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Abstract: By mining the global patent data of intelligent transmission operation and maintenance technology, this pa-
per analyses the innovation and development of key technologies of global intelligent transmission operation and
maintenance. Patent information analysis method and DDA patent analysis tool are used to analyze patent application
situation, technology life cycle, technology distribution, dominant countries and institutions, and the latest develop-
ment trend of technology based on patent data. This study draws the following conclusions: (DTechnological innova-
tion in the field of intelligent transmission operation and maintenance is very active,, and patent applications are in-
creasing significantly, which is still in the stage of rapid development; (2)Patent technology mainly concentrates on
the detection of faults in cables/transmission lines or power grids, circuit devices providing remote control of power
grids, data processing systems or methods of power departments, methods or equipment for installing/maintaining/re-
pairing or dismantling overhead lines or cables, deicing or snow removal devices from wires or cables, etc; ®1In re-

cent years, technology fields such as manipulator, resource/workflow/personnel or project management, dielectric
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strength testing or breakdown voltage testing are the hotspots of technological innovation; @The number of patents
in China is much larger than that in developed countries such as Japan, the United States, South Korea, Russia, and
so on. The number of patents in China is large, covering a wide range of fields, and its competitive advantage is obvi-
ous; (®More and more advanced technologies, such as information technology , communication technology, artificial
intelligence, internet of things , will be used to improve the efficiency and effectiveness of operation and maintenance.

Key words: intelligent transmission; operation and maintenance ; patent data; patent analysis; technological inno-

vation
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Table 1 Key technologies and keywords in intelligent transmission operation and maintenance
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Fig. 1 Analysis on the development trend of technological
innovation in the field of global intelligent transmission

operation and maintenance technology
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Fig. 2 Life cycle analysis of key technologies in intelligent

transmission operation and maintenance
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Table 2 Analysis of top ten subclass IPCs with large number of intelligent transmission operation and maintenance

technology patents in the world

IPC /N E NS LB B %
GOIR W AR A 1563 22.8
HO02J b r, T FL 1 L RS B R 1120 16.3
HO2G LA B L 2k ) 2 e 884 12.9
G06Q L A TR /4 A B TN ) B A B AR G R 543 7.9
HO2H P ootV SaliN 523 7.6
GO6F PR E i A 2 393 5.7
B25] HUBT s A RN B A 328 4.8
HO4L s B 5 287 4.2
GOSB — e SO T RS R G RE T 281 4.1
GO8B S BT R B R R AR R 281 4.1

R3 EHREREBHCHETIHER SR 204 IPC LS D

Table 3 Analysis of top twenty complete IPCs with large number of intelligent transmission operation and maintenance

technology patents in the world

i i 3 AP
P4 HoR P i ;}f éij{f
GO1R-031/08 44 Fp 455 /42 Hig £ ik Fhy X v (1 g e 912 1966—2019 27
HO02J-013/00 X H [0 S A e i g 42 ol ) L 2 611 1973—2018 24
G06Q-050/06  HL JTHBI T Ak P R e ok Jr ik 490  2009—2018 32
H02G-001/02  FI T2 /447 M6 PR BRI A8 25 28 b 4 1) 5 v i 4 459 1989—2018 41
H02G-007/16  MHLZLEHL G | BRoKe S iR B 282 1968—2018 17
GO1R-031/02 X HL A AR R BT EA TR T TR A TE A e ey Ik 269 1976—2018 18
GOIR-031/00  H P RE AT RE T R HRL B (4400 4 233 19852018 19
HO2H-007/26  HLASELLE 4 R 580075 BE AP 217 1972—2019 20
G06Q-010/06 Ui, TAENR A B2 s H A& B 215 2009—2018 47
GO8C-017/02 RHITCL LRIk R A (5 S1E kB 195 2005—2018 27
GO1D-021/02 AL FETE HAL B /N2 v 1025 8 Dhe il g 4 g B 2> 183 2005—2018 36
HO4N-007/18 A HIIL R 58 163 1994—2018 33
HO02J-003/00 323 T2k m S Ui e H, 19 45 7 Hi B o 162 1974—2018 37
G06Q-010/04 TR =ik 129  2008—2018 36
B25]-011/00 AL & TEHAL LT 128 1999—2018 57
GO5D-001/02 I Bl Bise a8 1) 2 o 8 By 18 42 120 1988—2018 38
GO6F—-019/00 [ T3 I -4 o7 FH ) A7 58 sl Sl Ak B 1) 1 6 5 12 106 1991—2017 3
H02J-007/00  H17Fa. it 2H Y FE A s B AR AR 1 b R Yt 28 1) £ 0k Pl 0 2 102 1999—2018 22
HO02B-003/00 il e Be i 4EA8 5 sl O 8 1 4 IR 7% 101 1998—2018 39
GO1R-031/12 iAo B Bl o 2 v 100 1993—2018 44
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Fig.3 Analysis of technological innovation dominant
countries in the field of intelligent transmission operation
and maintenance in the world
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Table 4 Analysis of key technological directions of intelligent transmission operation and maintenance technological

innovation in major dominant countries

LM AEARE LR

e e
*o IPCRY FARGE SR B
GO1R-031/08 PRI Pl 25 /4% i 2 sl L T o i 711 13.0
H02J-013/00 X FEL PR A I g s ol 1) L B 498 9.1
h G06Q-050/06 B IR TR B A B R S B A 465 8.5
H02G-001/02 FH T2 4 M Bl B E AR s 2 ok B B ik ki 7% 414 7.6
H02G-007/16 NGRS e e R e SO 231 42
H02J-013/00 XoF L O AL 7 s ) 1 v e 50 8.9
GO1R-031/08 PR Pl 2542 i 2 sl L T o i 45 8.1
H 4  HO02H-007/26 FL AR R I R AR 4 B AR A 35 6.3
H04()-009/00 FHT M Jmy e b b — A3 Jeg 1) 1 425 B ) R 0 142 31 5.6
H04B-010/08 FHAF A0 00X e £ 7 152 4 26 4.7
GO1R-031/08 PR LB/ 12 i 2k H, Do v Pl s 49 153
H02J-013/00 XoF L O AL 78 s ) 1 L e B 38 11.8
% B HO2H-007/26 FL AT BRI R G 4 B AR AP 26 8.1
GO1R-031/02 o} EEL TR 5 128 s T A R T R S /3 S T A 42 A 3k 24 75
GO1R-031/00 PP 1 A0 X2 8 R P A G P 4 23 72
GO1R-031/08 PRI B/ 1 i 2 ks, o e s 31 19.7
G08C-017/02 SRFTGZR L2k B RAE B 5 Sk d 16 10.2
% F  GOIR-031/02 Ko FEL TR /8 5 B TG A A 65 it D A L 2 42 1 13 8.3
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Table 5 Number of dominant countries’ patents distributed in top ten IPCs

IPC 25 h H A B i HH (AT 73 EK)
GO1R-031/08 711(77.9%) 45(4.9%) 49(5.4%) 31(3.4%) 24(2.6%)
HO02J-013/00 498(81.5%) 50(8.2%) 38(6.2%) 12(1.9%) 3(0.5%)
G06Q-050/06 465(94.9%) 8(1.6%) 11(2.2%) 3(0.6%) 0(0%)
H02G-001/02 414(90.2%) 21(4.6%) 9(1.9%) 8(1.7%) 0(0%)
H02G-007/16 231(81.9%) 0(0%) 1(0.4%) 1(0.4%) 46(16.3%)
GO1R-031/02 187(69.5%) 25(9.3%) 24(8.9%) 13(4.8%) 3(1.1%)
GO1R-031/00 191(81.9%) 6(2.6%) 23(9.9%) 5(2.1%) 0(0%)
HO2H-007/26 119(54.8%) 35(16.1%) 26(11.9%) 3(1.4%) 7(3.2%)
G06Q-010/06 207(96.3%) 0(0%) 7(3.3%) 0(0%) 0(0%)
G08C-017/02 177(90.8%) 0(0%) 3(1.5%) 16(8.2%) 0(0%)
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Fig. 4 Analysis on the proportion of patents in the top ten

IPCs of dominant countries
2.4 FAREGFHEESH
Xof B AR i v o A U
FARBIH EARIEAT 0T, WK 6. T EEARBH
TR, H A A 1, 445 18 5 L A

BRAF] e R A ) Aedb s ) K eE s RUR
24 T E BN ABRA R LA Z T E
AN AL o A ) 50 0% B R A iy Ak 32
sk, HARM AT R Z AR HARSRA S
FEAE ; 25 B A ol A 38 HLASUA F)  Schweitzer T.F2
S A B 4w E A Al 32 O R E
A 3 B2 3 i Al 3 B ENERGOSETPROEKT 23
F \UNIV NOVCH TECH %5 ; 72 [ (1) 4 b = 2R P 1]
FNFl,
25 BARGIFERFHBIESH

T 34 (2017—2019 4F) B W LAY TPC 43
5 N AR AE i H B G 7 R ST AT A R T B AY
R R ARIEAT b, AR WK 7, B & Rl A
F2 B T TR 8 AR B R S B RN
A3 TR TCER LA AR E L R G A A SR B
GHOR G, o BT 28 I 2 AR A T B R
AR Z , FEW ROFH G LSTM 40 28
PR 2 5% 7 31 o) Hi P B R ) A L DA B Xof



4%

® B, AR, J Ut GF ORI TR I R AR IS AE SR A BB R T +93 -

R6 ZIKFEHREHERARTIHEZAR ARSI EME S
Table 6 Analysis of main technological innovation agents
in the field of intelligent transmission operation and

maintenance technology in the world
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