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Abstract

UWB positioning technology has the characteristics of high precision, low power consumption and
strong anti-interference ability, which makes it play an important role in the risk management
and safety production of substation field operation. This paper designs a precise positioning sys-
tem based on ultra wideband technology, and builds an application platform in 500 kV substation.
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Base station deployment scheme is designed by setting positioning strategy through precision test
and scene characteristics. Finally, the positioning system was put into operation successfully, rea-
lizing the coverage of the whole station and the real-time safety control of the personnel entering
the site, which filled in the blank of the application of UWB Technology in the UHV substation of
South grid.
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T A RS A iy R 1 7 e DX, e rp RN B B R Al 2 4 v PO T PR ) &2 A TR R 1]
& 2 KRS R S8 — OB RE B AR R OGO FR S R 2, B REAR sl e 1 B A M, KA
SRt TN SR N8 H sty 1 AT B o P T O SR A 1A, e K i N 3 B 1 b S it v A A TR
B, IR 22 A AR 2 SR U A AR AR VR ) X A

WA NS TR S O 12 B E S AR S LA S 0UE M7 R G(DPS) [2], 1H 500 kV g AR B ik 22
SEEER. WEZ. MRS, HATEHEMEWEDS, RATLEMEZNAE. F58 W&, Wk,
W SYIArE RS, FE SIS E BN, HEN GPS 55 i FIK, EMAERKIRZE3]. #
47 1 R (Ultra Wide Band, UWB)FIHAE L EAC, molBdmis s . ek s, IR SRR, M2 a1
RE /75 9 HL G AR B MR S RO AR 2 58 B AR BRI e, O Rk Eo o] 1 B BT B 4] ARSI AE
o 3 il FR A TR 5 A R 22 0 AR I B e P AR e T R, A Sl i S B R 0 A 5 A7 SRS 182 1 Aty DA SR
SENL IR, HF BT JE G AR N ik e AL 8 EAT D Re F R S Re i B, ISR T TN U HE R
AL, AN T UWB BEARTE i HH S5 20 R RIS AR H sl o 82 FH AR 25 1

2. UWB EBHHEAR
2.1. UWB ENMFARRE

UWB $iAR 2 45 LRSS (] [A] B& AR /N ik o dE AT SR8 L 25 R [5]. UWB it 7E 22575 fUf B A5
TR ) AT WU R A 1) SE RS HE B AL [6]0 WL TTVEA VYRR BIIA A B % (Angel of Arrival, AOA). F
KIS [8]7%(Time of Arrival, TOA). FIik 8] % %(Time Difference of Arrival, TDOA)} 15 5 3% /& % (Received
Signal Strength, RSS) [7]. 1, Fik M EEEAOA) B /NS0 i B2l B AR 19 S EA M E RIS
R PE B ARSI B . Z IR T AR A, EREIEAEZ NAEER A, AL
IRZEEIK . BIAR EE(TOA)E N =AN 277 iUl B AR JUE SO A T B ARSI AL B . TOA 2K
P 2 ) Jak il [A) B) rvg B2 R 20, AE SR B R MR 22, SEIMEFE K o A5 5 3 BEVE(RSS)MRIEF 5 5 FE 7]
AP B RO LU G R, AE D AME R D B ANE 5 FE I At B A S ARSI AL E . RSS XIB(E(E1E
T UK, AERTERIAELR].

FIIK I [A] 215 (TDOAYKE = AN S 47 i AE AT 2R AR i, AR XU 2. b, DLt el th 25 07 7%
THE AR E 9], il 1 iR, TDOA AEESRARZE[FI Ll 2 [ i E), R Bl Ay g ]2,
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Figure 1. Three reference points of TDOA positioning
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2.2. MAER

XTI I 4 AR N 5 75 SR IIZ ARG I0, 3KBN TR v e 7 AR 2 i PRI R . UWB A2 72
RIRFEZE S RN 3. WP Tolshl &g s [10] [11] [12], SN 2 iR s BiRSEH & .
SCHER[13] [14] 40N 7 UWB BARTE S AR R4S UM E £ i@ E R T I A T RS
(RFEANE REANMAR R GEH  STHR[ 1S 1B I TE X AN FE N L@ A7 42 NLOS iR ZE 1) ] i Hh 7 — i T 9
HROR BSOS, S N NSRBI . SCHR[16]38 th— R JF I Bk E A2, fH TDOA
SRR N IAE 8 1R 22 H L PR R R R o SCHR[ 1714 UWB R 12 FE fa b i Gl b,
XA AL B UWB RS HEE A7 S B0 fE A i ROT SEBO il 4 5 (1 =4 B, BRI 58 Rt Al it 1o
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UWB i ARA XS T HoAth @ A 7= i, AT 7= i i 38 v L e SRS HE AR 2o 7 G728 P il 3k 218 5 v o7
AN N R G, UWB BoR B ) vE AT sz F

3. BEAMENEE MR
3.1. WRAR

NSEBL N EALAE BE MR KA, DRAIEAE 2 3 S A0 T e AL AT S, T H #EAT 1 BTSTR AT Ik, X
EA) FKAEA B BASERETIEMIRE . EIM7MA LIESE LR AT

FANLIRAE 220 KV @EI0EAT, RLBRIEIET T, A RFEORI BT, B
2 fiR, ATLAE B P AR K& TR UWB B (E1E . €A1 SEIAE 45 m x 38 m A A1 & 4
ALY, A POE ki Aoy st AT &, SEuli i R 5 = B2 2 2.2 m A2 DL e
FSYTPE, JEE N G RIBE A7 AR 25 I A7 B SO I (1 58 (oA L
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Figure 2. Testing site environment
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Figure 3. Testing site effect. (a) No occlusion test effect; (b) Occlusion test effect

3. MR (2) TEHEMHR; (b) BEHEMBR

Table 1. Positioning effect test comparison

= 1. BN HER I

o e 3 G I Y R A T
JHKA 50 cm >50 cm
"% B 30 cm 40 cm
"% C 10 cm 20 cm
%D 30 cm 50 cm
"X E 10 cm 30 cm
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Figure 4. Outdoor base station
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Figure 5. Indoor base station
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Figure 6. Outdoor base station layout scheme
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Figure 7. Indoor base station layout scheme. (a) Second floor,
main building; (b) First floor, main building
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Figure 8. Alarm across electronic fence
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Figure 9. Historical trajectory
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Figure 10. Distance control record of on-site construction personnel
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