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Research and Application of Bird Prevention Measures for Transmission Line Angle Steel
Towers and Substation Frameworks
Jianyong An
Ulangab Power Supply Branch, Inner Mongolia Power (Group) Co., Ltd.
[Abstract] Transmission line angle steel towers and substation frameworks are core infrastructure of the power
system, and their safety affects the reliability of power grid supply. Bird damage is an important factor causing
power facility failures. With the improvement of ecological environment, the impact of bird activity on power
equipment has become increasingly prominent, leading to frequent problems such as line trips and equipment
damage, causing huge economic losses. This paper starts with the types and patterns of bird damage faults,
analyzes the effects and limitations of existing bird prevention devices and methods. Based on bird behavior
studies, it proposes innovative directions from three aspects: strategy, materials, and comprehensive application.
Combined with engineering cases in Inner Mongolia, it discusses the adaptability and effectiveness of bird

prevention schemes, providing theoretical and practical references for improving bird prevention capabilities.

[Key words] transmission line; angle steel tower; substation framework; bird prevention measures

ElE

L) R G2 [ R 5 R R A2 i 2k, i vEL 24 B A7 A0 55 AN AR
FLUE P R 2 Aoia AT 2 ML R R e (R L 2l BRSSO 2
BEHERE, IR I N, s v S B L XY
R, 553 BN B ) vt 2 4 i B R — o XA T
bR R R B P F, R RN T R RIE4E R . R, LA B
SRR AL . RPERRUR 22, ELUE MR S IE B R
PRIk, SRNBIE T S R ma L, DAk BB BT SRR 516, BA
D) S R SR AN AR

1 BEXHE LKA INEREBEIEHEE

L 15 T o Y

55 5 0 R 2 e e A L i P SR B A, B rh R L
fR e S FE A 2l e . S5 2R AE A AL L A L il ) SRR R T
RIS, HETHE ) S AE 28 RO SR 1) T RIS, JCHGR AR WE

A

B, D3 e 3 S SRS TR B, 51 RIRTH N
2, GBI . JLUCR S BUMR, S3RH LML, TR Bk
22 MR B 2 S B AT R, S SR BEADR A B s P
AR, 2 BRIV ORI 1, 51RO & ey, Bk S5
JEAA RS SR (1 KUK BE A SR o G Ah, % R et AN 2 A,
R B A RAT LR LA AR L RGP R B R 05, T RE
T RS TR RELi6 5 050 5 A B 2% (R B, FL SR RS MEARA ]
UL IR, [RIRE & 51 R e e

L 28 R R m B A

BFMRAE LB BB A, 5 SR I
FIIE A R . FER3-5 2 SR BT I, 1 SR BLE B
%, Mo 1 B R R AORIE BT, JCHR AR AR BRI 7K | AR
Pt ) R 1Y e BTAL, PR S BRI X i T 22 Y,
B IRAE B AN D N IR IE N, 5 36 IR 2l e it N v R 3,

Copyright © This work is licensed under a Commons Attribution-Non Commercial 4.0 International License. 155



Engineering Technology Development

T AEBMARER
HOoLeE 12 efA 1.0€2025 4
EEAL BTG (ISSND: 2737-4505(P) / 2737-4513(0)

FHEIAETHE— BB T SIS g, o 7 b XU - Bk 22
9-11H SR IRERITHE, 3B SRS B L IIRLRITE,
BOZET B e 2 I DA PR AU A SRR, NS
IR AR N N N N B R g R - NG Y N T
PR, X XA RIEER, VSRR T R AEFR
B Al 9 E R AR S A A AR S, ARSI IR
A% B R B AR LRI BR AR, 5 o S AR S AN 244, AN
7] S 2RI 5 B 2] Mt 3 SOl b R A I B 2 7, IR 753
SERTEVE R, TG S 280N 7E 55 22 7 1A) 51 R e %2

2 B BREEI

2. 1B B3E

DA B 3 B DI R RR 28 08 3, o0 R Bl 1w
RERSA7), BHL L & 287 W B0 & OB A A S BB . o, B
FR N 2 A, 2R S IR 2 AR, AR TE NS
FEFH AR B A SRR AR X, &8 4 (M B4 o A 18 5 2804
AR, HHEA —E#E, 158 S R W BN . By S48 )
WEELGT LR E RGN, R SRS A% T
FET, TSI RS BB, & T S E B I 4 T R
o 7 5% ) = B AR R A4 28, SR T 2 A R A8 2 P K 1 4% 56
DX ], BERERT 1E S NS, ORI % B S 18 4
BfE, BB S, B S SRERE, SRR R AR, W
W LR SR B R A, B ok S SR A RS g X SR
OR35S S A0 T B AR, SRR A B S 2 NS X
IR AR, 75 M S e, FOGHE A B /N S 2K
R R A IR -

2. 20K AL

K 2 EARR DK S SR B A] 23 Q) BROK S . IR SBIK LY
SRR, BIEE S SRR E RS, FH B shE & i ik
o PIEROK SR B AR, B, B R SRS B ek, FE A )
BIR A, EEARC S, AL SR K HrE
EGEE R R, RIS AR E R N S X R R
B R, 75 K e B S S R S SR TR R g T 7 R R S R
55, TS RMIr G R4, & WAIHE A IR D8, R HM
PRI I o S 2 LA O, T AR TGRS e, (A AE S A 1
VoL B A7 PR P 1o R o 0K 2 3 58 ORI P 2 R R 6 2 (R
TR, AATUIAAT PO IR S 3%, S8 R W7 1 SR BRI T 4,
TR ANE, I SREIF . Fob, G LG 2 Fh R
MR AR ST, s — A b IK S 88, 3RO SRR e
Mo A, BRG R —IRG(E 57~ E M, S B IS %
BRI SRR N .

2. 3H AP & T7 v

Bt BT S35 B AL, A7 — Sl BT ik, FEA
FEAESREE. ALTME &S E. AT
A R R R ) AR S IR, I 2R 5 R A L 2, 41
WITE P 55 7 X EhL 2 I T A P R D T 6 2 SRR B TR A,
PRI A X IR BN TS 8 i, 51 R YRR R AKX

BRSNS HE BN S TR, i N R
HIT 4 LR B A AR | AR SR SR T IS, B R S L IR
FEEAEE 2, JRHAE 9 R FE T, S 1 AR AR, SE AT A 5
L [X A P R 1 R A MR A SR AR R B 0 R, (ELRE B K
N 19077, HAE UL SEIR24 /NI S B 4% o 45 5 A AL T 272 v
FIBEE T Bk %5 RE B % 75 5K, A0 O Ak A BN R () 45 44
R, WD G BUK R 23 8] 5 AR sl () 48 SR FH B P A T, B
K S 2853 N T BB o 3% I8 77 7 IR Sk BRI 155 2 RS, RN 4%
BRSO EERR, AR .

3 B EHETERMR LS eI

3. LT 9 AT NI BT 19 SR g Ak

BT AT NN SRR AL, % OB IR AT A
A 2R S AT RRAE, SR 4 0 R AL
A, B, i AR SRR R, S N S
Hb DX AT B, A3 WA R 21T LI B 2R AE L e
TEEAUAE, WA AR D AT R, W o S 2 A 7E e PH TR
SHLEL, 53 TUDGHRE 2 M TR O SR IR B BT XX BEREAE, A
B 2% B e B 0 B 5 282, 0 AN 4E S SRRk XA S
LR G5 S W A, 0 S TR AR T IR v
B PR. FK, R SRR Ty, BT R R R 5 T
Z, WX A S EURK N 228, SR Zh A BOGIK S 28 R B2k
AR BRI BRI 28, RO R R AN Y 7 5 e fi
P A i R ES SOE N A S A S RIS, NS
bt XA A T P R B A SR B S e, SEI R
TS A, FETFSRNE (A S BB

3. 28T BB S A RL S H AR IR

BT SR S AR MR, NRTEB SRR T A
T EARIETH, ER R Z4 . FERE N E A5 AR, i
CABRZF4E A FMA 1B S50, M e G & @A, BT . fiif
JE. A5 FEEI, HFG N3-bEEKE8-104F; [
PR KR Z AR, B8 T i B Ve R Bi SR AR RE 1, RN A
T S PUBEIE R AR AR T T, B REA BT % H AR AT R
P U LA LT AN T BE 0K S 2%, AT SSRGS S B, 1Y
RN M S R N 5 30 S B R R, 3 e KR 48 T i R AT
TRFRAN G SOE R I 0 B A R R T 2 MR R 4,
W o0 AT AE PN 52 oy 1 DX A5 O 32 R T T (Y 7 1 25 B 5 e T S Bk
W, SEEI A A5 B AT IR S A S W s R i P T, T g N 5 %
BFAREE™ o S AN, JEBIE A H 0 A B S AR, B S R B S
IR AR B, I A S, 45 A X SR Bl S B Sk R 4 5,
B T S 2R R AUR

3. 37 S i 25 A N 5 i RN

B [ 1 % it A A Th e A PR, A DA 4 T IS X B 2% 1 19 95
BB OL, T 5 S 5 e 1 254 B FE U gl A ) T B o TR TG 45
TR > 21 SRR 3 RO o 7 P9 S oy DX R 2R R AR L
SR “ R BHRR+ R BEIK S 7 (LA SRRk R, JE AL i M X
GRFIRL . TR . TEREIE AL 2 B S g A

156 Copyright © This work is licensed under a Commons Attribution-Non Commercial 4.0 International License.



Engineering Technology Development

TAEBARERE
H6EeN 12 HefA 1.062025 F
EHFA: W TS (ISSND: 2737-4505(P) / 2737-4513(0)

SR, AR R T BH LR S SR A, B 1R 1 SR v A A b
GG KRR AR RN, AERS Sk R AN N A OB IR 4%,
A B ST B BE R N WS DVE I, 125 B A B A 3, K ik
SE FEE ML, X B AT —URUKES, TN B 47 B . AR
FLE A R DI, S XIS B A HERTT 4 g . R B 5 kA
X ) SR BE A HEAT LT, K 15 IR 2 £ Ab, B 1k HL gk N A R vl Y
o BEXI ARG N IS5 T HIRAR SR B B, BAP R 5
B, AT E RUORYT, TR IO A A AR 6, 0 SR SR B B
FHAT KL, SEILATT AL TEIESA IR o AN [ 5 S35 it 4 P )
RO R BLAE I 25 EAD L o MY BERE B T SCIL 24/ N AN B I 75 977,
UHL BB AR R H SR DR s R REOK 2 BAE SR B
e I BE5iRAE A, REHEST o, R MK AL N TG U 5
b7 %% B AT A AT 2 S 450, MR BRI & b T IR B TR
o M CREPHE RN AN TIZY4E” MG Tk
B, AR TR R TERCRATIR L R A LA 1) R, R R
THT WS AR RGeS AT

4 B BEETERI N ARG ST

4. U A 2% A1 AN )7 1 52 491

P 53¢ T 0 PR 880 L 1 1OV i P28 S 55O 5 3 3t A2 5 X
B, ZIX R . EEAE DRI E, BERFR S RS
1A 2 itk 1) S HAOA 3 -5, ™ ELFE R FE I S HL . DA R I
A, S AR T ST NG G ST % . B, it
I B R 2 XSRS 5 2O 5 Y, LR 4 A ARG, HL 2 12
FHANPE RN 5 05 B B e AL ST BR 4 Xoh MURRAE, 7E % 2R K 2355 £ 4N
R R O B A5 2 2 vy R BE R LT AR By S5 ), AR A8 2% 1 b7 e 3
ST 44, FAEHE K e R LA RO IR & 28, 129K & #8 7]
RS B S SRR, CETHRANE G B S SISO SRR o AE
LEBRI AT BRI I X B3 N TS 8, 5] S Has e 2 e X
SR 5 RSt I 6 A KR ER M, 2B R A
T A, S SR BN A 2K B R LK, 184k
JRAS AR 60%, 7 55 RO 25, 9 A 5t e X i P R B T
RO T HRAEEY

4. 27 FL U R R BT 1% 52 1

PN 52 Tk A DL T 220k VAR R St 37 T B AR AR 2 el B, )

W PN S RHE AR S, LIRS EA T S s sk
TN IR AT, 1 20235 5t & AR 2 UK IR 1 55 5| R 1 A8 s ik {58
B BRI, S R ReRi T ESEIS” MBS NoE. 1
AR B A AR X3, SR A 2 AL KR 2 BT S AT A B LB 4,
WX R JR~F 158 B 5 em X Sem, BERERH 1k 23k N, A2 % 2% 1Y
Mo FEMIZERETE RS T BT, 2R R A U R S 4%, i)
156 W 5 28 L s 3 4T G B, S EAR A TR . AR, X
75 FE Sl P PR LA U A B PR A )RR S S A AT d A 3,
FEAEAR Bt i 120 18 BR Y B P S 28R S B e, AR B A
FEL Sl [ DX 3 12 B S R MOK R, 515 5 S0 2 X 3zt 5 v g R it
B G, GId —F IS AT BRI, AR kSR R A S A S,
9 251 T G 20K B B /D 90%, A A MERERG S, 8 IR
TZLEEB ST RIEN KX IR B s a5 &
R

5 HRIE

i FEL 2R S A AN T A PR AL 2 1) 7 1 T A A AR B v D 22 4
AT B ELIRY, B AR IR s A R R K, 58
B e Pk ok 2 A% . ARSI S F R S R S AR
B4 HT, B T A B SIS IR A SRR, NG RITHE
NH . BB R L6 W E = AN 4E SR B T Pk
g n), G PR BIRAE T SR G0 20 BN B E R AR,
NEFE— 0N aE & 2AT A S ) TR X gL, HESIBT S+
AR BV Getb KB R, B B AR S IR 5 B 22 4 1 [F)
Gi—, NMEL TR, AR MR IR ST R .

(52 30Hk]

(131, R 2R, B B8R, % . Mu & 5% A48 R E w sk
B ST R G 0] e TR S i EAUR#,2025,7(1).

215 M. 4 etk B R s sk 7 F R P B HRARILART
W & Ffs B AL,2022,12(06):246—248.

(3R F2 A i & B BOR W3k [ & 1R 37 4 e vk AT 018 1L
# A&,2020,27(07):161 +160.

MlghFEgER e LB 5T R BUAEILEE
WL IR AK,2024,41(6):82—-84.

Copyright © This work is licensed under a Commons Attribution-Non Commercial 4.0 International License. 157



