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Abstract : Great blackouts induced by cascading failures occurred frequently in recent years, resulting in great loss in society
and economy. In order to understand the evolution feature of cascading failures and further establish an effective blackout pre-
vention system, the evolution procedure of great blackouts is firstly studied by reviewing eight great blackouts occurred in the
worldwide, and then the methodologies for cascading failures analysis are reviewed. After that, an analysis method based on e-

vent checkers and continuous time domain simulation is proposed. Consequently, the application system for great blackout mit-
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igation is established.
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Abstract: A short — term load forecasting method based on particle swarm optimization — least squares support vector machine

(PSO - LSSVM) is proposed. In this method, PSO is adopted to optimize the parameters of LSSVM model, thus to achieve

automatic optimization of the parameters of LSSVM and further to obtain the more accurate short — term load forecasting model

than a single LSSVM model. The simulation results show the feasibility of the proposed method, and the comparative results

with other methods verify the effectiveness of the proposed method.

Key words :short — term load forecasting; least squares support vector machine; particle swarm optimization
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Abstract:In the present century, energy is getting shorter, climate is changing and environment is becoming increasingly
worse, so under this background, wind energy, a kind of clean and renewable energy sources, has attracted extensive atten-
tion. The type and basic working principle of cage asynchronous wind power generation system are introduced, and the dynam-
ic mathematical model of cage asynchronous wind power generation system is established. Then, the model of wind power grid
system is built using Matlab/Simulink. Through the simulation analysis, the stabilizing mechanism of cage asynchronous wind
power generation system is studied, and the dynamic simulation of system operating condition is carried out under different dis-
turbances such as wind speed variation, line breaking fault and short — circuit fault. Finally some conclusions are obtained,
and the measures to increase the stability of cage asynchronous wind power generation system are proposed.

Key words : cage — type wind turbine generator system; wind power generation; system operation; voltage stability; dynamic
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Abstract ; Based on the practical requirements of photovoltaic (PV) power generation systems, the mathematical model of PV
array is established, the output characteristics of PV panel is analyzed, and the electromagnetic transient models of DC — DC
boost chopper, maximum power point tracking ( MPPT) controller and three — phase inverter are presented. The output fea-
tures of PV panel and the operation functions of PV power generation system are analyzed, and the effectiveness of the theoreti-
cal analysis is verified by the simulation results from Matlab/Simulink.

Key words : photovoltaic power generation; maximum power point tracking (MPPT) ; boost chopper; dynamic modeling
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Abstract ; Ferroresonance over — voltage mechanism of bushing end shield at valve side of ultra — high voltage (UHV) convert-
er transformer caused by charging to connection is researched and analyzed in detail with PSCAD model based on the actual pa-

rameters of the site. A method of increasing the damping resistor is proposed to inhibit the ferroresonance, and its influences

Vol.39,No.2
Apr. ,2016

on the voltage accuracy of end shield and the phase are also analyzed.

Key words :ultra — high voltage ; converter transformer ; ferroresonance
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1000 kV GIS # 75 U 76 25 46 W & Ze 5 R B 5

ARIE

(TR 4 L 1 AR AB 2 ] TRg RS 450007 )

#  E:AR$T 1000 KV GIS A8 % ik B3R 40 £ &AM R SR 8RR 7 &, SR xR ooy A b Ao B LR @ it AT %03,

128 R E AL #5000 TMS320 3£ 15 AL 426 4200, 2 F AD620 6931 B 4L K 70 B A 3 S 4 b &,

iz A 1 000 kV

GIS #2 & s A R a3t 4 AP % B T SHATRE DR IS, 15 A8 B ke Mk 6945 50 AL IAILE 1 000 kV GIS &

R T HE, T EFE AR B,
SRR 7)Y ; TMS320 5 GIS JRydffs Al v 5 BT U R

Abstract: An overall design scheme of on — line detection system for ultrasonic partial discharge in 1 000 kV gas insulated

switchgear (GIS) is presented, and the hardware part and software part of detection system are designed. Information acquisition

and processing unit takes TMS320 single — chip microcomputer as control core, and the preamplifier unit based on AD620 has a

higher precision. Through the simulation tests of four conventional insulation defects by ultrasonic detection system in 1 000 kV

GIS, the characteristics of ultrasonic detection system are summarized. The proposed system has successfully found a basin —

type insulator damage in 1 000 kV GIS, which has a good engineering practical application effect.

Key words : ultrasonic; TMS320; GIS partial discharge; preamplifier
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500 kV HGIS 725 H ik 5 7 (47 i P 5

BHE
(E MR E R A RIS AR A W JHE 414400)

@ 500 kV HCIS R sbfe 254 LA GIS R b R, 3N e A& FHFT 0 ERFLARE, A, &L
500 kV HGIS £ w35 # AT F RN KL B EFR , AAREE LRAANN, 5B A EE LB ERKFRRBT A 8%
RFo A 500 kV HGIS Rl sb 41, 58T $Avia 47 X AW & &30 ZFYalZ KM B L A4
it HA2 5 EMTP, 2 27z R wshe R v B AR A ARBAFAT, Z L e FwRA M ERFG
AT oM, RBEGALR RBET TROFTE I ERYFE, LA ERIELAE ML,

FKH#IA : HGIS 78 il B 7 PR ; EMTP 5 sk 75 4%

Abstract : The HGIS substation and GIS substation of 500 kV level are different in structure, and the lightning over — voltage
level of their electrical apparatus is also different. So it is necessary to study the lightning over — voltage in 500 kV HGIS sub-
station in order to ensure that the electrical apparatus will keep the voltage level in normal range under any operating modes
during the lightning wave intrusion. Taking a 500 kV HGIS substation for example and taking the various influencing factors
into account, including operating modes, line reactor and line corona, the simulation model of lightning over — voltage of the
substation is established using electromagnetic transient program ( EMTP) as simulation tool, and the lightning over — voltage

level of the substation is analyzed and calculated in various operating modes. Based on simulation results, a possible protection

scheme against lightning over — voltage is proposed, which has a reference value for practical engineering.

Key words: HGIS substation; protection against lightning; EMTP; lightning arrester
FESES TM86 XEFRER:A XEHS:1003 -6954(2016)02 - 0029 - 05

0 51 H

‘B FL T P 2 T A R R i L D 2% L E R I8 A TR
FENRZ —, —HRAERERR K EBEZ MR
Gl e AT, U E A R . H AT, 500
KV LR 2R 20 75 o il AT 3 AP . 500 kV GIS 500
kV AIS 500 kV HGIS, A% 3l 15 £ 1) B HL ok L e 5
557 F S S R R AR O R RIS A A AR F i, B B
PRI ECEAF A4

XFF 500 kV GIS A Hi 3 : 1) GIS E45 (1 P BH 4T
/NI A 2R I B AT ; 2 ) 7R FL I R 28 R ik A
GIS S5 i Pk 5 A S e A P AH B 5 3) GIS B et
A LA I FRLACRE B AR, A R S A H s Y B
BRI . X 500 kV GIS A8 H i by 7 R4 L &, 7
FER AR B FE CVT M 48 28I 42245 1 4
i F i LA S BE SRR R R L BT R AR 2l B R 1)
Mg TR AIS AS Ll , AR A AR AR , 711

R HTERE TR BT % LR B CVT REZR A K 8 R
PN ZE%E 1 2R g
HCIS A8 BBl A 25 49 55 GIS 78 v 3l BEA AR [R], (5
HCIS A8 il BE 2% R A Y, Tk LT R K, Y
TN T S LA (R 2 AT, A8 L0 45 45 11 7R
HLgeh L TR ), TG R i 4 7 B AR 2ot
FLUTR B . — 7T, RELR A D BELTE 5 28 I 9 0k FEL AR
FERI, TH L TN ZS 2R R A REER I 114 2 S0t ] 22
A3 I — 77 T, B O RE 2R N T i H 2 R
GIS A4S B , 7143 i R JFH 1 77 FL R I 3k T 2.6
s, 2475 TR LT 2 b i 7 HL S TR 3 B A A I, DA
GIS A I Ahi 7] 64 )52 S5 5 S 33k 25 TR L 2%, iX 5
GIS 7S H yl I AS ] < BRI, 77 BE % 500 kV HGIS 7%
FRL 3t R L A5 AT A8 H ol L R B T 2 B e o
JEREATOT R, $ i o R A 43 A A8 Ak AR , o R
IR P TR R R A TR A MM B K
3, LITE— A B st TR
PABE 500 kV HGIS 78 3t S 49l , 5% JH [l s F
.29 .



5539 5 2 ]
2016 44

MmN B h KR

Sichuan Electric Power Technology

Vol.39,No.2
Apr. ,2016

) EMTP HREE S5 Bt BT 9 T AR [istry
J7 3T VBN 3 i T B A B R R O LR
Ptk H e 5 4 Gk K- EE5K il e T 12738 Lk 7 7R R
PECE TR

(BN BitYNE 5

1.1 FHERE

LN RO P T S UK | Y € SR )
FEARI, SE Tl BA A SRR E, Al TRl —
ANFA U BRI S AT SR S BLEE , T
A Zyo Had BT LARIAES 1A Rea iy f %8
1 ASHL IR, DR A R A 1 BT

o ] o

Bl ERRESEER
AR B R K 0. 35% 155 HL 7L, H i {1
216 kA, TR IIE A 2.6/50 ps. T
i, 7 AL A P BT Z, B 300 Q)
1.2 R%FHRINKEE
Y 5% TR (N N 45 P 24 251 R I DR DR P i 28
HUERIZ A E . I 2 B, 248 2% 1 5 B IR D4 1
R IR T 2R ARSI 20 ¢, S DR 46 BF 220, A 52 A5
HUE U, RINSHL IR,

A
LR

A : Sty TIRFDHE e 2

Usov

fh b ﬁ@t
B2 @ETFENNGERE

Xt 500 kV i oL 2R, Sk b4 5T H b T
HLRANT] 200 o B i AT R T ms), FLZ8 % 1 2R () T
T FEL R IR BN 2, 25 T8 246 5% HR B oy TN 4% 1) 1Y
B BN R AT, S 4 B AL Y T A
B AR, ELA M 5 18 T A5 BB PE AR S . AR RT3
Hh, T R U L B A TR I 429 KV

K EMTP #2 )7 i TACS (FUE A5 B ) YikE,
.30.

X By G- Hp ok AR FDREE , OF HERfR TR A4
T Ll R AR A 2 T R I 45 S R
1.3 HB&itEER
TR R A S X
JE T R I r TR 0 R ) R e R AT
1% 500 kV HGIS 7% il (1) 1 28 B SR FH WLk
2, IR IR o] H L i R g0 (i b, SR ATP
1 LCC 4725 28 EARSTHL {7 FLA HL 2R 6, T 26 B8 JMAR-
TL AR, S 45 5 B IMARTL 5 80 f) 3153 2%
5 SPRI S R
i P90 R T AR £ B BE AT A B AN T
HLEEREI o Ul N LRI BT 2 (1) e

L:wméﬁ (1)

Ao, MREAR b, 9 R R

Xt T SF GIS 454, 20 s S it BHLAY SR L #E
AUy BRAR B TC P A& 2k o

GIS &3 AR B BT

Z s =60 hl(%) (2)

KRNI PR s r HRICER R/ B HE KT
ETF e, i GIS HEIEFHPIAE 60 Q ~75 Q Z[H], &
YT, GIS LI BHBTI 65 Q.
1.4 HBEEE

SR 1 A S R T L I e R R A 1Y)
P TERIFSR AR sl 75 PR ok P R IS, g 2 2k B v
B . AR R 25 R ) 22U A
ARG I TS IR AP RRE , ] TACS 2 A B RIB
&, QiR 3 TR o

Lk B AT 1]

LR T
AL UE L

HUEHIE s TRCS TRCS
1 i

&)
|
13

RLC

RS AR
LHiSN
Fietit
SR

B3 memn
& 3 v 2 4~ DEVICES % 45 5| Ay 2% 3% #H %t
H AH -5 A =22 8] A A S 0 B



5539 5 2 ] W AR Vol. 39,No.2
2016 44 H Sichuan Electric Power Technology Apr. ,2016
F1 SUEEREHRABESENE

, 8/20 s FHHL I ER KV
3BT 2T BUERIE/KY T mA SHHE/KA B
10 kA 20 kA
Y20W5 -420/1046 420 565 974 1 046
Y20WS5 -444/1106 444 597 1015 1 106

1.5 BEEIRER

500 kV f g R GEh, B KR AL Bk
i, XA FE AL Btk TP 500 kV 5 J AL B

EEER A, 2001 Ry A F il TR R S TR 3k TR A

WA, EEEE #e K ] IEEE Std C62.22 —2009 #
HHYTHRRAL, 75 EMTP %%T” O o Bt B 9 757
AL TR 7 0 R 2R I AR LR 1
1.6 FFEE&REY

B TR A3 00 B R DA AT Ll T 2k 4
GerH e R A ) FR G T kA R AR
Feo THLBCHTFT B AL R I, A [ B A 85 ) I B4
JEAFRY . UTIUAR, [ 4h— 2L 52 ffi 2 B iR
B L AT B, (ST T AP I 2 I B BT
B, H BAR A S B AN 5] 4 BT

7~ 2

Z1 Z11

I:I%‘:IZM

Ro

E4 HENEESHARNEEBR
Iﬂc%ﬁﬁj\ﬁﬂ*ﬂa ZTkj‘j

3/2

Zy, =60(In F_2) (k=1,2,3,4) (3)

Tek
;T:tr[_‘ r _2]/8(r ]/3r 2/3)1/4(R 1/3R 2/3)3/4
shek — Tk B Tk B o
SCRERR O IR 2, M

2y, =2Zy/9 (4)
FEsR B ST Z,, 0
2h,
Z,, =60 lna (5)

1.7 TEILIZ&EER
vl A AN AR TR AR PR TT o0 KT RS AR L LR
S EEBIER T, WS i AR, B

21 43 7 2 A0 BB o 3l P9 4% 1 45 1 %
(b AT, ISR 2 PR

K2 THHBESESTEETESEESH
LA % B

SF, GIS &4k Z=65Q V=300 m/ps

mzsk Z=280 Q V=210 m/ps

ARE2E(TR) /pF 5 000
HL A CHLUR B (CVT) /pF 5 000
B EBPIE(REA) /pF 5 000
FHL U B )24 (TA) /pF 700
Wrig 2% (CB) /pF 300

GIS &4/ pF 200

B 25 JF 5 (DS) /pF 80

2 B

2.1 BITARMERE

3500 kV HGIS 28 H1 i — R B, tn | 5 fr

7No
&8 4D &R (2
I
. B 4% e
A |
e ]
e (= |
‘_@@ — -71_‘; : ; —
#H (ﬁ)e””"?@ 7777777777 ) e é@’ﬁ“—*——) & (=)
L% I =
#ROO | L o e
- - Hi ()
' JiﬁL HE
T »--—@---&-ﬂzwﬂﬁ
@.— X
@) 32

VSEEER 25
& 5 500 kV HGIS 25 i — 2k
A5 WL S R [ 32 477 26 4 7 L TRk P
MR . WE9E R B, 28 A F 2 A B 1] PR iB AT
75 AR L E R FE AR PG *’JEEmE’JUﬂ?TE

e N, R AE T R, R
IUPUIENES /S her 4
WY — &k —E  — AL I —72 3 FhisAT il

.31 -



9539 &5 2 ) Ml e s AR Vol. 39,No.2
2016 44 H Sichuan Electric Power Technology Apr. ,2016
x®3 BEENEELBEEE

i BEITIEN LM CVI/KV  FARA/kV BR2k/kV GIS £4/kV  #FRAHR A/ kA
—gk—Ap 1 087.5 1156.5 1298 1248 16.5
i | — LR AR 1 005 1130 1130.3 1142.7 13.28
WLk —7% 1012 1 065 1 046 1 089 10.9
ARl 1 087.5 1156.5 1298 1248 16.5
— A 1 620 1131 1118 1452.7 13.5
— — & WAE 1567.2 1142 1166. 1 1298.8 15.4
WLk —Ap 1 130 959.9 1 002 1017.5 6.88
R 1 620 1142 1166.1 1452.7 15.4
— AR 2122.4 1197.5 1 689.1 1793.3 19.9
i 3 — LR AR 1521.9 1171.5 1428 1378.8 16.9
Mgk —As 1568.9 1102 1277.6 1268.7 10.9
ARG 2122.4 1197.5 1 689.1 1793.3 19.9

oL, BT 16 Bhia ATy AT TR oA . 3 oh,
o M g T L LA B B TR AR DA (—)
L R s A B, — R — AR as AT T R IR AR
{E AR ANTE 6 oK.

118

TR 5T sn Im 1.5n 15w In 2nm 6men®
9m %GIS %DS %CT %CB %‘CT %DS %GIS 28m

26m | 4m 6m

Lren Lovr Dhon G
I ‘f 56m
| 6m, -

dn  35m N

j_T T 28m Slele.5ﬂl.5ﬂlmL2mL6m §g)m—lAcsookv
TfH Tois os o o o o s

T

6 #HE(—)EMNEEERE
2.2 BESENREME

S8 0 225 150 B B 2R B CVT 4

o B RETEFL LR 30 m. 5L HLAE TR 0%
S i B B P RSB 28 4, B 2B B CVT 30
RN B S R — ) IR P
ARELEAL B R o 66 m, ARPE TR E K, 4%
T4 2, 2 (o A S 75
#3530 m, @K 6 7R,

3 PiE

TESI TR A S e v, S B IE TRIE 3
DT 1) A2 AT I7 R0 52 ) o e B LA %)
2B CVT | BE 28 /Y [ 3 Of 37 B9 521 5 3) 500 kV
HGIS 725 fL 3 B T DR 37 L 7 5 00 HT o
3.1 M CVI BZiP & RIPIRETHT

ARG R A TP, $E5 i T & Fas 4777 2N
DI EASR o 300 B S M 2 e 00 75 7 % 47 1 o A

.32

(AERERPIRRZEE) , Z LT 3 FhRd i &7
E

1) 2 BN ke b B g, FEERAN ke B 4% 5

2) BEZR NGB TR AR , 2R ARG R TR 49 5

3 ) BEZEFNLE B AR AN I 75 4%

R4 B 500 kV HGIS 7% 1w 52 Br 2 %0, H
EMTP 8 3E A7 JEBA 2L . A U 5% 742 FL 3 45 A4
LB S R BRSO 1 om I R O PR
HRHO0.001 ps BP AT, {5 H 50 E] R 50 ws,
Tl AR B 2 5 ~ 6 SIS H
T B R ARG I s A LR AN CVT i R HL b g (GIS &
BULHEE . P RZERK RS T 150 m, fif DL
BEZE bl A I S 3 A, 43 5 R vl O 4b
DI M ik, 3 FRIECE T, & W& 1 B It
MR LA R ANER 3 s

IBU PN B A8 R 25 DA Ah 12 5 19 7 rl i i 32
LA 1550 kV, % & 4t # E 5 % IECT1 -2
FRUE, N4 M BEEL 1. 15, ) 4% 5% 48 i i i ok
TR 1348 KV, MRHECE | B, &R
JEH LR REZA 2 1298 kV, fIKT 1 348 kV,
B (9 B ROCHL B 14,5 KA /N T3 7R A% 1Y
FRERELTE 20 kA, AT UL FELR ke bt 35 2%, BEZRAS
TN ke TR R A O R AT LA AL L6 AR FE R . SR
Jic B 2 B, 2R M) F e L JER AR R GIS 245 Ak i B
He K H R I SRV, N RB T R AL 2R oK . AR,
B 3 AN REI I L 2 oK

L5 Lo MRS R R PR L, W
TESELAIINE 1 203k e S e 2 By B PR 2K
3.2 HEBAasEBRAENERIPAN

HIELIR 3 PRI E T R



539 B 2 1) W AR Vol.39,No.2
2016 44 H Sichuan Electric Power Technology Apr. ,2016
*4 BFEENERIBEEERKE
(L= LM CVT/kV FERYE/KV B2V GIS EH/kV R e R HL I kA

fic & 1 1142.1 1573.1 1384.6 1334.5 14.2
BLE 2 1532.7 1 689 1304.3 1 286 15.3
M 3 1 603 1 264 1368.4 1398.1 19.5
x5 3HEETERENERIRER
fic & LB CVT/kV mEHRPLE/KV BRE/kY GIS £ /kV e HL I KA
[=n! 1152 1 646 1116 1136 14.1
e & 2 1335 1 084 1082 1142 12.3
P 3 1094 1163 1 067 1120 9.2
1) B8N CVT finhe i 75 2% , 5 i HL Do e FlBJ 2
R 28 4 £ B

2) LRI CVT FIREZEAN ekt T 4% , = e LT
i ] ek TR A

3) LRI CVT s He L PL A ANt 55 25 , B2k
IS

M4 A5, BLE 1 BIECE 3 MAE R &
FEABFREIEOL , FANT LA 2 BRIk, nTAR LA
3ANGEIR 1) HR L i R A AN R A R
PUAF ] PRS2 CVT Kb, HBAS BB AT B3O 37 10 2k i 1K
B2 ) LR RN 2226 1kt H A N R ORI R e B2 T
WA ;3) BELk Lk E AR B 2R BN CVT A e FL T
AR L

AL UL HE EL AN O T i 1 A 1) B L
L ZKF-, ST AT — 3
3.3 500 kV HGIS ZH I ERIPEEEE

Y% 2 nl A5, B Ak A L T R AN RR G 2
7 HL Ul [ 9 R R I LA 2 R R 2k 5 1 R i i £ A
BRIk TR AR T S, B LR 3 R E

1) ZE B8N CVT Jif2hé sk 75 5 , B 20 25 sk 7 2%
1o R HL LA AN ke dht B 4 5

2) i HL AT 7 10 2 3 TR A, B2 0 e hE R AR
RBEM CVT AN nzhe bt g 25 5

3) RIS L CVT REZHR IR 5

Ph 4 Muzt7 7 00, 3 R E R &R A 1 i
Kok B B B RN 5 B

S5 nif, BeE 1 U s Ry i i
JEIRE T 1 646 kV ANl B A5 I A 22K 7R RC &
2 FNECE 3 N, &3 & 1 B KB L H R 49 0 R
329 kV I 1 158 kV, i /2 1% A% HL ol 15 45 48 25 BEoK
{HHCE 2 UG 3 /b3 —dl k3 2%, & UF . Rk,
N Bl B 7 ) AT SRR A B K i R L T A
TIRE LR ) 224 3 75 4 (1) 0 8 T 52, BB A0 v A2 0%
500 kV HGIS 75 3k (19 55 735 2R

PIFE 500 kV HGIS 28 Ha 3t M5t 4 | fridk 16 Fh i
DY DA R B TR B s A7 X, H iy
ook B A S e LN A A 2 A A as A T
J7 S R A, 5 T T A L R T R Y
S KRG AR L3 SE PR A S 80 O BT T
Ny -9

YR BT, 32 H T % 500 kV HGIS 728 Hi 3k
(BB R L & 2R A LR 4548

1) FER BN B 5 e Lo e Il g i, s ZE A2
BN Z25E 1 A ER 2% , PR TR B R T 78 5

2) LR B v e BT A% LB, 5 e [l B AR
e ST

3) 2% v e R BT AR N K T H2E 2 v 15 45 1) T HL
1 H K

2%k

(1] Z=7%, FHAT, TG 500 KV A5 H 3 356 s B 28 5
RABNFEAFE[T]. BERFLR, 2008(4) :36 -38.

(2] iR, s, XB4E, 5. 500 kV GIS 4% fa i & i iF
LBIEDE R R ER[T]. A
2006, 25(3) :63 - 66.

[3] B3 500 kV GIS Ag s sl d L iR 5E [ D] ®
AR R R, 2012,

[4] 2Z=it¥%. 500 kV 28 B uh 7 LR A AR BT [ D] &
PR - HE PR K 2%,2006.

[5] kER, EF&, HFIZE. 500 kV 25 by & At
Borprl]. P EER S ,1995(8) (12 - 16.

[6] ZJEHE, JRBEFE. 500 kV HGIS 28 H 3 5 B (2 AU (19 1
B[], mHERAR 2007, 33(6) .71 -75.

(7] RAA%, WRaEZR. 500 KV 43 3R 280 5k 27 28 5 3o vy 1)
PRy PERE()]. EHERAR, 2002, 28(6) :23 -26.

(U FS B H#:2015 - 11 -24)

.33.



5539 5 2 ]
2016 44

MmN B h KR

Sichuan Electric Power Technology

AP s o 4 o i
A WRA A B B A

i, axg’
(1. [ R A e F 28wl DBt FE B, 1U )1 AR 6100725
2. )i ot E WA BRSUE AR, U R 610072)

B E AW TEERZRNAREENTLARAATARMARA, ELEEN N, —HR S AALEHTL
St b o BRI AAR G R i IR TR T D Stk R M UK, AL AR MR G
A FARIL, B RARINA LA, FHM KRR A FRR LT RN b T AR AL AR ALK T
PR iy R TR, AT TR B . 50 SR AR LR K kAT 3

SRR TR IS R (i AU A AR BRI 1]

Abstract ; At present, because transformer is installed with on — line chromatograph which takes helium or other gases as carri-
er gas, so when on — line chromatograph is working, a part of helium is dissolved in the insulating oil. When gas chromato-
graphic method is adopted to determine the dissolved methane, ethylene, ethane, acetylene, hydrogen and other gases in insu-
lating oil, the retention time of helium and hydrogen is very close to each other, so it often takes helium to be hydrogen, which

leads to a wrong test result. As the basic — level unit has not carried out the test of helium concentration, the determination on

Vol.39,No.2
Apr. ,2016

helium in transformer insulating oil will be described as well as the method for testing the concentration of helium.

Key words:on — line chromatograph; gas chromatography; hydrogen; helium; retention time
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Abstract : The frequency band feature extraction method of classical wavelet packet does not consider the frequency time var-
ying characteristics, and the classical wavelet energy spectrum algorithm also does not consider that the features of every de-
composed frequency band energy are distributed along with time. The feature vector of single — phase earth fault information is
extracted by convolution type of wavelet packet energy moment, which provides a reference for the determination of single —
phase earth fault location. BP neural network is used to establish the location algorithm of single — phase earth fault. Because
the conventional BP neural network is easy to fall into local minimum, and the algorithm is slow and the training time is long,
the genetic algorithm is used to optimize BP neural network, and the hybrid encoding is used to improve the efficiency of genet-

ic algorithm. Finally, the performance of the improved BP neural network is verified by the experiments. The results show that

the accuracy of fault location is greatly improved and the feasibility of the proposed method is verified.

Key words: ground fault; BP neural network; improved genetic algorithm; fault location
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Abstract ; The calibration technologies of five kinds of on — line monitoring device for substation equipment are introduced, in-
cluding on - line monitoring devices for dissolved gas in oil, partial discharge, iron core grounding current, casing dielectric

loss and SF¢ micro water. The work system of the whole process calibration of on — line monitoring device is presented, and the

necessity and economic benefit of the on — line monitoring equipment calibration are pointed out.

Key words : substation equipment ;on — line monitoring device; calibration; summary
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KSR : CIME SCHFfif b s B85 5F 5 8 BEi S A5 90 5 1D FE A4 5 SOA] DT 1iE

Abstract: With the development of dispatching automation technology, hierarchical power grid management and external net-
work equivalent modeling method cannot meet the requirements of power system analysis and calculation for large power grids
and huge data. In traditional modeling method, there lacks the dynamic characteristics of power grid model of the equipment in
the boundary caused by the equivalents, which can easily lead to the limitation of state estimation and power flow calculation.
Due to the features of wide distribution, many region partition, large discrete degree of model in Sichuan power grid, the mod-

el — data — graph integration method is optimized, and the smart border — searching, ID reconstruction, incremental loading,

Vol.39,No.2
Apr. ,2016

fuzzy matching and other methods are presented to achieve the model — data — graphic integration.

Key words:CIM file analysis; model merging; smart border — searching; ID reconstruction; fuzzy matching
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Abstract : The different district structures of receiving — end grid have a great influence on its constrained modes. The thermal
stability limit and static voltage stability limit of two constrained modes are compared, and the variation of constrained modes
along with the district structures is obtained. Combined with the characteristics of an actual district grid, the district grid is
simplified reasonably. The static voltage stability limit is calculated using impedance module indicator, and then is compared
with the thermal stability limit controlled by district transformer to get the constrained modes. The influences of line length,
substation capacity, load power factor and district internal power supply access on the constrained modes are analyzed. Based

on the simulation of an actual power grid, the correctness of analysis process and rules is verified, which can provide a techni-

cal reference for the district planning of grid operation.

Key words : static voltage stability; power — receiving limit; district grid; thermal stability limit
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Abstract ;35 kV distribution network is usually an isolated neutral system, when encountered an single — phase earth fault and

after the fault disappears, a high voltage will be produced on TV of low — voltage bus which makes the core saturated seriously,

and then a high current will occur, so the TV fuse has a extremely high risk to be fused. Aiming at the problem, the physical

mechanism of TV vercurrent after a single — phase earth fault disappears is deduced and the corresponding suppression meas-

ures are proposed. At last, the PSCAD/EMTDC software is used to establish a real power system model to test the physical

mechanism, and it proves the feasibility of the proposed suppression measures.

Key words :single — phase earth fault; TV fuse; isolated neutral system; PSCAD
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Abstract ; In order to improve the operation reliability of enclosed insulated pipe bus and carry out more effective technical su-
pervision, the study on typical defects of enclosed insulated pipe bus is carried out. According to the actual physical structure
of enclosed insulated pipe bus winded by PTFE, the JMAG electromagnetic field simulation model is established. In the mod-
el, the different typical defects such as short circuit, moisture and air gap are built layer by layer, and their electric potential

and electric field distribution are analyzed. The physical characterization is also studied through the tests of capacitance and

dielectric loss.

Key words: pipe bus; defect; simulation; test
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Abstract ; With the intensification of energy and environmental problems in China, strengthening energy saving and emission
reduction and improving power efficiency have become a decisive and urgent task for key energy — consuming enterprises. Fo-
cusing on the fact that less attention is paid to the objectivity of index assignment and the incompatibility between the indexes,
a matter — element synthetical model of power energy efficiency evaluation is constructed for key energy — consuming enterprises
in China, and the model is used for an empirical research. The results show that the matter — element synthetical model not
only can evaluate the comprehensive power energy efficiency level of key energy — consuming enterprises, but also can reveal
the power energy efficiency problems in these enterprises, which points out a direction for power energy efficiency management
of key energy — consuming enterprises in China.

Key words : key energy — consuming enterprises; energy efficiency evaluation; matter — element synthetical model; correlation
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Abstract . With the deep development of smart grid construction, the society has put forward higher requirements for high qual-
ity and high reliability of power supply. Through the construction of repairing command platform of distribution network, the o-
verall professional management level, the reliability of power supply and the service quality are improved. Taking the distribu-
tion network production as the main line, the current situation of distribution network production management under " three sets
of five" mode is analyzed, and the intelligent distribution network production command system is put forward. In view of plat-
form deployment mode, mobile access pattern and platform construction mode, the typical construction model of repairing com-
mand platform is discussed, and the advantages and disadvantages of different construction modes are analyzed, which can
provide a support for the operation and maintenance of electric power supply company.

Key words :repairing command of distribution network ; maintenance system of power distribution; typical construction mode
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Abstract: The segmented external characteristic curve of multi — pulse rectifier unit is obtained by the simulation and calcula-
tion analysis based on Matlab/Simulink. With a detailed calculation of the obtained curve, Thevenin's equivalent circuit is
constructed, and then the equivalent circuit is used for the simulation of urban track circuit. The results are compared with the
results of original model, which shows that the analysis is valid.

Key words : multi — pulse rectifier unit; Thevenin’s equivalent circuit; segmented external characteristics
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Abstract: The load data of special power line are extracted from the OPEN3000 control system, and power loads for many

years of several large residence communities in a prefecture — level city are collected for statistics. The maximum load factor,

long — time load level and growth characteristics are analyzed and then its proportional relationship with the calculated load in

the original power supply schemeis compared. Finally, whether the calculation of load and the selection of transformer are

proper is analyzed, which may play a role in decision making for power grid planning and power supply scheme programming.

Key words : distribution network; calculated load; residential district; transformer; planning
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Abstract : With the continuous integration of large — scale wind farms with the grid, the transient stability problem caused by
grid connection is attracted more and more attention. Based on Dig SILENT, the simulation model of power grid is established
containing two kinds of different wind power generation units, that is, double — fed and permanent magnet direct drive. Ac-
cording to an integration example of a wind farm, the transient stability of these two kinds of wind power generation units is

simulated during N —1 three — phase short — circuit fault. The simulation results are analyzed and compared, and the reference

suggestions are given.

Key words : grid — connected wind farm; transient stability; NV —1; double - fed; permanent magnet direct drive
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Abstract ; Energy storage systems are widely used in power generation by the intermittent new energy sources such as wind

power, photovoltaic etc to smooth the output fluctuations. Aiming at the requirements for stable operation of control unit in en-

ergy storage system by the charging and discharging of new energy system, the control system based on DC/AC converter and

two — way half bridge DC/DC converter is proposed. The mathematical model to control charging and discharging of energy

storage is established with state space method. And then the working principle of the controller and the control method of cur-

rent closed — loop feedback are analyzed in detail based on the proposed mathematical model. Finally, the correctness of the

theoretical analysis is verified in Matlab simulation.

Key words: energy storage system; closed — loop feedback control; state space method
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Abstract ; Failure analysis for the cracking of Super304H and T91 dissimilar steels welded joint of high — temperature reheater
in external heat exchanger is carried out in the first 600 MW circulating fluidized bed ( CFB) boilers in China. The analysis
results show that the cracking reason is the improper structure design, and the section cannot expand because of that wound.
Coupled with the existing mutation interface in weld bead boundaries where exist stress concentration, the T91 with poorer high
— temperature creep resistant properties would firstly generate creep cavity under high temperature after running for a long
time, and then the creep crack is occurred, which finally leads to creep failure. According to the analysis result, the improved
scheme is proposed, that is, the arrangement of dissimilar steels welded joint will be decorated above the seal box and the
number of elbow between the joint and the header should be increased.

Key words: circulating fluidized bed ( CFB) ; dissimilar steels welded joint; failures analysis; improper structure design;

creep cavily; stress concentration
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Abstract: The current situation and existing problems of computer monitoring network in hydroelectric power plant of Daqiao

Reservoir are introduced, and the preliminary planning for the network construction of future computer monitoring and remote

control center is carried out.

Key words : hydroelectric generation plant; monitoring system network ; remote control center network
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