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Optimal Configuration of Distributed Generators
Based on Adaptive Genetic Algorithm

Hao Wenbin', Xie Mingyang”, Xie Bo', Zeng Peng', Shi Chenhao’, Xu Jiongyuan®, Zhang Mingyu’
(1. State Grid Chengdu Electric Power Supply Company, Chengdu 610041, Sichuan, China;
2. Shanghai University of Electric Power, Shanghai 200090, China)

Abstract : Aiming at the optimal configuration problem of a large number of distributed generators connected to distribution net-
work under the background of Energy Internet, starting from economy, an optimization model for the location and capacity of
distributed power generation is established with the goal of minimizing the sum of investment cost, operation and maintenance
cost, network loss cost and power purchase cost. The power flow of distribution network is calculated by using forward and
backward method, and an adaptive genetic algorithm is adapted to solve the proposed model. Combining with the analysis of

IEEE 33 node structure example, the results show that the proposed model can effectively reduce the network loss and improve

Vol. 43 ,No. 6
Dec. ,2020

the voltage quality while ensuring the economy.

Key words: distributed generators; siting and sizing; optimal configuration; adaptive genetic algorithm
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Research on Network Structure of Pedestrian Recognition for Power
Operation Field Based on Multi — view Cross — modal Image Processing

Zhang Sen', Zhang Jie’, Wang Yao®, Liu Jinglong’, Yan Bin*, Shang Zhaowei'
(1. College of Computer Science, Chongqing University, Chongging 400000, China;
2. State Grid Sichuan Electric Power Company, Chengdu 610041, Sichuan, China;
3. State Grid Liangshan Electric Power Supply Company, Xichang 615000, Sichuan, China; 4. School of
Automation Engineering, University of Electronic Science and Technology, Chengdu 611731, Sichuan, China)

Abstract : The purpose of cross — modal pedestrian recognition from visible to infrared light is to realize the identification and
judgment of pedestrian identity in day and night environments, which is of great research value in the field of video surveil-
lance. Due to the different imaging principles of visible light and infrared light, cross — modal recognition is a challenge. A
new network structure is designed to alleviate the data difference between modals and improve the accuracy of pedestrian recog-
nition model. The proposed network structure is divided into two parts: attention — based modal transfer module embedded in
the input stage of the feature network, which can reduce the difference across modals, and block — based multi — granularity
feature decomposition module, which can consider both global information and local information and improve the utilization rate
of effective information. The experimental results on the open data set SYSU — MMO1 show that, the rank 1 of the cumulative
matching characteristic (CMC) index and the mean average precision (mAP) index of the proposed method reaches 56.45%
and 53.52% , respectively, which are 6.53% and 2.79% higher than the current best method ( XIV, AAAI —2020), and
effectively improves the performance of cross — modal pedestrian recognition from visible to infrared light.

Key words : pedestrian recognition; cross modal; attention; multi — granularity feature
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Comprehensive Monitoring Cycle Classification Method of Centralized
Monitoring in Substation Based on Competitive Neural Network

Zhang Yuze, Zhang Xinjie, Liu Xianxu, Wang Jian
( Chengxi Electric Power Supply Branch Company of State Grid Tianjin Electric Power
Corporation, Tianjin 300190, China)

Abstract: The influencing factors of comprehensive monitoring cycle of the centralized monitoring in substation are analyzed,
including the voltage level of the substation, the frequency of the centralized monitoring defects, equipment operation situa-
tion, the importance of the substation, the operation environment and the average load of the equipment. On this basis, a com-
prehensive monitoring cycle classification method based on competitive neural network is proposed, and machine learning
method is used to achieve a scientific and reasonable classification of comprehensive monitoring cycle of the substations. The
simulation results show that the method is feasible and effective.

Key words :substation; centralized monitoring; comprehensive monitoring cycle; competitive neural network ; clustering
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Research on Cable Structure Parameter Detection System
Based on Machine Vision Technology

Hu Lijin, Yang Yongquan
( Construction Branch of State Grid Chongqing Electric Power Company, Chongging 410021, China)

Abstract : With the rapid development of power technology, the degree of power infrastructure cabling is increasing, and vari-
ous cable failures and accidents happen more frequently. In order to improve the detection accuracy of cable structure parame-
ters before entering into the site and installation, and to effectively prevent and reduce the hidden dangers caused by physical
defects for the safe and stable operation of cables, a cable structure parameter detection system based on machine vision tech-
nology is studied. The system collects the section images of cable in real time through machine vision module, optimizes the
image processing algorithm and develops the detection program, widens the types of cable structure size parameters that can be
detected under the field conditions, and realizes the storage and output of detection data. The convenience of non — contact de-
tection and the traceability of data are conducive to improving the accuracy of quality control before cable entry and installa-
tion. Through comparative analysis and field test, it shows that the proposed system has a good practical operation and strong
practical value.

Key words: cable failure; machine vision; safety and stability; image processing
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Research and Application of Intelligent Inspection for Transmission
Lines Based on Deep Learning Model Miniaturization

Feng Yuan, Wang Xiaodi, Xin Yin, Han Shumin

( Baidu Online Network Technology Co. , Lid. , Beijing 100193, China)

Abstract: A intelligent inspection method for transmission lines based on deep learning model miniaturization is proposed to
solve the long vacuum period and low efficiency of image acquisition in the current intelligent inspection of transmission lines.
Using the PaddleSlim, the model miniaturization tools from PaddlePaddle deep learning framework can compress the model of
identification abnormal situation around transmission lines. Then the compressed model is deployed in wireless mobile devices
driven by the edge — computing inference engine Paddle Lite. The proposed solution is applied in a power grid utility to verify
its practicability.

Key words : transmission lines inspection; PaddlePaddle deep learning framework ; deep learning model miniaturization; edge

computing
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Research on Fusion of Electric Power Industry Data and
External Data Based on Knowledge Graph

Liu Jinlong', Ma Jin®, Zou Shuang’, Song Lihua*, Wang Qiulin®
(1. State Grid Sichuan Electric Power Company, Chengdu 610041, Sichuan, China;
2. Sichuan Captain Information Cooperation, Chengdu 610046, Sichuan, China;
3. Sichuan Gongzhong Project Consultation Management Co. , Ltd. , Chengdu 610041, Sichuan,China;
4. Fujian Yirong Information Technology Co. , Ltd. , Fuzhou 350001, Fujian, China)

Abstract: Aiming at the problem of fusion and utilization of electric power industry data and external multi — source heteroge-
neous data, an application idea of internal and external data fusion based on knowledge graph is proposed. Through the analy-
sis of the existing text information extraction and the mainstream technology route of knowledge map construction, an optimized
text information extraction scheme and knowledge map construction scheme are proposed to support the modeling work of multi
— source heterogeneous data fusion. A pilot application of risk identification in the field of engineering project process manage-
ment are carried out in a provincial electric power company, which verifies the feasibility of the proposed technical scheme.

Key words :multi — source heterogeneous data fusion; text information extraction; knowledge graph construction; enterprise

management risk identification
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Research on Power Data Sharing Based on Blockchain

She Zuochao, Li Zhe, Liu Haoyu
( State Grid Chengdu Electric Power Supply Company, Chengdu 610041, Sichuan, China)

Abstract:In the practice, there are so many problems of power data sharing, such as hard mutual trust, insufficient data secu-
rity protection, data consistency issues, poor data traceability, insufficient monitoring of sharing process and limited scope of
information sharing, etc. Through the in — depth analysis of pain points, constraints and operating mechanisms of the current
power data sharing, and combined with the technical characteristics of the blockchain P2P network, cryptography and smart
contracts, a power data sharing model is established including a network system, a blockchain catalog system, a certification
and trust service system and an intelligent exchange system of data resources. The proposed model has good theoretical and
practical application value for effectively solving the problems of mutual distrust, data ownership, sharing management, stand-
ard consistency and real — time data synchronization in power data sharing applications. At the same time, some application
scenarios of power data sharing based on blockchain technology are listed, which makes power data sharing more adaptable in
scenarios such as joint data applications of various business departments within the enterprise, or joint data applications of
power companies, government and finance. In short, it is of positive significance to help power companies grasp the opportuni-
ties of digital transformation and achieve the goals of production, operation and service upgrades in traditional energy compa-
nies.

Key words:blockchain; data sharing; smart contract
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Inspiration of Coordinated Development of
Chengdu - Chongqing Economic Circle Based on Viscous
Power Coefficient of Industrial Transfer

Wei Yang', Liu Shubin', Guo Fei’, Liang Jian', Guan Rong'
(1. State Grid Sichuan Electric Power Research Institute, Chengdu 610041, Sichuan, China;
2. State Grid Pengzhou Electric Power Supply Company, Pengzhou 611930, Sichuan, China)

Abstract: Regional structural adjustment is an effective way to build a strategic powerful manufacturing industry. Based on the

big data of electric power, the " stickiness" of manufacturing industrial transfer is studied from the industry and the space,
which is of great significance for Chengdu — Chongqing economic circle to provide the basis for optimizing the spatial distribu-
tion of manufacturing industries. It focus on the industrial concentration degree, the degree of industrial development and in-
dustrial scale to build the power ECN viscous coefficient model of industrial transfer. And through the model calculation and
verification, the regional industry characteristics, industry heterogeneous characteristics etc. are analyzed for 16 regions and
34 subdivided manufacturing industrial segments of industrial transfer in Chengdu — Chongqing economic circle. It provides
suggestions on the construction of industrial clusters in Chengdu — Chongqing economic circle for Sichuan, including the strate-
gies of central radiation, industrial transformation and industrial migration.

Key words: industrial transfer; industrial transfer stickiness; Chengdu — Chongging economic circle; power data
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Research and Practice of Address Fuzzy Matching in

Application of Power Enterprise

Liu Haoyu, Li Zhe, She Zuochao, Ying Zhuojun, Wang Wei, Zhao Zhihao
( State Grid Chengdu Electric Power Supply Company, Chengdu 610041, Sichuan, China)

Abstract : Address recognition, as one of the important scenarios of natural language processing in big data applications, is an
important and highly practical technical means. At present, power enterprises are actively promoting the evolution of big data
applications, and the demand of using big data technology to empower the development of power enterprises is also increasing.
The address information in many data assets of power enterprises, as the core field of connecting equipment — customer — enter-
prise, is extremely valuable for analysis and mining. The common address information application scenarios of power enterpri-
ses are first analyzed, and aiming at the key points, the extracting and matching methods are formulated for the address recog-
nition requirements of the core application scenes. And based on the data samples, the accuracy and operating speed of the
address recognition methods are studied and analyzed, and the practicability of the algorithms is compared. Finally, the algo-
rithms are summarized and the future algorithm improvement methods are prospected, which gives a reference for the practical
application to the related businesses of power enterprises.

Key words :natural language processing; fuzzy matching; address recognition; power enterprises; big data
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import re
import pandas as pd

path = a ] =

df = pd. redu_exces e,

df

province city district township  street street_num locationx locationy sum1

0 = B RET e R 5615 115367810 33271763  ZNEEIHREHINEERAE
1 ZH B AR XGEHE  ERE 4285 115800398 32.897844  LWEMATHAMK CSTIHIGRE
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for i in range(1,501):
It=10
with open = u pE1 i"E 0 | | I |
txtl = f.read()

« I

c2=1]
for i in range(1,501) :
1t =11
with open =
txtl = f.read\)
cl=1[]
for i in range(0,635760): #F 7T
c=0
for e in ext:
if str(dffe][i]) in txtl:
ce=c+1l
cl. append (c/6)
c2. append (c1. index (max (c1)))
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import pandas as pd
path = r”

df_jg = pd. fead_csv (path, encodirilg' ="gbk”) B IE B R
b i TR

path = r’a ¥
df_cs = pd. read_csv(path)
n=0

| | B u

SIS BRI

for x,y in zip(df_jg[”label”]. tolist (), df_cs[”label”]. tolist()) :

if x==y:
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MIHREER R 1207 5 ER 5 71.21%
{HMIHREE 500 Z53CHRSEMITA VL RCAERS 4 4 h,
PEIEEFRFEMT £ 0.5 min, 58 2 ICHEIR IS HIKF- o
3.2 AR2LEHMATHMUKE

225 FiT— PP OTI  SE, VERR R AR IEACAE
IR BIPAC A R IBATRCRACT , D 2 Hr
AR, 2 A, T 1 RRI R B E BRI N A
SROCE T S hE R 63 T A BT IR, i85
R SEBRAT UG R AT 63 J1 AR IVERC, — 5
I AT A 5 B AT 55, BNk 2 s HAT 6 4
BRI 80 A~ L ELIX 1000 A, B itk mJ L3 s AS W for

. 46 -

A - =8 - X B GE/NTE BC T L DA R e e A1
BEEHRE, N LIREERE LR EA KR
T 9 757 3 (B P BOCHE 7 BUE B, R 5
TEHAE P2 v R AT 07 0 , A DB 47 /0 Y1 [ 52 B0 o X
fir) o HIEASHIT AT

1) 2T Python H45 [ 19 5 F IR, 4 Motk
A B X BT S S T B T O R,
TE BN 25 5 B i) S E A 2 AR T 8 i

provice = []
for i in df[”province”]:

provice. append (re. findall (" (. %) 45 ”, i) [0])
provice = list(set(provice))

city = []
for i in df[”city”]:

city. append (re. findall (" (L) fi”, i) [0])
city = list(set(city))

district = []

for i in df[”district”]:
district. append (i)

district = list(set(district))

street = []

for i in df[”street”]:
street. append (i)

street = list(set(street))

township = []

for i in df[”township”]:
township. append (i)

township = list(set (township))

street_num = []

for i in df[”street_num”]:
street_num. append (i)

street_num = list(set(street_num))

ext = [“city”, “district”, “township”, “street”, “street_num”]

8 it FREE
2) 4 itk 2 b bk 45 B 5 SR ki v iR AT
PEPRVC L, DT L B ) W) 1 77 B2 B, JE B DG e &5 1
s ACH AP 9 FrR o

cL — L1
for ¢ in city:
if ¢ in txtl:
cl. append (c+”T7")
d1 =[]
for d in district:
if d in txtl:
d1. append (d)
tpl = []
for tp in township:
if str(tp) in txtl:
tpl. append (str (tp))
sl =[]
for s in street:
if str(s) in txtl:
sl. append (str(s))
snl = []
for sn in street_num:
if str(sn) in txtl:

B BTHE LA 75 7 K717

snl. append (str (sn) ) HULPE N7 HrE
snx = []
for i in snl:
snx. append (len(i)) 211 B VEAEEI I 27

index =[]
for i in range(len(snx)):
if max(snx) < 2:
index. append (i)
elif snx[i]l>1:
index. append (i)
snll = []
for i in index:
snll. append (sn1[i])

B9 XEMHHESRR
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3) # MR PT RC S IR 5 L, AR VT Bl 7 BERCRE A A
Mok R EAT S AL, 1IN DE FC R T kT - 5 -
A" WIPE S BB 3, WA hk X R 3 A
FBUIEAT 3 UK A, 12 A0 A /INVE TRC T L5 OGS i
AL AL, HEULIE 10,

if len(jk)==2:
al =[]
for i in jk_va[0]:
al. append (df [df [ jk_keys[0]]== i])
df1 = pd. concat (al)
if len(df1)>0:
a2 =[]
for i in jk_va[ll:
a2. append (df1[df1[jk_keys[1]]== i])
df2 = pd. concat (a2)
if len(df2)>0:
c2=1[]
for i in range(0, len(df2)):
cl. update ({df2. index. tolist () [i]:1en(df2["SUM1"]. tolist O [i])})
max_value = max(cl.values())
for m, n in cl.items(:
c_2. append (m)
if len(c_2)>1:
cf =[]
for i in range(0, len(c_2)):
df ["suM1”] [c_2[i]]
jb = jieba. lcut (df["SUM1”][c_2[i]])
cf. append (len(jb) - len(set(jb)))
if len(set(cf)) ==1:
bqd_dict. update ({page:c_2})
c2. append (c_2[cf. index (min(cf))])
else:
¢2. append(c_2[01)
else:
cl.update (({len(df1[”SUM1”]. tolist () [0]) :df1. index. tolist () [0]}))
c2. append (c1[max (c1. keys ()) 1)

if len(jk)==3:
al =[]
for i in jk_va[0]:
al. append (df [df [ jk_keys[0]]== i])
df1 = pd. concat (al)
if len(df1)>0:
a2 =[]
for i in jk_valll:
a3. append (df2 [df2[jk_keys[2]]== i])
df3 = pd. concat (a3)
if len(df3)>0:
c2=1[]
for i in range(0, len(df3)):
cl.update ({df3. index. tolist () [i]:len(df3["SUML”]. tolist O [i])})
max_value = max(cl. values())
for m, n in cl.items():
c_2. append (m)
if len(c_2)>1:
cf =[]
for i in range(0, len(c_2)):
df ["suM1”] [c_2[i]]
jb = jieba. lcut (df[”SUM1”][c_2[i]])
cf. append (len(jb) - len(set(jb)))
if len(set(cf)) ==1:
bqd_dict. update ({page:c_2})
c2. append (c_2[cf. index (min(cf)) 1)
else:
c2. append (c_2[0)
else:
cl.update (({len(df2[”SUM1”]. tolist () [0]) :df2. index. tolist () [0]}))
c2. append (c1[max (c1. keys 0)1)

B 10 R#FEHUHREE BT IS LA
4) WrUEZ T A MR TELE 11,

import pandas as pd

path = 1”7 ' ines e S s Gl e’ & G 8 [ |
df_jg = pd. read_csv(path, encoding ="gbk”) B F AR
path = r” " - Rewws wom . i e =
df_cs = pd. read_csv(path) HEEIIE 25 R A
n=0

for x,y in zip(df_jg[”label”]. tolist(), df_cs[”label”]. tolist()):
if x==y: #EFE—H, W+l
n=n+1

print ("PHRGSR P IEREREEN", 0, "HEFHFAN", n/500)  #Hiitl it FEER
TR R P IEMERIEN 325 WHZEN 0.65

Bl AR2UHELEREIE
ZOTRAIB AT EE FR TR, 500 5 SR Ak
T 63 T3 bk FERY DL , iz A7 58 UL 5 min, *F-
B SCEVLACHT 0.6 s, fEIs AT |- 58 42l /2 52

FHALEOR  (HZFEAERR 2 1, LR BoiZ I BRALA
65% JiAy , LIRS AL AT (— Mk, &
1ERERF 95% L I) .
fif Pz AT N8 1 ), A RS R D AC A
AP DR VG IE R84 TS Ak
LB, RIS LA LA
1) HUhAE AR S LT, s m . 1
o X - PHHTIE 16 55 xx X - IPYHEIE 6 5,
2) AT Res e N DL RS AN SO R I
PG 5 5, Huhk 22 R 3P IX I PE A T Il XIS 5 5,
3)A B ZVCECAS b ) T S Ay ol AR ke
X xx H73E () B 75 22 T A %A 1 24 RIS ), AT
REAIL 23 PRI DG JSC I ] T S50 235 2R T 12 1E o i 1 (
SR 3T 5 7 T T VR R I B TR R ) A5 R D E 45
mE 12 .
filenant| Lebel ["IEx L]
174, hinl  FRASEMMSK RS RABESHRKS 11455 HEAB1145
180.hinl HEEASRMTS RS RBAES AME$208 51 £ ER RMBENRAMMH L 412985
203 htnl ZRIASRIETSEIL RS EAM KSTRAST RIS 43855
320.htnl [RAI TS BERSSREESHABSHARS AR KHARTS
B 12 $HiREGRESG
3.3 ARIEMATHIEFE (B E@EAEL)
Xof T b ik T I | A A ) S B UG A A 1Y
T, R 7 =T LR DE BC T #EA 74310 5 (EJ2
THbhE 2R R AR R AR Z R Y epea
PETCTEAE T, B 3 1m RO Bk AT/ jieba 431
Tt IR LK Mk 44 R OEAT HERG 43R . TR
HBeE T s B ok
FH T A DG BCAS M6 %) bkl [ R34 o A <
B, AT U IE ST B AR R R T Ab
B, ORGSR :
) R B K IS WA 1, W) B AT
B UM
2) ISR S A, WP A S K EETE 2 LA
ISRV LN S S UMW EE O 5 AR A 03 & €
AT EECHCI NS 5
3) st —2EH0WT, G 3 55 33 S E A
ARSI A 13 FroR
X FAFTEZ A MR B RSO0 T, a0 siAR —
64 5 PULE —223 5 i fE N X R A A R i e S
oAy < AN DG 3 1) 47 T R SC R s By A7 LA KA
BTSN RN O VA WA AR S R VA o RSN 2 £ B ]
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snl = [] CBRE 961}

for sn in street_num:
if str(sn) in txtl:
snl. append (str(sn))
snx = []
for i in snl:
snx. append (len(i)) #lFE
index =[]
for i in range(len(snx)):
if max(snx) < 2:
index. append (i)
elif snx[i]>1:
index. append (i)
snll = []
for i in index: B, WHR3E 33GHIER
snll. append (sn1[i])

HLECHf#iE 5

S REWAsnx, JFIE F—2HlF

HUTRAR KNI HE S UL, T EEAN
HUIRT ALY JI T e Y5708 5 S 2L L

n = len(snll)

1t2 =[]
for i in snll:
1t3 = []

for ¢ in range(0,n):
if i in snll[c]:
1t3. append (1)
else:
1t3. append (0)
1t2. append (sum(1t3))
n=-1
snlll = []
for i in 1t2:
n=n+1
if i <2:
snl1l. append(snil[n])

B 13 > EiitiR 42

AW R/

1) $R3 75 DT C A 7 T 7E SCR 61 strle

2 ) R B 3 X6 A7 B e T ) AT T A

3) SEHUEE - HE A T LA

4) B AU 0 25 N A ik R A T A

D JiE SC 3 v s A 1 T 24 B, O A 17 1 44 R
FESCEE BRI AL B, 36 Tz o B 4 B B 118 44 PR i
I ATIE SRS AR S B AN B 14 R .

strle = []
if len(c1)>1:
for i in cl:
strlc. append (txtl. find (i))
else:
strlc. append (txt1. find (c1[0]))
jk =10
num = []
if len(c1)>1:
n=0
for i in strlc:
num. append (re. findall C (\d+)’, txt1[i:i+8]))
jk.update ({c1[n]:re. findall C (\d+)’, txt1[i:i+81)})
n=n+1
else:
num. append (re. findall C (\d+)’, txt1[strlc[0]:strlc[0]+8]))
jk. update ({c1[0]:re. findall C (\d+)’, txt1[strlc[0]:strlc[0]+81)})

#HEFY W i VLA HI #7387 X 7 917 B strle

H25 T FIHEH RS T

for k in list(jk.keysQ):
if not jk[k]:
~ del jk[k]

E 14 EMfEFHFREXERIEFRIIREEHES

HihE$E BB T4 R AN 15 Js, R AT
Fas a5 R anE 16 Frw.

XS L, W AR SIS R iR T
@B?Uﬁgﬁﬁl_??ﬁ%,FﬂHﬁ%fXﬁ%?ﬁgﬁ\ﬂﬁﬁkE@ICE%%&EL
THEAFR ST S 0 —— X, AT Rk A
RO X S BTG VL RE A TE AL o

THRASREAEMNIE 17 iR 2l
. 48 -

HLR AT IR SR

gk, HARTE

HFRE . 881}
{ KL . 31 ]}
R . Cur, "7

)\t : [ 1056° 1}
CREH : 491}
R [1819°])
(e . 307 1)

{ Rk [’84’]}

{ AL R 10° 1}
CRgiEE O 53 ]}
CAageE : L1990}

{ T . '35, '37° 1)
AR - 11071}
C=TRE : 98], "&lfy: 3]}
Al : 1411}
CRILKE : [ 154' 1}

&M . 202, "2'1)
B 15 AEEIM“EE - FHiES/” 835

36 {  township’: [ WARWH ], ’street_num’: [11°, "17°, ’46’, '45°, '10°, '47,
57 {street’: ['E#E¥G#E"], *street_num’: ['11°, "46’, '14’, ’201’, '6%5°, ’46%
58 {"street’: [ MZRH, '%Iﬁ?ﬁﬁ‘ﬁ’], ’ street_num’ : =
61 { street’: [' KL ], *street_num': ['15°, *18°, *8%’,

69 {'street’: [ Kmg#t’, '¥AKm#’ ], 'street_num’: ['30°, "10°,

72 {street’: [ F¥EPEE, VEPER ], street_nun’: [118°, *10°, 3%, ’183%7,

92 {'street’: [ A’ ], 'street_num’: ['16’, ’19', 30", 202", '8%5", '38%’]
94 {'street’: [ M=K’ ], ’street num : 16, 17
96 {"street’: [ HAET, *RHEE’ ], ’street_num’ ,
99 { street’: [HEH’], *street_mum’: ['16°, ’19‘ ’30' 1202, CHR, C75°]
109 {'street’: [ fill&#’ ], ’*street num': ['11', "17°, ’23', ’46’, *45’, '10’, "6
132 {"street’: ["PtLEH’ ], 'street_num’: ['16’, 24", '29", "30", 45", ' 10’,
133 { street': UEEE ], " street nun’: ['11, "17', "46', 745, '10°, "4, '8
135 {'street’: [ AW’ ], *streetnum : ['10°, "14', ’48%°, 4854, '148%°,
136 { street’: [ WE# ], ’street_num’: 10", "15° ]}

El6 s tEnEgEsER
R34 Rz B S K TE A
BT I R BB E 1 TR 2 10 min, 2R
TR 2 45, (B AT 2 o 7oK, R e e
VERRIETHE T 98. 6% , 54l JE PRI FH 75 2

import pandas as pd

path = r” mom m=E w e Bl W0 0 B &1
df_jg = pd.read csv(path encodlng ="gbk”) HIEI B R
path = r”” i wocha NN "N | . ' "
df_cs = pd. read csv(path) BTG 45 R
n=0

for x,y in zip(df_jg["label”]. tolist (), df_cs[“label”]. tolist()):

if x==y: BEF I, Wn+1
n=n+1

print ("WRRGE RF EREREEN, n, "HFZEN", 0/500) 2 it F4R
WAL R p ER R EBUEN 493 HERIZE N 0. 986

B 17 AR3UHTELERREIE
FRLA L3 ﬁ?jiggﬁb,HU%HL:ﬁEfI%iUﬁ*H?éjCﬁﬁ,
A G IRBINZS AT 52, Y IR T 2 0E ) e 3k Xk
SRR CpCal&ﬁtEﬁ£EE¥%§ifﬁi 55 3 M7 AR HER
M ATHUE B REAE AR 55 7 RN K . (W)
At 35T Python ) Pyinstaller {15 3425 | v] SEBLAE 6y,
FIAME A2 T AR A I b B s Y, 2 s i T 452
VEPE S R IE 1 . 3 Fhr REEE X ANER 1 s,
R1 3MAEHGEEXLE

Ak WERR/ %o T LT
Mk FR AL 71 4 h TRPENE R RE AT
B THiA 65 5 min  SEEERR L R RAG

BT A4k 98.6 10 min T

He HER
(T#%85 W)
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 E5mARE RN T AR S Bl R R F BT, B W R, 4P R EE R vm R4
WG Ko B ATARR BB T AT S0 R AT K0k B ARG R BAALT i, BT B F AR EFARLE
LA TRB AT ERE AT — 2694 k&4 2 IEEE 30 % .5 60 B & W 347 500 47 45 AL 4 R AT I it
TR A A T % A R E R vy AL 69 W IREAC T iR 0 TTAT A A M, PTIR 7 ik 2 B & h M R4
THEIE AT H LR FHEFAE,

SR : R AL 5 2 ) ) RUBE FEASE 5 S5 SR e 7 ) FL A A4

RESES . TM714  STEIRE:A X4 S:1003 - 6954 (2020)06 - 0049 - 06

Loss Optimization Method Based on Demand - side Response
Model with Multiple — time Scales

Kuang Hua', Mu Xinxin®, Qin Risheng’
(1. Yunnan Electric Power Grid Co. , Ltd. , Kunming 650011, Yunnn, China;
2. Yuxi Electric Power Supply Bureau of Yunnan Electric Power Grid Co. , Lid. , Yuxi 653100, Yunnan, China;
3. Electric Power Research Institute of Yunnan Electric Power Grid Co. , Lid. , Kunming 650217, Yunnan, China)

Abstract : The rational use of demand side response can improve and optimize the economic operation level of distribution net-
work and reduce the network loss. The characteristics of medium — and long — term demand response and short — term demand
response are studied, and a loss optimization method based on demand — side response model with multi — time scale is pro-
posed. Particle swarm optimization ( PSO) is chosen as the optimization algorithm. Based on the compiled power flow calcula-
tion program after adding certain constraints, the IEEE 30 node distribution network is analyzed and the simulation results
show the feasibility and effectiveness of the proposed method based on the demand - side response model of multi — time scale.
The research mainly provides a new idea for the optimization method of network loss, which is helpful to improve the economic
efficiency of electric power enterprises.

Key words: loss optimization; multi — time scale modeling; demand side response; time — sharing price optimization
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R R SRS Ay

Ing =0.601In y — 8In p +0.877In S + 2000
(1)
Ay AL SZEOA s p KI5 S S A3
Ja AR g WA TR
.50 -

MRIEFCL) , 23 B HC 4 20 N3] SR A R
Yy RAEE AR SEL, Ik 1 P
®1 SHRE

wm J\ﬂmjiﬁeuﬁz/\/ AR R E Y
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ik 2 20 000 35
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A/ (T5- KW )
Bl KEHBEBMHXA
1.2 2% Kef 245 M7
TE S ] B AN BRI T AT LA A A
RIS, AR S0 & SO A 5 R Y
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T A ST B ) L 2 b A S A A SRR A 4N X (2)
0, 0<(p,-p)/p <A
Ay ={K(p;=p)/(p-A), A< (p,-p)/p<B
K(B -4),

(pj-p)/p >B
(2)
X Ay )y BB AES B IRE T @ B R
AL p, o B s p R AR
s K S TP SO A Y i 35 A g L XA ; B
SRR
FEor I e o Rl P A8 3 AL 1R E] 9 MAH
Ky A AL X (3) 2=A(11) P, =
(9 p BIEREUEL 0.5, (p; — p)/pC AR j 20 AR
W S A B £, p,g 2R ) BTERIBEE 0 ~1,
0, 0<(p;—-p)/p <0.05
Ag = 0.4((p; =p)/p -0.05),0.05 < (p, —p)/p <04
0.4(0.4 —0.05), (p.=p)/p > 0.4
(3)
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0, 0$(pp—p)/p <0.02 Aql/ql (12)
g =
A = {0.27(pp -p)/p-0.02,0.02 < (p, -p)/p <0.3 / Apj/pj

0.27(0.3 -0.02), (p, —=p)/p >0.3

4)
0, 0=<(p, -p)/p <0.02
Ay = {0. 1(p, =p)/p-0.02,0.02 < (p, -p)/p<0.2
0.1(0.2 -0.02), (p, =p)/p >0.2
(5)
0, 0<(p;—p)/p <0.02
Ap = {0. 1((p; =p)/p =0.02),0.02 < (p; -p)/p <05
0.1(0.5 -0.02),, (pr =p)/p > 0.5
(6)
0, 0<(p, -p)/p <0.02
A, = {0.5((])’, -p)/p-0.02),0.2 < (p, -p)/p <04

0.5(0.4 —0.02), (p, -p)/p > 0.4
(7)
0, 0<(p, -p)/p <0.02
Ay = {O.%((pg -p)/p-002),0.02 < (p, -p)/p <04
0.25(0.4 —0.02), (p, -p)/p > 0.4
(8)
0, 0<(p,-p)/p <0.02
Ay = {0.06((10f -p)/p-0.02),0.02 < (p;, -p)/p <0.6
0.06(0.3 ~0.02), (pr =p)/p > 0.6
(9)
0, 0<(p, -p)/p <0.02

A, = {0.3((])1, ~p)/p =0.02), 0.2 < (p, —p)/p <0.3
0.3(0.3 -0.02), (p, -=p)/p >0.3
(10)
0, 0<(p,-p)/p <002
Ay = {0.7((1)g -p)/p-0.02),0.02 < (p, -p)/p <04

0.7(0.4 -0.02), (p, =p)/p >0.4
(11)
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Design of Intelligent Power Terminal System
Based on Family Heterogeneous Network

Zhang Yunxiang', Li Houen', Zhong Xiaoxiong®, Zhang Sheng
(1. Shenzhen Electric Power Supply Bureau Co. , Ltd. , Shenzhen 518001, Guangdong,
China; 2. Smart Sensor Network Engineering Center of Shenzhen International

Graduate School of Tsinghua University, Shenzhen 518055, Guangdong, China)

Abstract : In order to achieve the user’s intelligent control of electrical equipment and the purpose of saving electricity, an in-
telligent power terminal system based on family heterogeneous network is designed. Firstly, the function of intelligent power
terminal system is described which is compatible with WirelessHART protocol, PLC communication and Ethernet communi-
cation. Then, the hardware and software design of the system is described in detail. Finally, the test results fully verify the
effectiveness of the proposed design scheme.

Key words :intelligent power terminal ; heterogeneous network ; WirelessHART protocol; PLC communication; Ethernet com-

munication

PR 1A 0 B IR A 5 BRI A0 BE DR o
SCHRLS 18k T k — means 553k, BEAE KT . 5
SECHAZ i R RE P P I B RO VR A IS B

51 H

L, — SRR R HERR AL Z S, Pl AR H R
1 P L 2 B B R R R IS LA B
Fith A Bt i L N R A BOR fF R
TR THAMLEA T il 52 A 55y 2 R 1 g 4R
M BB R

TEARA (0 RE PR R 28 SRS A AT L A
PAURE R FErb Y FE A A HL T I, B REHL N

>

M2 J AR R S e 2 R 2 5 A Biafy fiag
BB BN R, BT A R
SR : [95 1 APHAIE S (61802221)

Shy il 5 e DG B P PR SR T R B B A A 1 BE A R Y
B o SCHRL6 ]I 17—l LA DSP J 4 FHAZ O B
AEJH FL 2 i, BE A% 52 L B8 FL 00 S 0 T B R IXC 1A
T i AT 72 45 P B0 1) et P R G 00 s e
HLPEH . SCHRL7 ]S i T — MG e HoRE S F b N
RN DR RS, RE G171 M 3h A5 7 oK
I 2l 285 T S 2 ) 9 1 A4 LS H g 2 w] R
Z[6] B A

(ER ESR R JLRR T B B A0 v I 2 ) a2 [
GEHRIT IR A HRL A B 2 LRI 04, T AN S X

.55 .



5 43 5 6 4]
2020 4£ 12 A

MmN B h KR

Sichuan Electric Power Technology

Vol. 43 ,No. 6
Dec. ,2020

P A SR SEIERe L, ATk 25 A s i B
[, TR T — Rl T SR A R % BE
20 RS, B — P34 WirelessHART [ /2 %]
2 PLC A5 LA K LA 38 15 1) S 4 70 ) 2% 24 i 3
G, BEMS S0 BU A Al 1 i FH R 2o (AN BB Ak 4% il K
FHLES) LLSGE R T sh ¥ M DI fg . fem il 505
BE T REM AT, T T A M4 5% TR
FHHEZR REAL M A& Sy In] o

1 ARGt

BRE T i R G0 — Rl G Z R R HTEAE
LR LA BAL AR HOR il 1k R 34 Jo] R PR 1)
BRI RIS 4% T L RE ST
REMI I & . T i it —Ff & T WirelessHART A1
PLC 11222 514 ) 19 2 fig FH H i R 48, BB % 55 B
BB 2 HL , AT SE B 2 L B T RE
L1 REEiitiy B ARFn R
1.1.1 Z%&%i B4

Frcit REE FEH 172 L — A Wire-
lessHART P35 PLC BRI AR AL 20 R 48, X
R AR

1) % F WirelessHART 4%, WirelessHART [
25 AT LA 3 S HF WirelessHART [0 24 1) 8 R H &
IR HE IR B AR R G R R L S {E R R
WA IRE o

2) 3Hf PLC B8, 044 PLC B A —1
PR 28& , E W 26 PR L IR B E 3 Y H 1Y

3) SCRE RSB R AR Ty 1 A B, AR U]
F PR 15 S

4) SCHFLIR 2%, (4578 BE Y ELIBE ) 28 3 vl LA
TRV R ST, SCHFMR S5 i o 11 46 b s 280 5 ., 32
R IR 55 s 42 i) 2 3o

5) X R G AN L AR A
1.1.2 Zzigit R

T REE R G RR E W RE L T AR, FE R
P SRR — 2 Y s

1) ATV R DY EEME 28 RGEAHETT LI L
YETIEW PR T, 78— € R 100 45 PR T (L hE
HEWITT I 5 5 6 T IE RS

2) Rk AR N T BT RE R AL L IR, B fE
PERBUAE R gt ] DL s Ao 2R 55 1 A2 4k, 415 5
Bt 2 AR, i AR AT A B, AR 1) 3K

- 56 -

BiH R R HIAE S . RGN AR TR 2 L2
B 58 12 S A AR R SE

3VRIIFENE : RGEAE TAEBATT W% ] LLELUAL
IRAYIAEREAT TAE, I BT .
1.2 RZAFRIEIT

Pt i R GE T 2 TAETE— D RBEM 28N, IF4H
RS EMR TAE . il 1 B, K 22l e R BT ik
THR G, A7 5853 R R 40 i AL 5

=

— \
!
m
/B
==~~~ ———— -7 | 1 T2z D
|
| ? (] : * ® WiFi
|
| =
| Nodes Master: ° A' —
| A~ | AN
|
|

Bl HeeHABZWRRS

TEEN T 228848, B fig ] F 2w 4 A
Horp— A ity 5 LUK W 2, 8 2 IR 45 45 ol 19 A
(Master) {9 Ff €2, 5 AP AL 48 077380 1 5 JHAth 28 g )
AR 38 5 25 (Nodes ) 1Y £f1 €8, A B 2Z (6] AT DL 4T
Bt ATk i SRR M RE 5N
WL b, —E R ORI T B IR 22 5 R AR
M, B e o L ER AL & WirelessHART
TeLe M L85, FH T R A g itt 4 7 o2 {5 5 [RI
A& PLC A8, 38 3 e ) £ B ok, mT LAtk Ay
AHE IS .
12,1 @y 5 &5t

FEFT TR e R Zm R G, B— 614,
ALHG R ST A, AR A T S DI RE . X —
AT S, B A WirelessHART W 25 L M
PLC W%, LIRS &8s fak [l 4 TAE , it T5
ES P

RIS S S U M S S U S S P -

p
r \
: WirelessHART PLC |
| |
| |
: MCUZE i |
| |
! |
{ e R R R P |
/
~_

B2 EETmERT
— T AT A T A el T A R A



5 43 5 6 4]
2020 4£ 12 A

MmN B h KR

Sichuan Electric Power Technology

Vol. 43 ,No. 6
Dec. ,2020

WirelessHART JC 2538 {5 15 B | PLC #EH A% B 45 15
PPl R IR sl e
1.2.2 JRE-3a% 569 R Rkt

IR 55 #5190, bR T AL RS A R i
T LR M, an &l 3 fs o

\
[
| | WirelessHART PLC :
| |

|
| N PUKFT | |
| MCUZE #fgi R m 20
| |
| |
|| femEsmis IR )l
N, ————— ———— . »

B3 REHET AT

JIR 55 %8 v i) LA K RS B i A5 R 498 T LAGE 2o B
15 O A i 540 o
1.3 ZREGEGFIZITEEHN
1.3.1 =4 % 238883

P 2% RPN RE NG, FIEE
ARG M E MMM %K £ oo, B
STM32F103ZET6 .ts i A S A% 0 B I i il 2 03X 2
—/~ 32 fii 1Y Cortex — M3 A% ARM AbBEZS, i
Al 3K 72 MHz {9 20 35 5 B, H 45 B B | f5% 1F A i
3 PR FE TAERIS, F R BR 2 Hb B AR e R IH AR, B
JIT s B A S HL D AN B — B SR 1 HL Y
FIANES SR B AT TR
1.3.2 WirelessHART #&$h

WirelessHART #ibe =2 iy 3365055 - MSP430 il
RF £k CC1100E 4 i, H o, MSP430 J2& TI 2w
() —A~ 16 LARDIFE ARBLA Y MCU, 1fif CC1100E
T A ® ) — 0T 1 GHz B3t Bt LR Jf S Re 2 Fh
fige LA K SR AR A e
1.3.3 @& A& kR

F, o 2 AR B £ 5 L 2R A, B R B LA LA
FAF6 v B bR, 2R F KQ330 3 I D 6 2 i i
fEtlpie
1.3.4 R EHE

HTBUR RS R EHEN, REAERS D
TSI — > NN AL B o o] LU 10 m LIN A
BA TG SR 3l IR B fih & i) 2B B — > ik b A
5 HETTAT DA s A Bk op fF 5 i GPIO I H 3% A
S AR

e AR B 32 B — A0 e b ) Rl B 2
Ji, PEFE T CS9803 E M AR A
1.3.5 IEKshAisk

DK SIS SR FH A 328 1 M L T 5 1) PR, AR B
PEHC 220 V AT AE i il ri 8%, LR BLR 58
()38 PP o BIR SR R SR FH 28 bR re 3% 3K 50 7 7 2o
TR R B H 2 AN SRR = AR A A, 2 A SR
I, R = R G0 R BURE W] LU RO R i A

G AR LRI B RE T .
1.3.6 A KMAER

IR 55 i 14 LA K B B AR R 55 v 15 0 S a4 7
15638 15 1Y HE Al , B AN E R UART — PLC %) 45 42 1L 0
K6, W INFRER TS & 2N HMER I 45 R ZE R AR Y
FHE 2 i U A 4R R A i) 1 I T . 1B R
ENC28J60 3 AE Ay LUK W38 {75 008 A, %08 Fr /2 28
LA 4 2%, B fRs g AR aiAS H s 5
J R =
1.3.7 mtriEo

A Z AE B iR DL K de 2 1 &%, #F
S IE A R A O AE A 1 11 57 K, 2 Y00 A T 3 A 4
14 UART . SPI.12C % JL#, H:rp UART L4 K SPI
F: R A BUAAR B 7 50 5 1 ) T 8 AR A
X HUR T UART DA SPI 422 DA R 1138 45 14 &
ZHML

UART 2 —Flfic & WL, )iz W FH T EIA (RS -
232 SFE4E M BRSSO o I T/ R A R
AL, AT LK 21 i SR A e i e/ I e ok
wEEEN,

SPI & —Fh ] LA TAEAE 2 XU TR 1 R 25 1Y
HAREEHARAE ™ o SPLIEAS A S 5% 20 EHLAIA
B, Hor EHLAT DUdE E B sty , R i 21
Ml e 5 | Bk e S Ab T TARIRES
1.4 REHEEHM

G 0 RE AR S R RGN R, R
SRR )2 A B R S B, axX B SR AT OTAR
EWARM v5.30 fEh0F & T.H, £ H CIBEF1ER I L
1B =, % ST /A7) & 4 i) STM32 Firmware Library
v2.0.3 VERIF RN
1.4.1 BM&GHER

wE 4 fs i 280 2 d = 2B A,
H STM32 [ {4)2 52 i ST 23 5B 7 $E Ak il — it 45
M32 NEREEEREY C 155 1, A dh5AE RCC ib4h (GPIO
F2 11 T ) e 3R A D) RE 5 G I R PR B

. 57 .



5 43 5 6 4]
2020 4£ 12 A

MmN B h KR

Sichuan Electric Power Technology

Vol. 43 ,No. 6
Dec. ,2020

PR IR T AR LA R BRI E L R ST HIE Kt b 3
AL S5 N Z AL 5 OV R LA™, A 47 R 1 r AL
Be i LED 4579 KT A 45/E VUART #1130 4 20 5
17 MR LA S AN R A Kl A e

| LED$&7 | |WirelessHART| | RLC | |4§;§§%§| | R IR |

Il

| UARTIEB (54 2 |
MCUEE

1T

| STM32[E 2 |

B4 HRERGENY

1.4.2  fd=4) 3% 23883k

TS T i 2 4 2 B Y A R RN AR
e il e 45 R X STM32 gEAT Rt &,
PAFE RCC BHEP L E \GPIO 5| BHC & 55

TG, B E A S, RSB RCC
_Deinit( ) BEON RCC I PIEEA TR 4G 10 1 1 ; PR it
P H RCC_HSEConfig ( ) PR L & STM32 SR F 4
PR AR IRAE I B IR, IR PG IR s 35635 T )8 STM32
B Flash FilfF B, SR 5 0 8 N i G A s 5
2k APB1 1 APB2 oy i 18 i, 5 J5 N Y PLL
AR Ky 2R GE S Bl

Bk, 255 NVIC_SetVectorTable () p8Z%}
Tl i B R A S P BT SR IEA T R LR A

)5, 2588 GPIO_Configuration () pRZUXT %
5T R IR
1.4.3 WirelessHART A3k

WirelessHART i3k | 0 5 UART 2 0 5 f4 #i
arFATIEAR . P 0 EEA I KRB D
AR 1 o AR 42 101 pR B0 2t o ] 32458
FEHL PR %% USART_SendData( ) LA fz USART_Re-
ceiveData () P e EIOR 92 U 19 &2 2%, 48 )2 K
B 2R E TR MSP430 8 -t 5, 42 UEcE
Fe VR — G2 o DB 24 , 1) ] fink 2 v 0B A s
K1 MSPA30 X Bt fifist— 20 Ab B
1.4.4 & A E A

Fir R AR PLC 53, T DLl i UART 42 11 56
P 2R A T B AL, F PLC RSB TXD 422 1 B %
BRI RS 19 UARTL B9 RX B 32 Ui, 4%
PLC AHe ) RXD 42 113 5o 2K FR 3t A B, 3% 422 3] 6k
Pl a0 TX B A ik it

PLC B B4 PR TAER K B TR

.58 .

HE CTARRE, S T T4, R A E CTAE
B
1.4.5 JR%-35 35 K M A3k

WES fros, LUK A HE 32 22y ENC28J60 Y
#1441 4 2 (hardware abstract layer) . SPI % 1 |
TCP/IP HpslkR A J 121 Web iR 55 #rdlml. Hr
SPL 2 1 11 53 5 00 il 28 21 738 45, 64 7850 % 4
TCP/IP HpisUkk 5E BLIE A TCP/IP W 4% Uj fig ; Web
i 55 2R A —AF BRI EE) Web Al 5545 , LAE 5
FIHATACH.,

4 I

Web HR%54

SPI

TCP/IP

ENC28J60

BS KM

B e H 2ty 2R GRS A I 2 LA
J7 1 AL AR IV R AR TAERS B T3l
i T D RE s X455 R ) Y B ) B 40 I DL R DR
WirelessHART 38 1Z LA J% Mesh W48 4H @45 ohfig
2.1 XAHEBILERSEREFIHIEHTHEENK

2% T B A0 I 3t (S 2 A 55 i it B s RDAT 5%
B BRI SS i e AN AL AR Ak g
IR A L S LR AR B, T8 LR IR 58 B 142 422 3]
SR N o5 FH A T AR 3 2o TG 28 I 2% 3 42 3] [R] — A~
SN . X RGEHEAT L, e R G IR Y
IP Mttt A7 SR, DL BE 35 A 31 DL K I 45 20E 47 3

Fo W ARGLAY T I B, AR JE R IR RS T 2 )
FEER W, IS KPR .

1) N 51378 25 R 4, A5 4k L ge LR T, K
T RS R ATRE RS B @il
A7 n) [R] Jy 35 9 P R i htep://219. 223, 168. 254/
h403/ 5T, AT DAOWEE R L LT A TR IR

2) BRI AR TE B AR 20 4 ~5 m
VL B, Jo 2k A% B b9 LED 48747 H 8h i 52,
[FIEE, gk AR P, AT 552 . BN R 4%
(A SR AR R T AR IE 8

3) Ui ) IR I 0T AT, AT DA B AT b



5 43 5 6 4]
2020 4£ 12 A

MmN B h KR

Sichuan Electric Power Technology

Vol. 43 ,No. 6
Dec. ,2020

SeRE . VIR RGN TR AR TAERE
WRYIRBIEH o

4) FE M BU Bl il G A, Ak r AR I
F, FHHRATIER , U Pri it R 400 F-sha dil D) hg
AT LATEH TAE,

GUREW]IZ RGN 4 ~5 m L FEN A GRS
TGHAH B N, AT BB R 48, F H el LU i Web
Il 55 i sy 25 1) R0 T B4 i BRI R e 09 TARIRES
2.2 BAEMNRIEEINEENIK

W T2 55 it PO FL ) D e i 4 ) R AR I
FEIMA S A5 ke 2R IR SR L K L 07 B Bk
IO T I = 17 o AV I A 5 g A I W )
UART Hiik & ol S 5l () o kb o 6 05, 0 iR 55
Ui UART bk S0RkcChy 1,5 A% 5 i 15 50 H k4K
WHCR 2 ~6, X4 H IR 4 51
TEBISMRT gty WL .

1)1Jji8] http://219. 223. 168. 252/h403/ 51 [, 7]
DIERIGUE B2 T 5 AT, BT 38 4 TR IR
A, NE 6 R, ST RS TIREIE R o

2) FEM T AR S —> LED TR “ I &7 #&
B, AH N 2 7 3t 19 05 ) 4k FL g PR A, a5 A R Y
LED &7, Bt R 00 B 48 7 AT Ab T s s RS . 3]
Pt RGeS 4G e e IEH o

]

» B )
B g g A ———— |
Te » 3 ‘6 <
€« & C A < http://219.223.168.254/h403/ QA
() Operation () Course £ Programming () Interview () Research (] Utilities () Pictures »

| |

PLC Network Devices Demo

' « Type Status

LLED OFF
2.LED OFF
3.LED OFF
4.LED OFF
5.LED OFF
6.LED OFF \

Copyright © H403

B 6 PLC MEEMR

2.3 WirelessHART B4R Mi&@ {5 The iz

B, ¥ WirelessHART 2 0, & 2% 155 B 3l i
RS232 Hi SEAE i He fl USB — RS232 ki e 73 ]
RIS EICA RN USB #: 0 R 5, 5 &
SEICA EATIF AR R ) T, SR e s T H 1 8
I, R RBEHRAT H 1 R | a2 B 75 RE 58
RSB 5 Jie i , 3% 422 R IR BEH B ZE 10 AR [T 7
BRI bR RO 1 BB A T M 2 R ik

AR W 5 fil 1 8 R

ZeE R, FE S K b, RAE<3% AT L f
FHBGAS Y AT B AR {5, 15 2 038 05 8 in k1
FIi7R o

AT T @MDY X s AT T 2R BE
J, LA R SRR A B ) TE R R <3% 1Y)
AN AR BIPT S EEAEE nER 2 PR

F 1 WirelessHART il fE 40 &4 MK B 47

BRI WERE, RKEEER/
BB/ m (kb -s™") m
2.5 250 240
2.5 150 640
5.0 250 560
5.0 150 700
F2 WirelessHART Zi%E &4 48
el Kk v g% WEEE, RKEEEE/
B IR/ m (kb-s™") m
2.5 250 25
2.5 150 32
3 %45 &

XA B T —Fh R T A A Y
BB Zdm R G, (R 455 WL AL IBAR 19 1 il i
IO, S T RS R R r AR i H Y
SRR S B 1 It T-ah i 2, T RS
LRI AT B LSRR E B 25, RIIE T R 5 AR
A AT R RE M LD SRR

FEARAC, S 45 PR 5T T (194 AE T i1 283 R 48
LRSI E SNSRIy iy Y N P o e A
LA A . RN, 7EdE m e R R B, S
ARG ERE WA T D

5% 0k

(1] BRpEE  RPBI7 222k, 55 B Re i M R 25k [T ]. A
WA ,2009,33(8) ;1 -7.

(2] TR, ol 55 1= P A B R R A 1T L e [T ]
HL 5% #,2012,49(2) : 1 -6.

(3] wjgte, £, 5 bk, 55, T ) 2 /e i i 5 2 45
BREEEMASMBOT S T]. Bl 54K,
2010,47(9) :35 -38.

(4] Z=0ud 8 sk, 45 B ae I e A iy e it [T,
ZRIHHHAR ,2015,43(1) 73 - 74.

(TF4% 70 )
.59 .



5 43 5 6 4]
2020 4£ 12 A

MmN B h KR

Sichuan Electric Power Technology

LT 5G 0 I 2% B 747 52 4 Wi S s 5

* X, F,ERI
(L. R A4 H s a) H R e e, PUJI] A#R 610041 ;
2. PP AR It A E L O JE 1 620010)

 E:xS5CABREREZFDRP ML LA RBHTTiTH, dA,LETROALZIRPOEAFEZIR
2 R ST T 56 Fo 4G 695 2B 7 Kok Aol SEE AR LA 5C 0 B F R AW, M T AT 56 el M
ENRYPELGYER, BRRET AASC LM A L2 MAEX TR T 56 B W £ SR 60 % o0 7 Kok fm
B AR 6 MBI W W 2 R4 L5 HAE R @A DR Fm 4 8 T AT 56 fod M £ SR 69 % A R L 1 3 36
KR 565 22BN L 2B

FESRE . TM7T TEREDE A LEHE 1003 - 6954 (2020) 06 — 0060 - 06

Research of Security Protection Strategy for Differential
Protection of 5G - based Distribution Network

Zhang Tai', Yang Xue”, Wang Xiaofan®
(1. State Grid Sichuan Electric Power Research Institute, Chengdu 610041, Sichuan, China;
2. State Grid Meishan Electric Power Supply Company, Meishan 620010, Sichuan, China)

Abstract: The security protection strategy for differential protection of 5G — based distribution network is discussed. Firstly,
the architecture and implementation principle of differential protection of distribution network are given. Secondly, the security
of 5G and 4G networks is compared and analyzed. Combined with the security challenges of 5G, the security protection re-
quirements for 5G — based distribution network are analyzed, and then two security protection goals for differential protection of
5G — based distribution network with SA and NSA are proposed. Finally, the security risk points and countermeasures are given

based on the data flow and boundary conditions of the differential protection. The results demonstrate that the proposed security

Vol. 43 ,No. 6
Dec. ,2020

protection strategy is effective.

Key words:5G; differential protection; security protection of network
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Research and Application of Longitudinal Differential Protection
of Distribution Network Based on 5G Communication Technology

Guo Li,He Feng,Liang Yan,Wei Xiang,Zhang Dan
( State Grid Urumgqi Electric Power Supply Company, Urumqi 830000, Xinjiang, China)

Abstract : With the rise of 5G technology and the deepening of network co — construction and sharing, power business applica-
tions have put forward higher demands on network delay, bandwidth, reliability and other indicators, and 5G + business con-
struction has entered the fast lane. The principle of the longitudinal difference of 5G distribution network is analyzed, and a
system architecture, communication networking and commissioning plan are proposed. In the laboratory environment, the com-
munication system construction, parameter configuration and online commissioning of double longitudinal difference protection
device are carried out, and taking 10 kV distribution network line for application example, a new indoor distributed system is
built to meet the requirements of 5G network communication, and two different 5G networking methods are horizontally com-
pared. The test results show that SA networking method is superior to NAS network and is ultra — low. The network channel
delay and ultra — high network bandwidth can meet the application conditions of 5G longitudinal differential channels. The im-
plementation and application of the overall plan can be used as a reference for the construction of intelligent distributed power
distribution protection and self — healing control systems in the future.

Key words: 5G network; networking mode; longitudinal differential protection; channel delay
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Exploration of Application of Beidou Navigation System
to Disaster Prevention Monitoring for Transmission Line

Li Zhe, Liu Haoyu, She Zuochao
( State Grid Chengdu Electric Power Supply Company, Chengdu 610041, Sichuan, China)

Abstract : Transmission lines cover a wide range, and have long transmission distances, bad environmental conditions and
complex geological terrain, so there are many problems such as low efficiency of inspection, long cycle of re — inspection,
inaccurate monitoring data and so on. In view of a 220 kV transmission line, there are tower foundation settlement caused by
geological disturbance, the deformation of main materials and the increase of inclination of the tower. The Beidou navigation
system and the foundation reinforcement system are used to accurately and reliably obtain high — precision monitoring data of
millimetre level and comprehensively grasp the real — time status information of various risks. Through constructing the disaster
prevention monitoring system for tower deformation and geological hazards of tower foundation in transmission lines, the field
application and data analysis provide a technical reference for the application of line disaster prevention.

Key words: transmission line; geological disturbance; Beidou navigation system; monitoring of tower settlement
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Construction and Application of Intelligent Monitoring System
for 110 kV Cable Bank Well Based on Internet of Things

Liu Yunlong', Zhou Daming', Zhou Yong', Huang Huixian’, Zeng Xiangduan',
Xie Xian', Shao Yu', Liu Yingjian'
(1. State Grid Chongging Jiangbei Electric Power Supply Branch, Chongqing 401147, China;
2. State Grid Chongqing Electric Power Company, Chongqing 400015, China)

Abstract : The power cable plays a key role in urban power supply system, and the cable bank well provides a channel for the
cable placement. In the daily operation process, the power cable body or intermediate joint will overheat, and there will be
overhigh temperature of cable bank well environment and overhigh water level, and a large number of abnormal smoke and ille-
gal invasion and other phenomena also threaten the stability of cable power supply system. A set of intelligent monitoring sys-
tem for 110 kV cable bank well is introduced, including intelligent sensing system, monitoring host system and online monito-
ring terminal system. Firstly, the sensing system composed of multi intelligent sensors is introduced. Through the wireless
communication between LoRa technology and the monitoring host in the well, it is determined by data calculation and experi-
mental test that the system can meet the long — term endurance requirements by relying on batteries. Then, the multi — func-
tional background remote monitoring terminal system is introduced. The background system is based on NB - loT technology of
the Internet of things to connect the remote monitoring host wirelessly. The system is applied to the drainage well system,
which can sense the health status of the system in real time, and greatly facilitate the operation and maintenance personnel to
find faults in time and deal with them in time. It is of great significance to ensure the safe operation of power cables and im-
prove the reliability of power supply.

Key words: power cable; cable bank well; intelligent perception; the Internet of things
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Research of Online Monitoring Scheme for Distribution Voltage
Quality Based on HPLC Broadband Power Line Carrier Technology

Yu Min
( State Grid Zigong Electric Power Supply Company, Zigong 643000, Sichuan, China)

Abstract : In distribution network, voltage is one of the key indicators to measure the power quality, and it is also a key factor
affecting the normal operation of power equipment. Strengthening the monitoring and management for voltage quality of low —
voltage users in the substation area plays an important role in improving the quality of power supply and improving the social
image of power supply company. However, the existing management methods cannot accurately monitor the low voltage, espe-
cially on the user side. Therefore, a design scheme for on — line monitoring of distribution voltage quality is proposed based on
HPLC broadband power line carrier technology. On the basis of the existing acquisition system, through changing the downlink
communication mode to HPLC broadband power line carrier technology, the accurate and high — frequency acquisition of volt-
age, current, power, phase and other measurement data of smart electricity meters is completed. Furthermore, the precision of
distribution voltage quality is realized, and the data for low voltage governance is supported.

Key words:HPLC; online monitoring; broadband carrier; data acquisition; voltage quality
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Implementation and Practice of New Digital Infrastructure in
Energy Internet Construction for Park City

Pan Xuejiao', He Bing', Xie Tianxiang', Qiao Yunchi’, Hu Yuanyuan', Xiang Keni'
1. State Grid Tianfu New Area Electric Power Supply Company, Chengdu 610041, Sichuan, China;
( pply Company, g , , ;
2. State Grid Sichuan Economic Research Institute, Chengdu 610041, Sichuan, China)

Abstract : The "new infrastructure" is the infrastructure construction based on new and high technologies. Focusing on big da-
ta center, industrial Internet, 5G application and artificial intelligence, State Grid Corporation of China determines new work-
ing thoughts of digital infrastructure under the development of energy Internet. The integrated energy service platform based on
industrial Internet and 5G technology is proposed by Tianfu New Area Electric Power Supply Company, which mixes the idea
of "park city" together, and a green and environmental, intelligent and efficient city ecosystem with open sharing is estab-
lished based on energy Internet. The technology of "5G + industrial Internet" is introduced as well as the functions of the in-
tegrated energy system. A plan of gradually building an industrial ecosystem is proposed tanking custormers as the center and
for sustainable development, and focusing on the implementation of Xinglong Lake Demonstration Area in Tianfu New Area,
the fruitful achievements have been achieved.

Key words:new digital infrastructure; energy Internet; industrial Internet; 5G; integrated energy system

Vol. 43 ,No. 6
Dec. ,2020

0 51 H

2018 42 F, AP A5 IC A DU AR K I

DX BEI P AR 31 B 5 2 Bel 3o Tl A e, R AR 2

MR AR A TR B R M, KR

DX 74T 3 NI e BE Rl 1) 2 PS5
. 86 -

TR S PRI A 7™ I 22 35 3045 D7 T DX Al 72
T R R REEOR . HRT, R X 2 Ak A
FHRYREVRAE BRI 551 &5 A BOK-FATIAL T RE IR H 4=
PrEL, W B T ARG R REE R IRE B2 S
BRI RGURHIM SR, HAZ BT RS485 FiFy
TIERPEHAGEANT, TEETT B WA — A, D
SR T AR | ) R A 37 ) O 246 A i o 246 51



5 43 5 6 4]
2020 4£ 12 A

MmN B h KR

Sichuan Electric Power Technology

Vol. 43 ,No. 6
Dec. ,2020

U BRI B A OB

SEAR T DR Al B R RE RS BT OR , £ 1 A
FTHU5C + Tl IR $OR 255 BE IR IR 55 °F 5 77
% et A RO 55 Bl I 55 B P i s
Al T REFEFE R BE IR 7 37 A i 5 DA HEL I B UL K dl |
255 7 i 55 22 A5 T B AL 55 i 5 R BT 3K fe
b 55 15 B, IR 55 B I B I A I 5 0 ) T AL
Ferd, RTHCRNE B OB i H AR i
B S5 RGN IIEE MR BT A4

1 5G+ T EEEK

BN ER P E R (ESE TR 35 B N B S E
iR LR LT R AR A TR, L
KA, T 3 Tl FLIBR - 15 ST A U R U
R IERE, B 2 i AL A B A6 s 5
BB A FE AT R PR PR . Tl 3K R
Az AR g DR IR 7 M i P [ K 57 3l g ik Ok
AT R LR D B HKFE S 5 S B 2 4k
JE 22 BEE L HE I P R 4 L B8 — A B HfE S A
LA oMb o R, S BRI A= 4R Tt Al
DAL, Tl B R 0 2 B AN 7l ) B e A5 B A
BREALEE BY , REAS 4 8 A 587 ML T2, s Sk 22
TRRCTF AR

5G R IRIIAE AR LE (9 R BB 2 IR 55 LA
e IRV R DRy FE Al ) 10 FH 9 508 A N Al
THE%, BEMS S Tlb LI R =l BB AR 2R Ak i
RAERTES R 2R M Ls BT 2 8%
(g Pt i O AR R R

2 LAGHERAS

LRABEIR R G — b At — MR AL 22 BE HL AR
TR AR R, BREGGRBEASMEZ
B —REIR R G, i = F 5 S B S A R
REVELOIC AL 181 32, fige R DR g S92 1F 1 1 B AR5 1 | i Ak
PSRN ] S BOR S8 A 22 4 R R E
STk,

REVR BTN HI Tl IR 0 B AR B B 4
il B REIs e BERUE B I RE , B LR A REIR AR G
RERA BRI Z Ak, T4k, AL BRI D5 i
8 1 IR EOR, B o o | ATk R

=t

TR, I, 27 5 BB IR R G0 Kk J 1) 224k J3 4t
i BRI T a3 v R G e i ik
R O R ARBTG5 IS DS = R
N R ARV B Y SRS B A
KB AR PR

I, R A A4 A 28 A R TR R 48 U g
“SG+ Tl BEE M HOR 48 IS
el 0 Tl 0 Ak 7 15 S RE TR L IE VR R 25
BRSETFaHE.

K

/N

/
fi

3 LA RERRS A

V5 EE D REALE LT 7 -

1) BEVSCRCHE (98 e M 0 - S B P 0l 22 i
TR ST B HERR AR AR

2)) I 1) 0 28 B AT < o AN [R) 8 R ) s
IrIAL B LB AE = 5 B T ERAT A

3) Al L A S AT A B AT AR 4 ) - G o X 4
E PR P IS s 2 42 o 4% s 552 B X 35 45 DR 25 ) i
Pl o

4) H B AR VREFE A B T i s A IR
IS RN A NN 2 NPT B R EY SR 6 i P
TR B SAVE S BB (22 4 AP SRR AR A R A
DIRERIEE P A B

5) REFEZLTT RETRIK B0 T RETILI - 4% MR 2% P =
SRE WIS A AR TS BRI 5, £ 456 R IR RCHIE A4 23
RGE LR BE UK B REUSAY JEL I s R T 45
WA, LS AL E.E)

6) RERCIN VY BERU A 78 (RERC bR (RERK At

7) P Bt RE A IR o - AR IS B P T RE ) 45 M BE
FERE T, AT RER R

£ b, 2R 5 RERUIR 55 (il A5 S R SR 181 4k
ANSZHEAY 55 A , LAKRCHE S kA Ml BE R TH 9% 35 3 1
O S RE IR A R A L=, i R B4, S B
PRIRERANZ AR A . BRI 55 B9 (5 BALHE 2L
PV EERY 28 A0 3 R DA TR R E 22~ AR A
FHARE /AR RETL REIRUIR 55 B8 1 LA, e 2tk X ek
FHP REVR e 55 A58 R A e A2 o 2 ol 55
A= A e 55 P e Rk e o i 35 T DX
Al BEVSAE B R A TR, by 2 Bl 3l g Jo
HEBAT T RSLHIEEAT

- 87 -



5 43 5 6 4]
2020 4£ 12 A

MmN B h KR

Sichuan Electric Power Technology

Vol. 43 ,No. 6
Dec. ,2020

4 Faigit

4.1 BIZEFF

] 48] R IR XS Rl 2 W)l EL G I + RS
FBOATEIC AT 2 FAR BB R Lz B Pl
LRI RS S, A8 B o AR IR AR 7 R R TR
TH DA e 1 3 AR e R BRI 55 A2 2, 2 Y 25
A HEUEIR 5T & ok AR

)DL N7 A SRE R SS , A

DI S % PR AR T 1) 25 P B2 5 AT R
FTIORBENR 55 o 38 e P e e < KR IR
JE N A A B g, AT TR AR FH P B
it MRFE - B0 F P T F, S A 100 W A 3 S R
TS FH FELR Z5ORS M JBR FD ol A L ) 3B 2 R 1B iR
5% OB BARE P MR I E R B ir.

2) LA kL R SRR, AN g

DL il KFEF & 1 & 7 AR ZE A g
TE R 55, M55 Al FH P REREFE , SR BE . R
B AT KIS R ks
17 38T P SR B R b, S gkt bl i < AN T
R B A5 .

3)LABE” il IR S AN DL

FEF o0 ek T A S, LA IR B T M L AR
FEHL T KRB 7 B, il B UM PRATE 3L AR FE X 3k
FH P (T L B, 2558 e VRS P Rk, ke
LW A TR W R AT IS5 A T R DL
M7 R H s

4) LA ko, I, A ks

VIR 55 87 2% 77 Mk T+ 90 R S 5, 0 U8 7 L il
Bl A U Ry B, HE B 7 B A R, T R 25
A RETR MR 55, B P 5 5K, B R XIS 4E A
Ak T R FE S LR s et 2 AR
BT B R 260l 55 PR A0 T 2T 3 L A
2T RGAE, A S S 5N Ik
H R H R
4.2 BEIEERBERFEAREL

VIBIHT R 514 Sk BRI + 7 FF i s/
P&, VBRHERPH T sh L X008 , 1) 8 5e I 42
b i i A A BT Rk 55 8 2 DAE B M AREE, DL —F
& 285 Mo RS R B R s 5 1
HIFHOY 6, M55 et =2 B 42 7 M B AH G T

ab

DUBR 55 R 8004 A5 5 R I 8 LG Ry i, SR 4R
JIR 55 $ Ak 05 7EF- 5 b A EE B A 55 8 A 55 ok
55 M55, AR R R, T8 BT & 19 T 5 1k BRI
S5 i g s VRS B AR, L 55 B W51 7k
HEAH OG5 07, BRI A O R AR T 9% O IR g5 4
HBET7 o IR 551K 2% 07, U FT K R R A
HARRAT , F A M, B g e 4 2 AR A LU
B, B AR R L BE A AR YE B B R ORER S
R R 5 S8 S R g5 AR HE T B9 A L IR 5
SRR S5 o . 55 4R AT 51 B o = IRk
55 W4

Horr, R 55 #h I ok b A s 1) ik 55 1 A 4%
AREBAPHRE FuhEHE Java EE $ AR (Java EE
R 8.0 LA LA, JDK SR H 1.8 WA ) , &
-5 1E8E ACloudV1. 5 S g% , A B K K &R
B MySQLS. 6. 45 J7 52 B 5 # J InfluxDBI. 7. 8
MBI o oI & m T fE | AT S 0 e F AR
LR AT, RAE LI Netty FEAR W 2% % i
I 5G LM 4 347, I FIH MEC R248 CT + 1T
Rl A B, S BB i 2k Ak S 3, Nt 2 Ak 4%
T, A SRR [ A% I S | B A FA 2 7 AR
[ IE SR 1Y) 5G 2 PR LA & - 5. P
Il NS S R % =, & ) UPF MEC &
Tl Bl DXk s P, Al Fi 5GC CP Ay 5G JE
(gNB) , % 3hiz B i1 % = 1 UDM 7ERAA FIA S
W25 2 ] 3= (RAN Az ilF 3L 52) o gNB5GC
CP 1 UDM TEZ %5 |16 % T 28 F 8 I 28 22 [8] 43
J¥,UPF fil MEC ZE# 3 43 FF .
4.3 RGHEHM

FET WP R Bl 55 Y5t , RGN ARG A
fEN%)Z WGIE CERZERNH)Z 4 35, E 1
BN o

KRR
EUEALEMLYS
sui| (v | (sma| [wen| (zae| |
D wun | |wEx | |ens| 2o | w5
BXGE. NEOEA
[Eon. tER
AAR
& EAELHRTATIRELR, RRELRS
i 3 FAR
I 7 ey ——
#iEER "_M_ELIM%
DESELE I FERR |
BRXE RARX#

1 REREN



5543 B4 6 ) W AR Vol.43,No. 6
2020 4F 12 H Sichuan Electric Power Technology Dec. ,2020
1) %2 i 2R 18 K 15 B8 TP e e P R Ak

TG )2 T2 B Aok 0 2% R 2R 3 4 M U 2 ) B
AP R ) B A8 (B4 P AL H B A A B R
Jita 55 ) SEELF o EE T R A A AR AR OC
B 0 R LB A T . RENAAFERSR
i T R AR, IF 8t S s A 3 B
ARG R .

2) M2

I 248 22 BRI A S A 2R A5 D BOR T Bl R A2 $itia
iR PN SG MR AR, it
e B A7 4 B ER ST ( BBU ) | I M 47 I A 2R AR
(RHUB) PRI 50 (PRRU) 55 5G W28 3 5 1
B, IR X 56 Mk R, BT Ehis
B 5G MR 5C M 4%, R4 H R
TR S E [ A MEC UPF, UPF R4 3V 5K W
SRR HEA TSRS DE B, S 30 AN BN 0 T 2 AR Hb i
55t DR AL A B e 4, HOARBUR 51 28U &
ZAERRIE L 55 T .

3I)FPEE

BRSO S5 A, =TT AT IR 55l
SRS . EEDIRREAEX TR R BT
TEASEHR I £ v A8 3L 5 XoF 15 48 B0 Rl 55 B5 8 00 4 |
FE 8 5 8 2 H5 s AR R R ER i 43 A Ak 3G 1
P RIS AL 8 () SCHE , SN FH 2l 55 D[] O i
TIRgE— N, O PR EN AT TS
B ARIBORST FAAIL AR, S Re I s 2 i g T R 55 4
HFZE

4) W2

I )2 F2 AL AT DA IR 55 HE SR R T e T HoM A%
D RREIOL 55 T -6, e P B 5% P Tk 5 5
) SZIHIR S G s BUR . 1B F BiE R e
U5 N 81T 3 78 iR 55 S A -2 P W g FH 5 R 45 %2
SEHRE IR Gl L s AT IR A b R R 55 R
it Ml 55 25 SCRP RS I A 9 MR8 B4k SRk
I FH T AR LA ik 3 40 0 7 R AMIR S5 o Xtz B 1]
F R MR S5 PR Ty IR 551 9 U7 iz B A AR T P it
Gi— AH ATEA SR EH
4.4 INEEZRMIKEEGE

AR IR S T B BBUN R K P RS
RN R G —F 6, 295, MR
FH (R ik e =2 g 5 RELIKG, 7 o WA 1l R e Y 5
ik W4 %) ) B S BB AT B 5 T . SR A i il

P H, 0 Spark N 47115 | Storm i 1 5 | Excel |
SQL 5¢ MU IR Uk Kl 7028 A 55— R 51 4L
PP B AR . S BRI N T T AR s S
P M55 R IR 55 1 PR v 3t R kA . BT
PR T IR IR 55 s, B 55 A s g TR A
W AV RERUCE R B s dE 55 R eG4 L AE
LREVRRTIR RO 55

1) 2SR IN  22 ff B e 7 BE 15 00 2% 1) 52
AT O S RE TR e 2 A, Bl DX ATl Al 22 4
JEE A BE AL Al HE IORS 1] X5 B 19 0, S 45 30 T e TR AR
X BURG | R IR

2) P RERE K A T R BRI " AR,
W Eh R AL RE IR A I A B AT AL L, PPAN RERIOK
AR HEA LT RERRAE A TS E

3)BEIB eSS o I TE R P hn ke f R
KB R R S A SR A v, & T MR ARG T
DEFNEE | S 2 P MR A s AT T TR S,
iz 2 AT A SR L S Rt £ B, S B BOR SR AR
VR IR S SR A U P T 5 - Bl S T RE

4) B RS T W . RIS E AL, L
JRVEHE A B T ) R Ak VOB A TR S Jd i
Xof F e TR IR ESL I e 44 1l 2, — 7 T S BN R 5
EECIRESLINY N E- NI E SR A LRl Rl
REPLALAE S 5 o) — J7 T S5 B2 By W45 Lt N L
R AREE J N 2w o 5 7 A B YR

S)TELR AR I, A ™l AR 2, g Al AN
GARERS ISR A RE T A, RIS G iR
R 55 7 A TELALSE By, I BN RS S B Al PPER LA
K Re R 4 Rl IR 55 55 7 i o
4.4.1 &2FeREM

KBEHEIBAT MR R s A, S LA s 40
ST, ST L o 1 b S Bt 2 — T Ll B -
AUt g BT, B R I AR R A Client £525
1 Browser #5245 5 1Y )i 24 5 T R AR, O 4 it
ZHiRETE, f3E Zoom —in Layer and Level , Pan-
ning ,Navigation Window %5 i /R T fiE, KITE 4% K JZ i
&}y PUBLIC ,SCADA | /& 2 b ] S %5 7 g il )2, 1)
AN I, B A s #e iz iz + A 2
(PUBLIC) , @343 )2 6E% A TAE N Bt 4 X A ]
e 2R AN [ W 0 5 L S B 58 AR ST AT AR B AN
) S5 R B s, 4 R A R AL I AN

.89 .



5543 B4 6 ) W AR Vol.43,No. 6
2020 4F 12 H Sichuan Electric Power Technology Dec. ,2020
R AT A T GsEE A PR G — A O T R SRR

4.4.2 LlHER

ARG AR BEATITHIAF B (5 min 15 min 1 h JEH |
A HAR) fReE T EEIE ST RO RE . 28 L
AP (B X R R AR S F ) 2510
RO I REAEE R (1) LR ST R R R . &R
G AU O A FEL R R R R O AT, SR AL [
AR L AT i s o AT AR B e 2 v R 4R 11 TC A8 Rl 43
SCRER A SRR AT H RRTEAL  IF 4R BIRK P FERE
TEOLHE T FERE . — BT RE . RYCITRE . AR
e WREIA AR RE L KM . TR IR AL H S
AR, QK B RBRERY 3 IRl RG SRR
B H RO AR RRFE ST i AR REFE I S IR
I, AT S Ta) A
4.4.3 FHEEHRS

H ARG A B B R AN P RO IR
BRY R AFBA TR, e R B far th 42 L H A R
S LB Y PN DURN P B T g sty
RO/ EEFE . REFBIRRES Y
[y KES L YN I o K3V N NN E IS = w0 )
sty i FEL A A AU L e KA L e KAE AR B 21 /)
1 R/ IME A B 2R A E AT ST . RGE SRR
X4 v i LR T A A S v I SE T D fig , AR (T
R S R RN S AR S AR S K
BB TS Ry T 19X 1) 35 A T 245 1 e 3 i (AL B0
ST I . ARG SRR B G IE S
), e it iz 4k N 510 B B T AR Kl
K T A AR S
4.4.4 Jg ek F4EH

ARG SR TS O BB Ef], U P
/) R €N AR - R (S B L S 1 BUB Q-3 AR D)
WEAE LA OB 42 ) %, 52 IS 2 it v A80s A 7
KA s dE : U] R G R 4L vh i L o i 22
SALIBATER, 2P JE KRGS T I K B
P, KA b S e B R A ), T2 R GEn H 3h
PO SIS B RS T SC I REREAR T H H S A
JIRA ] st 2 B YR B 16 I A A 3R T i R 1 7
Hi AR
4.4.5 EZERBEIR

TELBRIR R WGE ) e 55 H 5 28 5 B3 2
PRAENR 55, SCAF 0N FH T 48 DA TS5 4 1) 5 =Kokt
SIS IS T P o IR S5 AR T IR 559 B

Moo FERRMUIR ST RASEIIRE, &5 B TAE A G
e 55 1o 9 Jo o A%l o A AN R A P o R
M N TR RESF R AZ 4 % P I A e R A 7 £ i
GG . P AR PN RS EE, RS
DN RIVGEIR M55 B R N R R PR S 2R
RS R SRV, ol PR SIS X007 £ B AN o 452 T
R DU B 7 37 At A 44 25 [ AL, 3T 368 R PRI 2R
I RETROLL 55 A A5

5 R XA AU

LR BBV IR 55 R A R X 24 B i X A v
TR A IR AS FEAAR Tl Rl Ik 2R A Ak
Tolkpel KA e % o it - W ge, DL
)% PR AE L e e R T RE SR IR S R R SR
WA EZ 4 e R 40 A O 1 IR BRI
Vrakas s SEIE 2 50 55 IR 55 F P 25 4 se R IR 551
BB e PN (e A S ik & i
FH 5G 8 HEE AR, S P B TR RS A |
S5 LIEHT  3E A S BUR A G T T AR  KAE 5
PERVEHESR I H A 2L T, T it R G, iR
GOl T A i T R R S A B R G
2R H R R R B IR AR R G 1
FURFERRES , S8 P H AR AE (AR o AR, BB
A8 P TEIR S st & Ll T se i e T
& £k 5S o

H AT, 40 W 7 7 DX I N 2 25 20 iR 55 Ak
it 68 Fr H A IEALGARERE 55028 /.
A X P R RE A 0 G 4 0 4 A, - A 4RI A
SER R BT B UOR M IR S B A
AR THE B RER 5% ~ 10% ;3 45 45 STt W B H | I
R B iRk 55 Rt 100 43k, AT EH P AT
1 Yk R A Y AR G A HL K 5 SR A
REE BT N TR RESFEORF-B, R B (s ™
i HEANBE AT S W S ERUE B, LLZR A BE TR IR
55 - R LT R (0 2 BRI R 5 HA — 2 i
Wiy, o “5G + Tl BB £ R X R G Fa e 8
B S B ROT IR T A T3

6 45 ik

LR RETR Y K S R B E AR, REIR MR AT:



5 43 5 6 4]
2020 4£ 12 A

m e AR

Sichuan Electric Power Technology

Vol. 43 ,No. 6
Dec. ,2020

HMEZ, P LR & REIRAE B 507 %, il
RS TP FLIR AR BT SG B e Al 5 R 5
1 1 265 A, i FH P R BES T + 57 3 5 R A ]
(AL F5 2 AR IR N | Al RE RS X 3 s 4k i
55 R RERE TR TR L RE VR RT3 LA L Ah g IR
SR — I P R S RE R AR R 555 53— T
A T REIR I 55T 207 B VRIL MBI 2 . 42
TR K LIZAT & R O, SR DU A i
AT S S A BHER T BRI Rl 12
F WMk 55 et 7= b R T ke B AREE T, B B
— A nHE) BT HE I 2R RE IR 55 - 65 55
B, % w55 A DA S B A B T
THBRIRE,

&% 0k

(1] B VUSRI DX T 3 A S5l g B Rl 1) 2
T[N . S H 42,2020 - 04 —28.

(2] BeyRng. S Tl HR N 6 HE s 2R HEdE i
M DX SRS E Sr AN ] RSB ,2020 ~ 07 ~ 16.

(3] XU, Zepd. Tk HHRMREE S 5G 45 U) i HoR 0 %
JEHAT[T]. 5 Bl {54 A, 2019, (S1) .27 - 31.

(4] BREELL. KO GRS Bl & 5 B BT o)

=

HrlT]. #haPl5¢,2018(8) 1 - 8.

[5] ExRKNZE.GRER. TEHKENECETf#E O
B0 + " B AR & R e T R L) R ILREIR(2016)
392 E[S].2016.

[6] MRS, XMy, 5 2h. REVR BRI« SeqT 87, U )I K
B D —— DU A 2 75 W 7 W K Y 7 R R
JEFT XIS [ NT. 289 H 4k, 2019 -07 - 19.

(7] BSE, kA, R LE, 55, A R 25 G AR IR IR 55k
FARG TR Sl e U AT [T ] o ) 5 R, 2019,
40(1) ;70 - 80.

EERAT:
HER(1995) 4,5, B LA AR F @ Ah LS

USRI BN B

T k(1974), B B+, SR IAIF R FT @A LA

Ao RS LR AKK

WERAE(1982), 8, M4, HREFIT, R T A A F%

BB ARZ A ;
frZ#(1993), 8, %+ B IR AAFT @A N

&t d A A%ARL AL,

HREE(1986) , %, W+, HEEFT AR EALH

B,

PR E(1994) 4, %+ MR IERF R F A AL A

L

( 75 H #9:2020 - 10 - 09)

(4% 80 1)
(8] VMo, B R F. BT 8 I I BE A% A SHT11 /YL
MRS )], A3hiX3,2006(1) :59 -61.
(9] FEVLHE, STHs , U, 5. G Faster R - CNN J5 ik
T FA i A kS R E SR e i i (D). B A
ik £5,2019,39(7) :219 -223.
[10] 2o Wl W Rt [V ] RHUE R (B
) ,2007 (23) :386.

[11] Min L, Zhou Z, Li H, et al. Research and Development
of the Smart Telemonitor System for Power Cable Tunnel
[ C]// Transmission & Distribution Conference & Expo-
sition,2010.
[12] #PH, £3E. DHTTL 05 2 0 B AL s 1) 1o 1k
fgEl )], TR ,2013,21(13) ;83 - 85.

[13] Liu G, Lei C, Liu Y. Analysis on Transient Error of
Simplified Thermal Circuit Model for Calculating Con-
ductor Temperature by Cable Surface Temperature[ J].
Power System Technology, 2011, 35(4) :212 -217.

[14] HRE. BAFELSSEEEARNRID]. 2.
M1l K2 ,2016.

[15] Xta#. SERARBERELESBEREMES

BEHILD]. Prrd « AR R,2015.
[16]  XUHL. e X HL 2 % T8 7R 4 I R e iy et 5 5
WD Kt KT K2,2016.
[17] #ires. BEEEETRESELEN RGNS
SCH[D]. Kb WipE R, 2012,
(18] gk, ARriuliHi 48 )2 M B RE I 255 I R L ik
TR HLD ] Jbst A dE Jr ke, 2013,
[19]  5ah, S, B0, 45 B T4 I B A 72 v vl 1
TR TSR] ZrHL 4R ,2019,47(4) .57 - 59.
[20] Uysal - Biyikoglu E, Gamal A E. On Adaptive Trans-
mission for Energy Efficiency in Wireless Data Networks
[J]. TEEE Transactions on Information Theory, 2004,
50(12) ;3081 —3094.
[21] Kansal A, Hsu J, Zahedi S, et al. Power Management
in Energy Harvesting Sensor Networks[ J]. Acm Transac-
tions on Embedded Computing Systems, 2007, 6(4) :32.
EEE
&£ (1989), B, M RAE, TR, NFZHESR
H.awEL BEE KT,
( W75 B #5:2020 - 07 - 10)

.91 -



F4a43 B0 I B A AR Vol. 43,No. 6
2020 4£ 12 H Sichuan Electric Power Technology Dec. ,2020
2020 ECMNBAFEARY BHR
N JRIEHRAP ] P27 EL BN T ZE RS HEIIFGE v eerveereeeveemeeennenes
ﬁ?' 1 Eq ........................... Fg- ﬁ’% 7%:’%%{/671‘51—11?&?(88)

J£T IEEE Std 80 5 GB/T 50065 175 i, i 4 b 2% 5743 b &0 1A
....................................... OELG et E =1
TR M A 2 (A B T B ETT oo veeneen TE AL AN E A X — KB A BE T 4 e
.................. A T R XS0 B (6) e ARG IETAE R LB WILE SE(D)
V1 XUt 7 1 T 2 Hh 5 IS A RS oo LI WL A TR DAL IR T v eevmeemmmmeennieeennens
........................... Ay e R 25 cH 0] B (12) seeeeeesneeeene R OARITAL FRGEAR CRERUE, AN EL(T)
5 AP 2R3 R T8 BT oo AT BRI L PR BRI BT IR vovveveeeeeeee
...... GRBHE BT A B Sk B AR (17) ceee e TR B W Rt (12)
ST B AT 00 T 10 SO EBE (G oo IR RO AT o
,,,,,, g e A B ML a2y BRI R I R (1)
S 300 KV GIS 1 3t 3 A e R o —FRER MMC EIECRERE = P TR s
................................................ L=d A
........................... XSSy e, B T B (26) mp{ﬁ@ﬁir—ﬁ%*iﬂ%usﬁt)ﬁﬁ%%iﬁ:ﬁ%i;ﬁmf.(fi)
SE A CIS B G ITR R A stE R sE e Bt )
BE e Ko B AR, EEA(31) N N *E@’%xﬁ%’ﬁ A B4
B SR I RS T By PR LA R s
------ R A B TIRE N L TGSy RO A R GD)
R0 9508 4 25 B S R B oo HET AR B ERIO oeeeee
................................................ 75 M I (40) e B ATBL2INM, AR, RAEIE(36)
L T B 40 o KUBLE T 2 s 4 KIEWI GIiﬂEﬁﬁ%%@/\ﬁ[ﬁﬁ%%ﬁ?%ﬁ?ﬁ -------
Pl N R Vb ST, SRS, OGS A R WLE D
10 kV el A8 J g 8 H o i T R LRI TR AIT o < eeeeee
AT Stachelberg FGFADGRIEIESF RAPBERL -ooeoeeeeee 0 EOREL S BB OUSERULE (48)
................................................ A A (52) e
AR | A N B SR 2 SR, Ay A f#(53)
.................................... BN B 8K AR (59) 500 KV GIL 45 BEHEHS 2 G5 S veeveeoeeeeeeseseseseeeeeeeeeee
TERERMUFBETRFRIRIT oo OB, S g B, R S, S 3 (59)
------ B AR CREL I8 R FT (O3) g g IR SR XK BTG oo
500 kV A WS IR BINIRBE R LB AT -+ BRI, TS (63)
.......................................... §K1iE,§E1%’$Z] ﬁé, %ﬁg@}%ﬁﬁ:?ﬁ&%ﬂﬁéiﬁgﬁ%iﬁﬁﬁi
Il ZEHefR  RE I /N, 2 G B, SR (67) Z 8 RSO g £, TRES0(67)
B AR H 5 1 U B Iy B oo B 500 KV Gt G TR LI I KB -oovvereeoeeeeee
.................................... Wk =R L IMETE(T72) e BREHE BOLIT X WD A MREEIE(70)
ST E A YRR I ) TG ERIE AR BB S0 R WM SR PR ST o rvevveveo oo
BB EGR ] eeeeeeee WRERAS, RS BN G XIESC(T7) e TR, X IR, FOE(74)
15 S P S R S R A - R VL S XS TN
------ XL R,k AR () (82) e R XUV, B, IR, B R (TT)



5543 55 6 N B AR Vol. 43, No. 6
2020 4F 12 J Sichuan Electric Power Technology Dec. ,2020
T P OB S A A T AT B A Y B R] +eeeeeeeeeeeeeeee PR AR K S I H AR AR LR Z AT - oo
------ HMIL K N8, E & KRB, DA (THEH(80) XPORLES S8 68,30 R B, BYL SRR (91)
Mgﬁ%%%g&ﬁ?ﬁﬁj{ﬂ7k%jﬁﬁg;g&£ ........................
................................................ %;l: @’@‘EH@E}(&;) %4%
EET Gl REGE R H M AL R Zi PPl woeeeeeeeeee BT AT K Bl MILP SRR LA SR K L B B
------------------------------------ WlE G BREDAS , 22 AR(91) ceeeee T PR TR, L, T S AR, B TE(L)
KK B ATLZE P41 SRS T DX X R AR ATIR 7 HYSEM 3T e eeeeeeeee
%3?‘)& ............................................................ 7'@52[%(5)
FET BB T Y 4R th OGO H S TR R AL e 78 s i 5 2% A G R 25 T R A R A S R 22 s R P2 il 3 47
---------------------------- T ORI, R A (1) - ZE P ATEERA, R B R, IR, AR AR (9)
BT R 5 PDC MR BB AR R SE -ee e BTG R AL 5 TR - BEE I, B A
----------------- XA, TR, et e, S R R £5(8) XIBAR, 40, EFHF, X, 7 AE PGXIRS(15)
TR AR T B BIEGE vveeereeeeremn i, T AR F AR 11 I i A A v T P T ) T
...... %ﬂ@ﬁ,ﬁéﬁ"f",lﬁjﬁﬁﬁ,fﬁﬁ{%,f%(%,m fg(lz) ’fﬁﬁff
B ICL Rel v 7 2C L i RS (Y S A AR R T e e g, SOREATALNS  REIWL, B 8K, ZEREER (20)
.................................... ﬂ:{;%q:’% 7.‘?,?‘3%{[}1(17) ijJ?‘.EﬂEIjJ%M%%EE%%ﬁEBﬁﬁEPB‘Jﬂjﬁﬁﬁﬂ‘%
o O AR A R R E5 5 A T ARG - vvee s A e, SRR AR Uk, SRR (24)
.................................... WAL RIBR T (24) R i B A VHE AGC (URFSE- -+ XIVTHE, 8 Br(28)
BT A SRR B 1 H A HETS Al A U] veeeeeeeeeeennes TR ZR N RS8R EERTTBRRYE 512
................................................ W BB £E(29) BT TS ++ e veeeemmmeeeeeeee ettt e et e
FEF B B R T B BLITAL oo vvevvemmeeeeieiiiee e EORPARRE S R0 W, 2(33)
--------------- X TR R ML ET B ZRIRAR(33) FET /N AT BT IS ORI STARF ) AL 1 3l B 8 7 28 M T 040 ke
%ﬁ%ﬁ]migﬁjﬂﬁﬁ%{&{j}:f%@m% ........................... Bﬁé}’*)’l ........................... %{*gﬁ’%iﬁ’§é§(3g)
------------------------------------ WAAR,E BAEER(38) PRI S BOEE =7 & K5 B AU Bt 5 1 T
Eﬂﬁfﬁﬂkfﬂ%ﬂﬁsﬁﬂé%ﬁﬁﬁﬁﬁﬁﬁifﬂ .......................................... f%{&y%é}:[}]&ﬂ };E’?{% Eﬂi(42)
--------------------------- WL, G, % UHEEE(43) ARl G 2 A AR R AL T - 43 e BH AR BRI R
E@,jjm%&)\ﬂ/ﬂQi%ﬂﬁ%%ﬂﬁ%ﬂb%{ﬁﬁﬂ%ﬁ& ................................................ llj,cp m’ﬁﬁ%’ﬁ{ﬂgj‘(47)
--------------- B, mR, WEUE, 2 L T(48) TEARFEHEZ M B TR BRI ARG vvveeeeeeeeennes
%Am%ﬁ%ﬁﬂﬁjﬁ%ﬁ%%%*E’Jﬂjﬁﬁﬁkﬁﬁﬁﬁf ....................................... gK H'E,%XEHJ,E 55’7?;-%@(51)
.................................... ?1%%,4‘17](7}(,1% [§H(53) Jﬂ%ﬂjﬁﬁbﬁﬁﬁEB&*%%JQWH‘J%{%T&“EE%
F2 BN L PR RERIR T IR T TR G woeeeeeeeeeeees KFR, e TRRE AT TREE R, S L, 2RI (56)
ORI B R UM, X B EE S SRR (57) R TR i e R PR BB BTG v veeeee e
10 KV Ze BV R g AEAR L VR BRI REFT] ovveeeeememmmmmns s PR, Bl E 2 KRR HE(6l)
........................... yyu ﬁ’ﬁ 145,?&%@,%4%%(64) %q:}x[‘)lﬁ‘ﬁ%l\ggﬁ(ﬁ%mfmﬁ”ﬁﬁﬁﬂ%
LCL JE U #5 JC VR B AR VR BB X 2 38 A8 88 91 s R . eeeee ORI R XA, FEsar, 2Rk (66)
X HCAFHT woeeeeeeeeeees e, G, 00—, % #(68) S AR A s A A2 i T B /N DG B S AR R YA B T 43
%?%ﬂ[’ﬂ{fﬂ‘]%ﬁﬁ&%&ﬂﬁﬂ%@{ﬂ&ﬁﬁﬁ% .................. *ﬁ ........................................................................
------------- WAL, ML B SRR #8(73) BHOP R AR VML AL R, E ARCBER(T70)
BT Unity3d Wi E2E DRR RGBT S| - B X EAHAN TP AT M AR BT v vveeeeeeeerreeeenees
------ B AR BiLm 81,2 L BERARKIA(T8) seeeeseeneeeeeeee JEOA BURME BETAE BT HL(TS)
S 1K A 1 AWz TSN (/b iy o < AETETEEIEEIIEEEEE R FAR AR ARG AR TG I BGE 58 v vvveerrereerreenes
.................................... gK %’1{% J;ﬁj{é?ﬁ‘&(gS) éﬂ;g}_%jﬁ 4ﬂ_’j(|J %,fﬁ%ﬁ,ﬁfg{%(SO)

.03 .



5543 55 6 miE AR Vol. 43, No. 6

2020 4F 12 J Sichuan Electric Power Technology Dec. ,2020

NG T B AR A 55 B AR A A T 58 veeeeeeeeeeee FER IR A A I RO e OB (84)
--------------- fPRTE, ok 36,07 MRS EAE AT (84) e e G B BB ET T B D PR ISR S B S e

300 MW BREEEG I 28 S FREIS TR ES M G AR - oos e X, EAR R IN(88)

........................... XU, 0 B, TS Rk AE(88)

A TR AT B 2 T (0] B S () 3 AT S AL F e F6H

WK IR B SR I f i, T S (91) JEESLT oot (1)

E5H

m%%%ﬁﬁﬁg%g%ﬁkﬂﬁ&gﬁﬁ*ﬁ ...........................
------ PURE TR TS S I IEI=YiTED
LTGRO ST 0 74 5 X 24 2 0
MR o TN B R LRI (S)
I M A 5 L X P B 3 2 7 ML oo
........................... KUEH 2 e 04 B ORISR (11)
110 KV 1" L AR L A bR BT £ KPS o
.................................... *Héﬁi,i’f&%,%ﬁ?ﬁ%(l“')
2 110 KV 75 TR ASH HU AP LS B SRR AT oo
KUZ T 6 18 SR, 208 T8, 08,4 3% SKEC18)
T 500 KV ASHUBGHY B e TR HAE e
................................................ B AT ZR(23)
g{t}%*ﬁ%g%é%&%%%jﬁﬁ%ﬂ%% ...........................
.................................... g{{?ﬁz’f s ]J;F)(j'/f%(z’])
LT B4 B RGBS 7 oo JRIES,
R AT KRR W 5 A T 200 (32)
110 KV ASH AP B E JTHEAMHT  weeeevrreeeessnnneeensnnnns
............... E PR OVLCE B B 2L (3T)
@Wﬁh%‘}f%%%fi{/ﬁ@%ttﬁmﬁ ...........................
........................... j(‘[J ﬁ’§ 1%’iéj E’ﬁ %%(43)
TEET R3 LRI PRI GE - vvvvvvevrererermmmmmnnnennnnaesanannnns
........................... Bl A&, X, AR, X (49)
10 KV 745 3855 S A MU MO B ST v
--------------- 2 ESCh, Ak, T, B H(S3)
T IR AT 5 L B B A 7T oo

NI
S

TN S| AR HITETE I ovveveeeenenseee
........................... O, E = A TR (62)
A I 5 R 1) o 0 2351 LS R -
......................................................... TEREAE(65)
TG MOM [ R REH B o vvevvoeresneee
--------------- &G TEEE G, W AT 1B(73)
PSSR A BT A R BRSE oo EE,
X OB A ISR E LR SOE(79)
.04 .

soe RSSO, IIE 5 e, B S, SRS IR RN SKI R (2)
ST Z A B A A0 R H BV AT N U0 19 2% ZR AR 45
JRIFFGE vveenrmnreesennnneeesennnetee ettt e s st e s e

gk FRLER WL E SR XUERRE, IR O, MR (6)
BET T Al 22 0 265 14 728 R w4 v M A e T W L SR 0 0 2R T
T e MR D KB, (1)
B THEE BRI L B 450 SRR RGEFTE e
................................................ BT k4 (16)
BT URBE A7 2 B/ N AL HOR (1 il v 4R B RIS KR Y
B FE] ovvvveeesennneeenans OJEL TS L E e (21)
BT AR RS e AT L S AN R AL G T e
--------------- XVERRE, B 48 X RSAE, ERKIR(26)
LT K B (4 L ) B B IR GT R oo vvvveeeessnnnnneenns
.................................... SR, 2 B X (31)
BT L A% Rtk v 7 R 806 I SR 22 1 Pl K R 1) i
----------- BOBH, M, KGR e R(39)
ML ASER DCBCAE 0 A Ml N T R RIS 5 S e
------ X, 2 & o, R E B, BUETE (43)
BT 22 I i) RUPRE 75 I A ey AR ) A (I A T 3 v
.................................... WA VR B TH(49)
BT GRBE S A P ) BT L 80 R GE IR v vvveeeeeeeee e
........................... ?K%ﬂ},*}%@,%ﬂ%iﬁﬁﬂ% %(55)
ST 5C P M 22 B R 2 TP SR AITTE woeeemeveeeeenee
.................................... W #b L TEREIL(60)
BT 56 M AFHARMEHL LI 2RI ST oo
............... By A W Had HLIKE FH(66)
A6 FRGEAE i L L B 7 I I T AR R v
.................................... Zs ke PR O (T1)
BT 110 KVl 2558 33 B Ma i R 50 ik 5 v

JARHLJE B Bt Wk, B %L 8P R XIS (TS)
HLT HPLC g1 L 7 2 230 B 1 T Pl ri s Joi A 2 A
FFHETIEGE  wovveerveevemmeineieeiienie e se e S HH(81)
BT A 2 B Sl T A IR I B e S L
------ WAL KR, T i, W bl 1) 5 (86 )



	2020-06目录
	2020-06全文

