6EE 2
30 mm 40 mm KX &R, IF R AR E,
W VKX 25 SR BRI TT I AT S
EIOHIIL - SR
5.2 EHALE
5.2.1 AR

¥ 30 mm 40 mm FPKIX 8 vk EE AYHE AN, 15 AL
PRIE AT JERIE R ) R R3S I, SRR ] 1 1 K,
FEREPERBE TN AT A T 22, (45 TR AR
HAEECG N, s RS BUAR RS G AE X T 20
mm YK XA KM, Fonig g S kAl #%H
RTBETTJRI Befis e TR 3 B 4544, % 30 mm 40 mm
UKIX A2 5 R MR IR e A TA B8, PR LR 11 AN
12,

F 11 30 mm KX AR K ITEEG LR
HEAK 5951

FFo LA KB i 4 2MH
(J77t/km) ( J575/km)
1 6xJLHA4/G2A -1250/100 1 086.5 0
2 8xJLHA4/G2A -1250/100 1424.3  337.8
3 6xJLHAI/G2A -1250/100 1 083.3 -3.2

4 8 xJLHA4/G2A -1 000/80 1 147.5 61.0

5 6 x JLHA4/G2A -1 12090 1 003.6 -82.9

6 6 x JLHA4/G2A -1 000/80 911.2 -175.3

AR BT R EIL 27 m/s KX 30 mm PR IX S G55 R
B IX BEEAT A Ak o
R 12 40 mm KX AREIR TR ILHFEFLE

HfEAR HR4L

7 LA KA BL il ey 2H
(J79t/km) (J5 6/ km)
1 6xJLHA4/G2A -1250/100 1 632.1 0
2 8xJLHA4/G2A -1250/100 2 124.3  492.2
3 6xJLHAL/G2A -1250/100 1 628.2 -3.9

4 8 x JLHA4/G2A -1 000780 1 683.7 51.6

5 6xJLHA4/G2A-1120/90  1484.4  —147.7
6  6xJLHA4/G2A-1000/80 1295.2  -336.9
TE ARE T I 27 m/s JRUX 40 mm K X5 4 AR
B BEE AT A Aok
i 1L R 12 (Y S X B BEAG 3 e ml
UL, 053 N S EATIIR BA DT B AR AL A

LR HAES ek ik, i — 2441 30mm 40mm 7K

X & SLIT RILEA LU
5.2.2 FR R b

ARARIEGE R E TR RN BT s 284k,
BT RIARIE G T, & Fh 2407 RIAE
B AR ARG Dl 22 S5k

1)30 mm KX 4FE2% F Lo g

22 30 mm pK X 45 526 07 5 0 LN BUA R
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I/ kWh, HEZERAE 4 iR,
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E s N TN ! e s 200 735
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135 ¥ i
125 r T g \:\-'/
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TE 1 ~6 5 PR S AR TE W2 11
4 30 mm REVAMERZKE THISLESR (3000 h)

PL 40 mm pKIX 2% 205 58 1Y BN LA R4 %
(PRI 12) M Ry SR Ve AR AT LU B 3%, H0R 2%
P54« D8 8% 5 4 FE /NI i 4 000 his HLHY R 0. 4
oo/ kWh, THEERMIE S s
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T— s 10055
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C g FEHEAAA +200 T3 T
N

6

N
=
°

»
=1
o

EIUT (TiTE /)
g

=
®
°

=

-
3
o

Yy N—

-
a
o

-—
5

-

2 3 4

FRAS
1~ 6 5 AR IR R 12
5 30 mm REVAEREAKE FHSEERE (4 000 h)

M 4 ~ Bl 6 B A a3 b i AT LA
AR W AE — 200 T I8 ~ 200 J7 IC I LA .
AR AN S i 23 47 1 385347, 30 mm pKIX
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2)40 mm PRIXAESRH L
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1 2 3 4 _5_ 6
A: 8%,0.475/kw*h B: 8%,0.57C/kw*h C: 10%,0.458/kw*h D: 10% 0.578/kw*h

6 30 mm KR AFIRH R BB S %A
LRAF 2 X L B

THE AR < DI 8% 5 fiFE/NIT 4R 3 000 b
A A 0.4 J0/kWh, HELERME 7 FiR,

230 N

=N
20 / / A\\ /\ _
£ 300 // / A\\v/\\ | HAEAHE 20077 76
Em / N S -k 1007
= A
§ L |t 1007357
m.

|
=
1 z Sﬁfﬁﬂ%“ 5 s
BT 1 -6 5 S I 12,40 mon JEE A
14 1632.1 J156/km,
7 40 o FEAGH AT FHSLER (3 000 h)
TR - IR 8% 5 454G /NI £ 4 000 h;

LM 0.4 J0/kWh, 251K 8 Fis .

P
170 / \v/\ \T‘ —— FE A 42007576
\I—"

270

260 /.\
250 T
g 240 7
2 JEfEAK ~20075 76
2 230 _
R | —— SEAEA K -10077 76
m 2207 I ) L‘—E?&ﬂiﬁi
g 210 l—)(—g?&;(:ﬁsﬂmﬁﬁ
0 1y AN 1, I—‘—g?ﬁﬂiﬁi‘f%ﬂﬁﬁ
4 \_/’\V
w " L,
180 T T T T | =]
5 | 2 3 4 5 6
LS

T ~6 5 SRS PEILE 12,40 mm FEfEA
f&1632.1 Jf75/km,
8 40 mm REAME L AT THSLEEMA (4000 h)
LT ~ B9 (45 52 A2 AR 3R] DL AR RS e 3
IAE —200 J3 JT ~200 J7 TR FEl A, 6 A ] HLp B
IR SEAT T I 4T ,40 mm PK X AR 2 F R0 5
25k 6 x JLHA4/G2A —1 000/80 4R & 4 e 4k
.10 -

A: 8%,0.450/kw*h B: 8%,0.57u/kw*h C: 10%,0.47G/kw*h D: 10%,0.57G/kw*h

9 40 mm KRR RN R EM R SLkE 5B

Wit BAR R I, &R R R LR R
Fiid 2 A S ERfE i L 30 mm 40 mm T K X LIRS
PSR ER o 3BT AE % LA, FEAN IR HEE
AR K I Z R, 30 mm 7K IX 6 x JLHA4/G2A
-1 120790 B A 4 Lk el i 40 mm PKIX 6
x JLHA4/G2A -1 000/80 fN b8 & 4 i, 6
x JLHA4/G2A — 1 120/90 405404 4 845 1 6 x
JLHA4/G2A = 1 000/80 441548 & 4 ZE 4R 4E Hy 30
mm 40 mm B KX IHEFSL LR,

6 %5 it

1) 7E3 /2 &R Ge ik 75 AT §2 1, & B oK IX
A 0 A TET S 2 340 RE W A AL R M 1 R A
SR B DK IR R, A 2 T B A0 I 4 7 T 42 6
AR 20 mm KX 10 mm A1 15 mm
URDCIE D T 43 2480,30 mm F1 40 mm pK X 35 95 /)
TR .

2) XA VKX 3 000 h.4 000 h 5 FE (1 4F 3% 1
EFIEAT LU, S5UFE/ N BOBAIG , 80 73 B4R N
THI 1) 2 5 SR AR FHAR S

3) AR I 0 R 0 Sk A A v TR L U L R
BRI Tz N AN R B AR G e AR Y
2y r BE I D 5 FE AR AR AR 2 45 5 T B B
e FE UK DR 5 R B i b B )2
8 AT

S 30k

[1] GB 50790 —2013, +800 kV B Vi 425 iy iy 48 B 110
fws].
[2] GB/T 1179 — 2008, [A £k A0 A 2s SR [ S].
(F#%23 1)
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R e T L I A B X A2 I R G A A M Y R T

ME - BRR, BB
OB R/ i UL B, B S8 ARSF  830047)

s

A3

B AT 2016 A7 84 & R R AR SRIRE G I R 693847 O X, 45 A5 AT £800 kV 4F & R AL R Ak
)R AL GG R R A B R B 3 K SR R S8 R 69 % R 5 IF ELAT X R ] 89 MR TS XOR IR ) 89 42 ] SR v, 0 A
Fldadl Kbt T RARRKARBATC RGP0, AALERRN, EARR AL AU KK FE LKA, HRFE
MBI E R, G T Fo A RRAR T BAT R WM B R B, B2 R R, m 51 A &R R R R
A&, 2 EEF R F1 AL R R AL A A RAR BT H K A A RAR KB 2 AW S BB TR YRR K, A LAIE
W FE R R, R LA A PR EL AR BB DS BAF SRS I TG AE,

SRR < R 1R LA 5 LI P B A R s R O 58 s AL T R i

Abstract : Based on the different operation modes of Xinjiang UHV AC/DC hybrid sending grid in 2016, the influence of dif-
ferent failures occurring in +800 kV UHVDC transmission system on the voltage of AC system near the Kumul Prefecture is
analyzed through simulation. Different control strategies are adopted according to different failure forms, and the influence of
different control strategies on the operating voltage of AC/DC hybrid transmission system is analyzed. The research results are
as follow: when DC system failure occurs, in view of different types of failures, DC monopole blocking results in low power
surplus and a less influence on system operating stability ; Bipolar blocking results in high power surplus which leads to the de-
crease of AC bus voltage along the line, even the voltage instability and a big influence on AC/DC hybrid transmission system.
Commutation failure has a large effect on system transient voltage stability. With the constantly increase of DC power delivered
to the outside, no matter DC bipolar blocking failure or the commutation failure, they all will lead to more serious transient
voltage rise.

Key words:UHVDC; DC blocking; commutation failure; stability control scheme; voltage influence
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0 31 5

g A 750 kV A2 Ah K S 0 1 A
+800 kV I 25 —HR N 4 i i LU T AR s 1E 5
HEARR RS2 B IR IR R A R IR, LR R
DARHME AU A P s AL BRI A A
T ARG AL A S JCERI - R M 5T
i R SE | ELTRIDE 2R L 0 Y LI, 50 e Pl I 1
ARG BT EORE— R R . SRR N A B
FRRE AL TR X5 35 5t FEL ) B A 140 R XK S P
DB AR Pt A 7 4z T DAk, 3 e T s A1 K BE
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R oy Vs ey S R

FURIT, FE B X 58 B TR 2R 0 DL B ) e
PR E Tk 52 e R R B RS2 0T S8 T WAL i B

G SCHRL6 ] i st i s e B i L R 40 AR L
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BIAHT T £500 kV MO EL I & Az WU P B 4 e et
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o (ARG TE it , AT 9 2 L 97 P 04 o Xk 58 3 R 46
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R ELAN % 2R G0 BB B T AR B AL
R 587 ML A D 100 7 SR80 R G RR
EAEUIA, SCER[13 - 15 T3 T 2155 & R i &
A PRI RS, SR T U8/ LI DA B e o A8 O o
PERZ I, JRIFIF Rt 7 5, 4 455 25 IR L a5 o
ARG HRER YN 2 R AR .
454 2016 A7 F L N 5 5 40 3 OR [E] (112 17
Jr 2, 5 AT 800 kV = K Ll R G &k
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AN ISR 08 I 22 4t X5 0 IX S 9L 2R 8 P T ) 52
M, 2 DT B3 TELIAE 15 v DR B TG 5 VDA T 5 5 U D
T A R RS SRS, o 488 e R e R S8 EL TR IR R LY
feEistr A —ENSHE N H.

1 M S zfT

1.1 ZREGHR

HR BT 750 KV QLR 2R 350 A o A, ik
WAL A2 28 TR L 480 i sty 7 st b 0 L DK 3 Ao
750 kV kR AL + MG PE AL LTt 4 [ 28 f ] 3= 0
B2 | ST S 3 W 2% 750 KV A8 18 5 P b Ha, 9 B
W, — 2% +800 kV K H ELI -5 48 el R DI 1Y)
e FRAE | ELUR TR IK L IR 326 g P ZR S5 K4 A 1] 1 Ffs o

]
EOTES

Bl #EEX.ERREBREMERMNEEH
1.2 BITAXRHE
HRAE i LI 2016 4Fia 177 2, 256 %5 18 £ 800
kV KB AME DI | i LA H IR A Bz R G DA
K750 kV 22 LR A% D) 3 0 SEBRAE L, BT AL
Bk A 3 R s 1T, ik 1 R
1 FEBZTEREmBMNIETAR

BT HiREH HiAlE i B A%

= %R/ MW FL /MW IR/ MW

Jret 1 6 000 M2 JCHL 6 45,400 250

Frat 2 7 000 Mii4s HL 8 43,500 250

Jr: 3 8000 M 10 4,600 250

2 WMZEREBITAN

AR [ R ) RS e ) E 3 455
S it FE, o0 Si2 o 14 i R R R SR AR, 2 R E
RGN TR AL T 80% U, , 3 H HLE A i
IV B 2 0K A3 3 il 070 e 2 B A AT R A A R (L

(47.5 Hz) s RET RPN, 15 B AN 5 T HL R
<12 -

S HLHLZH P A 38 L A o AR 38 A (B (— PR AN
F50.5 ~51 Hz) ; ELJHLBEG 750 kV R4S 2k Dz
ViR AR RO TRE . R, A
NERGFRE , BN N REATRE

R K

1) £800 kV KH Eiii 500 kV BE2k i Tl f5
A EA L 550 kV;

2)750 kV Fa i RN 840 kV ;B A
L 1.3 pou;

3)220 kV FAS L AN 252 KV BT A H A
1.3 pou s

3 e s T R X AR i A2 W AR SE Y
AT

3.1 HimBRAsEE

153 P77 30T, KA B A 2R A P Bk e
AGMTE TR AT RN 2 fras. a2 i, |
UL B P B B, 75X 3 L TR R AR, HoAt 7 =X
FRGIRERIFRE o FEARIUT AR P it i 155 0
&, TR R R R R B, DR BRI A AL 2
RS UL FL I, AT 5 A 326 S 30 XS O AR S B2 1Y
HARERE LT R AR E S ER )RR AR

R2 HRBMASMEITEER

184777 T g ML HERKIET/KV
i1 FaE 23
Ji2 5y 16
T3 EN HLR RS

B RN A BB S X R GE AN [R1iE AT 7 R L
ARBFR R . 217770 1 RICTIER 3 4H 230
Mvar JEJ &5 S 1 2H 270 Mvar J83E 8% ;1217 /7202 SR
BYIBR 3 4H 230 Mvar JEK #8 M 1 2H 270 Mvar JE3
i is 47723 RIAIBR B IS HL YR 2 400 MW, 1
20 270 Mvar JiE % &5 & 5 41 230 Mvar JEIE A%, SREL
FRP At 5 VA P DA A B T B s Rk 3
7No HIFE 3 ATLLUE WA A A7 5 2R O 1 A
PSS , R S ECR T KIEmR0N , I B AT
RYURZILHEZ N

TEIEAT 72 3 T HUR A B SR SBOAH I R 45 i
it , R GE MR 2 iR, W 2 AL,
B A B S B L R T, YRR R B SR
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2 R 4 0.5
3 e 3 o0
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> 2 s 15 3257 A ACTH] S (a) A= 1 BERSYE
BEZGHL R AEREAE 0.95 ~1.01 p. u.  JIURAES FEYEH B
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0.980 |\ 1100——,}‘/\’\'\
0:940 \\\/ /\ //\ F\/r\/\/\/\/ 0.9(9100 5.00 ml?ém 15.00 20.00
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. - o Lo WA NN AR e
) (o) B2 '
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2 AR TERASIERGRERRETK 0,950
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S L P 2 A 4 TR B A% TR A I a—
Hh ) A K e TR ) S i AT T 1 5 £ T
% T A H B A 6 DR 2RI, T [ ol N
V2 S R R L PR A AR, I U5 A 2 M AL
763 7R, K B A XU P G g —
RARATESE RN 4 FoR, H&k4 TUF S,
VAU BT 4 R 50 3 RIS 1T F IR O I s I
SRR T ERFETTRER, (e) 753t 3 FOEAEIE
x4 EHRMUBHADBEREITELER Ay

184777 FAE O ESINI 7N
e EN LR R AR
Jra2 PN HL R SR AR
i3 KA LR AR

LU O PAT B e B s %o 2R e A [l iz 47 75 AR
WA Rt a4 7730 1 RIUIBR LB
JESE 1060 MW ;32177750 2 REUIBR EUR RO E
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PEIE2 160 MW ;32157730 3 SREDIBR B BCE
JEIE 6 000 MW SR MRS P A8 T J 0 0 XU A 3
BT AR AN S PR, RGN HL T RO AN
3. M S AL, RO LAY DR B I
Be RGIBFTEIREE o

RS HRMMAGHERETHESER

1847773 T il
Tl T
I 2 T
773 FaE

FH L 3 AT, I AR A BB J 3 R AT
X TR SEFA SR, SR & DR
B EREE, K 3(a) /T8, 5z 701 T
ZY: 750 kV RE H R 4E47E 0.93 ~1.03 p.u. ; H
K3 (c) mTHL 7EisAT 70 2 T &4 750 kV BR2ky
JEZERFE 0.95 ~1.04 p.u. s H11& 3(e) IR, 321707
X 3 T 750 kV BEZEHL R 4EFFAE 0.93 ~1.06 p. u.
MHE 2(b) ((d) ((F) ATH0, 76 3 Fizfr A H, &
GRS 1.01 p.u. FEGHEREZ N
3.3 HiRBEXBHE

R e L I L 2R G P 8 [ R DO i L )
B — , PR G AE I L R B RAIR , B I H R o g 23
5 TR B D 2 Bt =22 22 Ik i i e 22 0, — FL3E
TR G BRI, AC T R Ge R | 3K B 1
IR SUN AL/

U AZ B G J I A B A R R, R 3
FIZEATH7 R 750 kV H1220 KV H T 3% 3 i £ an & 4
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HilEl 4 (a) . (b) AT1,750 kV B & HL T B
RA IR 722 v 3l S22 R L 48 i ity , 35 8 T 58 kV;5220
V2 P R AR R Y 7 L R MR B A L SR B T
19.5 kv, HilE4(c) .(d) AIH1,750 kV # &5 T}
e AR R 1 72 v il 2 R 1L g it vy, 35 8 1 65. 1
kV5220 kV 487 725 H e A58 R 10 78 B 3l 2 0 50728 i
KF T 20.8 kV, & 4(e)  (F) ATHI, 750 kV 3
GRS NN RGN NP S NI E (ST e vl
66. 8 kV;220 kV B 45 H H 55 K1 242 FL sl 2 R 3 A
ML IREN T 15.7 KV, B0 AH R W LSRR A
JE AN 25 AR L R 2RI LA .

0.750
0.00 5.00

(a) A1 750 kV EB/ERhZ

— 2016 4K CEBMAK AR (pu)
o | 2016 A (RN BRI (pa)
— 2016 AK CEABMAN WA (p0)
— 2016 K (FMRMIKHK  W=HHR1 (p)
— 2016 K (%K Mot @R1 (pp)
— 2016 AK CFRBHAN  bI21 (pu)
2016 4K CELRBARKI  BORBAHARI (pu)

(b) A= 1 220 kV EBEhZ

20165 K ELFBARROH DM 71 (pu)
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B OW.E B9 &

CEPY A g 28w I Rb b be , iu)1 il#R 610072)

i EBAREREAAMLAANERART S, A LARTEATENARAGTEREX TS, AM,E5E
WAL TS % R B A, R A G HIT . 2016 54 A 16 B £800 kV & Hiie TG X% 2§+
BR%EF RIEREAABEROERNTLEERLESHARS ., ERNERBRE 2 RBFRFHERF , BHMIER
PRI A, B TR RBAME R IL T B FSEEM A LI — M F RGN KRBV TG R
AAVERFT AFTAARTREARATHRALER, A THRER, FaoH T BT EMEI S RUEHRE,RE
ECEC &eil R B A SN B O S I

SRR A T B D HE AR L B s RO R R TS

Abstract : Safe and stable operation of electrode line is important to the reliability of UHVDC transmission system. However,
electrode line fails repeatedly in recent years, which made it a weak part. On April 16, 2016, the pole I line of +800 kV
UHVDC Binjin transmission project failed because of lightning stroke. Under the control of protection system, pole I restar-
ted successfully in the second time. During the restart procedure, unbalanced protection of electrode line was triggered. Fault
records were analyzed and fault tower was checked. It is found that one of the two electrode lines was breakdown under over-

voltage. DC on the fault place continued during the whole restart procedure. Based on this fault analysis, the causes of most e-

Vol. 40,No. 2

lectrode line faults are analyzed in detail, and solutions based on insulation coordination are presented.

Key words: UHVDC transmission; earthed electrode line; arcing horn; insulation coordination
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Abstract ; Taking the project interconnecting North China Power Grid with Central China Power Grid and East China Grid as
the research background, the low — frequency oscillation mode of Sichuan power grid containing UHV transmission lines is
studied. With a review and summary of several mechanism of low — frequency oscillation, the main low — frequency oscillation
modes in Sichuan power grid with UHV transmission lines are summarized based on the analysis of different typical operation
modes, and the importance of power system stabilizer (PSS) to suppress the oscillation frequency is demonstrated. By verif-
ying and analyzing the comparison of both time domain and frequency domain, the typical experiences of parameter identifica-

tion in the time domain simulation analysis are proposed. Finally, the focus and direction for the future research of low — fre-

Vol. 40,No. 2
Apr. ,2017

quency oscillation are forecasted.

Key words: ultra — high voltage (UHV) ; low — frequency oscillation; forced oscillation; power system stabilizer
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Abstract: The converter valve cooling system is an important part of ultra — high voltage direct current( UHVDC ) transmission
system. When 500 kV AC power grid at both ends of UHVDC system has disturbances, the protection of valve cooling system
will act which makes load losing. The accidents of Fulong and Zhongzhou converter stations are introduced briefly, and the
reasons of their valve cooling system problems are analyzed. Then the valve cooling system of YiBin converter station is im-
proved on the way by modifying the start — up mode of main circulation pump, reducing the time of closing the spare power au-
tomatic switch and the spare circulation pump switch and changing the switch of main circulation pump power. Those measures

effectively enhance the ability of valve water flow against the disturbances of AC power grid, which significantly improves the

operation reliability of Bin — Jin DC transmission system.

Key words: UHVDC; valve cooling system; sudden disturbance of AC power grid
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Abstract ; For a large synchronized interacted power grid, the disturbances inside one area may affect not only the area itself,
but also other areas connected to this area through tie lines. Based on PSASP simulation models, the effect of two kinds of dis-

turbances inside Sichuan power grid, that is, loss of generation and three phase to ground fault, on power oscillation of Chuan

Vol. 40,No. 2
Apr. ,2017

- Yu section and that of UHV tie lines connecting Huabei power grid and Huazhong power grid is studied.

Key words : power oscillation; AC tie lines; ultra — high voltage; disturbance
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Abstract : The impacts of ultra — high voltage (UHV) substation on the surrounding environment are becoming increasingly ap-
parent. It also has become an environmental problem to be solved urgently. Therefore, it is necessary to take measures to re-
duce noise impact on the outside acoustic environment in the phase of project design. The current and future boundary noise of
a planned 1 000 kV UHV substation are predicted and analyzed with Cadna/A. Reasonable measures for noise control are also

provided. It could provide evidence for the feasibility of construction projects and technical support for environmental impact
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assessment.

Key words: ultra — high voltage (UHV) substation; noise prediction; noise control measures; Cadna/A
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Abstract ; The DC bias caused by monopolar ground return operation mode of HVDC system will affect the safe and stable oper-

HiE
T #

ation of AC power grid. DC current distribution in AC power grid must be correctly and carefully calculated before taking the
suppression measurement into consideration. Several DC current distribution calculation methods are classified and analyzed,
and the theoretical fundamentals and mathematical models used in each method are introduced in detail. Differences in range
of application, computational accuracy, required data, model complexity and whether the method is suitable for DC bias sup-

pression equipment for transformer in AC substation are evaluated and compared thoroughly. Moreover, some suggestions on

Vol. 40,No. 2
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research directions in the future are given.

Key words:DC current distribution in AC system; DC bias; neutral point of transformer; HVDC
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Abstract ; In order to improve the monitoring and protection level of geological disasters in power grid, online landslide monito-

ring method is studied for transmission line corridor based on fiber optic sensing technology, and the research results is applied

to No. 313 and No. 314 tower of a 500 kV transmission line. According to plenty of site survey data, a scientific monitoring

program is developed, an online monitoring system is set up and the relationship between rainfall, tilt angle, crack and land-

slide status is analyzed. At last, No. 313 and No. 314 tower of a 500 kV transmission line are diagnosed according to the mo-

nitoring data, and the results show that the system is more timely and accurately.
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Abstract : In order to realize the multi — mode monitoring technologies for transmission channel land subsidence and improve
the success rate of monitoring and early warning, the space monitoring system is established, including INSAR remote sens-
ing, optical fiber sensing and non — destructive surface monitoring with geological radar. Based on the ground subsidence of a

500 kV substation in Sichuan province, the feasibility and accuracy of the proposed monitoring system are verified by field in-

vestigation and the effect of monitoring system.

Key words: surface subsidence; fiber sensing; space monitoring data; geological radar
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Abstract ; At present, the reactive compensation ability of sending — end voltage is insufficient, the reactive compensation of

wind farm and wind turbines in wind farm integration area is not synchronized, and the control mode for wind turbines and

wind farm collecting stations is not uniform. In view of the above — mentioned situation, a reactive voltage control strategy is

put forward, that is, wind farms cluster optimal reactive power control strategy. The control scheme establishes the multi — ob-

jective control functions and carries out the calculation and analysis based on the current operating mode and the previous sec-

tion information, therefore the adjustment of static equipment and continuous dynamic compensation are achieved. The simula-

tion test shows the feasibility of optimal reactive compensation on voltage stability.

Key words :reactive compensation; optimal control; control functions; voltage stability

MESEKS . TM614 THERERD:A XE42:1003 -6954(2017)02 - 0051 - 05

0 51 F

R JLAF AT A REVRAS 2 TG B AR, LA
FL R 8 AR RE R AT B A R A (B, R 2 T R
JEAIRS WG o A i 25 947 HL, KU Y 42 Bk
EHLA RGN T 8 A, [ A XU R BLIE i T 158
77, JAUREL R 2 A ) S S50 XL T L T AN A R B
GARE AT XS ATRR B AT LAE L B T
—LE KR ML AN HA 2 B RE ) A1, 3 A7 XU R T AR v
(32t P ATLZE TR 2 L B A5G D AMEE T R AR )
T ARG — K 0 1 A 3 g A2 i) 7
SORANEANSLEY, F Bl R R A Bl A R A AT
D AME 5 8 B0 W) 87 TE] AN ] A5, 38 A 38 0 ) 2
SR B R I RS K, S A 8 4 X R
PR 100 BT T Skt oA Y R TS AR RE TR H 4 e i
FAAS XU 37 B BT AR S O TE DM C AN RE G 2 b
BETH : [HK [ AR H (51267017)

DX HEL AR Y R SR B3R, 25 TR A58 KU T A
DX 2k A 2l e ) 2R SER DA SR w4 v 4%
SR XK I S M X R e H R e

R YA SR R AR E TR, B T XU g
TCINPCACLE I A, 1H SR W AF 5 58 B At FiL ) 3l 2
LA A FEF i, 73 M RE TR A T far A AE AL 3,
ZEA M SVC A R LAY B BT A% SO T e o 4 Sk 5
T B , 158 B I N AT 2 Bl
DASZELC D R g A

1 T s o] et

L1 ZIhg &S
XGRS L X Y R JC T A i o 24045 SVC,
SVG A il e 28 [k ge ARALZE JFFHK L 7 r pe
X BETC A B A e TR I ) A2 6] BA AN R Y
PrER o AR, B AR B M AP e 22 57 . RTX
N EEICIIBE A s A TR ISR 1 R
.51 -



55 40 55 2 4] W AR Vol. 40,No.2
2017 4F4 H Sichuan Electric Power Technology Apr. ,2017
xR 1 FERIMNEEWIEITHERR
BT AT FMERE A ML M 1 B 1]

. 8 S ey i) -

IS E 5 T 33 7By e b, e
SR AR ek AR Y A el g TR, 4
AR SVC/SVG B S B R R

XU U AL ZH S it slihe] L N

4] (L2, N 5

L FLIRA LA b AT i e
IR E T AT B REIRAE R M PR BIRRE eI AR T 2 LK 3 SRS I AR B T A

WRWIBTT , T B L5 G o Bt 2 Fh JC ) e i ] 145 []
YRR IR AT LR A R 3O S B R LY A
b DX TC T A0 SR W 114 G T 1
1.2 FIhEHEREN

TR 1T AT LU, 5 L 25 s B 2% A 2028 Tk
A B JC T A RE S R TE XU A FL I Y
Fi, Do i S R R, 7 o DXL L Y8 3l PN R R Y
PR Bl AR HL ) 7 B[R] LA, R SE IR
oy Bl AN BB TR AL R 3

[ 0] LA 2 SVC 45217 {1 5, RES 7R 45 .
TP LT ER U 2 b A T A, DT TGS
BB D2k X B R P sh, 5 SVC
FLEE, SVG T HA SVC W2 4h, v B £ T
AR L2 HL AT JT AR 1, NI 8D T e oy 4
FE; SR T SVC/SVG Ay fr 4 i , 238 i XU 3
(AR TT AR o 224 PRI A e B 5 | A 5 0 XU R AL
MW LLE , T SVC S il 5 A A & BR4k4E
RN HIETT , 2 FBUR TR M IC it &, St —
/AN

745 X LML 2L I ) TS T R LU, T AR
I AT HATRMGH IR 1 e D, AT s e XU 3
PN HL I 1) F R SR AIETE T S 5 . Y I ke A R S
AT DA Ao 4 ) A A A e ML B 2 L R 1 E | fig
ARG b AT T I 3 I 3 A 5 1 T o ot 38 ) R
ER S e R TE T (A G 00T, 28 3 XU AL ZH Y T
DIAMERRPE L IO T o

<2 Sy

2 kYR %

Bt X 7 R R AR 5 W P R R ) R e A
S , ML B W 5 1 15 BB G S AR BUXU L 35 Y
AIFR NS R LU 42 ) BT BB AT 15 L R IR 2 5
AR HEATIE AR . FE T, B A XU

.52

P53 12 Fh TC D AMEE B A5 TR I ] F0 s ] A A
Pl i N GOE EE R O R AR ENE S I
7 Z2 B AR AR R G800 T ) F R GR B R AL 43
fic. @1 FR,

&Wﬁ%ﬁﬁ@ TGS
uwmmm% TRa %

J:J’uﬁE?EIJJ RT3l EEE
H R I R 5 /ﬂﬁ%mﬂ‘lﬁ*” \ Pl &
Rl MALER  FHERRHRL

!
Bl RELCEHRENKETER

TCHA T R S8 SR s ML S B A T g
P, 5 104 WAL TE T TR Q g 1 Q g »
SR AR R (45 ) E AR 90 BE TR IR i 4R i 4
A Usee il 2 AL A 2 1 SR ms, IRA R S B0 T R
AL A5 FUE TC DR BT . Al BT
AR A O As 1 TR R TR R G T & R4l
ZHAH, TR AR R BT JS 1) PCC L RS2 BR 1
Upee 45 EROME RS

JRUFE VTR b DX 1% 3] 4 it 5 AR SV A 8 e
SR I Tl A M e 28 o2 B, H AT RUHL TR 1l X
AVC W5 T ZEAL G4 PR o0 BB A A 4R
rh A5 T 2 T8 4 ] P O RS TR 45 H A
il AR P A 22 1 S, SRS R R T Hh 45 42 Bl
FEFE 4 A5 KU HL 7 AN B 3 PN A L A e 4 L 28
PR AR He i \SVC AR XU AR B A 1R 4 5 0 g
TS5 F I TR G ) = S R il A R XY
TCY v A i Dty , 1) b 32 s i I T T AR Ak A
JEE 48 E U (E; 1) T Pl 40 2 0 X 45 44 KU
VRN sl b R o -2 N & oD e P g il 48 &



55 40 55 2 4]
2017 4£4

MmN B h KR

Sichuan Electric Power Technology

Vol. 40,No. 2
Apr. ,2017

2% uli B U8 TG Dy 9 9 1 A A SE R PR A 4R
ﬁ?u[l9—2]: .

JIr e i) X S R TE DR A4 i 2 A A0 232 0 T
A FEAT AVC £, Hah kg el 2 firs

2Rt

FERESEN

=
-
¥

!

IS

S
-
=
=

>§

&

=

+F

B2 REZELZIELEINRSETE
T i 4 I 2 e TR ] 4 ol T DL I R 2 5%
BT R BARBTC T Ak, Hodas VR 2 1 4% o
JEF RN X & AR S R i R R Sl Uy
KEICAE X A AVC 75 43 G il 7R 2 i o X e
P, e VR F DL Se BB 5 o B, 38 o XU 3
BERY TSI A T35 1) 251 ARk FUXUER 37 Tl T & i
BTN R TN RER S HME U A R
JEAE 28 e R Bl KR R = 2
Ul s Tl bl e 200 45 0 A0 XUER 3745 ik 9 89 TG
I A SE RN X s B T R 222 (AR IR
AT EEG TC T AIME SN B[R] RS G i T AR
FNXUEE, 373 B9 A8 F 2 493k S B 25 L BT A A2 M) o7 i )
JEII B A FE A N & A= B AR 5 IXUEE, 375 F i o 1 T
JE 3 9B Bl A AME B A5 (40 SVC) FXUHEE 375 9 19 A8
PR TR ATURE , P4 3 ) o 4 A DX 3 & ) 9 1)
JUH RS S A, FH R AR TR XU HR, T 42 3 DX 5 ) o5
JEF I E AR Y L R ST LY o

CRBEAY% [ES R RS T

e

3 AR

DI 55 DX XU, Yl XM (51335 4 7405 BT
KRG GE 3 frR, NI o 121.5
MW, 37N 80 A5 1 81 4 1.5 MW XUi5t XU HE, HIL £
SrliE Gt 8 A RE (MR M4 i 2 X Tt

FE 3 N 35 A8 Fe 25 AR R 0 BE £, 1 46 15 80 L3R
2 iR KH NP SVC JC Uy #ME IR & 1 45
1k —40 ~60 Mvar,

PCC

\ ;\\fiﬁ?w e | BERIER il —X] A
AN s 7 o
2SR N X o
235ve — —m HistZL
B3 HEIRsgREE
F2 NHBEIFREER
B KE/km AL E/ MW KL=
A 9.269 9x1.5 1~9
B 6.940 10x1.5 10 ~19
C 4. 069 7x1.5 20 ~26
D 6.259 9x1.5 27 ~35
E 11.375 13x1.5 36 ~48
F 11.960 12 x1.5 49 ~60
G 18.140 9x1.5 61 ~69
H 18.580 12 x1.5 70 ~ 81

J T A RIS AVC 2 i SR 00 P Bk | 3x HL
K H 3 RO 45 ) 7 AT LU

TrEE 1ok XU AR Hb XY A 3 1Y) SVC %
AT IO R A ME

Jr%E 2 R AR LR IX N Y DFIG HLA #E17
Te YR A M Y

Jr%3: X HLZ N SVC 5 DFIG [m] i #47I5 3
(AN AN TR] TC B 15 1 5 1Y TC ) L R 48 2 e 4 1
IR T I A 4 il SR 11 50T A T

R GEHL P HLEAE 0. 894 p. u. LRAE 454 19T
W 5 R AE 0. 995 p.ou. B, 439 LA 10% . 30% .
50% \70% R s AT s U e, SR 3 s
[F ) A TR IR . 3R 3 45 th 1 4 FoRTR] XL
IR R 3 R LA B X L .

Kl 4 FE S 5045 1 T XLz 1778 50% Fi
70% WFP TG OL T 3 e oE gy X Je T L e
MR R AL

M4 B S ATRVE Y, X 3 TR TR iy
KGRI A T T, 58 42 Jm 5 TR TC DM 1Y
HrEEfER, 501 AL RE S Z ML AR B SVC 4
25 5775 2 A LR, A Lo L e DRASFAE — AR AR
JE U R P SR 1 RUHL 37 I 1 T B D) 3R A0 A6, T
IR A TC D K 3G s o d 2%

Jra 1 Ay 2 Tt s e mT LA L TR
MLEHRERE A TC B G DL, N 43 #iY DFIG X
I HLZH RE A% T8 31 5 48 rh To DA ML i 25 A R i il . B

.53 .



55 40 55 2 4]
2017 4£4

m e AR

Sichuan Electric Power Technology

Vol. 40,No. 2
Apr. ,2017

R3 AFMARRRME A TH 3 FEERL IR L

e N 75 2 3
AT LB ) Qsye/Mvar U,/ (p.-u.)  Quue/Mvar U, /(p.u.) Qge/Mvar  Qppe/Mvar Ug,../(p.-u.)
10% 14.102 1.019 8 14.614 1 1.029 9 3.367 2 11.104 9 1.024 5
30% 23.380 1.027 3 24.406 4 1.044 5 6.118 1 17.964 3 1.033 4
50% 38.521 1.036 1 40.703 1 1.064 3 7.430 3 32.729 5 1.048 7
70% 59.109 1.045 9 63.5109 1.089 0 11.992 2 50.307 7 1.067 2
_— (9 Tkt 5 PR Sk R HILALFLRUER, 2 14 (9 SVC
+ IRIRR E
; TR M4 5 5 X PR 37 90 4 T 30T B AR T, XU
1.07 N — [V N
. e HLALH Hh 1 TG 2555t 2 B B 6 o 2t &2 4 FHE
£ R ———— SR B A T HURE .yt 3 3 1 MU I BT
1.04
e ) PeAbFE R M H DFIG KUBHLEES SVC [T H
i TP g 1,1k DFIG U HLRE 8 Se 47 T3l b, AT B
iR el . SVC Al DFIG fIFETI /N TFIrat 1 /it 2, ke
1 10 20 30 40 50 60 81
T (9% SVC ITCTIR FE Rk HE A, 117 ELJRUERL 32 4 1
. SRR R VLR LA /N, 25 b 4 Al LAAE 5,
Ot S A R 51 W B % R S MO TEIh AR Ak B — A 4
Fowh o | AR | BT Ay 492 AR FE, 11 B, I 28 4 1 R i e
S 0.3f " L * A e
% - LN G2 4Pk R SR
R 0.2 o °..
0.15 R Ve SN
gt 4 45 e

1 10 20 30 40 5 60 70 81
R4 5

4 50% HAKRTARFEFAKE DFIC KR
Ml Bum B EM T REE

BT XU T A 3 DX AT i 22 A TE I A
RGE, R T X S TG e 5 ] SR, o el I
HURHTREIR A M DX A i e XU, i 6 )

1.2
s | DA 1 PR H TR 59 K BRA B | AT H75
o e = U FIXEBR I HE A RIE R, DL BLALE A
S L Sl Rl R DAL S ST R 2 1
g ' ‘ Ve F B, R SR R SR R, AT 51—
i AR T e MR R T X 1
v ke s F3 S| A3 AR H R X B KA AL
B GHIX (R TCTIHLFRAMEAT T B S
o BRI
s o T ‘ (1] BEfEF BKBR4E it B, . HIE A HUBR B A B
E 0.4} \ -, ARG HASRIEREE [T ]. B RGP S,
g 03 NG 2012,30(21) :132 - 137,
R0 " ] (2] Eh, Zepe, JAWL XUSX) & LA 4 L
o2 b Koy Rewe (. ol [ el LT B 2 4, 2014, 34
1 10 20 ﬁm%ﬁ; 50 60 70 81 (16) :2714 —2720.
BS5 70% H KR TAEEETRXE DFIC KUEHL 3 iﬁig;gﬁ%;@éﬁiﬁii?iiiﬁfi
ik EAE R 63,
9,5t 8. DFIG R BL2 B0 T iRl T SvC (4] XUHE, FEW. U A H AR I ) K L 62

.54 .



55 40 55 2 4]
2017 4£4

m e AR

Sichuan Electric Power Technology

Vol. 40,No. 2
Apr. ,2017

DU SAEPERTFE[T]. b E R LT R 24, 2011,
31(3) .82 -89.

[S] Bk, Tot, 5, %5 X sh# s oAb b
PRI [T]. B4 A, 2013, 37(1) :248 -254.

(6] ZU, BERNI, BRAF. RAARUSHLA M KA 0
REEHIHARLT]. BLRIHAR, 2009, 33(2) 1105 - 110.

(7] BREHR, F80, S50, 4 KRR oD’ R b
el [T ] B R GEA Bk, 2010, 34(18) .78 - 83.

(8] XPTL,EVGME, JeH, 4. o KUHL iR v 100 v P A 1k
OB RAERIEAR [T ]. i TR, 2012(1) :56 - 62.

(9] CFINI, Bk, fLAEE, 4. L3 A SVC R
JHALE KA D Pl ke [ ) . 4k g, 2012, 40
(2):45 -50.

[10] =7, 8808, TFT, % BRI KA
ARIM].AE5t: A L g R, 2011

(LL] By A2l SO, 55, L3 o D i T s ol R 48 B

R[], O RS B Bh1k,2011,35(23) ;32 - 36.
[12]  TAH, 80 E, TR, % KHUEIE W R 3 1 T

FEE2ERKER ] B R% A sk, 2013,37
(22) .8 - 14.
EE T

29 (1986) , LA A, FRR F @ A0 RGBT
5y,
HER(976) , GRIANT R T QAL ZESH
Ldxh GAE B L,
kO H(1978) BB IR, R T QAL N RAENH
Lk GRAE 8L,
I #7(1984) , HA AR, BT AR E 8 Bk
RN (1983) , SR ITARIF B R G @ A B Ak
X 1548 (1976) , &R TA2IT , BF 5o 1 AR B Sk,
e EB(1988) ,FRR A TR W AR RAESAT S,
Y Fs HER:2016 - 11 —29)

AA LAl Lallallallallallallallallallallallallallallallallallallallallallallallallallallallallallallallallallallallallallallallallallallaly

(L4555 45 1)

iy — 2742, Hoh 00:00 ~08:00, x il RFVETE
HIAF] 0.06°,y - 4l RAVEIL @ 3]k 0. 04°, AR IE
AN 0. 18°/d, BHBHE A J# G AL By Br. X 5 B
Yyl S R e e —E WK 12

12 313 SEEAREEA TN ERE

5 %5 iE

TER A B A ) A A el L, B9 T —Fof
HT LR IRAR BOR BT AR L - 5, it T
BUA A F 0 R GEA 7 14 M0 2 ST PR A 2
PEBAR A Ry R FIMER 54 LA S ] S PR Y
PORRE 32 s I 2 58 REA i A% e A S IR b A 7
M, BAT RG] SEPE A AP L

XHEGEN P 5 HEAT T ik, B oL r i g Dt
A e 9 AL A B E &% 3 A db L A LT A ok £
P AR AR, ORI/ T R e T
F G TAERY Al SENE 5 Rl iy T 05 AU BLA 9 )
RGP, (T R ) B

TG SR 7E 5 500 KV %y HE 2R 1% 313 51 314
SEEHEAT T BN R AR B R A 3R T A A
O HE AT T RRAE S AT B SR IR 43 B, X 1 3 Ak r Ak
PR TLE B2 W, IR TT R T U SRUE T4, S8t
TR 2 AR A T A T A PEA

Sk

(U] T8, AT, 2. SBET AR IR 5 7t S sl
RIS T ] A TR, 2005,27 :338 - 342.

(2] BERNL, WRfti B, 3 ¥ k. 2% T Brillonin B (9 53 £ X
JCEFH AN AR A5 s i B A AT (D] Dt TR,
1995,22 (4) .11 -36.

(3] ZE, b, WA, 5 FBLLILE A
MAG R Btz ()], aa 5 TR,
2003,22(5) :790 - 796.

[4] Cao Yongxing, Xue Zhihang ,Zhang Changhua,et al. De-
sign and Application of Online landslide Monitoring Sys-
tem for Transmission Lines Corridor Based on the Optical
Fiber Sensing Technology [ J]. Applied Mechanics & Ma-
terials 2014 ,556 - 562 .3160 - 3163.

[5] Cao Yongxing, Chang Ming, Tang Chuan, et al. Remote
Sensing Interpretation and Early Warning System Desig-
ning of Geohazards along Transmission Lines A Case

Study of the Danba — kangding 500 kV Double Circuit

Transmission Line [ J]. Advanced Materials Research,
2014 ,986 —987.1647 — 1650.
EE B
X F(1968) , HA LA, B M)l & a5 a8l %
%238,
BEEAL(1987) , TARIT , £ LN F & ) R 400 b A R
HELBTH AR (s B H#3:2017 - 03 -03)
.55 .



55 40 55 2 4]
2017 4£4

MmN B h KR

Sichuan Electric Power Technology

Vol. 40,No. 2
Apr. ,2017

L0 YL 2 B 1% i L BB T R R

BxR',FE

B, E=E
(1. PHLAZIM Ko S TR 24 Bt , Bl vE Pa 22

710049 ;

2. [ R PO A 728 mR BE R s, T B#R 610047)

OB AATAABER P A R, B A B R B Al b A B3R B4R K g B T AR R 4 Reh b b | ed
Rk, AN B R AR 5 R a9l b3y SR T SE AT AL, 55 3 5 K 18] Fe 4 K R SR BAT AR ALK B KA £
TR B AT L K E I B804 % S iR RSB AS 0 M AR BAT I R B Rk, SH R T PRI A

M,

SRR 73 DXL 5 FRARRE MR IR 10 D 7% 5 G i 2 B i v DR
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Abstract . If the chaos oscillation in power system cannot be controlled in time, it will cause power outages and other hazards.
In order to analyze the dynamic behavior of chaotic oscillation of a two order power system, the method of Lyapunov exponent
chart is adopted. The problems about the chattering phenomenon, slow convergence speed and non — smooth dynamic response
exposed by the traditional sliding mode reaching laws such as the exponential reaching law and the proportional integral control
are improved, and then a fast power sliding mode reaching law is proposed. The simulation results show that the proposed
method can greatly improve the dynamic process of the system and eliminate the chattering effectively, and it has excellent ro-
bustness.
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Abstract ; The relay protection configuration in smart substation is discussed. According to the complicated function configura-
tion, uncomfortably setting, long operation time of step — by — step backup protection and inconvenient engineering application
of station — domain protection, it is proposed that the part of backup protection function is transferred to the station — domain
protection or area protection. And based on primary equipment modeling and device information interaction, the ideas and ex-
amples are realized that is local protection setting sets by itself automatically and station — domain backup relay protection is

cooperated with local protection to optimize local protection. It can reduce the transverse coupling in the existing relay protec-

Vol. 40,No. 2
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tion, simplify the local protection configuration and improve the performances of station — domain backup protection.

Key words : smart substation; hierarchical relay protection; primary equipment modeling; auto setting; collaboration
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Abstract ;. Power load of central Tibet power grid will be growing rapidly in 13th Five — Year period, but the power construction
lags, the proportion of receiving power in winter will be higher, and the transient voltage stability problem is much more out-
standing. The mechanism and influencing factors of transient voltage stability problem in central Tibet power grid are deeply
studied. The analysis shows that the reactive power demand of induction motor and DC converter station will worsen the stabili-
ty of the receiving system in the process of transient recovery. The advantages of local resources and the stability measures on
grid side are comprehensively analyzed, wherein newly — built solar — thermal power generation stations and synchronous con-

denser can effectively restrain the voltage instability of central power grid and increase the power receiving capability of central
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power grid.

Key words : central Tibet power grid; transient voltage stability; induction motor; synchronous condenser
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Abstract : The study of smart substation is in progress, but it is an inevitable trend to the further development of substation
constructions. The quantity of smart substations is still low at present in China, and it is lack of the experiences in operation
and management of smart substations, so operators also face many challenges in study and understanding. Process layer net-
working is an important base of smart substation. The composition, information transmission and network connections of

process layer networking are introduced taking 220 kV Caihong smart substation for example. Network analysis of this smart

substation provides a reference for operation and manipulation of smart substation.
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Abstract : The causes and suppression methods of low frequency oscillation in Gansu Hexi power grid are introduced, and the
advantages brought by power system stabilizer are described. Small — signal analysis is carried out for the different power sys-

tem stabilizer configuration in Hexi power grid. The oscillation modes of the system are studied, and the research plays some
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guiding roles to low frequency oscillation and its control strategy of Gansu Hexi power grid.

Key words: Gansu Hexi power grid; low frequency oscillation; small — signal analysis
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Abstract : With the large — scale construction of HVDC transmission lines, the transmission distance and transmission capacity

?il\.ﬂ"f;!—_

has a considerable size, and the lightning damage prevention is an important and difficult point facing by the operation and ma-
intenance management of DC transmission lines. * 500 kV Sichuan Debao DC transmission line is along the terrain, so the
lightning flashover is particularly evident. The data statistics of lightning trip — out in +500 kV Sichuan Debao DC transmis-
sion line is carried out from it being put into operation till now. Based on the lightning density of line corridor, 20 towers and

poles with high risk of lightning stroke are screened based on differential protection evaluation technique against lightning for

transmission line, and the improvement for protection scheme against lightning is put forward, which can provide a reference

for developing the lightning protection by the operation and maintenance departments.

Key words: +500 kV; DC transmission line; lightning flashover; lightning damage prevention
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Abstract ; Aiming at the economic dispatch problems of micro — grid and according to the existing literatures, the classification
of micro — grid economic scheduling model, methods of dealing with uncertain factors and multiple time — scale dispatch in the
micro — source are discussed. Wherein, the economic dispatch model of micro — grid can be divided into static model and dy-
namic model; the methods of dealing with uncertain factors is mainly include deterministic method, fuzzy tool and stochastic
probability distribution function technique; multiple time — scale dispatch in the micro — source mainly focuses on day — ahead
scheduling based on super short time forecasting technique, daily scheduling based on super short time forecasting technique
and real time scheduling based on "second". Finally, through comprehensive analysis, some promising research directions of
micro — grid cluster scheduling are included.

Key words : micro — grid; economic dispatch; uncertainty; fuzzy theory; probability distribution function; multiple time scales
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