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Research on Blade Icing Detection
Method Based on Image Recognition

Sun Kai', Zhang Xinyan',Chang Xigiang”,Zhou Dengyu',Li Zhenen',Luo Jialiang'
(1. School of Electrical Engineering, Xinjiang University , Urumqi 830047 , Xijiang, China;
2. State Grid Urumgqi Electric Power Supply Company, Urumqi 830011, Xijiang, China)

Abstract : With the consumption of fossil fuels, environmental pollution is serious ,the permeability of clean and environmental
protection renewable energy power generation continues to increase. And with the expansion of wind farm construction in cold
areas, it will lead to blade icing, which will seriously lead to blade breakage. Therefore, it is necessary to study the blade ic-
ing recognition. Based on the analysis of the existing blade icing detection methods, the edge pixels of the image are recog-
nized by combining the improved Canny algorithm with the salient recognition algorithm, and the pixel gradient of each point is
calculated. The optimal threshold is determined by using gray value segmentation method, and after the significant recognition
is carried out, the recognition of icing image of the blade is studied. The research shows that the image recognition of blade ic-

ing has a high efficiency and reliability, which can help the blade deicing and ensure the safe and reliable operation of wind

turbines.

Key words:wind turbines ;blade icing; image recognition; edge detection
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Research on Joint Dispatching Compensation Method
Based on Heating Load of Wind Power Curtailment

Fan Guowei' ,Fan Guogi®,Lin Hong” ,Zhang Feng',Liu Defu' ,Song Pengfei' ,Kang Pengpeng' ,Wang Fei’
(1. State Grid Xinjiang Electric Power Company, Urumqi 830011, Xinjiang, China;
2. Xinjiang University , Urumqi 834200, Xinjiang , China;

3. Nanjing Nari — relays Engineering Technique Co. , Ltd. ,Nanjing 211100, Jiangsu, China)
Abstract:" Wind power curtailment" in " Three — North" area of China is normal. In winter heating period, 80% " wind power
curtailment" is caused by the power grid dispatching method under the principle of "heat — fixing electricity" . Using the po-
tential regulation ability of electric heating load, the goal of reducing the output and increasing the consumption of new energy
will be accomplished, and then the binary purpose of wind power consumption is achieved. A joint dispatching method for e-
lectric heating and tracking wind is proposed. Firstly, the heating load according to the temperature of heating area is calculat-
ed, and then the electric heating load is used to track the curtailed wind power according to the amount of curtailed wind pow-
er, therefore the wind power accommodation is promoted and the enthusiasm of participation in joint dispatching is improved by
the new compensation method. The feasibility and economics of the proposed method are verified by practical examples in a
certain area of Xinjiang, which has guiding value for electric heating promotion.

Key words:electric heating; joint dispatching; compensation method
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Research on Governor Parameter Coordinated
Optimization to Suppress ULFO for Hydraulic Turbine

Wang Yuhong' ,Chen Yang',Zeng Qi',Wang Yuan',Li Jian®, Wang Biao>,Han Lianshan’

(1. College of Electrical Engineering and Information Technology ,Sichuan University ,Chengdu 610065 ,Sichuan, China;

2. State Grid Sichuan Electric Power Company, Chengdu 610041 ,Sichuan,China;

3. Nari — relays Engineering Technique Co. ,Ltd. ,Nanjing 211106, Jiangsu, China)
Abstract ; An effective method to evaluate contribution degree of ultra — low — frequency oscillation (ULFO) for hydraulic tur-
bine based on the least square fitting method is realized. And a suppression scheme for ULFO is presented. The state subspace
representation is identified and governor parameters of hydraulic turbine are optimized by an improved particle swarm optimiza-
tion. Finally, the effectiveness of the proposed suppression scheme for ULFO are verified with an improved EPRI 36 — nodes
system.
Key words :ulira — low — frequency oscillation; damping torque coefficient; subspace model identification; governor parameter
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Application Simulation of Unified Power Flow
Controller Model in Transmission Lines between
Sichuan - Chongqing Province Based on PSASP

Han Lianshan', Wang Xinbao',Li Jian®, Wang Biao
(1. Nanjing Nari — relays Engineering Technique Co. ,Ltd. , Nanjing 211102, Jiangsu,China;
2. State Grid Sichuan Electric Power Company ,Chengdu 610041 ,Sichuan, China)

Abstract : Combined with UPFC equivalent model and power injection method or current injection method, the UPFC power
flow model and the transient stability model are introduced by using PSASP custom function. The relationship between UPFC
installation capacity and the change of tidal power in lines between Sichuan — Chongqing province is given. The dynamic char-
acteristics of the lines between Sichuan and Chongging, and the oscillation characteristics of transient energy are calculated.
The results show that UPFC has a certain effect on improving the power distribution and suppressing the energy oscillation, but
one unit capacity of UPFC can only change less than 0.5 units power of the lines with UPFC, the leverage effect is pool, so
the required UPFC capacity is larger.

Key words: unified power flow controller (UPFC) ;lines between Sichuan — Chongqing ; PSASP

AL, e BT )1 HL A RE T ) 2K

Vol. 42 ,No.2

0 3l 5

JREeR —JEE B0 o, 1 g A R s
IR P A Al e T A, (o 7 g i P SR e R S
AIRRGEAT, HL S5 R A A A . PG g H ) e 2P
HRE AT 1 o0 A AN S B GAT IR A7 A < I
XA P T A L, £ 7 2R, AL
2 BRI o 1 i W T 9L 0 A A2 Iy SR )
SR : A WA RBHIIH (SCTYHT/15 - JS - 191)

45— 1817 75 il %% (unified power flow controller,
UPFC) {F i —Fp Ay FACTS 38, n] LU 2%
WA AT B SR FE RN UPFC 3072 11 ¥ W T8 i)
WA o SCHRO L I AU R T i ) RGeS W2
FEFF (PSASP) [ & AR 7 it 4T UPFC A48 iy Jt 2,
FER R S AL N T UPFC (g 2848,
SCHRL2 J 32 7 — i 7 e v O T A3 118 el e
UPFC ¥ A 1l 90 97 753k « e IR O 5% - F, 3 90000 3%
SRR AT Tl TE S D AR, IR AT

<15 -



42 542 )
2019 44 H

mne KR

Sichuan Electric Power Technology

Vol. 42 ,No.2
Apr. ,2019

Th e P B, 5 a7 PSASP flj LB,
ZERRE NS B S /N S 2 <O i e
PSASP I/ A AR /35l #6 d T UPFC Tt
SR E R AR R R R O T
i, B UPFC gh I AT kB0t 7R H SR
DA 5ET 1 iy =300 1] Bk 1o = 00 o i
B R IR A BT R £E SR ) 7 2R BF 5T
UPFC AR 227 AN [7] 25 Ml a5 0 25038 W 1 0
S AR s D B UPFC A DU )1 A i J 1 3
ASFFEFEXT H o UPRC 3RS AR o

1 UPFC J5#{

UPFC (1) 32 25 T 4E I B2 58 of B ) 1R &
(Mg ) B4 il 22 50 ok 0728 B B A8 R 24 110 i H Hl
JFEAH £ B AR , DT 38 B 00 Ak 45 il 2 B0 i S R 5
HL ) H Y

2 UPFC %1

UPFC JFiBRANIET 1 & 2 ffios o HR RG34 [ 228
TR HE AR E AN A B PR R R R RO, , 5%
PR o FEIRAN S Bl T 1 eI wMEE % (static
synchronous compensator, STATCOM ) , T 1] A4
FRIBEIN T A SR

DL o g5 R R G801 53 B UPFC R IR 40y
AR, ARG DL SR &l 3 iR U, £6
N E S U 20 R AR S i 5 U, 260 4
UPFC A B[R] 22 0 I, FE A B2 ml L 0° ~ 360°
LRI SFRR T X, (2SR o

. 16 -

B3 UPFCiE#HIREXRE
MR ALY, A% I8 UPKC &3 3120 1
AR

2 UPFC iRl [z PSASP [ 5E X528
PSASP WU BT 3 F S0 F AT A 5B, 0

LRPRASALY UPFC S5 R0 e 4 Bk, Ry fl
TR, R L B SR P (S

4 BHLEHH UPFC HHEE
RS A LR K] 4 BB o D R A

RGNS s o

Ui Yy U,

i Y l
' sl sl T
S 7 2 1 : 2:[ Sis

5 SHLEN UPFC ThEE SR
MRAEINATEAL, &4 UPFC WAL Al Hi5A
S =0 [, -0, (y; +ib/2)1"

S, =U; (Upyyy) (1)
S =U (U, =U)y; +j U;b/2]"
2 : 8, FR UPFC Xt i W5 g AT 36, S, Fomout
J ST AR S, FR T EL B TC UPFC 5% 1 B
J AL DA (el j I @) o

[FINF, TR % b UPFC JT 75 S B 3 0 00 2 °F
i %Ak

P .+P,=0
{ (2)

ZQH +Q +Q.=0



42 542 )
2019 44 H

mne KR

Sichuan Electric Power Technology

Vol. 42 ,No.2
Apr. ,2019

FR A L AR S SRy #2, 1] DUAS 2] UPFC 3
RIS ALY, iy A SRR 2RI S R 2 % 2

3 UPKFC Efaiiil ke PSASP A& LB

UPFC Zh 55 ERRLANIAT 6 /R .

qu PL +JQ

g-%

B 6 UPKFC Zh7sSE BB HIEER

H1 T UD FaE i A 5 PSASP #1414 N TEA

HL I, 36 00 5 W IR B AT AN [, BT LA UPKC
VE AR RBR B R T AR LA 7

('J_

i

U,

yij B +i0,

‘J_ . J_
;21;

1 = 2

E7 UPFCENRREE
MRATEA IR, i P AL UPFC JE AR
R A(3) ((4) R

=i, -1,
=[I - Ui + U, by + Upmb(/Z]
i1, = U,y = Upby = U, b /2] (3)
i2 = quyij
=[ U85 = Upyby ] +il U85 + Uy by ] (4)
75 I ELUL O HEL 2R P FE A S R 0 O A L
F?éffi
Re[ -UJ .1 -Re[U,I,] —CUdodUd“ (5)
de
i =1 +j1,U, =U,, +iU,, .

R IR 7 1 SR T PL 42 ) 1 A Ak A 2 o, G
%’Eﬁ%ﬁliﬁn 8 /.
Ul R DU IR el

*E@Yf/\%m,%ﬂ UPFC B 5%

A itdth R (3) (3 (4)
S P

1,
I,=Icosé [—p

I1=1,+1, e

I I
, dzarclau(t) »| 1, =Ising >

5l = JU,+U, U

U,
2 §=arctan(ﬁ‘:) »| U, =Usind

U,=Ucosd

IEs

(b) & Bk Al 4 ]
8 UPFC & FFEAMEH

H TR R A A S O A 4 R, AR
IINERBUBR 22 DL W) g AR B 20K 1w, AT RE S 3L
VIR Mo ek T R R B, PRI AE T UP-
FC 2 ey B AR R E 357 s o

h T RS ST BRI, R TR T ST E
RS A A, 720 (3) (20 (4) Frid v AR
()38, 3fe b Ak Rk, R R EIE R 0, 248
1, HOREEANE 9 iR

I, i P

I, UN IV IREN
1 AR3

U, . .
—P> {’-\\ﬁA 12; / A 12;
U, "
—> JE A L
B9 UPFC & iFENBTRES

X HE PSASP BRAFAEBEAT 2 25005 B, WIUGTEA
HLI A O, AN S e TR IR 1k R &R
TR, 38 5 AR R KOFF UPFC 1A B AR
GERmar,

4 UPFC 1E 7Y Fg H X A9 7 FH

PR L ) DU TR 48 P DR T T RE R o )1
THA B PR el A H IR AR LN

B 10 PaEgrEM 2018 S 4 i)l i@ B e M 4544

T T 3 AT AN ET )

<17 -

SR, il s ), R



42 542 )
2019 44 H

mne KR

Sichuan Electric Power Technology

Vol. 42 ,No.2
Apr. ,2019

[ BTSSR A A, A o 75 =X b el L 2 )k I R
RT3 T, NI AR % 6500 MW, J1 i U 1k 9]
WA 1 Fis .

x1 FRAXTMBHEINES

SIBERAS AU G /MW
BT MK 446. 402

LTI EY 2 478.158

TR Z 3 465.342

4.1 UPFC BERAHMMITE

FLT PSASP B [ 2 SO AR Y, Xy SR 5E
IS T T U 22 %% UPKC (1 754 AT AT
SO BEA T, TR RAER T 2018 4R F= R MU K .
ARFEMEER ] 100 MVA | Jefiz it R T 525 kv

% JE N UPFC 5 i e 7% S B =il il oo e
o, BT R 5 1 0 2 2 AR B L BR (s il i AT
BOBH ARSI o IR TR AR A A iR BRI UP-
FC 7801 2 2 N 3R BT v B L A I T A H
JEBRWE 0.2 p.u. .

1) BT LR 223 UPFC

P R R A 446. 4 MW, UPFC %7€ H
VAR IR 2 kA eI, 7EAN [ A4 1 20 3 (3 3 A 3 2y
) AP 42 UPFC &R b, X JbidiE (3
KR ) UPKC ERHRAZ [ g Fit i (L AH A LA 2 i
PP R A RN 2 Frs o

x2 B UPFC ARIZLRBIEGINETREKEENEH

FAr T Vig RS R
I /rad /(p.u.) /(p.u.)
1.00 4.480 1 0.1359 2.471 6
2.00 4.369 6 0.101 0 1.8370
3.00 4.159 4 0.068 2 1.2400
4.00 3.656 6 0.042 3 0.769 6
5.00 2.727 8 0.040 5 0.735 8
6.00 2.171 5 0.064 5 1.172 4
7.00 1.943 0 0.096 4 1.7530
8.00 1.824 7 0.130 8 2.379 6
9.00 1.751 3 0.166 4 3.025 6
10. 00 1.701 4 0.200 0 3.6372

ML &1 12 0] LU 2SI sl ik 28
L, UPFC JPRIE RS il DR R B R R
w72k UPFC (14 A B 4% BE P AR — I 1) B 2 i
.18 -

VU], SRR 25 4 R R IO 2 B 5, D) UPKC e
BT RIS UPFC 2R G R (FLATFEL) 4nk
3 P

—LiEE

0, i iE
35 e

> 3041

=1

E- 25 T

S e,

ig 204

=~ 15

IR /(- u)
B 11 #&7 UPFC RE=H D) i s & Hn

5

&
wn

¢ N €
[C I SR T I
1 1 TR T
4

———
-
-

w

Seo
-
- - - -

BRI K HTE / (p.ud
HHA KR /rad

o
[V
L

g ;....; ..... ;73910
O BIEEHINE /p. u

B 12 EAFAREREAHNETEHREENEXER

R3 EFWEZ UPFC 4L#FEE

VPTG PIES UPFC 3¢ I

o

/(p.u.) /(p.u.) FLATIE K
0.551 2.207 3 0.249 6
1.544 3.517 2 0.439 0
2.527 5.2590 0.480 5
3.519 7.138 7 0.492 9
4.518 9.076 9 0.497 7
5.535 10.911 6 0.507 2

MIFEEEE AT LUE 87 78 i UPRC ] 2
AT AT IRAE 0.5 Bl Py 5

2) BEAOWEL % %% UPFC

ARGy O A A, ORI bG A
WEN#Eh 3 465.3 MW, 5L 7 AW A T I F K
446.4 MW, UPFC %@ 4% I 3.5 kA 385, 75
[v] 18 4 D 238 (Tl AR g D 38 ) R, % g e 1 (b AR
XL ) UPFC SIS Hs i v e WREL AR £ D RS it
P A Rk 4 R,



ERVE R Ml AR Vol. 42 ,No.2
2019 4£4 H Sichuan Electric Power Technology Apr. ,2019
R4 R UPFC RNELBIZFIDIRT xRS HEEWL UPFC F1#FEE
RREE HETHER PR UPFCREIR
bR Hi £ Ve M) % /(p-u.) /(p-u.)
/(p-u.) /rad /(p-u.) /(p-u.) 1.668 6.299 2 0.264 9
37 0.714 8 0.058 2 1.853 6 2.669 7.8215 0.341 3
36 0.379 9 0.048 8 1.5527 3.670 9.5189 0.3856
35 ~0.043 5 0.046 9 1.491 7 4.670 113171 0.4127
34 -0.429 4 0.053 4 1.699 1 3. 671 13.179°0 0.430 3
6.672 15.087 5 0.442 2
33 -0.700 0 0.066 0 2.099 7
7.672 17.029 1 0.450 5
32 -0.873 8 0.081 9 2.607 2
8.673 18.996 8 0.456 6
31 -0.987 2 0.099 7 3.173 0 42 UPFC @‘J?gﬁ']ﬂf{ﬁﬁ
30 -1.0642 0-118 5 3.712 4 DATHEAR AL 2k it V8 I 22 2k UPFC Ry 8], {5 LBl 2
29 -1 1187 0.1380 4.3930 FERR FH 3 25 U1 A SCRERY ke A1 i T 11 2
B SLIST9 01580 5.0292 LA L, (L | s HHLA UPFC BURIRHE
27 ~1.1872 0.178 4 5.676 4 PSR TIRE E Jy 3000 MW, B ASHE TR S8 1
26 ~1.209 4 0.199 0 6.3323 BF.T, =0.01,7, =0.01,7, =0. 01,7, =0.01,K,,
- . - =0.06,K,, =6,K,, =0.06,K, =6,K,, =3,K, =5,
35 - oo EPE.@ Klac :SO’KZac :50
. M
30 T——me——"" LTI R L
5 554 ____-——""—- ) AR 4 UPFC
Z T A PEAR £k TEUPFC
~ 20
J»g ~
&' 151 =
e <
20 :
UL
37 36 35 34 33 32 31 30 29 28 27 26
HOEEEHITIE / (p.u)
LA Th T b
13 il UPFC RREHEHITHERRS) | SR E iR JOR T 2845 UPFG
B AR XLk Fo UPFC
719 i
. 64 ~ 3
= 5 /// e
d S =
= 2 g
'&J N\ﬁsA \4// : v
i ﬁ* — BRYR 5 5 o % 35 %
] m1 t/s
N *0 ~_ AR LR AT T Sh 34 L
-H-E— T T T T T T T T T T 1 100 T — = OPFG
L3 % s 31 3 29 28 22 26 |y |\ g pip g
* YL UPFC BN /(p. ) S wf
14 #tR UPFC RIS REIZHIThE FREE R E IEX R =
() PRV B — 3 174 D DU Tk Al I 2k 22 25¢ UP-
FC, ORI AN 13 18 14 B2, WEHM 4 2 3l s -
5 UPFC BEITENZES Frn. ’ ’ ©est ® * *
ML A LUA Y, B 25 1 UPFC {3 A] 2 15 iR UPFC REERTE I MM E T = 4L X tE

AR T R AN E 0. 4 PN IR AU A 22,

(F4% 94 W)

.19 -



42 542 )
2019 44 H

mne KR

Sichuan Electric Power Technology

Vol. 42 ,No.2
Apr. ,2019

0

BLF I B I Y M
253 R AN SR 3 C R RS S

Fitt ke, BT AR, NG, SRR, K E T, EiRE
(L P 148 ] g 2wl L T BRI 5E B, DU T AR 610041)

B EASTPRERBERARL AL RUESELAREREET RGN, R E—FEATAHRANRETE,
FARERM TR A G  HEAE D REGLAENEIZRALB I A LR AT, LRSI LSRR, LPHR
BEEALSCAAEREDEEREDELA AR EZ o, FUEDEALSCATHNEAZDERLS LA LT
T, ARABERBATASLATN TN PRERER AL I L AEREE TR, EMERRFEL LS, WK
BATE IR AR LR TS, TR ROIE A EEIE, A PSCAD w i 5 A HH 2 P 5 REi 2
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FLAE A, LR 2 &SRR 5 XY,
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A Novel Fault Line Selection Scheme for Isolated Neutral System When
Single — phase Short Circuit Faults Occur Based on Reactive Current

Li Shilong,Teng Yufe,Li Xiaopeng,Zhang Huajie ,Zhang Xinghai, Jiang Zhenchao
(State Grid Sichuan Electric Power Research Institute , Chengdu 610041 ,Sichuan , China)

Abstract : Fault line selection is difficult in isolated neutral system. A novel fault line selection scheme based on reactive cur-
rent is proposed. After single — phase short circuit faults occur, the current change of fault phase in each line is mainly com-
posed of capacitive current, and the current is reactive current. For fault phase, the reactive current change of fault line is lar-
ger than that of normal line. On this basis, the novel fault line selection scheme is proposed. A isolated neutral system model
is built in PSCAD to research the reliability of the proposed scheme. The type of transmission line and grounding resistance are
considered in simulation. Simulation results show that the proposed scheme can select the fault line with a high reliability.

Key words :isolated neutral system; reactive current; single — phase short circuit; fault line selection
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Research of Fault Phase Selection with
Dyadic B - spline Wavelet Transform

Li Chen,Zhang Kuo
(State Grid Tianjin Binhai Electric Power Supply Company, Tianjin 300450, China)

Abstract: A fault phase selection method is put forward according to the characteristics of transient travelling wave. The pro-
posed method is implemented based on the difference of fault features of transient current travelling waves, whose modulus
maxima of B — spline wavelet transform is obtained by the decoupled transform of non — independent three — phase fault cur-
rent. The fault phase selection method fully considering the features of the four modular fault components remedies the defects
of conventional fault phase selection methods. Compared with the traditional fault phase selection methods, the correctness and
reliability of fault phase selection method based on the dyadic B — spline wavelet transform are improved, which is verified by
the simulation of PSCAD and data analysis of Matlab.
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Credible Capacity Evaluation of Active Distribution
Network Based on System Reliability

Chen Qian', Zhang Wentao', Wang Silu®, Zhang Jingrui*, Zhang Wei’
(1. State Grid Sichuan Economic Research Institute, Chengdu 610041, Sichuan, China;
2. Department of Instrumental and Electrical Engineering, Xiamen University,

Xiamen 361005, Fujiang, China; 3. Jicheng Electrocics Corporation, Jinan 250100, Shandong, China)

Abstract: Credible capacity evaluation of active distribution network ( ADN) can make full use of distributed generations
(DGs) , which provides valid reference for the optimal allocation of ADN. The credible capacity of ADN is defined as the pay-
load capacity of DGs, and the evaluation model is established based on reliability indexes. Different situation with considering
the fault of lines are classified and calculated on the basis of Monte Carlo simulation. The load adjustment steps are calculated
by the method which is based on relative growth of loads. Finally, the credible capacity of ADN is calculated using the mid-
point segmentation iteration method. The feasibility and validity of the proposed method are verified in IEEE 33 nodes system.
In the simulation it can find that the rated power of wind powers has a greater influence on the calculation results of credible
capacity when DGs parameters and reliability indexes are changed.

Key words: active distribution network; credible capacity; distributed generations; reliability
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Aging Detection of Qil Film Insulation for Surge Capacitor
Based on Polarization — depolarization Current Method

Tan Siwen',Zhang Chenmeng’
(1. State Grid Deyang Electric Power Supply Company,Deyang 618000, Sichuan, China;
2. State Grid Sichuan Electric Power Research Institute ,Chengdu 610041, Sichuan , China)

Abstract: The polarization — depolarization current ( PDC) method is used to detect the aging state of oil film insulation of
surge capacitor. The theoretical basis of the proposed method is introduced, and the testing platform for polarization — depolari-
zation current is built. Polarization — depolarization current of the unaged oil film and the oil film with different degree of aging
are measured. The corresponding polarization — depolarization current curve, dielectric loss and DC conductivity are obtained.
The causes for the difference in polarization — depolarization current curves are analyzed. The experimental results show that

the aging state of oil film can be reasonably detected by analyzing the polarization — depolarization current of oil film of surge

Vol. 42 ,No.2
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capacitor.

Key words : polarization and depolarization ;surge capacitor;oil film; aging;insulation detection
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Research on Calculation Method for Equivalent Thermal Conductivity of
Polymeric Composites of IGBT Modules Based on Finite Element Method

Zhang Rufang' ,Luo Jin*,Chen Yingxiu',Wu Jianxue',Li Yue',Jiang Hao'
(1. State Grid Suining Electric Power Supply Company ,Suining 629000 , Sichuan , China;
2. State Grid Sichuan Electric Power Research Institute ,Chengdu 610041 ,Sichuan , China)

Abstract:In order to adapt to the development of flexible HVDC transmission technology, IGBT modules are becoming smal-
ler, but the internal heating problem of IGBT modules is becoming more and more prominent. Therefore, the issues related to
thermal dissipation of IGBT module packages for further exploration have an important guiding significance and practical value.
The numerical calculation has its own scope of application and limitation, and the experimental studies are reliable but high
cost. At present, ANSYS finite element method to calculate equivalent thermal conductivity of polymeric composites is seldom
reported. Then, the method to calculate equivalent thermal conductivity of polymeric composites is studied based on finite ele-
ment method. The comparison of Maxwell — Eucken equations, experimental results of reference and the obtained results shows
the feasibility of this method. Finally, The change regulations of equivalent thermal conductivity of composites considering the
factor of filler shape, size, volume fraction, the thermal conductivity of filler particles, particles agglomeration are obtained.

Key words: VSC - HVDC; IGBT; polymeric composites; thermal conductivity; finite element method
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Analysis of Phase — to — phase Fault in 35 kV Side
of a 110 kV Substation and Its Treatment Measures

Fang Xin', Li Xiaodong®, Luo Weisi’, Cui Tao'
(1. State Grid Sichuan Electric Power Research Institute, Chengdu 610041, Sichuan, China;
2. State Grid Liangshan Electric Power Supply Company, Liangshan 615000, Sichuan, China;
3. State Grid Meishan Electric Power Supply Company, Meishan 620010, Sichuan, China)

Abstract:In China, 35 kV power grid directly supplies to large customers, because of the complexity of the customers and the
inadequate protection measures, there often occurs phase — to — phase faults which lead to the equipment damage. Taking the
phase — to — phase faults which occurred in 35 kV side of a 110 kV substation in Sichuan power grid for 4 times as an object,
the phenomenon of each fault is analyzed in detail, the causes of the failure are pointed out, and a treatment plan is proposed

to avoid the repeated failures. The conclusion is of great importance to the prevention of 35 kV phase — to — phase faults.

Vol. 42 ,No.2
Apr. ,2019

Key words :phase — to — phase grounding; three — phase grounding; fault analysis
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Research and Development of Safety Distance Warning
System Based on Substation Steam Crane Operation

Zhao Wenjun, Shi Yi, Liang Zhiqi, Wang Yuxiang
(State Grid Yibin Electric Power Supply Company, Yibin 644000, Sichuan, China)

Abstract; Aiming at the problems of difficult real — time monitoring of the safe distance between crane bucket arm and live e-
quipment, and many obstructions in the process of substation maintenance, the virtual " mouth" three — dimensional space is

"

constructed by setting boundary points. The crane bucket arm works in the " mouth" space. UWB positioning module is used
to collect the distance of the bucket arm from the set boundary points in real time and transmit it to the device backstage. The

space triangular cone model is used to calculate the safe distance between bucket arm and live equipment. Comparing the tes-

Vol. 42 ,No.2
Apr. ,2019

ting distance with safe distance, the alarm function is realized when the testing distance is less than the safe distance.

Key words :virtual " mouth" three — dimensional space; UWB positioning module; bucket arm of crane
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Evaluation Method for Watershed Runoff of Small Hydropower Stations

Zeng Siming' , Wu Jiekang®, Chen Yongjin', Zhao Junhao®, Weng Xinghang'
(1. Shaoguan Electric Power Supply Bureau of Guangdong Power
Grid Corporation, Shaoguan 512000, Guangdong, China;
2. School of Automation, Guangdong University of Technology, Guangzhou 510006, Guangdong, China)

Abstract : Nowadays, there are many models for river runoff prediction, but each model has its advantages and disadvantages,
and there is difference in prediction accuracy. Taking Nanshui river in Shaoguan as the research object and using the runoff
data of Nanshui river from 1978 to 2015, the grey system theory, BP neural network based on genetic algorithm ( GA — BP)
and support vector machine(SVM) are used to predict the annual runoff of Nanshui river espectively. The results show that the
prediction accuracy of BP neural network based on genetic algorithm is 84.30% , but its fitting accuracy is not high; the pre-
diction accuracy and the fitting accuracy of grey system are 86.70% and 84.24% respectively; whether the fitting accuracy is
95.67% or the prediction accuracy is 99% , the prediction of annual runoff of Nanshui river by SVM is better than that by grey
prediction and GA — BP neural network. Therefore, SVM can be well applied to the prediction of annual runoff in Nanshui
River.

Key words :small hydropower stations; watershed runoff; support vector machine
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Application and Practice of Optimal Configuration Method
of Hybrid Energy in Industrial Park

Ma Chao, Xia Xue, Qiao Zong, Li Jiayi
(CPECC Southwest Electric Power Design Institute Co. , Lid. , Chengdu 610021, Sichuan, China)

Abstract: In order to fully excavate the potential in complementarity between multiple energy sources, the configuration of the
hybrid energy system in industrial park is transformed from traditional extensive type to accurate optimization, and the conser-
vatism of system configuration scheme is reduced. Based on PSO and CPLEX algorithm, the system configuration and opera-
tion scheduling of industrial parks are analyzed and optimized. A biological park is taken as an example for analysis, and the
best design and operation strategies under the objective function are obtained. The simulation results show that the application
of the proposed optimal configuration method can coordinate the utilization of various kinds of energy sources and enhance the

comprehensive energy economic benefit of the system. At the same time, it provides a reference support for the planning and

design of energy supply projects in industrial parks, and enriches design methods.

Key words :industrial park; particle swarm optimization; CPLEX; cooling heating and power; optimal configuration
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Research on Transformation Ratio Selection of Current
Transfer for Auxiliary Transformer

Gao Song,He Lixin, Hu Defeng, Wang Yali
( Sichuan Electric Power Design & Consulting Co. , Lid. , Chengdu 610041, Sichuan, China)

Abstract:In order to satisfy the requirements of measurement accuracy and relay protection setting simultaneously, the trans-
formation ratio selection of current transformer in high voltage side of auxiliary transformer is a common problem faced in pro-
jects. Based on the research about the principle of relay protective configuration, the setting calculation of protection relaying
and the precise work current range of protection devices, the upper and lower limits for the transformation ratio of current
transformer are derived. And then, by analyzing the relationship between measuring winding and protection winding, the rec-

ommended transformation ratios of measuring winding and protection winding used in high voltage side of 10 kV and 35 kV

auxiliary transformer are given for practical using.

Key words : auxiliary transformer ;current transformer; transformation ratio;relay protection
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Analysis and Optimization Strategy of Power Generation System
and Differential Protection in Modern Aircraft

Li Hong,Deng Lewu,Lv Su,Luo Qiang
(AVIC Chengdu Aircraft Industrial (Group) Co. ,Lid. ,Chengdu 610092,Sichuan ,China)

Abstract ; Nowadays , the aircraft using a three — stage wound — field synchronous generator has received more and more atten-
tion. In this system, the constant speed drive (CSD) adopted for AC power systems is used to eliminate the influence caused
by the rotational speed of engine. Usually, the current transformers ( CT) of the generator and lines are used for ensuring the
proper operation of electrical system, which can avoid severe damage due to a defect. However, the mal — operation of differ-
ential protection will seriously interfere the security of aircraft. The structure of main AC power generation system of the air-
craft and the differential protection scheme are discussed. In addition, the effect of differential protection caused by the prima-
ry current with DC component, the wrong connection of two phases of CT and the different join order of CT are all considered,
which are further discussed by the theoretical analysis and graphical simulation. Finally, Matlab/Simulik simulation results are
utilized to validate the correctness of the proposed analysis, and an improved scheme to optimize the effectiveness of differenti-
al protection of the system are provided, which can be further used to improve the security of aircraft.

Key words : power generation system of aircraft; differential protection; mal — operation of differential protection; DC compo-

nent ;current transformers
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Research on Upper Limit and Evaluation Indices
of Direct Power Purchase

Wang Zhengfeng' ,Wu Xu',Chen Shi',Song Yunting®, Chen Dezhi’,Zhang Chen’
(1. Dispatch and Communication Center,State Grid Anhui Electric Power Company , Hefei 230061 ,
Anhu, China;2. China Electric Power Research Institute Co. , Ltd. , Bejing 100192, China)

Abstract: The increase of direct power purchase may reduce the regulation capability to peak/valley loads and intensify the
loading of transmission sections, which yield more diverse utilization hours of the thermal units with different capacities, thus
add difficulty to power dispatching. Therefore, it is necessary to decide the upper limit of direct power purchase and analyze
the influencing factors. The quantitative calculation method for the upper limit of direct power purchase is proposed. Based on
the historical load data, the load is forecasted. The upper limit of direct power purchase can be quantified by adjusting the
thermal units with large or small capacities. The relative factors, such as the regulation capability to the peak/valley loads,

transfer capability of critical transmission sections and the reduction coefficients are analyzed to derive the evaluation indices.

The numerical results of a practical system verify the feasibility and accuracy of the proposed algorithm and indices.

Key words : direct power purchase; evaluation algorithm; quantitative index; unit commitment; influencing factors
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PEST Analysis on Investment Environment
of Indonesia Power Energy Construction

Li Jie
( CPECC Southwest Electric Power Design Institute Co. ,Ltd,Chengdu 610021 ,Sichuan,China)

Abstract: The development strategy of "21st Century Maritime Silk Road"in China and " Global Maritime Axis" in Indonesia
are closely matched, and the booming energy demand and the poor infrastructure in Indonesia have brought a new round of op-
portunities for Chinese investment enterprises. According to the analysis results of macroscopic environment of Indonesia power

energy construction investment market based on PEST model, the proposed strategies would be advantageous to guide the Chi-

Vol. 42 ,No.2
Apr. ,2019

nese enterprises to invest the power energy construction market in Indonesia.

Key words : Indonesia ; investment environment ; PEST analysis model
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Investment Risk Assessment of Co — generation Based on AHP - FCM

Qiu Jinpeng
( CPECC Southwest Electric Power Design Institute Co. ,Ltd. ,Chengdu 610021 ,Sichuan, China)

Abstract : Central heating of co — generation is a kind of recognized energy saving and environmental protection technology. In
recent years, this technology has been developed rapidly, and it is also the main direction of future development. A primary
index system including 6 indicators, that is, natural risk, social risk, political risk, economic risk, technical risk and other
risks, is constructed, and the two level index system including 18 indicators is established. The analytic hierarchy process is
used to calculate the weight of the evaluation, and combining with the fuzzy comprehensive evaluation model, the investment

risk is evaluated. Examples show that the established index system and the AHP — FCM model can be operated and have a

good effect.

Key words:co — generation ;investment ; risk ; AHP ; FCM
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