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Abstract ; For the problem that the stability of load model will directly affect the reliability of power system analysis and calcu-
lation, a new parameter identification method for load model is proposed by combining the particle swarm algorithm with the
decentralized coordinated control. In the model parameter identification method, the voltage change of load nodes will be con-
sidered, and the objective function of load control can be corrected by particle swarm optimization, and the global optimal val-
ue for the model parameters can be obtained in the iterative process of identification. Therefore, the best stability of the load

model can be achieved. Finally, the simulation results show that the proposed method can effectively improve the identification
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precision and the robustness of load model.
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Abstract : Wind generation has attracted great attention with the increase of the capacity of large wind farms connected to power
grid, thus it brings new challenges to economic dispatch of traditional power system. Especially, more uncertainties in eco-
nomic dispatch are produced by the random variation of wind power output. The wind velocity probability model is combined
with wind generator output, and the probability distribution function of wind power output is expressed by piecewise function.
According to the cumulative distribution function of wind power, the stochastic optimization problem is transformed to a deter-
ministic one. Minimizing the fuel cost of thermal generators is taken as objective functions, at the same time, the network se-
curity constraints are considered. Finally, the effect of different load, shape parameter and scale factor of the scheduling re-
sults are considered too. The effectiveness of the proposed method is verified by the results of calculation examples.

Key words: wind power; economic dispatch; network security constraint; confidence level; quantum behaved particle swarm
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B/NEHEAH 11 067 $/h &% 10 205 $ /h,
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i, I (R AP I 2 0 2 B Tk A e 1 L, 25 1 )
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(PR ZE AR B 2B, U1 R 610065)

W OEATUERRABRABGAAREBEARFA—FHAEZELAM LA, BAR S HARML LA 65 2 A AT
Fo Bd-qRTRFELFRET, L ERBAZOALAME ZAMFAYA &k A L2 IR A LS, AR WELE
BRI IR N RATIRAS, EAT A B e R F eGR4 H), 1T WA NREH S, FEL R THHNEL
BT IR IEIE AR, Matlab 2 FA7 AL R A, ZH ETABRF LI H AR fFF83E4, LARTHOH S - M
o G ARt IR IR T 45 ) R0 SE AR M e A R

SRR - L YRR S AR s PSS s L A 5 Bl B

Abstract: As a new type of HVDC technology based on voltage source converter, VSC — HVDC has many technical advantages
and broad application prospects. A mathematical model of VSC - HVDC system in d — q synchronous rotating coordinate sys-
tem is described, but the active current and the reactive current are coupling. The internal model control principle is used to
achieve a decoupling of the current inner loop and the independent control of active and reactive power, the inner current loop
controller is designed and the basis indicators of controller parameter setting are given. The simulation results with Matlab show

that the proposed method can achieve decoupling control of active and reactive power and have good dynamic quality and ro-

Vol.39,No. 1
Feb. ,2016

bustness, which verifies the correctness and validity of the control strategy.

Key words : voltage source converter; internal model control; current decoupling; dynamic quality

hESES:T721.1

Al =
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Bode Diagram
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Abstract ; The voltage control of lone — chain power grid is more prominent, and the reasonable tap position is very important.
Based on the operating characteristics of long — chain power grid, the influence of transformer tap position on voltage control is
analyzed in four ways, and the optimal tap position is found out comprehensively from view of four voltage controls. The practi-
cability and accuracy of the proposed method are analyzed by an actual power grid. The results show that the proposed method

can meet the requirements of power grid operation and it provides a valuable reference to the actual power grid operation.

Key words :tap selection; voltage control; reactive voltage
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Abstract ; With the increasing shortage of cable channel resources in the cities, multi — circuit cables laying in the same cable
channel is the inevitable problem in the construction and operation of cable lines. There is short of the researches on the calcu-
lation model of induced voltage and circulating current in metallic sheaths for multi — circuit cables laying in the same cable
channel at present. According to the equivalent circuit of single — core cable with cross — bonding connection unit, the calcula-
tion model of induced voltage and circulating current in metallic sheaths is analyzed. In accordance with the actual situation of
cable laying, the calculation model of induced voltage and circulating current in metallic sheaths of multi - loop cable laying in

the same cable channel is deducted, considering the imbalance of conductor current and the influences of cross — bonding con-
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nection unit with different segment length, laying spacing and arrangement etc.

Key words :single — core cable; cross — bonding connection unit; induced voltage; circulating current in sheaths
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Abstract : Aiming at the power transmission of regional power grid with large amount of wind farms, the dynamic process of

voltage and power angle in regional power grid during after N —1 failure of tie line is analyzed with PSASP, the stability control

strategy is put forward, and the different stability control strategies are analyzed. The calculation results show that the different

strategies have great effect on the recovery of voltage and power angle of regional power grid, which can provide the basis for

the processing of such accidents.

Key words : power system; stability control; control strategy; wind farm
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Abstract ; Based on the statistical method of time probability about wind power output levels, three important indicators for out-

put characteristics of clusters of wind power are proposed, that is, the instantaneous maximum output coefficient, the minimum

guaranteed output coefficient and the effective capacity factor. Taking Jiuquan million kilowatts of wind power base in Gansu

Province for example, the output characteristics of clusters of wind power are studied, and some evaluation indicators with im-

portant reference value are obtained. At the same time, the application condition and application value of these three indicators

are analyzed when large capacity wind farms participate in power balance of power system.

Key words: clusters of wind power; output characteristics; evaluation indicators; instantaneous maximum output coefficient;

minimum guaranteed output coefficient
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Abstract ; Taking the open — phase operation fault of main transformer in a 220 kV substation of Sichuan power grid as an op-
portunity, based on the analysis of voltage vector in each side when the transformer is in open — phase operation, the simula-
tion and calculation are carried out with EMTP/ATP, the reasons for open — phase operation fault of main transformer are de-
duced, which is of great significance for clearing the mechanism of open — phase operation fault of transformer and avoiding
from this kind of fault. The calculation results show that because of the periodic excitation inrush current overvoltage in low —
voltage side which is generated by the opening of neutral point disconnector in high — voltage side, the arrester in low — voltage
side of main transformer burns out, but this operation will not generate overvoltage in high — voltage side, the action of the ar-
rester in high — voltage side are caused by the open — phase closing of circuit breaker in the charging tests.

Key words: EMTP/ATP; transformer; open — phase operation
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Abstract : Fault diagnosis of transformer is very important for ensuring the safe and stable operation of power system. Based on
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the analysis of cause characteristics of transformer faults, the grey relational analysis is adopted for fault diagnosis of transform-

er. The research finds out that the grey relational analysis can determine the causes of transformer faults exactly, which proves

the feasibility of the proposed method in fault diagnosis of transformer.

Key words : transformer; fault diagnosis; grey relational analysis; grey correlation grade
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Abstract ; In order to detect and diagnose the winding deformation of main transformers, the tests of short — circuit impendence
and winding frequency response are carried out. Aiming at a main transformer whose short — circuit impendence exceeds the at-
tention value, its winding is diagnosed to be seriously deformed through analyzing variation trend of phase errors, waveform of
winding frequency response and operating condition in high — voltage side, middle — voltage side and low — voltage side. The

diagnosis result is verified by the core suspension and inspection.

Key words : transformer; winding deformation; diagnosis

FE SRS TM403.2 XEkERERG:A XE4HS:1003 - 6954(2016)01 -0041 - 04

0 51 7

FL 3738 T8 R 1 R G AR i, % 4 T
SR I R IS AT RO A A L s
F25 P 08 T2 72 50 DL K% TG P, B L O B
BRI S EIYN . — L B B S, TR 5 B
LSO U IASIY SR S I, 2 TR A
AORESR BTN % L L e A 58 0
i P S Tk Bk (R B R , %448 41 A8 T IR 1
AT T R S (R D 24 A T
ST P TS AT WA I 7 B 1 L
BRAIE . R WL 2o 2R 1 2 28 28,
S ST S e ARG P QA WD 452 22 25 R 98 25
YR Y K8 17 T 00, 254 1 W75 1 2841 2
R PRSI i O R A TS T ST
1 8 vk
1.1 REEEHER
TERE RS R, S0 L2 78 58

S — X GRLH v, B — M R 2 i1 2 1] ) SRR o
B2 LA, I X SR 14 5 — M SR 20 i e ik , 1T FC A

ZeqL (A ) FREEC T S B T — A 8K
TN
Z, =R +jX,
TESEBRMNET , H OB A 1S
Z,=1Z,1= /R*+X*
S BT o R R T Z, R A
P BZ,I,
o=

AL SRS B AIAR R FL i T O, e
T HAUE HL A, ANTR T AUEM, (HAE <5 A
—AHP R A A 1 R

x 100

B\ i o IEM =T A
[ttt | T~ [
o | o — o !
® I | . |
Yo ie r—LE Y I
H B I
bt | | OBm ¢ |
|
|
|

B EEEEHRERRESE
ARt F L R A AR RS, R AN
1) 755 100 MVA K DL HH RS54 220 kV DL
TR RS VIEZE AN £2% ;

41 -



5539 B 1 4]
2016 4£2

MmN B h KR

Sichuan Electric Power Technology

Vol.39,No. 1
Feb. ,2016

2) 755 100 MVA L) 5 i 25 4% 220 kV LI
(AR R2% , VIEZE AL £1.6% ;

3) %4 100 MVA JZ UL H B 45 9% 220 kV
DL (A8 2% =R 22 8] ) fie KA X B 25 8 1 K F
2.5% ;

4) 754 100 MVA D) [ sl B RS54 220 kV DL
(78 . 2% = A 2Z Ta] 1 1Y) S5 KOAE X B 25 R KT
2% ,

1.2 SRASFHENA

A I 8 AE IE 2 AR A G OL T, 4 1A% 38 R
B H (o) SAWRE o FRFR, TEB I R
VERT A8 R AR A BN SR L T A — A 4R kvl
BEL L HJ (L JRR ) L2 55 03 A 2 5000 WL %) JC IR 4 1k
LT P2, L N T sl 2 A% 3 PR H (oo ) 53R
mE 2 fis . ARG R EARIE , Se2l R I 23 A1
HLIER A SRS RO SR AR , S BOH A5 A5 I 45 A 328 R
B H (joo) R 3SR 83 AR AR Ak A IO 28 114 55 36 )
K e St | A

Cll Cll Cll
—ih i |
5 _WPVV]R” R Ru.m
L Ln L L T L7 L

n L
IC,
] Lol
B2 S5ERAE R R R B A A N B B
i PRI ZELELR 0 E E A 3 e

(o] A B C a b ¢

Ic.. Ic,, Ic,, :[c.‘

+—

ONTHIN, ANl R alN, bIIIRE
O, Bl E bIGHIAN, il &
ONHIN, CliflR CHRHIN, alfiil R
A B C ax by cz
AN, BimIE xIRHIN, adi il &
BHHIN, CHE VIR, bR
CHiHIN, A& 2N, Bl

3 GRS R AR JLAIEL A
AR A OC Z KA R, ] A U o e H 7 T
r SRR AT LR ) AR AL 38 AT AR S IR T

42 .

SR AVEIL A B T BE, NSk 1 o SRR TR
fin SEZE IR R i £ 8 A 22 A A IR
WERIPAT o 256 S B o A 2 B, W Ay 1oz 45 7 iy
2i r 10 P 0 IR A 3 A1 7 B R o A U AR AL, 2
ST s AR SE 2H AR I A EE AR

x1 BEXRYSTERZATHEENXER

LR HXRER
JEE AN R, <0.6
B 5 AR I 1.0>R,;=0.6 5 R,; <0.6
RS 2.0>R,;=1.08%0.6<R,; <1.0
T ey Ry =2.0 il Ry =1.0 Fl R, =0.6

Rip:1 ~100 kHz; Ry, 100 ~ 600 kHz; Ryyp: 600 ~ 1 000
kHz

e

2.1 HIAEERER
2014 4F 11 A AR AR o 110 kV 2 %5 378
Fegs EAT AT 15, w8 T 2 40 L Bk 2 B
R IR RN IR 16°C 3R E T 70% .
®2 HATERFEER

iles SKFSZ10 -50000/110 #iE A& 50 000 kVA

45 41 5| YNynOd11 HUTH 2009 4E 12 A
N Pifr U12%  U]13% U,23%
L S
P BWEIPY  10.23 17.94 6.63

2.2 RIGHIR
S I BHAT R a0 3 T .
X b H s B BB AR AL i 3, i 4 BiR o

20

ol T
I

14 —A— K

il B BHHT /%

10 -~ o
8
L ey
6
T T T
A B [+

Rl
B4 EEERTLER
XA B) A 9 8 — v — AR B RHA, fh 1A
4 TJLE & - PE ST ABC = AHAR LN
A <C<B, i - (R BHHT ABC = A4 {bi#a % B
<C <A, FAESN XA s R L, &



539 B4 11 mJl e AR Vol. 39, No. 1
2016 42 J Sichuan Electric Power Technology Feb. ,2016
F3 EREEMINKEHTE

Wi ER A7 EETIA A M B #H C#H F-HME HRME  MRIZE/ % WIEZE/ %
[ [ 9b 18.63 18.852 0 18.678 0 18.720 17.94 1.17 4.35
B 9b 10.00 10.584 0 10.254 0 10.280 10.23 5.82 0.490
i — i 3 6. 665 6.319 1 6.550 1 6.512 6.63 5.48 -1.78

X 2 ANGEHAN RS (LA 2 SR AR R
Z75) WBG R, I el DL B AH S R SR 41
XoF R R, P A e 8 2 R Xk R S s/, B AR B
AT AR IR T

o PR N S8 2 0 A i S P S ~ P T s o
T B ARAZIE BRI, A58 e A e P I =
B 0 AT S UK A B, SR A3 0 o7 4 AH O 2R 4
SHENRIEAIE

@ [J1:Hvoao1.twd [J2: HvOBO1.twd [] 3: HVOCO1.twd
20

&8
20

[J1: Lvabot.twd [J2: Lvbe01.twd [ 3: Lvca0l.twd

1000.0

R Ry Ryr Ryr
Ry, 1.462 0.952 1.384
R, 1.333 0.809 1.662
R, 1.736 0.942 1.787

B7 {EESAFRMMEREHXRY
GER AT s TR Ik 4 P,

x4 ETXEREHRSITHE

Y . N I W B ok
Jea) 1_1;( 7 R ] HEHL IR AjJﬁETT Sk
R Ry Ry Ryy i /A Hﬂ““ﬂ/s
1 AR
R 1.281 1.052 2.230 1 FA A 2014 =2 -6 51352 1.5
* 35 kV il :
R, 1.253 0.776 1.314
2 10 kV k% 2014 -4 -18 8 475.6 0.0
R 1.258 0.861 1.633
2 3 35kV4E 2014-7-30 3583.2 0.8
ES5 BESEREREREHE.RN ‘
4 10 kV £ 2014 -9 -28 8 552.4 0.0

@ [J1: Mvoaoi.twd [J2: MvoBo1.wd[] 3: MVOCO1.twd
20

Mas {5 8da nf LA % 328 R 4% 10 kV .35
KV U6 18 32 55 20 U i bl ™ E— K 35 KV il
FEBRHLIRINE] 5 352 A, 3K B HUE A I T A2 L IR Y

3%

3 Ml

HiTE 8 ATLAE i, H Ik B AT AE ™ AR, 48
ALy NI SE T R B S L2 BT I

Btk — e e e BH TR A T R ) R T A,

R R Ry Ry
R,, 1.390 1.418 1.530 b A
Ry, 2.107 1.410 1.779 4 - e
R, 1.319 1.631 1.853
E6 mhEgERmEREEE R
2.3 BEfTER

i — TP EE DT ABC =AML SN A <C <B, M

<43 .



5539 B 1 1)
2016 42 A

m e AR

Sichuan Electric Power Technology

Vol.39,No. 1
Feb. ,2016

8 BEZHIE B

o — (R JE B BH T ABC = AHARfL#4# B < C < A, 12
H B A SE AL AR X B B B, IR SE A X
PR BN, Bl R B AR I IR CR AR T . SRA AR
M 17 (4 A 6 2R AR 4518 MR AR . il i s AT e
ZEAF RS 10 kV 35 kV ] 8 38 57 5 22 v e i e
o MO A, PTE B A EmARE, S84l
P BT TR S K e Wi ghie . RIS
FAG IR 2k AT e 40 A A2 WAL T 850 28 56
B AL LB W 78 A AE R R e 65 L 1) 22 b
A AR IO P F38 AR 27 = TR A o,
18 G I6 | T LA A o Y e b ) o 728 T RS 2 4H 7R
AR, K AR E i 2 Wit T 5%

&% 0k

[1] Jun Liu,Lijun Zhou,Guangning Wu,et al. Dielectric
Frequency Response of Oil — paper Composite Insulation
Modified by Nanoparticles[ J]. TEEE Transactions on Di-
electrics and Electrical Insulation. 2012,19(2):510 -
520.

[2] M. Wang, A. J. Vandermaar, K. D. Srivastava. Review of
Condition Assessment of Power Transformers in Service
[ J]. IEEE Electrical Insulation Magazine, 2002,18(6) :
12 -25.

(3] EegdtpIl, Eukm , o f. 28R e Se AR T B
P RAIRET]. 225 4% ,2009,46(12) :29 -31.

(4] X, XRS5, B, 2RSS 2L Hi5 )
BriJ]. 24 ,2008,45(6) : 61 —63.

[5] Dick E P, Even C C. Transfotrmer Diagnostic Testing by
Frequency Response Analysis[J]. IEEE Trans. PAS,
1978,97(6) ;2144 - 2153.

[6] DL/T 911 -2004, i, Jfj 7% [T i 48 25 A2 T 04 451 24 0 iy 3
MriE[S].

[7] Q/GDW 1168 - 2013, % 2% i B¢ # R A 15 1 6 ML A
[S].

[8] DL/T 1093 - 2008, i /345 [k #% 28 41 A8 T8 i iy H 46
T[S ]

{EZE BT

X E(1984) 1+ ZAIRF, TENFEFHELE

BB BGRE TR LT R

n
Mn

(E#&% 31 )
2) TRZ\ B KR HR T R 4 A B 5 SORTRE
Gyt REAE T A O BRI RO O S TR Y, 4R
P XU N RE ), i R GE IR TR 0 OF AR
WL 25 RGP, S IR HEXRE T 5 32
1o A2 P R TN B SR A5 7 T B AT AR A

% 0k

(1] SPme, (gede, ST, 5. R il S8 XU R oY
[T]. AEMEIE AR 3% ,2010, 22(12) ;16 -20.

[2] %, XNEM, &, & BRI HRE 77 5% e B
ForHT[T]. #2013, 34(6) :36 - 40.

[3] WL, ST, B k. s XUE H T O sh e P e g
AR )], BREA 2014, 38(6) :1616 - 1620.

[4]  F/per, JH4E, kR, . LTS Copula pREL X
HLH A SC AT [T ], M ) R G B A s b2 31,
2015, 27(1) ;43 —48.

(5] XUHAR, JRE, Rt , 5. )6 203 XU = R B
RHIEANEE I WBLERESE [ T]. B RGR S ¥,

.44 .

(W#s HEF:2015 - 10 - 08)

2012, 40(6) :35 -39.
[6] Jrflfh, s, S, & i W XU 1 )RR T
75[J]. T 77,2014, 33(sl) ;34 -39.
[7] MWD, FRIBE. 45 KA )RR B T 5
A HTLT]. Ly B, 2011, 32(12) ;18 - 23.
[8] FHhm, &5 aE0, mdl. XU ZHEE 7 MR AR 43 BT
[J]. 512 32,2015, 52(5) :104 - 108.
(9] Wl A i, B am e s, I 050 XUFs S SR RE B A7 Rk 43
Brid]. AL I K 2F24 4Rk ,2014,34(4) 11 - 16.
[10] kR, A TEIN, FRWT. B8 R IR 2k B 76 K 78 XL
IR R A [T ], F Jy #1%,2013,34(3) : 109
-112.
EEREA:
BERFE(1979) , TA2)F AR, A F & & go— RALXR| |
W, WAL 5T AL R 9 R BT R AR
EA(1972), GR IAT,AFEE A AN AR P
BFR TAE
545 (1983) , TREIF, AF B A A %— kAR,
(k& HEF:2015 -10 - 10)



5539 B 1 4]
2016 4£2

MmN B h KR

Sichuan Electric Power Technology

e U (G R Y DAL ARG e 2 At
i W 22 5 a8 17 o0 B

_OET B W EEBR EEE
(L P RZA AR BB, PUT BGAR 610065 2. PUJH A RE L R H nd S0 %, PUJIT pl#f 610065 )

*E

i BHRALERPMERRT S AHE: TS AT IR, ST AT AR 7055 TR
A, BATR B A ST E3 AR, ESR KX BRZFRABN PN G ARACGAEDRER A b #5357 H)E
TP A G T A 0 AR SE AT R RAR S B AR R R R 2 R AT AR A R kAR M B AR R AR AL,
AR RBERG R A BFH T, B B i ks B AR AT R, A RBIET ke E R A AR
8 A RO, H R PN AT R A R B R R AR AR T 4.01% , R R 5 A X B R A A P A 5 AT b FLAR
R RA 43 i 2 A

SRR < AT RS SR B 5 (R 5 2R B DAY s ARV T s AL 1k

Abstract : The loads that participate in the user — side management are divided into two categories: transferable load and user
— action load, and the mathematical model of user — side load management is established based on load transfer. The run cy-
cle is divided into three periods, that is, valley time, flat time and peak time, and based on the cooperation of economic out-
put of the distributed generations and optimal dispatch of the user — side load, an economic operation model of micro — grid is
established, in which the user — side load transfer is taken into account and the minimum operation cost of micro — grid is
taken as objective function. Using the linear approximation method to simplify the nonlinear objective function and the best re-
tention strategy to select the operators, the proposed model is solved by the improved genetic algorithm. The simulation results
verify that the genetic algorithm is applicable and the proposed model is effective. The total cost of micro — grid reduces by
4.01% considering user — side load transfer, which indicates that a higher economy can be achieved with cooperation optimi-
zation of distributed generations and user —side load in micro — grid.

Key words: user — side transferable load management; micro — grid; economic optimization model; linear approximation; ge-
netic algorithm
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(1. [ RO A e 28wl B2 5E B, DU AR 6100725
2. VYR Al R L UL e, DY) B#R 6100315
3. [ R UYL AR 28w BRI ST R, WL BTN 310000)

#§ E:IEC 61850 — S M X EARIEF R R b AN REZ A ARG EERT, MATREMOLRE FREE
W, 5k AR 6 % AR A ST KRG R 0 — BUME T R R LA SRR B B 2 M SRR R B B A, R AE
TG 77 i, BT & R SV GOOSE MMS 3R, B 3hi% K im 4T 3K 4], 5F 5 5 ] 504 49 5 5L RS #E4T 004
LB FIBER, TRHMEFZEE, —BHBATRNXRAGBMAFEBFEHFTPCHERREMARE T, LRLiEE
B A7 oM R IR I G AL INAE 1 3 A BT R R, ARSE— BUME SRR 4 TR A AT K A AT B AL B AT T AT
% 47235 ARM R 64 B AF-F & B3t , SF it ) B iEE 90 T AUAE-F & 69 7T S b e 52

KR TEC 61850 ; —HC MK ; B BEAL AL o s B AR (5 L 5 AR I

Abstract ;. IEC 61850 conformance test is an important procedure to ensure the interoperability among devices in intelligent
substation. With the development of smart grid, the number of smart devices in intelligent substation increase rapidly. The tra-
ditional conformance test method is complicated and inconvenient. The closed — loop test method adopts the test platform with
SV, GOOSE and MMS message, it can automatically run the test cases and analyze the corresponding feedback of the tested
devices and determine the test results, which can improve the efficiency and flexibility. The software platform of the closed —
loop test system is usually run on the PC platform, the simulation ability of its message communication and test environment is

insufficient. According to the requirements of the closed — loop test, the hardware platform is designed, and its reliability and

Vol.39,No. 1
Feb. ,2016

practicability are verified by the numerical examples.

Key words:IEC 61850 ; conformance test; intelligent substation; design of hardware platform; close — loop test
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B BT A TR SRR T RIE R T IE T ik, B A58 W — A 220 kV KA AR AU R ILLE
YIRIE BRI Ao K2 £ B ARAP BL SR, do RERIE & 1% 30 BLIT X Be o o, M) A T Ak st ILAZ 3 49 SR IE 3 47 37 M 3E R
AT L, AFxT SR B AT BB T AT A R KRR BN IE — AR A AEE 10 ms, BUAIE R 4TS
MF LA, I 2B AR SR A A £ 3 4R 47 69 M 3B 25 R, HUIRIE B 0 3B 25 R AHE Bh , 3 T DA B 3R ROk B
MPELER, B A F THATHMIELR

5 R - v LA PR 5 A0 PR DR 5 RN B 5 i e A

Abstract ; The fault location method using single terminal data and two terminal data is introduced. Taking the grounding fault
of a 220 kV line in Xinjiang power grid for example, it is found that when the pilot distance protection is cooperated with opti-
cal — fiber differential protection, if the pilot distance protection is slow and the breaker is switched off quickly, the fault loca-
tion of pilot distance protection in the remote terminal may be inaccurate. According to the fault, the fault location is calculat-
ed and analyzed, and it is obtained that the fault location of line protection device is done in 10 ms after the protection action,
and the data window is adopted to calculate and measure the impedance. During on — site analysis, it should give preference to
the fault location results of optical — fiber differential protection, the fault location results of pilot distance protection can be of
great assistance, and can also use the fault location results of fault recorder or the results of a special traveling wave fault loca-
tion.

Key words : high — voltage transmission line; relay protection; fault location; fault analysis
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Abstract : Based on ANSYS 14.5, a finite element model of overhead transmission lines is established and then used for form

— finding computation and static force calculation under icing. Moreover, the failure condition under static force is analyzed.

When applying ANSYS to form — finding computation, the calculation is carried out aiming at different initial models and dif-

ferent suspension points, and it is compared with the actual situation, which can determine that the static force analysis could

be the basis for the analysis and research of dynamic characteristics of transmission lines.

Key words:ice accretion; transmission line; form — finding; static force calculation
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Abstract ; With the completion of AC/DC interconnected system in China, the operation environment of AC system becomes
more complicated. Firstly, the transient characteristics of equivalent power — frequency components in AC side of inverter are
analyzed in detail. Then, the results show that the effect of AC/DC interconnected system on AC voltage is little. On the con-
trary, the power — frequency current is affected by the AC/DC interconnected system significantly. Then, the possible prob-

lems of traditional relay protection are presented based on the analysis of the transient characteristics of power — frequency com-
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ponents. At last, the simulation results based on PSCAD/EMTDC platform prove the conclusion to be correct.

Key words: AC/DC interconnected system; inverter; VDCOL; relay protection
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SR EXAERRME R EAX P, AT =6 FERGA—A 18 7 EMKIRALH ALERIERT AT
P kWA A

SRR LA AT RENE 9 S AT R s e ORI 5 g R R

Abstract ; A transmission enhancement planning (TEP) model considering the probabilistic reliability criteria is proposed. The
Monte Carlo simulation is employed to simulate the system components states considering the force outage rates of the genera-
tors and the transmission lines. A DC power flow model is adopted to enhance the accuracy of the amount of load shedding at
load bus so as to obtain the more accurate reliability index. Considering the complexity of calculation process of reliability as-
sessment, a constructive heuristic algorithm (CHA) is used to solve the TEP problem. In addition, a novel sensitivity index is
proposed to choose the most effective branch so as to enhance the system reliability. The simulations are carried out on the six

— bus system derived from the Garver’s system and an actual 18 — bus system. The results verify the effectiveness of the pro-

Vol.39,No. 1
Feb. ,2016

posed model.

Key words : probabilistic reliability; nodal reliability; transmission reinforcement planning; heuristic algorithm
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2 1798 703.6
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| Line, 4 1043.0
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) Line, , 340. 0266
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Abstract : The pilot frequency current signal injection method is presented for measuring capacitance current in distribution
network. By injecting the same magnitude of two current signals, but different of the frequency, into the open delta of e sec-
ondary side of bus voltage transformer, and measuring the voltage value of the open delta and the relative phase angle of the in-
jected current signal, the value of capacitance current can be calculated. According to the principle of measurement, the prob-
lems occurred in the on - site test are analyzed in detail and proved by an example that in the process of the test if it did not
withdraw from the arc suppression coil and the high - resistance harmonic eliminator in primary side of voltage transformer, it

will have a great influence on the test results, which provides a reference for the safe and accurate measurement of capacitance

Vol.39,No. 1
Feb. ,2016

current in distribution network.

Key words : distribution network; capacitance current; signal injected method
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Abstract ; The integration of distributed generation with distribution network will have important influence on the operation and
reliability of the system, and the unreasonable integration may bring bad effect on the safe operation of power grid. In order to
analyze the restrictive condition for the penetration level of distributed generation when integrated with distribution network,
considering the different operating condition and modes of distribution network, the various factors which limit the integration of
distributed generation are summarized. Then a method to determine the maximum penetration level of distributed generation is
proposed based on the quantitative calculation of static safety limiting factor and the simulation verification of dynamic safety
limiting factor. The calculation analysis shows that the proposed method can satisfy the analysis and calculation of acceptable
capacity of distribution network when integrated with distributed generation under various operating condition, which has a
strong applicability in the actual operation of power grid.

Key words: distributed generation (DG) ; distribution network ; acceptable capacity; maximum penetration level ; algorithm
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Abstract : According to the commissioning of hydraulic turning gear system of SGTS —4000F gas — turbine generator in a do-
mestic power plant, the basic principle and commissioning contents of hydraulic turning gear system in this gas — turbine gen-

erator are introduced as well as the problems encountered during commissioning and the corresponding solutions, which can
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Feb. ,2016

provide a reference for the future commissioning of hydraulic turning gear system in other gas — turbine generators.

Key words: gas — turbine generator; hydraulic turning gear; rotating speed
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600 MW # 1l 5 CFB ¥4 T AP
AR S SRS

B 1
(U SPEF AL R ST B s A BRTTAE AR, PU)1 YT 641005)

H OE.PEAEIALGERAES 600 MW FL21ER CFB4) , £wl & L =560 3k R %5, 4 3THLLa £ o3
HMMARASEH, oM T BHIRGEEE, FONBTNALHIRGLL HABE, BLT BHTEH HIA
9 -2 B AL ARGE T ALIRA) B 3 BRAF T A B AR, AU 442 I R CFB ALz A Ae B4 %

K2 :600 MW CFB By HLAL ;i 5 5 JOH B O s 12 508 3h

Abstract : The first 600 MW class supercritical CFB boiler in the world produced by China has been put into operation success-
fully in Baima of Sichuan Province. Aiming at the cold — start technology without external auxiliary steam of the unit, the dan-
ger points in start — up process are analyzed, and the security and technical measures in start — up process are introduced in

detail, which can avoid the problems easily occurred in start — up process, ensure the successful start — up of the unit and pro-

vide a reference for the follow — up supercritical CFB unit.

Key words:600 MW CFB boiler; supereritical unit; without external auxiliary steam; cold start

FE 5SS TM621
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NEFRERG A LE4E:1003 -6954(2016)01 —0087 - 04
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R 2 LA E A D) o
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600 MW #lfi 5 CFB HLALE 51 32 174 R W5

= NP FL.SBAEHNLE OB
(1. P98 o Tl R a0 i, iu 1| &8 610072
2. DU AR R R TG A BR B4R w1, M1 97T 641005)

B EPEOEMAGERE S 600 MW 448157 CFB 48)7 , £ vl & & 758 & 35 M A %35, 600 MW CFB 4% 37
BLA KB AL ) R v b K AR R AT R B R T 5@ R T I g R A A AT ALAL K AR R AT T
S FF T IOLBAT AT, I B AR B AT KA A, TRAF T AR 6 AR RAE T AL % AR IBAT, A )G LA 16 R CFB

PULAFEAE T A%,

KR 600 MW CFB #i AL s IR 77T S 00 5 X SR Mt

Abstract : The first 600 MW class supercritical CFB boiler in the world developed independently by China has been successful-

ly put into operation in Baima of Sichuan. The 600 MW CFB boiler has a wide range of peak shaving ability, which shows the

incomparable advantages over common pulverized coal fired boiler during low — load rate in Sichuan power grid. The abnormal

condition occurred in lone — term low load is analyzed and the corresponding countermeasures with good effects are given,

which ensures the safe and stable operation of the unit and provides a reference for the follow — up CFB supereritical unit.

Key words:600 MW CFB boiler; low — load abnormal condition; countermeasures
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