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Abstract ; With the expansion of grid scale and complexity, it is difficult to determine the node voltage by on — line power flow
calculation, so it is very important to predict the trend of voltage quickly and accurately by the voltage response data. A fast
voltage prediction method based on nonparametric estimation is proposed, which takes the system load level and reactive power
as the input and the node voltage as the output. The mean square error is used as the index of the voltage prediction accuracy
to measure the prediction effect. Finally, the prediction results of the proposed method are compared with those of the tradi-
tional neural networks and adaptive neural networks. The results of standard IEEE 24 — bus system shows that the nonparamet-

ric estimation method has strong ability of voltage fitting and extrapolation, and its prediction accuracy is equivalent to the pre-
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diction accuracy of neural network algorithm.
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Abstract ; Since the energy information can synthetically reflect the reactive injection and the voltage of node bus, a new volt-
age control partitioning method is proposed based on static energy function and multi — threshold search. With the energy infor-
mation of node, the node energy correlation degree index (NECDI) is proposed to evaluate the reactive relevance between two
nodes. Based on the NECDI, the energy sensitivity matrix (ESM) is established. In the end, the ESM is decomposed to get
the voltage control area (VCR) by multi — thresholds search method. Simulation results in TEEE 30 and TEEE 118 bus systems
and the comparison with the traditional partitioning method verifies the validity and practicability of the proposed method.

Key words : static energy function; energy information; node energy correlation degree index; energy sensitivity matrix; multi
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Abstract: Yongfu HVDC (YFDC) project is the first provincial HVDC project in China.

As the receiving end of Yongfu

HVDC, Funing inverter station is connected to weak AC system, and installed with fixed serial capacity (FSC) and STAT-
COM, which has brought challenge to the security analysis of power grid. Firstly continuation power flow method is used to an-
alyze the voltage stability of the AC/DC power transmission system around YFDC. Then, time — domian simulation analysis is
carried out to study the transient stability under N —1/N -2 contingencies. Finaly, the effects of STATCOM on the voltage
stability of the AC/DC hybrid system is analyzed, which provides a new idea for the security analysis of the large — capacity
HVDC connected to the weak AC system.

Key words : Yongfu HVDC project; voltage stability; static voltage stability; regional load active power margin; transient sta-

bility; STATCOM
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Abstract ;. In the age of large power data, large data has become the basis for power companies to make decisions. But the sim-
ple accumulation of data can’t bring benefits to the grid companies, so making full use of these actual data based on the grid,
carrying on the thorough analysis, finding the implied information and using them to guide the power companies to make the
right decision — making is of great significance. The application scenario of data mining in smart grid is put forward, and the

data mining technology is applied to power load forecasting to study the method of applying the data mining technology to smart
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grid.

Key words : data mining; smart grid; load forecasting
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Abstract ; Building local power station and integrating with the other power grid are the alternative solutions for power supply
problems of the independent power grid in the remote areas. The best option should be adopted after a number of comprehen-
sive comparisons combined with local energy resources and power grid construction conditions. Taking Ali Power Grid of Tibet
for example, the solutions for power supply problems are analyzed and compared according to the energy resources, power grid

status and development planning of the power grid. The recommended schemes are put forward and the related problems are
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summarized finally.

Key words : remote independent power grid; power supply problems; interconnection; local power station
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Abstract: When a short — circuit fault occurs in a substation, it is the current diffusing into ground that actually causes the
safety trouble instead of the fault current. Shunt coefficient characterizes the shunt ability of grounding grid or overhead ground
wires to fault current, so it can be used to analyze the distribution of short — circuit current. The shunt mechanism of short —
circuit current is studied when a fault occurs in substation, a definition of shunt coefficient that is more suitable for engineering
practice is proposed, and the numerical computation method of shunt coefficient is introduced. On this basis, the shunt coeffi-
cient and current diffusing into ground of Fuzhou 1 000 kV substation are calculated, and various factors affecting the shunt co-
efficient are analyzed. The results show that shunt coefficient of ground wire increases with the increase of substation grounding
resistance and decreases with the increase of tower grounding resistance, the differences of shunt coefficient of ground wires is
tiny when short — circuit fault occurs in 500 kV side and 1 000 kV side. With the increase of substation grounding resistance,
the current diffusing into ground decreases and the ground potential rise increases.

Key words : short — circuit fault in substation; shunt coefficient; grounding resistance; short — circuit current; grounding volt-
age
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Abstract : The galloping of transmission lines in some sections of =500 kV GaoZhao HVDC transmission line is very serious,
which causes the damage of the conductor and fitting because of the periodic stresses produced by galloping. In order to de-
crease the damage produced by the galloping of transmission lines, +500 kV phase — to — phase composite spacer has been
developed and applied in +500 kV GaoZhao HVDC project, which increases the anti — swing and anti — galloping ability of
lines. It is the new phase — to — phase composite spacer developed in China for the first time, which is tested by some electri-
cal and mechanical research and analysis. This kind of composite spacer has passed all the technical tests covered mechanical
and electrical requirements and has been used in +500 kV GaoZhao HVDC project. It not only provides the solution for the
galloping of transmission lines in =500 kV GaoZhao HVDC project, but also provides the technical support to solve the gallo-
ping and swing of conductors in EHV and UHV transmission lines.

Key words: transmission lines; galloping; pole — to — pole spacer
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Abstract : There are many insulation flashovers caused by bird hazard since DC transmission line from Qaidam to Lhas being
put into operation, which has seriously affected the safe and stable operation of the line. Through a comprehensive analysis of
the fault data caused by bird hazard and the implementation results of the existing anti — bird measures in DC line from Qaidam
to Lhas, and combined with the simulation experiment analysis of flashovers initiated by bird excretion, increasing the conduc-
tors in live line end and the plane minimum distance under fittings and the cross arm can effectively reduce the flashover prob-

ability initiated by bird excretion. The optimization for insulating clearance of DC transmission line from Qaidam to Lhas is car-

Vol. 40,No. 5
Oct. ,2017

ried out, and the reasonable suggestions for bird hazard control measures are proposed.

Key words: DC transmission lines; bird hazard; bird excretion; air gap breakdown
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Abstract : Taking UHVDC transmission line project in heavy icing area for example, the differences in electrical performance,
mechanical characteristic and total life cycle economy between aluminum — alloy conductor medium — strength steel reinforced
and aluminum - alloy conductor high — strength steel reinforced are analyzed. It shows that, aluminum — alloy conductor medi-
um — strength steel reinforced has significant advantages in saving electric energy, reducing power loss and annual cost etc,
which is suggested to be extended in UHVDC transmission lines in heavy icing area.

Key words; ultra high voltage (UHV) DC; transmission lines; aluminum — alloy conductor medium — strength steel rein-

forced ; application
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RO, CAEL TR 24 W His Ay
deipr et 6y, ML e B0 & SRl i 18
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T4 WEHEE. SEERSSLLNBRETN

SR s 70 CHY  BATLRIRN BITRIRT BITLIR TS P
GRS LIPS S L ik
/mm’ /A /(Q - km™) /kV /(kW +km™) /(kW-km™)
JLHA2/G1A -630/45 3 780 0.83 4 350 0.055 31 28.81 180.05 11.91
JLHA4/G1A -630/45 3 780 0.83 4 536 0.051 05 26.59 166. 18 11.91
JLHA1/G2A -720/50 4 320 0.72 4 734 0.0481 3 25.07 156. 67 10.74
JLHA4/G2A -720/50 4 320 0.72 4 932 0.044 84 23.35 145.96 10.74
JLHA2/G2A -800/55 4 800 0.65 5070 0.043 38 22.59 141.21 9.91
JLHA4/G2A -800/55 4 800 0.65 5 280 0.040 19 20.93 130.83 9.91

FE BUELARFRHLE 800 kV ik TZh A< 5 000 MW Ak FE RS 1 000 km YL #8115 im 7R L) 60°CHIE,

AEMEREAR K . SRR G SR LoR EILE 1,
B ERIS K JLHA4/G2A
S5THTACS R

wmEd

¥

YL

Bl WEPEEREEREENREE

e EARFRARE A 630 mm® 720 mm® 1 800 mm®
(RN PP i BE 4 5 G L AL ES B R BR S B R
BEFT A3 AT U, B8N 36 2 s

H1 & 2 WA, A ()40 < AT 1) A0 v o B 5
B RLLRNTH AR RS m R R A E /N T%
~15% , W REAR 8% , T HAL SRR EEA— 2

HE— XS PSR, L) 6 2], i
G A A IDUMCRRPE B SRR 2 S 3 K
4 F7s .

H128 3 AT, AR 50 G 4 AT A 80985 v o B 4
BB LRI 5 s o AH HE R AR 24, (G
KRN 2 ~9 mm,

Hi & 4 W] A, AR () AT 9 s B2 AR B AN R X
2 5 ik BE AT LE , H BB FE D FR 08N T % Fe A, iy
REREFERCR I 58

3 FESH
HRARG 5 — WG 455 JE P T2 (UL Bl

WE) P18 BT S A R Dy 8 000 MW, i
- 36 -

HLHLE 2 £ 800 kV,30 mm 51 vk X A KA 24
43,7 km, e KXGHE K 30 m/s (10 m FHEF) , HE
DEAIPN S

AE e R BT A /NI B 5000 h DU E 22 BRI
FERLE , FLRATTRT R R 0.9 A/mm” IR,

30 mm K UL FHE KX LN IETL8RE, 5
o e S A e SN O S = 32 B N OEE 2 Y e R
WA T DK X 2 36 45 oy e B R A K AR IR
UF S, O HLNGE 48 5 R4 R R AR
FRIRENE 7, 4 e 2 e dig Ty 35504

FRA E UKk BT B AT AU 4250, 76 30 mm 7K
XKLL FE VKR B, SR RANER A SR L.
Y T L FLR A5 AR HE %, 30 mm KX 48R
FH55 ~20 mm pKIX—FLf 6 x 1 250 mm” Z5HIE
Sk, WL T 3 FlORRI 28 RE A N 6 x
1250 mm® {)FLLIEAT AT, 55 FLSHANE S
B

4 HRPERE AL

4.1 BEHRELE

WY R G A, TR R &R SR R KR
VIR IR 07 far R, W36 6 BT/ .

TR PR AR SR FH s AR T A e 3
SR, TR HUCAR S YR S 40°C , KGHE R ] 0.5 m/s,
K BASR S D R R A 1000 W/m’

M6 AT LA H 3 Bl 2 i e o £ fef IR
Bt 70 CHyER,

4.2 HBEINEILER

HTFS5 e 3 B L NIMEMIE , 24

FAAR IR] , 2 TG AR R, i LAFE Rl R B R AVE T T
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£S5 +800 kV iB#Z 30 mm kX ELESEMTEARSH
s JLHA1/G2A -1250/100 JLHA2/G2A -1250/100 JLHA4/G2A -1250/100
5 T ~ S - NS
B SR R A A A2k B sR ERR A A 2R
il 1248 1 248 1248
R/ mm? Eer 101 101 101
B 1 350 1 350 1 350
B 42/mm 47.85 47.85 47.85
¢ &/ (kg - km™") 4252.3 4252.3 4252.3
20 °C 197 E fH/km 0.026 9 0.026 7 0.024 8
R F1/kN 523.36 498.39 448. 46
WA/ GPa 65.17 65.17 65.17
PIGIK R B x107°(C) 20.5 20.5 20.5
£ 6 +800 kV iEi#%Z 30 mm kKL ES LT ATFHREITELER
3 2 70°C i} fe i HL /A 80°C A A FHL /A 1 iR E/C
JLHA1/G2A - 1250/100 6522 8 520 66
JLHA2/G2A -1250/100 6552 8 562 66
JLHA4/G2A -1250/100 6792 8 874 65.3
R7T  £800 kV iF#LZ 30 mm kX ILESEARARREETSRINE Bl . m
RFERIE JLHA1/G2A -1250/100 JLHA2/G2A - 1250/100 JLHA4/G2A -1250/100
Lo =300 10.50 10.49 10.46
Lo =500 29.02 28.99 28.91
Fz8  +800 kV iBi#Z 30 mm kXL iESEARERREIELTFHKE A cmm
RFERIE JLHAL/G2A -1250/100 JLHA2/G2A -1250/100 JLHA4/G2A -1250/100
Lo =300 83.36 79.55 71.72
Lo =500 75.27 72.13 65. 64
Fz9  +800 kV iBE#L 30 mm kX ILES LB S LT BT kN/AH
SFLRAIE JLHAL/G2A -1250/100 JLHA2/G2A -1250/100 JLHA4/G2A -1250/100
S LR T B for
150. 12 150. 12 150. 12
(Lo = 600) 50 50 50
ABF 4 AT EE
.82 .82 .82
(L = 500) 90.8 90.8 90. 8
T vk I\ 1) B K5k 728 728 728.5

LR AR L A Y, O T T T S AL
A A 2R, SR R IR B TS bR AR —
0,0 R 800 kV I 4R 2 iy HE 2R IR TR
(GB 50790 —2013) [y &Lk

5 BB L

i L 2R - R DL P | TR B RO R |
o AR AV VG fer R o ATUARCRE P (R S IR B
S B 28 10 2 A as A T DL, T DA H 4R I S R b
S0 AU 5 B ) B
5.1 SMEFMHE

ME 7T ATLUEN, S5 kR 3 f s, Huk
TR AR A 4 0 4k JLHA4/G2A - 1250/100 334
Peflf (A5 HE REIMEH2ZEA K,
5.2 BZi#EsEN

H1E 8 FTLAE i, AFCERIIE T 3 M3y
FIFBUKRE YA 65 mm LU b, R A UK X i 3%
2K
5.3 S&mfHEEHE

HFZS 5 ik 3 Fh S HME E MY, 45
LT A AT E 5K T FE A [

30 mm PKIX LR AEAfar 2k L 9

6 AT

S HBIE RIS SN IR 2 T RT3
1N A 2 S S AT S AR AR B T LB . i T
2 M A b S LR I 2 BF I, SR B/ NAFE SR A
KR FLE AR ST T
6.1 FEEIRK

X e R FL R R U, BB B Y
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F 10 =800 kV jEi#iZk 30 mm KR Lb i SLHBERFERBERX A7 kW/km
LA JLHA1/G2A -1250/100 JLHA2/G2A -1250/100 JLHA4/G2A -1250/100
BATEIR T R 24
234.25 236.5 221.82
R LA AR 2
P L S AR 8.66 8. 66 8.66
B TR R 60°C 8 I HL A0 R K AR 500 m G RS T R HL R TR
R 11 £800 kV Hi#iZk 30 mm ik X bk SLLEFHFELLR B T390/ km

JLHA1/G2A -1250/100

JLHA2/G2A -1250/100 JLHA4/G2A -1250/100

T
ol SRR R e R B R e R
AEHEER 48.15 47.73 44. 60
AE5EE 4 000 h
S 161.66 161.24 158. 80
AR RE S 59.39 58.87 54.96
AEHUEE 5000 h
SLLERH 172.91 172.39 169.17
FERAESH 70. 64 70.02 65.33
AEIEE 6 000 h
FELFEFHH 184.16 183.53 179.53
FEHAMN 0.501 4 J0/kW - h, IR R 8%
HRATLHL AN, BV BH A5 FE 5 = P FE . (H AR AE 75
2R PEPFE T BT o HE EE T N TR B R, 2R Y R RE g 0
2k O TR & [
WG R G4, S L kA 2 8 000 MW, /L £ s | mILHA1/G2A-1250/100
. . 3 = JLHA2/G2A-1250/100
mjﬁﬁﬂ‘ﬁéﬁ%ﬂ% 10 Fﬁmo ﬁ 30 | mJLHA4/G2A-1250/100
310 WP U S PR S S L & -—|||— ——
g —WEE = WEN = EEN
HA4/G2A -1250/100 EEBE?E!*%E%/J\ , Hfl ?%EF?J%ﬂ\ 4000 5000 6000

BRIEAAA] , L& LR FEA AR, BN s i
A 42 JLHA4/G2A - 1250/100 i BER 2 /N o
6.2 FHEMAITELER

WL S R AR A S RN E N
2 T/ IR E RS SR K RN E RN 2.1
Jo/ts

W25k 3 NS G &L e
B2 % A AR R S5 R 3% 11 B

190

185

~
é 180
R 175 —
B8
et 170 " mJLHA1/G2A-1250/100
g 165 —  mJLHA2/G2A-1250/100
) 160 —HWN—— — ——  WJLHA4/G2A-1250/100
U 955 || I; — —

150 —eaw__, INWEEL WU

4000 5000 6000
AR FE/NE

B2 F£HAkE
(EB#50.501 4 5TT/kW - h, Bl ZEH 8% )

- 38 -

AR RN
B3 EmERALE
(FBM40.501 4 ST/kW - h, Bl EH 8% )
iR T I 2 T AR A SRR W TR R

LRARAE 0% AN 4R 2 I BEAE 45 A /N i 19 b T i 48
R s AH FHS AR/ INHEICTS |, A0S rh ik B2 40 B 4 LR AR
FETRFHAAE S8 FHAR T 8900 B o BE SR S 04k, 5 il
ik 3 ~4 777G, 1M ik 3 ML AT e i IR
Fr B2 DS B TR ACAR 2 %, DR AR5 5 Rl |
HL 7K PR/ NS 0T, JLHA4/G2A - 1250/
100 55ES s B 40 4 B4R AT 10 FE 2 IR AR, 4F 2%
FHR AR, 2T B B2

745 ik

JLHA4/G2A —1250/100 fX.t5 s F A& & 404k
SRR ARG PR, Tl 2 LR R R 3 K 5
JERIIRF] 65 mm L, i e AR UK DX ) 28 0 2R AR 45
FETRHBAR, 2 Gr R FE0h 1 2« PRI AE 30 mm vk

(T#%8 W)
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e AR T T TR A B B T L= 55 F T
)3 2 1 AT 5

F HB,RKS,E B BT
(rP ] e g TR O ) £ AT 08 e R 3 B0 BT R W, U IT SR 610021)

W E:FLAAMARGZELAMNE TEGXERARZ —, LAEZHEHRE , b T2AMEERXKXEK, F
ZAL BB FAT RGN T S IBAT IRBARY Ao di ] TR E X T L, ARIE 1 000 kV 4 & B A & X5 b B IR BT H
FRAR , R 2238 55 PR TAZBAE B 2 4 69 3 S0 AT o ik, B0 T 1 000 kV 4 & R S o X3 R A 5 A0 0 5L 4
FA AL G REIAL TR E BRI, RIS FEF RN T HEEFRMEERRBEANFRRAR, 20T,
231500 ~2 000 m B, 3¢ % £ A 8 x JL/G2A —720/50 § % ; £ 54 2 000 ~3 000 m B, 4% £ 10 x JL/GIA -
630/45 F 4.,

SRR R R 5 A R A s R e Y

Abstract : The research of conductor selection is one of the key technologies in UHV AC transmission project. Especially in
high altitude area, because the relative density of air is greatly reduced, the research of conductor selection is vital to the relia-
ble operation of transmission line, the environmental protection and project investment. According to the limit value of electro-
magnetic environment in 1 000 kV UHV AC transmission line, the altitude limit of the electric field intensity ratio and audible
noise is studied when multiple split composite conductors are applied to 1 000 kV UHV AC transmission line. At the same
time, combined with the annual cost of conductors, the conductor selection related to the corresponding elevation is recommen-

ded. After the research, at the altitude of 1 500 ~2 000 m, it is recommended to use 8 x JL/G2A —720/50 conductor, and at

Vol. 40,No. 5
Oct. ,2017

the altitude of 2 000 ~3 000 m, it is recommended to use 10 x JL/GI1A —630/45 conductor.

Key words: ultra — high voltage; high altitude; corona performance; conductor selection

FES S . TM721

0 51 F

R e P PR B TR T R R S R A TR
(AN MR R | 42 G 32 B 3 S 4 o TR 1) 1
P UL SRS Wis AT SR Rs T A . BRTE
HEAIZE AR 1000 KV A8 30 o R 4 FL 42 I 34 7 ifg
P2 000 m LIRS, W55 B, BE 2 AR 1S, B2
77 A R AT T R R R R 5 R 2 R 1000 kY B8R
R g A PR B B S B AR R R R

Wi 5 4 v s R DA i) PGS A AR 22 R e TR 2k
B N AT G i3 o 2 000 m DAL 25 Vg 4k L 1K T
o VA M DX L N FR R IA B AL, SR
VERUPRME , 75 BT R R 1 000 KV AR i R il i 2
F- LRI I, $ G AR AR SR R

RARELR [ 2 B R ) 2 A2

NXEARERG A LE4E:1003 —6954(2017)05 —0039 - 05

I T DA PR B SR BR AL i, X i T4 DR
AR GEAE LI I L 750 T TR o2k 4
L HURH LA FEEA T 00T, R S AR ST AT
ZEPEHCR, L T IR 1 000 KV B2 I g 1
FLZR B S AT AR S 2 2807 5 RV TS Tk
FITFEE A8 n] DA e s S L i P 2 B e A 5 1
R HE S

1 S S 207 Nk

L1 E#EERERN

R g TR S L T R FH G S 2, AT A ALY
PR BRI HE . X HUR S BUAT S AR E IR 26 ) 0
Leopas FLR) Y AR S IR L, PR
1R BSR4 B AR AT FUAR, 4% 3 248
a2,
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x1 B&sH¥

GG L) e #ifi/mm®  H A/mm KFHE/(kgem') BF/(Q - kmTh)
JL/G1A —1000/85 84 x3.89/19 x2.34 1 080. 00 42.79 3.411 0 0.028 76
JL/G1A -900/75 84 x3.69/7 x3.69 975.00 40. 60 3.074 2 0.032 20
JL/G1A -800/55 45 x4.80/ 7 x3.20 870. 60 38.40 2.687 5 0.035 80
JL/G2A -720/50 45 x4.53/ 7 x3.02 775. 41 36.23 2.397 7 0.039 84
JL/G1A -630/45 45 x4.22/ 7 x2.81 674.00 33.60 2.079 2 0.045 90
JL/G1A -500/45 48 x3.60/ 7 x2.80 531.68 30. 00 1.685 5 0.059 10

*2 BEONHASE
UES VL Lk
6 4354 JL/GIA -900/75  JI/GIA -1000/85 / / /
8 4354 JL/GIA -500/45 JL/GIA -630/45 JL/G2A -720/50 JL/G1A -800/55 JL/G2A -900/75
10 4354 JL/GIA -500/745  1JL/GIA -630/45 / / /
*R3 BESREHERS/JIE
I3 PR 53 B4 [H] 1/ mm 5334 FLk B E A2/ mm S/d
6 450(900/75 F£k) 900. 00 11.08
500(1 000/80 F:£%) 1 000. 00 11.68
8 450 1175.91 11.08 ~15.00
10 450 1 456.23 13.39 ~15.00

1.2 SHEE

FEOPRIEIEE S RIS TR EHAE d AR,
I 7% R o3 AL PRI U PR AR R SRR AN T
Mo 2500 2P A BRI BRI B LA 3

2 HEEHEITE

FIRT, 22509 1000 KV AR i He 52 i i HL 26
LHERHACHHES , 4 2% 1 ER g TVE BR A, B fm] %
BREEAT B 1 R

24500 L 24500

f 1 1

L 13900 i 8700 L - iZZBOO [
1 g 1

L 5000 4
150001

23900

5900

B 1 1000 kV BEH VI ELHER
TiEHR SRR LLE (E,/E, )

. 40 -

000

R4 GB 50665 —2011¢1 000 kV H22s iy H 2 &
BT #2456 s h i R4 R i
SREE(E, ) NEKT2HAE B E(E,) 1) 80%
~85% ) EER

Hh [ s T A TR e i SR T ol

E,,=30.3m8(1+0.3/ /ry) (1)
K E, B AR m R4 3R 1 R R
LM AT HL 0. 8256 MAHXT 25 W B 5 ry N PP
1% ,cm,

FERFRMBEK TSR E, BT imis i
JE T RLER ML 208 X AR B A5, H
R T 77 W A B R B gk

M BRI T, X TR SR A S
REARFNGHR S E T 45 FLM E,/E, HY R,
KGR E,/E, {HTE 80% ~85% JulH N i BR 1A, &5
LG T RIEAEA WIS AR R

e B TAE S 5 1m0 i e (E,/E, =
0. 85) i}, % R LA 7 Z8 18 HIEIR Nl 2 P o

HRAEE 2 P& H,6 5324 900 mm® F£E 1 8 43
4500 mm® FLE AR EE ALK 3 000 m B (E,/
E,) M FRIEZEK
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EHRIREN TR RS KT R0 LA
(EnlEy) BERERTEE
6000
5500
5000
4500
4000 -
3500
3000 - wERER (m)
2500
2000 -
éxﬁ éﬁg éxb éxﬁ é§$ éS? égp é§b §Np
63( Q‘ﬁ$ <5"v'/(7 63( 6§{« 63{ 63(“ 63{% é*fb
> @»\(’ S

Ne
$ 0
¢ % S

B2 EHUSKASBENIEFHESIER
7 3% bR SE B E (m =0.85)
2.2 ETEBTFHAAITES
2.2.1 R&®FHITHA %
TCRH TR GB 15707 - 95( & A8 i
IS 16 FRLZR I T2k F TP BR M) U A 2K

20

N, =3.5E +12r =30 +331g = (2)

RPN, WKL D A (D <100 m)0.5 MHz
1) R, dB s E Ry 26 %3 5 4k 36 T e KL 308
HRAE, kV/myr AR PR, em; D BT
MBI RN, m,

80% Kt 1] 2 80% A B () T4k i Tt 4 o
Eqo s00 B Esoq, so TE SRS BTN 6 ~ 12 db (wV/
m) 155, 13X HLBUE A3 0 8 db(wV/m) ™,

T E VLI, AR, v R B i o4
T REWSCVT AR 2 AR R U B A S R,
HL 2 O L T PR FE A (0 S IRt BE AN 52 M 2 AR )
ANEE . AR IR I AR 2 R B, B
TH 7R BRER B BT JE 28 H T P 3 R A A 17 4,
WA E IR JCE L) R W i S PR sg e . H
R, 7 B TR 9 PR 858 52 ) DA o BN PR AT
LTI
2.2.2 TR EWEG ok

X R BPA 80 HORSEAT A T AR (19 AT W
g

z PWL(i) —11.4 x1g(R,) -5.8

SLA =10 x1g i;lg_' 0

(3)

A SLA O A TR 9 PWL (1) 0 i A 27

TRY R, SIS PN A LRI, m; Z Al
A (3) 1y PWL #5380 (4) 55

PWL = —164.4 +120 xIgE +55 xlgd,,  (4)

K E g PRI RMBRE KV em;d,, HAFRCEAR,
A (5) 5
d, =0.58 xn"*® xd(n>4)

o on NP EREG d ARG E S, mm,

2010 4F [ 5 L 9 23w T 1 e ey s il P £ B
BT T PR 5T, AR v e R e T B it 1K
B TR IR o e S UL 1o A b 1 £ B vy T W
MR S 45 2R 5 VR T B A R Y A, SR BT Y
BPA 233075 1) A o s S U0 4 g% vl W e s 3330
FSEMMEAR A2 2 dB(A) |, R T BUA Y ] Wy I
PR ITEAE A AR SRR L2k 2 dB(A)
PEATIEIE

Hh ) A X A [ 9 3 e R (B A7 400 ~
3330 m) 19 330 kV 750 kV Z&Hfik 1 R iyl T
P, JF 8 T T AR A AT W R Rk I I
RIVEESA LA 1 000 m Sy JEdfi, g 4R BEHE N 1 000 m £ %
AT REANZ 1.5 ~2.0 dB. i T H B4 e R
P 9 A T JRE A S 418 TE I3 A, ik FRAR 4l
750 kV RIS HE Tk e, I 1 000 kV g
2L i 0 R W R PR VAR A LE A O < W AR BRI 1 000 m
2 T T R R S IR 2.2 dB(A) ¢
2.2.3 HHEZRRKR

¥ GB 50665 —2011¢1 000 kV 22725 %y 1, 28 15
TFRE) B EOR R L AT WP A A KT 55 dB(A)
(W 500 m L) ) BRAF s JELE iy 00 e (AR K
T 58 dB(V/m) (4K 500 m HfE5Y) FRAE

i PR HIIE I 20K, 250 R R T7 BALA R 1
PAEEAAHEA TR, PG4 RAntEl 3 Frs .

R PLRIE ML T YA AT T 7 iR YE

(5)

5000
4500
4000
3500
3000 -
2500
2000 -
1500 -
1000
500
0 - : .
(§X<7 <§§§) <§N§° °$N;’ '§$;) <§x;7 (§§(° <§9§7 %séb
/Q /'\'e 7/ il /,\ /$ /q /‘0 /b
& ¥ <3¢* Qsd? & ¥ ¥ (5;? Qgif
e R e g

mENELETFH
#R (m)

wEN A TR
#IEE (m)

B3 &HNSBRENLERTFRMAFESGHEE
HE 3 T LA 1,8 4354 900 mm® F:48 & 10 4
%4500 mm® 1630 mm”® T4 il AL MK 3 000 m
TCE L L LA R ] W e 75 SR A, 17 6 Rk
Jogk FL THRBR ], AN IS H F R ik X

41 -
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2.3 HEEHRFE
2.3.1 W radaesise

F, RELF0 AR 2 i FL 2 B 1 0 1) BT S B0 e i
FE I H SR TR R KA 5 2K /N A AR G
HAHE AL N

Q=(P/Ux¢p)” xR xt (6)

Ao Q L BHEFE P ik D)% U e W
@ AYIFEE R A8 HL B 5 ¢ A S5 R A7 Ay 4 2 /)N
0

B M FLHA G TR R 5 000 MW, 422 F 5
K452k 3 000 h 4 000 h 5 000 h 47 H BHAFE
TR SR ILIE 4,

FHRPRERKSITHR /M T HESFE(TT kWh/km)

110

100 ]

90

80 + B KA
70 | %3000h

60 K AFER
50 44000h

40 = BK AR
%5000h

30

N\ S o o ) 5] © vl
c“v 0°\‘b é’\h '5°\h '\9@ 0°\" 0“0 0°\“
4 '\9 / o © ad i - / 2

V4

\J
”)e\b‘
/’o

5 ”\&;‘)&/@‘\&v@”\Oiy\”\&v@‘@:ﬁ)ei &@‘; &@v
E4 BEHHRSLBEMEBREINLE
2.3.2 W EFFFHE
T H 2R - 2 ) L PR3 B i s AR AR
JEER, QBTS2 BT B 25 S0 A HL B TR U
P AR AL A O AT S AL s TR A I A
FEIL, XA R FE A0 A L L R

TER A2 5 AR R v PR 2 i R e R S o 2 X
B, AN [8 T2 i HL B FE , 18 0 7% TR ] 34
ZER R BN G . TE E R X, H R R
REFZR 7 B L RE R R Ll v, © R e SR &
T BRI £

R B RN SRS PR TFMT
(R FHR TR FHF) 77 A 5 B S D R4 5% 1
B, B oA e TR S el X BL 1000 kV
AL i L 2R L S TR AR DL LR 4

TR R TR (E,/E,) (i #5303t
G R TS (L T G 5 R A T B R R
5 R 2, i LR R g TR 6 S 3% PR
BT (45 ) Hr AR B e s 0 e il
ATAG S, LR S,

2S5 nEH:

1) Fifi 5 5 42 53 B Bk /b, H 2 450 R Bifi 22 1
KSR AR KRB Y G T ,60 7 FL
HERFEA NS P FLBEEMMEMN1.8~2.7
. 8 AR GL i EHFEL R 10 13 2L S Lk iy 230
FEM)1.25 ~1.8 %,

2) PR AN 1 000 m, LA AR IN 2 ~ 5 A%,

RN AR k™ i R A H R R
T, LR (E,/E)){HTE0.9.0.7.0. 6 B, XJ )
() L S 0 A H B 28 A8, (L 2% il £ X6 T B R 9 9 R
5 T MR A E T B3 e T 06 . 9 A, AR
1 000 kV i B 2= 451 2 11350 H 1 i T A T T4

x4 BERATEXSH

KA 1R = % WK WK
JNFE I 7372 182 1042 164
%5 SHNSEASIBRERE
S ShER LR (KW k)

1 000 m 2 000 m 3 000 m 4 000 m
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Abstract ; In the design of electrode lines, the selection of insulation coordination level relates to the safe and reliable operation

of DC transmission system. Taking the electrode line of Chuxiong converter station for example, the method for enhancing the

insulation level of electrode lines according to the condition of switching overvoltage caused by ontology fault of converter sta-

tions and DC transmission line is briefly described.

Key words: electrode line; switching overvoltage ; insulation configuration
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Abstract ; Zoning of icing area is one of the key issues for the design of overhead transmission lines, and has important impact
on economic rationalization and operation reliability of power grid engineering. The zoning methods of icing area and its appli-
cation are introduced aiming at the current transmission lines in China. The problems in engineering applications are dis-
cussed, and the development trend of icing survey is introduced.
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Abstract ; Traditional geotechnical investigation for overhead transmission line project has three problems: the geotechnical in-

vestigation quality is decided by the field engineers, the cooperative work is very difficult and the field engineers are unable to

know the environment of the towel. In some ways, the information — based geotechnical investigation can solve these three

problems by data integration, real — time information exchange and assistant decision.

Key words: information — based geotechnical investigation; overhead transmission line; data integration; real — time informa-

tion exchange
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Abstract : The shortage of fossil fuel energy that always depends on imports have brought challenges to energy security in Chi-

na, meanwhile, China also suffers the pressure from environment protection. Under these circumstances, Chinese government

promotes the usage of electric vehicles (EV) , which will generate a development of EV charging facilities. At this time, the

planning methods of traditional power grid would not be flexible for the planning of EV charging facilities. A method with con-

sideration of comprehensive benefit is needed. A planning method based on comprehensive benefit evaluation is proposed for

EV charging facility layout, and the detailed introduction is given as well as an example demonstration.

Key words : electric vehicles; charging facility; comprehensive benefit; optimal layout
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Abstract ; According to the features of grounding electrode lines such as high rated current,low running voltage and short oper-

ating duration in the rated current, the mechanical properties and electrical performance of aluminum conductor composite core

(ACCC) are analyzed by compared with the normal conductor wire. Through the techno — economic analysis, the reasonable

application of ACCC to grounding electrode lines is discussed.

Key words : aluminum conductor composite core (ACCC) ; grounding electrode lines; application
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Abstract : Manpower transportation, vehicle transportation and aerial ropeway transportation are common transportation modes
of transmission line engineering. By calculating and comparing the costs of those three transportation modes, the cost of vehicle
transportation is the lowest, the cost of manpower transportation is lower than aerial ropeway transportation under flat terrain
and hilly terrain, and it is necessary to determine more economical transportation mode under mountainous terrain according to
transportation distance and transportation weight. In addition, the choice of transportation modes should be combined with the
actual situation of the project, the damage extent to the environment, the construction period, the cost of building roads and
the expenses of compensation etc.

Key words : transmission line; transportation mode; cost analysis; manpower transportation; vehicle transportation; aerial
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Fefe  196.18 261.57 326.97 65.39 Bl 289.15 385.53 481.91 96.38
iy 321.77 429.03  536.28 107.26 RIS 345.94 461.25 576.57 115.31
Bl 400.26  533.69  667.11 133.42 B 164.20 218.94 273.67 54.73
RIS 478.76  638.34 797.93 159. 59 W 118.77 158.36 197.94 39. 59
Jewn  227.58 303.44  379.30 75.86 YU 158.52 211.36 264.20 52.84
WM 164.78 219.71 274.64 54.93 ESOT- Hi 4 T (0 A 158 5 20 1, &R I 32
P 219.73 292,97 366.21 73.24 R L R R 3,
*3 EMiEANEHEFERAILGIXER
B V-4 ek 1113 e L IR Ve i i
BREERERE 1,00 1.19 1.95 2.43 2.91 1.38 1.00 1.33
WREEEAR 1,00 1.19 1.96 2.43 2.91 1.38 1.00 1.33
F4 BEME(1)WRERBREHER Bfi T
i — i o s S ey
i 33.48 44.65 55.81 11.16 2.23 66. 36
[R5 33.48 44.65 55.81 11.16 2.23 66. 36
L1 40.18 53.58 66.97 13.39 2.68 66. 36
i 60.27 80. 36 100.45 20.09 4.02 66. 36
IR U4 60.27 80. 36 100.45 20.09 4.02 66. 36
T 33.48 44.65 55.81 11.16 2.23 66. 36
o) 33.48 44.65 55.81 11.16 2.23 66. 36
byt 46.88 62.51 78.13 15.63 3.13 66. 36
x5 ORBEIMB(IOHWRERDIREZHER HfJ0
i — i e s S ey
T 25.03 33.38 41.72 8.34 1.67 38.82
[ 25.03 33.38 41.72 8.34 1.67 38.82
1 30. 04 40.05 50.07 10.01 2.00 38.82
B 45.06 60.08 75.10 15.02 3.00 38.82
U4 45.06 60. 08 75.10 15.02 3.00 38.82
TRiA 25.03 33.38 41.72 8.34 1.67 38.82
ol 25.03 33.38 41.72 8.34 1.67 38.82
i 35.05 46.73 58.41 11.68 2.34 38.82
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1.2 REZHEM REE AR 1. 71 AR A s BRESRRURITR B A A

TG K AL 5 PR 020 SR i g 08 20, 2 ]
LTS TR A IE R A 2T A BT B LK
RPN, it i Witk 4 - £ 6.
F PP IR IR AR VG s ARG i 9% FH sl 5
km [, 3z % 9% FHAYSE 0l /0L, HoAbaz BT 1Y 9%
PRI FH A (605 w28 B I () (B RAS 21
FEVHR AP B AN THE I AR B 1t e B 30
FB, v LRI 5 1) M TSR i AR, VO 7
BAIEXABEIE.

PIEMRL (RS R 1 O FEARMIPREL T
2 0 S s i B LR 4

REEEAR (R 1 O FEA OB BT /9%
H Kask I S

BOP e 7 Az i 2 o 1. 00, 25 Ff e
sk o AL G R WK 6,

M 4 - 36 nIR BRI AR R BE + A4 R
AL T AP i 5 2 06 2R — G 45l
FEAR LT oz i 2 RS i A 580 e b B4 Huf e 18
BB — B0 BREE DR 1R 458 i 2 TR R BE 4 )
BRI 134 fF e A, BB MR HI 98 2

(1425 1 2l I ZE A R I TR A SR, SEPR TR, Y
1 PR B, W] DA 1 2 R (IR B B s
B,
1.3 REITHER

3 0 S s TR v 2R 3E A2 i =R A, B R
Ay AR B TR ) R E 7 AU R IE A U R
5 2 XA R E A LR AR SR R is i E A
I 2t BRI R SRR RN B PR R A
B LTS T RS ) 2 N T R RE AL
TR NE, K&, RiEEmMBMILET - %
11, R A 20 B 18 T2 4 2% 38 iz I g 34 o s gk />
0.2 km W, iz % 2% FH 09 38 in sl /8, Hofhz T
{14l FH AT AR 388 47 1 3% 820 R R n (s ) A
), FHMREZIETE DRSS TR Z K
B e,

BREEMRL (& 1 o) AR R MRS BT 925 EH)
Foask s I T 3= 8,

IREEE MR (F R 1 O FEAFHIE G DL T 134
HI Kas g L 9 3% 10,

RO BMMHAEEWMBERALLGIXR

HuIE -l Frbg Ly by Ll R IeiH [ Vb
BRI R R 1.00 1.00 1.20 1.80 1.80 1.00 1.00 1.40
REELAEL 1.00 1.00 1.20 1.80 1.80 1.00 1.00 1.40

x7 FEXTEHE( )WEHREHER LAV

Y — Al o wmnn S0 e

-4l 128.52 171.36 214.20 42.84 214.20 203.63

Frbe 128.52 171.36 214.20 42.84 214.20 203.63

113 149.08 198.78 248.47 49.69 248.47 203.63

Bl 168.36 224.48 280. 60 56.12 280. 60 203.63

RIS 200. 49 267.32 334.15 66. 83 334.15 203.63

*8 MIAXFREHE(] () WEHREZHER LAV

Wy ————— i o s SNy

-4l 101.55 135.41 169.26 33.85 169.26 163.29

Frbz 101.55 135.41 169.26 33.85 169.26 163.29

113 117.80 157.07 196. 34 39.27 196. 34 163.29

=il 133.04 177.38 221.73 44.35 221.73 163.29

S 158.43 211.23 264.04 52.81 264.04 163.29
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29 EEXFEREL () WENREHRA ol e
Wy Al o s SNy
F-H 173.72 231.62 289.53 57.91 289.53 242.21
& 173.72 231.62 289.53 57.91 289.53 242.21
L1 Hh 201.51 268. 68 335.85 67.17 335.85 242.21
Pl 227.57 303.42 379.28 75.86 379.28 242.21
IR 271.00 361.33 451. 66 90.33 451. 66 242.21
®10 ERAFEREL( ) NEHEEHRA i
o 0.6 km %‘ffjﬁ 1.0 km BRI (lﬁﬁiiﬁ) HERRAY
S 144.19 192.26 240.32 48.06 240.32 196.31
Bz 144.19 192.26 240.32 48.06 240.32 196.31
L1l 167.27 223.02 278.78 55.76 278.78 196.31
F=Al 188.89 251.86 314.82 62.96 314.82 196. 31
g% 224.94 299.92 374.90 74.98 374.90 196.31

BOP e 7 s i 2 o 1. 00, 25 Ff e
h IR BISE R I 11, — s oL T, JeiR Al
0] W M T - 1, LB 5 e — A 0 5 YD T
S (0936 R 1 50 oA S W 5 WA o 3t 12 30, DT

B B
F11 EHBHEEEHEALAIXR
Hi ¥ PH R i el R

A R 1.00 1.00 1.16
REE MR 1,00 1.00 1.16 1.31 1.56

T T =3 11 ARl BRIE AR AR BE A0 RHE
AR HIE T (1 2R3 12 i 2% L A9 OC R — 350 45 P it
T Bz i 9 P80 2R 805 s A0 rh A T 1
FEBGRAMEE AR E B, BRI R 1 12 4 2%
JHARTREE AR 0. 74 52540 BRIE M RL R 1 2% ]
JEIREE LMY 0. 84 {5 A4 RATEAR A R iz
iy, AR A a2 TR TR BE AR 0. 70 542
A EREEPPRL 2 ) 2 Y S TR BE - A RLAY 0. 83 £ /0
A7 s R AR RNR BE b R} %) 2 1) 2% F7E 45 Fh 2
TIRARAERY, SEPR AR, iz BRI, AT LA
REEN TR, AR A RIS IR

—

.31 1.56

2 sy AU R R

RIANE 3 Fhizkan Ty 2, 1% 18 i il 9 e
AR, AEA 2 i T AR T 0% 1 5, R FHR AR a8
. 66 -

PR TR 2R AN ATRENTE A HOE LR, W 2 I A
DB SN, BEEE S TR A AR 005 P B R a9
YN YN SEUTE S i e e g

NIy #& Jras i o Rs T 68, (B A 5L PR TR
HFFE LA Bk A — R 5 32 KR, R 2 B0
YeiT , A ZF 10 i n] RE 4 UK, X AR 2 N 1z il ok A
i, SR i RO s O TR AT bR
HEE, Ay 7 iz Fa AR R 5 = J2 S I ] P 41 41
AT B I IRXEROR s TN T R Jras i 2
PRIz T8 B A AR s R, X IR — 2 R
Wiy, HL 23 A B B 5 Tt b o i B 2
D0 B B DUAR 22 B 1 DL, X I 5 BB R N s Hg
it T, KA

AT & sk e, Rids i ARA
R BRI GE N PESR 2R AR N
HEEE M/ NEIL R HBA S B A% AR T7 (2
A, (R 38 T8 i o AR B B = AR B B, HL
Jit T2 TR S T 7 2 AR I T, 7 2R T8 R Rz
TR R 2 A R R A I Bl A5

LhR TR, N Jiskn e 52 21T 3 om i
BERFYISF RIS  IZ MR S RIEE RS
B PR Z AR KRG R, e, A is R L
RIEIB IR, e iy i e TR WA U i 25 i
RO N Tz, Nzt -5 R s f 3
PR 12 - 3 14, RPNy i 8 RS 2R
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F12 BB )WERBEALLER o
B ANjishn EEARE EHARE Ak EEARE BEHAREA iz EEARE HHRARE
el 0.6 km 0.6 km 0.6 km  0.8km 0.8 km 0.8km 1.0km 1.0 km 1.0 km
- 177.14  332.15 264.85  236.19  374.99 298.70  295.24  417.83 332.55
kB 235.71  332.15 264.85  314.27  374.99 298.70  392.85  417.83 332.55
iE: 485.18  352.71 281.09  646.92  402.41 320.36  808.64  452.10 359. 63
Bl 820.13  371.99 296.33  1093.52  428.11 340.67 13 66.90  484.23 385.02
s 1218.74  404.12 321.71  1624.98  470.95 374.52 2031.23  537.78 427.33
13 BREL(LOHIEHBFALR LEDAYH
s Ak REAERE EHAXRE AN AERE BEAXREAN S HEARE BHHARE
KAz iR 0.6 km 0.6 km 0.6km  0.8km 0.8 km 0.8km 1.0km 1.0 km 1.0 km
4 0 127.68  415.93 340.50  170.24  473.83 388.57 212.79  531.74 436. 63
ks 169.99  415.93 340.50  226.66  473.83 388.57 283.32  531.74 436. 63
L1l 350.35  443.72 363.58  467.13  510.89 419.33  583.92  578.06 475.09
= 592.46  469.78 385.20  789.94  545.63 448.17 987.42  621.49 511.13
TR 880.60  513.21 421.25 1174.14  603.54 496.23 1467.68  693.87 571.21
x4 BRUTESBIERFEALR Hf I8
s At mEXRE BHRERE sk AEARE BHAXREN I TEXRE HHRRE
ekl 0.6 km 0.6 km 0.6 km  0.8km 0.8 km 0.8km 1.0km 1.0 km 1.0 km
- b 543.87  1526.83 1242.88  725.17 1736.00 1414.79 906.43 1945.16 1 586.69
Ik 723.97  1526.83 1242.88  965.32 1736.00 1414.79 1206.65 1945.16 1 586.69
g 1524.87 1669.48 1360.04 2033.16 1918.51  1564.77 2541.47 2167.54 1769.49
Bl 2578.29 1 766.09 1439.44 3437.73 2047.32 1670.64 4297.15 2328.55 1901.84
s 3832.00 1927.10 1571.80  5109.31 2261.99 1847.12 6386.67 2596.89 2 122.44
7000
.- m [
*smm-
® 4000 -
fsmm»
JC 2000 -
o u ﬂ 1
p n I
= A FiZ 4 0.6km GEXEiH0.6km » fEFF XM 0.6km
B AAiZH0.8km W EE XM 0.8km = fEEFF X KM 0.8km

| A HiZ4 1.0km

&1

BTEEEMEALE

TRBE L TR (B s m® ) B — R BRA 4

(B0 BB 1 ~2 F5 BB Z ek 1 5k
B SCBR TR A TR

BREE) RN sk St S R

14 FE 1,

it

HCEE T BEEEA
1z i B FH A U WLk

e dEREN1.0km B IEFREIN 1.0km

I 14 FIPEL L AT SR A T2 A A
Ho | FEBEAF A LT AR T8 4 3 548 (LA

o Il ARG SERLIE T, R R 18 i 4

P B B

FH PR IH R i R b 2 %) 38 B I S R i B O
i, FIREE L RN sy

AT
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Abstract : Power sales side reform has brought broad market opportunities, but at the same time, greater services from the pow-

er consulting industry are demanded. Based on the elaborate analysis of the basic characteristics of power sales side reform, it

focuses on several totally new transactions for power consulting enterprises, including policy consulting and market research,

incremental distribution network planning, demand side response service, consulting for electricity power purchases and sales

and function development etc, which provides useful ideas for power consulting enterprises to develop the power sales side

market.

Key words: power consulting enterprise ; incremental distribution network planning; demand response; electricity power pur-

chase and sale transactions; integrated energy; power sales side market
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Abstract ; As the major resource province of China, it is of important practical meanings to develop energy internet with local
characteristics for Sichuan province. Based on the analysis of energy internet structure, and combining with the features of re-
source, economy and consumption of different regions in Sichuan province, the development idea, priorities, route and the key

implementations during 13th Five — Year of Sichuan energy internet are proposed, which offers practical suggestions for the en-

Vol. 40,No. 5

ergy development of Sichuan province.

Key words : energy internet; development route
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Abstract : The whole mechanized construction in transmission line has several main processes, including material transporta-

tion, foundation construction, tower installation, installation of overhead conductors and ground wires, grounding work and so

on. Because of severe traffic condition in mountainous areas, it is difficult to promote the mechanized construction in whole

process. Combined with the characteristics of the third — channel of 500 kV transmission line connected to Sichuan and

Chongging, the construction programs of whole process mechanized construction in mountainous areas are studied, and the im-

plementation experiences in this project are summarized. The optimized measures of design are put forward for the main

processes and sub — processes, which provides a reference for the whole process mechanized construction under similar condi-

tion.

Key words : mountainous areas; whole process mechanized construction; design program

FESES TM75 XEFRERS:A XEHS :1003 -6954(2017)05 - 0078 - 06

0 51 H

GBS i R R T R EE LA N E,
RORBAR FLIE T2 4 AU Ko JITAFk, B 8T 7
I AHT A& T, 1638 o M B B A8 58
A X B 20 B At BEMLAL G T/ £ 14, 1%
WAATHE) R B o R T KT
MEPEAISRIE A . T SS &)1 2 — 3l 500 kV Z¢
B TR (LA AR TR ) e, iz TR L X 4
I FEAUMRAIE T35 31 AT T FST, T 1 U7
JINLX 500 kV 286 TR HaR A i) 4t B HLLAL
Tt T 5 B T B 86, 4 T iS5 1 ik
THEIL

1 Aud B UMALHE T T

AR ] 5 ri o0 2 s i v 2 6 TR it T LA Ak
TP I7iR) 2 B, Aot NG T £ B4 5
.78 -

KETHFMIAFIR,WLEL PR,
xl 2EEBVHLEIIFNSE

ET¥ T
Yrkbhia PR PrRiha i i TE TR SR R
HEih it T THZEAL TREE L EHE R BE TR
BTG T PR ke BT 2 1
R T G4 R T HLZR L
Fe s s el AL B ok

2 I TAR BT S

2.1 IE#R

I TAR T 500 kV 5% BH AR B 3y, 1k T 400k
500 kV 4 G AR ol il MRS N, R %A K 164 km,
2 [ 35 0L 0] AR, 4 VO )| B RN PR B, K 3l o
120.5 km F143.5 km, AR 76 T & B0, 04|
BEbs 5 70% (1L (5 30% | s b X 35 o 1 JE 4%
U, SSE AR, R BOENLH BV T 4. X
HLEE N AR L X EE AL AT . ARG L X B



5540 45 5 1) Mg AR Vol.40,No. 5
2017 410 H Sichuan Electric Power Technology Oct. ,2017
F2 BB RBUZBERTIR

i ias N3019 N3035
A
HEAHIEE
% (m) 320/70 250/90
RS A AN B2 I TE BB SRR I A 42T B R R ESK e P J 14 B 936 R
O WXMESFRe A, PR B ) AR AL Wk 4,
WAL T 07 58 . T AR MY Ly XS A2 38 1% 1 an 4 2 fi B 1 3% 3 B A 4 m B, AR AT DG AR A% 2L

FR o
2.2 HHHETRITAER
FRIEHUA A T A TP BOK, 456 TRRRR AL, i
EBIT RN,
2.2.1 Atz
INEYRMD SR Pk kiR S E K
FEREARLAE  PURHRAIE AL 7 S 03 3 BN o
LR AT GERRAN A | M A A AR
X TR B H ) TAE S B I B (35 067, AT R
IH #R AR el A2 5| /NI T %02 . TREBE L
AR R AR EE R R R s . DL Biskr =25
I B T A N AT AR 2 A AL ST

PRETEAT K o [R5 R AU, B e X il i AR 48 ) 2
SR, TR B TR AT B T Ak PR HG 3k B — S 1
BOR, WK A T A SR %, FLR S 200 ~ 300
mm , BERECRIE 5 SR 8, -t REAT 2% T AR o

52 I LR, RS 0 ek B 2 A SR A I
M3EAL, KRB AT BN s . RIEBRRAHE
RERGE ELIRE I RGE MR RS B
RIZGE (WL 1) iz ki s — sl 7e 1 v LA, S
FRIE (LA 2) s F B AiE 5 ~6 t,

SERlARHER R Bl i o , i nl LR FH 2R 4 it
T+ Heiz (UL 3) o FRaKiREE - BATHiiL fiE
R BRE RS W8 AT I It T AR

R3 MREHERNMAL T R

T H FRAE W E R/t B AL B 75
Bk 4 x JL/GIA —630/45 454 2.5 m x2 m 3.2 FEE 4 8 4
Lk OPGW — 150,444 2.5 mx2 m 2.4 H R 258 4
Bkt B RBTE 250 mm, KF<12 m <l1.5 HEIRAE A5 4 Rl
BER AR T A TR EE 1 (b1 K JE) / TREE LR R4 RiE
#2551l 5t 4 550 mm x2 200 mm x2 500 mm 5.5 s
3k 4L R4 700 mm x2 350 mm x3 000 mm 10.5 &
F4 g FREMRTER
s FRAIE B JEHE/m P HETEE/m
- 12 t R4 E AL 2.5 3.0
90 ¢ g AR AL 3.5 4.0
HB T BER AR LA 200 kN. m 2.6~3.5 4.0
YrkHZ i AR 2.5 3.0

79 .



55 40 5 5 4]
2017 410 A

m e AR

Sichuan Electric Power Technology

Vol. 40,No. 5
Oct. ,2017

B AR SE A, B TR ISR SE + S e KoK s e
A3 620 m , fi AT PR B EL K 300 m, Bk
2 AR O L A R 100 mm 125 mm
150 mm 25 JLAR RS K 3 m, BEEAA 1 m2 m, 5
BT 90° 45°,30°15° 45 AN [F) ff1 B O 2585, AT 2 T
TR,

S rmATIRES
Foa%H

1 BERE

B3 REEEL
2.2.2 A#hitT
T TBRMIEEZ LG+ Jea e
Fo MIRHIEHLTUIF O, S ERL AR S FrR o
#5 HEBmRR"

Fwbia A

FEASE Ml 51 B Hehih A5
i R A FEFLELRE | GlOR S A
AL AT SR
TR o i A 7K M EAE R ACRER | T SR
1) Rl b B A ik

XEFRE e Ko M A I LA, 42 L
St n] R FREAZ B HLBEA T 22 . IRIETH, A
TR S AL 1.8 m HERK 7 ~ 15 m, ik

. 80 -

P RHSE 200 kN - m 72 45 B ES2 4L B AT 3 2
FHZER . AR AR A 4G —— 3 1./ SR200C,
TR T AU XR220D, [ 52 H, 00 € i Fi 28 J 4 ik AL
AL T AR 45 0 ) B £ 5 R0, B 5 8 1 R
2.5~3.5 m, DL LBEsZE ML A =, X T A
BT YRR KT 1. 4m i), ] S FEHL 5 1 o
S iR 2CRE 2 A AL, Hodar s P3R4 AT 34 80 ~ 100
kN« m, o] BRIl B B A B SR

Xt FREFZEAUME LA UE I ARG + B A b SR A7
R O SRl (DLIET 4) o PR TORI R (Y) ELAR
—f8>h 200 ~400 mm , iy 24~ FAEZH AT SE AL [R]
HTT o AHECT K EARTE, B AR R 13 2 AT 2 17 AR
KA T AR 5% ~10% , AT A% &
o HTALAR/IN, ORIBE AL AT LR T AR B 2
BIL S B HL AR, 1 2t T LRI BN, PR
T2 38 A TSl A A

e ﬂwﬁﬁié Ei
N 2 "

T
v
v N /
vy Y/ v h
voL / S AN ¢
oo v/ ¢ ¢ ¢ ¥
/) '

#AR/ /v eu N\ \ s
’/ /¢ N 5 AL
ALy R
4 v v

CoREE
B4 fHEmEER
2) # i A

FESA AT BIf nR A AT AL . H AT
PR A FH 8 5 A R o L 2 A B B Bt BIL L
SRR P BT AT R L 3 3,3 SR HLAR AT
PABEAT Bl Bl ko 2R % T — SR FH AR L bt
HLIZEHLR T LR R T2, R Bt R &
BCARRAE PRI RE SR SR A PR S SFE A
T 85 kg, #RA AT AL, HUHOE A R b DX B it T
BOR . RS A R AR R A, TR T A —
PR RS, T IR F1 09 S MPa Zidy o XAEA
AU B B (0 SR B FE AT 170 T, 0 X Al e )2
A3 7 R 75 kg, 2 ~3 ARIA4R3) 1
tr, HLB 58

3) AT B AT 7K A

Xt AT i 3t A K AR T B A AR G il
SRR . T AL A O — ik R4 H P
SH EREAR LA AR A2 IR 2 , BETE A n)



55 40 5 5 4]
2017 410 A

m e AR

Sichuan Electric Power Technology

Vol. 40,No. 5
Oct. ,2017

KA BEE LA T2 WAL AR =
2.2.3 APk

1) BRI T

A TREFIEN 2 /NT 100 m, 235 5B o)
TR E R 12 « DIT, AR HAER RS
FFEAT IS T

A SRS BB, X T EE 30 m LATF YR
g7, KRR AR BT SR AR, = —E A
STC120C &ML, HAF SRR BN RIG B E # 5,
A& E RN, EE S E AN, SEHN 30 ~70
m R R B =GR B AL, 40 SCCO00E i F AL,
JE A R EALEA R MG AR E LT L IR B K
AL AR ARV B A 3 A TR AR ) S v 2 b T
MIRESTAEAE S REERT 70 m BERIE AR &
e 57 P4 e e X o L o e T A AL, B R R
Iz iy A, %k 18 B ) SR A T e, R AT SR 42
PR A R I AT AR E LA T &

X 11 B 38 B AE SR IRE 35 67, TT 245 &R i s
Ty, RO AT A . s s HLA
B H TN TR e o R, 2R A TR v o FH e 22
TrikRE , AR BCR

2) B

11 25 58 J0JT B I B [T AR A0 Ah MR, MR A K [ 4
BB R L L B4R T
2.2.4 il FIEREK

FEBRZR TP v, H i i >R B ok T, ALK
R .. BEH I ANLE CEZE 5 99T 5]
g, /NS WG 25 | 40, B TR i X BEIN 1Y
MR AT |4, Ba h EET VUGS 4,
ARG X Be N A2 | 4 T 4Ry b4k
2.2.5 HEibIligigat

R0 2 BV 2 1 i BH 2R 0 S [R] RN 3 47 i b
SRR, 390K 7 TR HE K-S 2 =X 7 TEAE
I EL A A e A B e — R /N
RV SKAZAL A2 IR AL AT 42, it T380R
HYM RS . X SN & AR ., Jr i
BF it T, A SR TSR (H T E 07 K, XA PR
IR LA™ o

SR FHAKSF 22 1) B AT ki K TR AR I 428 1) e o
ZREFEME R W RG LR G
tzh 11 RGPl R G e ik sh 1, fE = m R G 5
TR G B B A 1 A A R

PEHLT AR (LA S ), I T e it 45 1) B adh il
e AL, SE R LT | 8 S R e e B LR B
B Il (ULIET 6) I 58 i s (26 4 T O &
142 ), LAIK B fe /N2 R B TRCR o

Hanaal

SARE
—aRH

Vi

S

_ )

Bo6 MmEFE#EMEEREH

3R TRGL

AT X 2 BUALHE T B84 %K 6.

BUAR AL Tt T 3= 22 52 588 A5 PF 52 0, 5238 1 O 4
S HUAH AR BE A o 5 Sl i B0 22 I, ] R BB T
S m HUBAL LL B, anas it R &R 3E SR a A fiT
BER AR B S

et R MU T 7)1 A St AR, it
RCEIRAE o, AT R AR 1t T XUBS: , AT R 4114
B AT AR . LLIEREIE T 0 41, JT 420 1)
FURR LR 7 P, £ i i OB LR 8 TR

HEmh R HI AL AR AL M T 5, JT 42 W ) ) 2y
90% , B FHATL) 4% R KK HEA B Ay 24
Tealtas o HLBRALIE T 09 X B8O 22, X Rh 2 T Rl
by LIRS

4 FFAE RS R A

N TARETE R UL IE 15 , B8R 15 2
T AR N TR A B T RAIE (A
TEN] Bk Z AL o IR TTZ AT 2R LR

. 81 -



55 40 5 5 4] W AR Vol. 40,No. 5
2017 410 H Sichuan Electric Power Technology Oct. ,2017
F6 EHEBEVMUEIRER

TJ¥ FI¥ i Bl UL ik
vV ZIRPL AL [
SRS
X / /
Ykl hiz vV R ELIE R [
WrHkiz x PR IE (=
x NJ1isk ik PRUEFRTE A TE F
vV BEFZEEAL FRE AL AZHEHL =
HZ X FEFFEEAL (=
OB Hb B 2% , 4T
SR " M i SRR
4 HEA B 1
GER
x REFRE Kz =
x WGk (=
VvV EHEHL =
LS "
It T X R =
B / WL R T (=
#e|4
. ZEIEEN ; .
Rkt T S 2k / TENHL KA =
i FEEHL IKFE ] 5 (=
B Herlde gt
X AT I {5

B < W B 2 5 BT A E 07 TV 0% 5 I 3 B B 5 PRI M P < 4208

H. 372, 233

b JE SR PL A ., (H R A2 30 55 [ R 2 i, LA AL
RATIRIAR, ANF] 50% , T HoAts T F WU AL 3R AT 1k
2T 80% ~100% . 2537, HF L5z N = A LA
TILAL:

1) 38 T/ N3 £ T2 10 SE i 78 X Rh 2 g 2
H BT A BT LA, B 2 (e v ), fili
B

2) A T2 A WL 25 R RN I % O 455 A Tk S R
PR EIR L (038 S 1R R i, — B B A
S5, DU St e R K

=7 ERiFEZEELER

GES NTFE HUIFFZ
F T2 0.2 10
/(m . hfl) 351!)106)% 0.1 5
i XALZ 0.05 2
FFEZFIR] (R 58) 15 1.4
FFZHT ] LE A 1 0.09

FOEMBER 1.4 m, KE 10 m, SrEE 1.0 m, 132 2.0
m, 58X AL 3.0 m, F XA 4.0 m,
QOANTIFIZITE R 4 NFEIFIFEE,4 A48 L HLAERIT 2
FENKA 1 GHEZHL,2 ABAE 1 NHBHBL.
.82 .

®8 HMEAEMLR"

ES AT P
SRR g/ m’ 83.9 66.9
TREE+ 3 /T 187 856 46 830%

WM 6.74 6.04
WY /ot 667 17 516
WY/ ot 0 82 267
i ot 3 5 9% 11/ 0 0 15 000
HAb g /ot 0 20 000
SRR 95w 188 523 181 613

ZEE N 1 0.96

VE : (DEER A28 FAD B R e 1 BN | B2 1 I I 128
Lo HAo T 3 3631 5 5% ]
QI FIIS, LT 32 R AT RS ah TR BE 1, 540 700

Jo/m’
QN T BN T AR EE L2558 5040, £
A iz 2 H

DFEFZEALIE 40 JT & A GEDLE 3 A S #HR Y
P RN B RSB A R B RlE A ] 2 R
YrAAE G o 5 A% 0 P 28 10 L 455 - 4l 4 1 9% 21 600 T,
3% 19 000 Jo, ZHPLA IR 7 500 T, % HIE AR ER
PE% 7 500 JC,

OIfHE A B He 150 m FH5T, 38 B 4 18 K PR %35 10
Ji/km 313k,

@A 2 FHALHE Az A Ab B 38



55 40 5 5 4]
2017 410 A

MmN B h KR

Sichuan Electric Power Technology

Vol. 40,No. 5
Oct. ,2017

3) FEHUAEIT A2 T2 BB Z I L R B HIL,
A AT EOR

oA HEAL T 42 M MU AZ LA 2, 24
KA A REAUMAHE TR OEF, B0 LB TR, 32 1
TILsAe L

1) BB EAR BT, e /N RIS 5 BE A S it A 5
BliJ7 58, Qe A AT SE A R S5 | 5 e ZE R PILA
Pt T By T A7 5

2) XTI Ll AL Y RERR R (DI RE
IR e &, AR 51T, 3 AR R B 5 56 /b
X R AR 78 M 5

3) A BT R T BB 7 3 R
BEHLEEATHUARAL VAL 5

4) AR AE AL S JZ AN, N EREY R
S, AT RICR PR IR R LA /2 A 37 25K, AT
2 FEFZ B LG FHRCR AR 2 4 1 E 5

5 ) FERBETT ISR F/MEAR Y Al 7Y 5, H
PEAR RPN BT 22, /DTl T & A

5 45 ik

St BN T BAy 22 4l 5 257 5 B 5
it R A A A o B A 7 A B AN T SRR , o 3 i

S IR R IRUAT U 2 377 R M 4 T A, 7 LU ) T 4
FHOR M () . TRRBO BN FE o A ek
SR, FErf R TR 2 44 35 iR A Zh REAE
BORMIETHE N, QIR BT UG R Tr E  58 6 4 i FEAL
WAL T 25K, gE— D4R T TRER G AR , 5L B T
H1 57 Bl R TR ) 2 7 R AR TR AR BT TR T %%
2K

S2%5 3k

(1] FIm. ke e i 4R % 4 i B ML AL it T8 R
[J]. Bkt 5 ,2016(6) .63 - 64.

(2] BREEGE A f Rk % TR T LA AT 7
IELM]. b5t o g H Rt ,2016.

(31 T8 888UR, 0, S 9, i 4 i A ad FE ML
ARG T AR BT 3 W [ M. b b A,
2015.

(4] T)7 & B0UR, BIE, S 9035, i i A 42 ad R LA
PN T AR A 3 W [ ML B b [ 0 A,
2015.

EEE T
o H(1974) , KA BB TR, KK F i L%

&t Tk,

(W5 BHA:2017 -06 —27)

AAN LAV LAl lallallallallallallallallalfallallallallallallallallallallallallatlatlallallallallallallallallalfal fallallallallal lallalfallaly

(L% 38 1)
DR U PEE B HH A & 45 7R JLHA4/G2A
-1250/100 HY.e5 PR & 4L .

o DR AR T #9655 P iR B B B BRI T
s Lt i P, 2 ) e K DX, T R AR AL L
R, 42 i L RE M FHIZCRS e i P 248 454
HARS IR, &5 84, BA ) IZ BN AT

S2%5 3k

(1] U4 . 5 e el I [ M) b st v [ 28 3% 1 AL
2005.

(2] ZEWG . 4o s B0 i P B AR AR B 7 3 1 ) 1oz P i
S [J]. MR ,2005,29(14) .1 -3.

(3] TEFSH. i M e BoAR B & e [T ). AR B

2006,32(2) :6 - 16.

[4] T 2, IMTAR, RO, 5. TRESL AR BLE PN
NEAAHTLT]. HRIE R ,2012,36(8) ;25 - 30.

[5] wEBILCEESHT R % Z 4. DL/T 686 - 1999
Hy 7 P AL FE 1A S U [ S 1. b mt: v v 7 i b
#,1999.

[6] #5000, T HAL, . 4025 f dl 4 1Y Ak S22 i
BARZGAHr[I]. P E S ,2013,46(7) 153 - 157.

EEREAT:

B (1981) , A4 KT & R b & 5355 T4,

FAEE (1985) M1+, T F R Hr b & 3R TE

ZH K (1980) , 814 , W E Z R4 & & 3455 TAF;

Z 8 (1973) , AH KNF & R4 b K54k T4E,
(75 H#3:2017 —08 —09)

- 83 -



55 40 5 5 4]
2017 410 A

MmN B h KR

Sichuan Electric Power Technology

Vol. 40,No. 5
Oct. ,2017

L DX ' OR 2 A4 e s ) 28 P g P 5 ik

iR, %

B, TRE

() R, g TR O I £ AT 04 i R 3 B0 B AT BRZA =, 1T GRS 610021)

W OEANFE N YRAEEMEE LA R L@ A B 6 SRR I 3B I R AT T AT, RE A&
B H Y E 5 A 2h ] = AR AL BEAT JUAT 57, FT AR PVsyst S 8RR 31 31 0 X 55 5 746 TR — 80 AL, T 4ol KSR R A

BRI B R B A
FKEIA 1L DOBAR s 48 MR 5 L[] B

Abstract: A method of shadow projection matrix for PV module spacing on arbitrary azimuth and slope plane is analyzed. It

can solve the inconsistency between PVsyst software and the actual construction without the need of three — dimensional geo-

metric analysis for a variety of slope respectively, and can be a reference for the layout design software of PV module in moun-

tainous areas.

Key words: PV module in mountainous areas; shadow projection matrix; PV module spacing
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Abstract : The construction of smart power plant has gradually become the goal and trend of the new era. Based on the current
development of smart power plant, the three layer architecture of smart power plant, that is, ntelligent perception, intelligent
control and smart management and control, is programmed and interpreted. A method of two — dimensional and three — dimen-
sional linkage monitoring for smart plant is proposed. Besides that, according to national development strategy of " Internet
plus" for wisdom energy, coordinated supply and cascade utilization of multi — energy flow are the key points. The architecture
of multi — energy flow management and control system is studied, which is firstly applied and implemented in engineering pro-

ject. The characteristics of engineering design are analyzed and summarized, and the possessed functions are described.

Vol. 40,No. 5

Key words : smart power plant; management and control; linkage monitoring; multi — energy flow

FESES TM62 XEkFRERD:A XEHS :1003 -6954(2017)05 - 0087 - 04

2010 4FLUR B R R T R K
7R R X R R AR B R R
WAL 22 20 B IR 55 | i O B 1 A Tl ST A
J&o e BIRR + 7R BRI R T, =35
A I3 M F% 3l HL I 10 45 DL 34 B AR AN T kAN
AL 7 S 2 Bh2f BR 15 52 2 o T R U &R 4 ik
T AR &, BEM R T A2 2 B R T, B
R T IE SR BT % HAR, B R R S
WINBERLE A o (HEETE R B T M 5 A 1]
B, X R R A A A SRR i Bk = A
MG FIRR e, FATA M AN A B S R
Gori) R ISR DI —ER RS 0
A B R B N A T [ Tl 4. 07 B
KPR BT 38 I 0T 2 R 5T RN R A
ARVEIRAE L, MR 78 B T R R R A A T
HSEIIRE , JF XS DI RE Lt AT 1 B RE

oA FCBETRR T8 It RE IR m] A BRI
AR, 20 Ai BRIt o A 74 rp B A5 BT, B
A S pg i S | REJRAE I AR SRR e R AR
oA SCRETR S X A1 I8 AR v P AR
1A Z R RETUE 2, AR P s X BE IR AN TR 72K
SEILRE IR AR LR, 75 52 B RE IR AL AE B KA AY [F]
P R R BRI A AR, X AT 5 E BT 1
Ay ol PN A 2, it [ 58 = T 0] ] RE R
R R RIMABE R AR L, KA A g
DR ML ISR T/ T2 e B i B ol o B A
HHTTROREBIRAME . AR, BEXER AR A A e
VR 22 BE TR g LA 5 BE R AR i, LUK ] b e o
PSR R A F R T A IR R B2 RER 1
VIR AT T R s B BT
TE T RS R BIRE ST o LIR30 A CRE It T 7%
HE U L S 2 RE LA P R A, X HURE B X T AR
St 7 FEIEAT BARBETH RN AT, S 52 B3 A AU RE IR
i (R s B IR TS

- 87 -



55 40 5 5 4]
2017 410 A

MmN B h KR

Sichuan Electric Power Technology

Vol. 40,No. 5
Oct. ,2017

(IS S0 AEbE Y i)

BT WA B — D AT T T ARG
H TS A T e B RS 1) M 1 B4 R e T
SR B — B AN 4] I T = 4R g ik i 2
B, AEBCIERE T 30 R R AR IR A R 21 5 1Y
IVAEEROIE SN NG| NG = I N7 i e [1P: K= & i e
HEARE IR LI W S AT o A AN SR . R AT
RN AL RE R e B2 B BRI R B E,
wE 1 FoR,

EEERE

EREEHIE

L1 EgERAME
BSR4y MK 1O o B ot ) B

FETTAN RS TR AR, XTI B AR
PR L W 455 A= 7 TR A ™ 4

Xt AR P AU SR, B AR AE H AT T
F Sl AL SU A HT 2 H O R, B T 58P BOR B
AR DR 2R T LA B S5 P SR ¢ vy ) 42 o 1o g 2, 3
Yy S 2 B0 3 I L ] 5 R 0 B9 4804 A L i
o KRB BARLORBRAERBOR L L FFE R
Hb B BE R R PR IR I BRSNS
Wifs B

1 B T RO AR Sk L O GE A% AR (RFID
SRS P AR AR S R B R R B A
BREACHEM R 7R R AR T SRR
FEL LA < SR LTS 5 | 52 I SR 00 | S ) <22 B 4
i N RO E AR A SRS AR RS A
BRI R A ML R D RE R Al S TN B E
A7 REIKAS: , B AE = 4k UL F | v S 3 i A
Pk AN GRS B AL APP X504 — 4ERS AT

- 88 -

B

S A K 0 . PR K T 7 = 2 il )
W AR 4B RN B BA T B R AN i T
N BRI fE B U X 2y A Sh R M B B e R
TR, IEAE L) R R

A& RN E 5 i A 4T
ABASAR B 5 R TR AL 4 T A I I, ) g e
AT A, e 28 U B B RELA  —A
6.
1.2 HEEEHE

BER T ERRZ T, BRR O B AR
() G s il R 48 () %% DCS) ) FIHLLH Jo i o4
HIa 6 R G (APS) o REME AR LA R BLAE R
REBDIBATIRAL 8 B LR AT B — = 4EIeh W e 4
JUAN T

XiF T B R B - 5 328 IS b 220 3 N T3
RESIHT AN [ 2 T HAR T I & 48 A 8 B 15
B, AT U RO & Wb sh B0dE R 40748 ik F2 sh %k
% RS R 40, 5 il R G Rk SE B HLALE 17 19 1
Al o BIANERRIE L T v, 2 B B R e g 11 XL
SR B — R s o) 2R G0 0 Y 0% SR R (H 25
TR K BRI 3145 G 4 e O G A% 1 i 2K
PSR , 8 AR T AR G Rk TP A S e XU
TEEE AR v J3E AN 4 B A s e s il

g ) i BORe i FO5 FAdE ST SEhR T
LRGSR RO, I E TR I A
FE ) EA LR B ARG, A2 ALY S S
P8t , fe X M4l AT AR UEA T [, 4 F Bl ad 1
FLRAIERE B AL, i PR EEH R4, 18 21k
Uz

FEERAE & b SRV () — 2 1) [ X R — kA
TSl , TR B B I ER G , MR & B TR A,
IFAE T B B O I 1, RN B is
TR R, —F AT AR g T ol )
SR A ST IR T & I S A
REGE(SIS) A MMM R GE (CCTV) 475000 ¢
W, 38 o B 1 FURE DCS 38R 48 4 Se 4 i 2 — 1A
EHE V-G o WAh, FEEAE G 00 SR R 43 51l 422 2
DCS 54 GLU Al — (AL B V- SRR Bl . — =2
HR Bl W4 ) S it SR AR 2 T o
1.3 BEEERE
BER ) EREMNRA H A RSB RR e
, EERIIER B 4t BB R BE BT VY

N—

=

it



55 40 5 5 4]
2017 410 A

MmN B h KR

Sichuan Electric Power Technology

Vol. 40,No. 5
Oct. ,2017

__________________________ e = o e
'

2O
WEREEE

T RDCSLAKX

B2 —Z#EmEETEE
AEIRA 4 ANJ7 .

1) B RIS HE RF 3 T I ] J& 9 2 fek P A0 3R )
Hegeix st 7 3, wodt o LI K g 3t , S8
AR PTEEE R h O B GRS OR o E  E E T e
fE FERAS A RS STt 321, BE B PR J3E 3t 5 11 15 7%
B , FET RS ) R PR A AT LA A L

2) EREISW 45 L S U B % A ST UL
BB AL SR A TR AR AS A T DL AN S i 1l
TRIPERE, 25 i PR S RO BT 5 0 X Sl RdE Y
FRSRAE ST, A 0 Rt i | 2 ot T s e )
VUL, il 5 s 2 SRS I, R T I B BEHHRAL 5 i
FBIFEA IO BT AL, R 32 2R BUAR] Fof £ it
FAEBE,

3)EREL BT K AT KRR T B 4 ) &
SN RSy ST S NG DI B TR D& R S (T LI
G ERBC T IOIE R AT B S . BURRITER
ARG Z A IRE LA KCHR B B A5 B AL = H A f IR
B RS, 45 R GE 2 (8] AR G U L 22 Fif i
AATIEE KA b e A A7 52 B L T 7 B BT L2 B R 3
I A B AEDIRE

4) B REDLIRE : H— T3 3 of BRI 09 53 B I 45
BLREZRGICWEEE , X N RIS
fili XA 25 B OR 37 07 58, I BEX B4 A0 AR
GEREFEIEA T AL A, $ 1 B AT 19 B 25 (] A B2 45 ik
Frufentis ; e REAE KRB - 5 _EIF A AL a)
PRSI e v ARSI | A7 i SR T A 5 45, Al
Bl LT A T R e R 3 38 S ) s
2

2 oA R R TR 2 e T

&
H

RIR oA A BEIR A el & 8 Sl ) ik

SRR Aty A B 7 1) 8 A B T A
DXHRI v 3o ol A A X RE 5ol 0 0 R SR L iy
R R B e ORI I 1) 2 B 22 Jo 0 g 2
AR , DRI T B T 416 07 458 1) T B A (R
22 RE TR 45 2R G0 T 2 T i) ) 5 el DXk — X R T4 £
1, S5 RS RE R R G , ZRERAE R RS
X GG LT T A/ B A L P B L K
filf ke B 45 , BE i e A 2 M D B e Ml iz 17 T80
Je FIREmIs B SRR ek s Bl R
2.1 ZREREERZKENE

ZREME R G E— B IRE R G
MR B EHE T &, JF R R i 8 L RIRA
ARG ZRIMNGARER G, KGRI ] L
oy ERPR)E NEL 3 B, Al LA B RGU
BG4« 1O P IR 95 e SCH 126 A 55 (R B A
DN, ZEEMERE RGN LE5N, Gt
O3 R R 2% W 5 SR MR, AR 9E 2%
O3 AR RE R DA B B A 75 oK, 454 X R R e
v IEE S VAN, SEELZ RETR A BE R AZ B L BE TR A JEE AN
REFESI T

ZREMEE RS S BB L I AER G R JZ M
%, REMMSTHE RS IR RS U RS
S A IE I 29 A TR, K s LLTT A RO
AT EATEE s R, ZRERAE 1% R SR 55 4% . 1
AEAL AR, BE X FE S R A L A7 A
EH, fEERESREER AL, 1T
T TR 20 22 3 3 10 BILR B o) B 8 2 T 1 A7 A%
W RE e RTU 3 B0RE 28 G0 o0 A 10 25 2R e D 4%
LAFSHEET 9 DCS RYE, Tibfi o B HL
R R R Ve AR S P el BE DR 4
RGN T T
2.2 ZREREERFRITHR

FIEGE LT A L, 230 2O BRI 7E EAT 2
RETR B R G TR, B LT AN RR A

1) AN R 2R

22 R UL B4 FEL 190 0 A 190 2% 9 ) O A A D St R 5
W HATE AT AR (AT Al 1 SRR 3K L
BT BT 2HON, R T e TR G LR BRI
Mo FRAFER RRIEEEAEHER
S B R RIS S T TRLEE DN A R AR HIL K
HLL R IR I JRARHIL R TR v AL | B FAEE
BCE AR B PR R R 5T

-89 .



%40 B 5 W MR A Vol. 40,No. 5
2017 410 H Sichuan Electric Power Technology Oct. ,2017
[ 7‘\\
[(Lgad)
BB RS BN BRI BEFEAIHT B /;j\%//v\”/
[0 ~4
-l " . .l .l =
|y, Oy, Dy, ~| =) =, Wa®
ST/ I T/ 4 “E= /. Lot/ 4 8=/ N B
Sree K &rce Srce e Internet)
I I I I I | Bk N
I I I Il Il i
4
,,,,,,,, S T |

BEVRTH RS

ol | |
l
= L2
|1

AR ko

.
E ;I:/H
Il
I

Hem))) [y
é,_,-,/(/ ‘o L2y ///’9

RO P i R Y

| e - - e et e e it ¥ J—
TUFHUAR | |
| |
LAETAER | | LETAER EETAER | [
| |
| |
crstmp R | | e BT UL D tm R % WU RUEBRE | nmmsimns

B3 ZHAEERZNEZRATE

AR ANF I F G ARAS DT IEIS E  HRLATI

2) BRI A T 3K

ZRETAE 1 RGO T A AU SRR
uh N A AR 2 AR S R Rt T
B ] MBI By, O A7 T RE IRk £ v 4 il
o (EAH B Z 18] SO VIR AR o AR 8 o0 A X
REJR T A% (e b SR B AR & L, 2051
il T 2 G2REMAE T R G ERAE Bl M{E R 3, [F]
e AR s ) 2 R 22 B 4 il 2 KR AT AR 5 R
S B 0 Y EAH TR
2.3 ZRREERZKINERE

ZRETAE 1 RS REE L REMI SC B -

1) ZREHREE R A S M1, A0 45 S Hicdl >R 4
FOAL R S fF A AR R 25 404D E (58, EEH
TR R PEREAY AR A SRR A A A
VIRE 2SR ST A T i S T RE AR

2) ZHREVR BPIRSAE Z RETRE 2 R 1%
L IIRE, X 22 RE T IR A R I AE S 2534
i SRR S AT AR, RE SN (2 st TR
AT ZRET B AR

3) Z2RE T B DIE A i B R R el X B il R T R
AR B A J oK, e B ) mT e 14 A 2B, 5
BRI REIR IS B YA & T AN S B i 3, 15 2 R IR
T FRRACR A EETE o TR AR P 7o T 1 45

.90 -

R FUHIAS RIS RL B AR REBE 75, BEXS RE IRl A B R
PEAT SR B, IR B HI A 1 H B9 o

ZREMETE R G 0 I RE MR BEA LS Th REAE T
TR, RIE i R U R ik, HE T 2 R AR A
TR A, 51 el DX o R PR T e 4

38 45

Bl Ashfe 5B BeA e B
REAL LA, 4 LA S 2 ) RE 5L 45 FIAS B FLHK 1)
PR 3T ARt ot i de, gt St a 2
R AT T SR ARG S P TH AR 7 228 B B A

B AR USSR 1) H 2 S b BT
2R I SRR o NI SR V& T N I
HUMIZE DAL AR 5 2) A B TN T RS S Ak
SEELR) AP OC AR EZ 53 ) ) RE IR 1k
LA TS B AR A LRI T, T L, 3
BT AR ORI R R T s AN
A—3, s E B 2 HA RN R .

SE 1

g

(1] sk, WRoche, . BB (0], hEw A
WA, 2012(5) ; 47 —49.

(2] W7 RG] 2R D] B8R #l
K2, 2016. (T4% 94 1)



55 40 5 5 4]
2017 410 A

MmN B h KR

Sichuan Electric Power Technology

Vol. 40,No. 5
Oct. ,2017

T P A R L T R Y = i 70 5 ST 5

g FLE R
() R, g TR O I £ AT 04 i R 3 B0 B AT BRZA =, 1T GRS 610021)

B IAIRRACRS P AR A R R B0 T R, AR R IR 5B R G, B R IRMEB A R e A )5 A
KT BN, TR =R R AT K AR PR L R G0N BAT A Ao IR e 2

SRSRAA) KB G 5 2 T 35 v R U 2l

Abstract ; The particle size gradation required by circulating fluidized bed ( CFB) boiler completely depends on the coal
screening and crushing system. It is necessary for coal to achieve the ideal particles through the screening and crushing sys-

tem. The research on third grade screening system will control the coal particle size effectively, which will improve the stability

of boiler operation and increase the combustion efficiency.

Key words : particle size gradation; semi — open system; high — amplitude vibrating screen
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