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Abstract

With the rapid increase of civil aviation traffic, runway incursions occur from time to time. How to
prevent runway incursions has become an urgent problem for civil aviation industry. Runway
status lights (RWSL) can effectively reduce the occurrence of runway intrusion by reducing human
error. This paper introduces the basic composition and working principle of runway status light,
the difference between FAA standard and ICAO standard, the operation evaluation and analysis of
runway status light, and the analysis of the factors considered in China, providing reference for
the application of runway status lamp in domestic airports.
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2. ERTSHRGEHARZESITIR
2.1. EIMARIR

N T R AE SR NI A AR A B AT, 2001 36 EAK B S0 = AR T HUERESAT R IR RYRR 5T,
M 2005 SETFGE, FAA 40 BIFERE LHVEARHLIZ(BOS) EAZHLEBRHLIA(LAX) S HLIZ 1718 B IPS T
B, #Z 2019 4], EEENILIFE 20 MIAHREIERSIT KREGBANET. HEEFNE, nE
B m . AARGCHEE RN 8 EC) IS0 e B NE1T.

H AT AR 2 ok H T2 EME LI = 1 FAA ) RWSL 0 H AR 1]. #RH L8621 Maria
Picardi Kuffner (4% 5% £ RWSL R4 AREREMOEFL[2], HFFRNNFEZRKIE RWSL KRG H2 1%,
N FAA [ RWSL T H #2617 B S FF s Hthy M5 #5248 A 51 Jessica Randazzo 2 A$H T RWSL REE AL
B B P (4 BT 77425315 F1 A M L7388 5 W T 122306 2 PR B AR 8 A o B2 R 67 55 A James R. Eggert
XL AS B AL R AT T =W AL, e TSRS RWSL WML R4 R SR ¥ [4], v FAA
TSR ML T EE S, IS RSN A Bradley R. Howes 25 Atf RWSL T H 3247 MU HURE 1 7 AH
KIEAT[5], $Em T RWSL T H 1t 5 2h LK.

FAA 3 T HUERSAT RS0 RE 7 Bk BV RS R %, MEEN EENHRZ “Hl
W R 447 , f&# N ASDE-X (Airport Surface Detection Equipment, Model X), £t —-4F f 4
RANREG,  FLAT R (T S PR AE R (6], RIS IE I T R R 38 [ B4 R I ARE,  RE68 58 43 2
23 AT I RS R, SR T ASDE-X 34 (1) RWSL RS8O iE B 2 22 4 3401
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5 N AH SR BIE FE I SCRREL D, R BT LR E AT . B N A B RS T AR KR4, 5
Hr 7 RWSL RGExT &R GG B IR AR EOR, X RWSL R GAHEAT 7471, HETEA
KA RWSL HESUE B S % 0Hr 17 RWSL £ [ WAL B I A7AE B D8, VR B 1 58 RS A
ZRRT RWSL (BH A2 briE . 2016 4, R —Fritts 17 “PiiEBUERATCRWI L 52578 M5TH
ANTEWTTE, AEULHHLIA T R 5 T AR AT F 7 1 BB R N ORISR BoRTERT 7E, SHAh 7 E 9 RWSL 4%
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Figure 1. Schematic diagram of the RWSL system
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Figure 2. Schematic diagram of the operating principle of RWSL system
B 2. RWSL % TAERIE

HERELE
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33.FAA #RE5 ICAO fREMER

[ bR EE AL 20 2R A 20 B 14 HL375(2016 E55-B/R) A X RWSL A P92 BUIEIR AT & — Fh B E A
HEHZRG(ARIWS), HPAIEA H A BGR M B HE N XT (REL) AR ® & 4T (THL) [10]. 4R
5 ICAO 1l FAA #i%, RWSL FRiEPNAE FRAE—EL Nl WA A BRI ZE R ILE 1.

Table 1. Differences between FAA standard and ICAO standard
#F 1. FAAFRES ICAO FREMER

HiliE 3k N AT (REL) HEREEAFAT (THL) 18 1122 AT (RIL)
W B HEM TS, 3 A% H A BBE SR B bR S B Fh R

AL ERE EPERERES . R . SR YS i, Y T 2R
AT R AL R (TR gy = MIEEIRIER S 0, 50 R B RS 1 O HLALRD 2

Ik B AT B KR A

DAZTASE - B3 PR 2K P O A 25 2
IT 1.8 m 2 Ak, HMEE 25 #1846 4k
115 m [—A s TF9R, )5 skt 2Eff

BB S MBS MIEATE B, e

ICAOWEE gt ekt 0.6m,  F3ef (i BLAR A

4. RWSL RGEITITE S
4.1. EEMERANESITER I

3% FAA bR, BUIEE A NULR AL By C. D425, A, BENTEHRM, HfE3eE L #E
2, BT ZLR AT el G b A 1 R

RHE FAA 04011, 2014 £ 54, £ EAR LERA S RBIER N FEF 1500 K, BHAKE,
RANEM MRS L, HIEERA KA. £ FAA S22k, EHRGRER SN 4 2%
il RO, $AT W ZE(PD), MR SR Z(VPD), FIAbJREE (Other). MERTLAE H, A
(IR 22 R A B R N B E B K], 2018 4E MG B, & REHRODIELE N 18.8%, i K47
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G ZE (PD)HI LL A B T 5 AR 62.3%, Al K (Other) B EL G 0.5%, EARGiil45 R IE%E 3.

Table 2. Classification of runway invasion
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Table 3. Statistics of runway incursions in the United States from 2014 to 2018
% 3.2014~2018 EEHIAMERNFH ST

G E il BLHTR(OT) ®ATRWZEPD) M EWIF N AW Z(VPD)  HAhJE K (Other) Mt
2014 258 764 234 8 1264
2015 323 881 252 2 1458
2016 332 943 278 8 1561
2017 306 1142 293 7 1748
2018 345 1142 335 10 1832

RWSL e i/ Ny DR 22 78 BEIE (2N J5 T 152, AL T LB 4R\ 7 T e A 4% B RIAE AT, RWSL
RE E Bl 1) AT SN T 24 R A DR 4R s Bl PR BEDIR S o, 3R AL LN BRI 42 0 2 Bk 5
A SRR, MRS B R )™ AL

4.2. RWSL ARG BTG HT

RWSL RGAERNIZE 1T, AT T K8 AL PPA5 3 . RWSL (13847 VA4 43 9 BE3E A\ 14T (REL)
PR TRERFFIT (THL) W P EE 7, 1T RWSL 1Al B K IO ANI & R 3R 2 — 2 LA 100 RWSL &
GATAL RN, BT AR RGERVEAE EOR m SRR AL, A E RS MR R S ) L e
59 5 60 TR 3 - AT S S B R AT s R R A

WSS PFAE I H B2 RWSL RS SN RN ST EAT R ATE, £E& M CUT R iRl i
B ROFTHRZ . PG APANTTI : 1) BOREAEIEAL, 0TI B R RS ST T B 7026, HoR#R
TEPH A 3 ANE RS : BRBUER. Bk AR TR, ZERERRE RWSL K% 2K 2) ##
YRR, AR A A FSEBI M I, Bl w47 61, EhI 0, I SRR 5y, X RWSL #
Al PE . TR MRS R AT AT o BEVRAG RWSL R4, MU JUHEHZRAMME XN, G
PSS ] 51 AT ORI B T A RGNS A . RWSL FEEAT WL E & A Rt 73 Hr 2 i
IS B ARERAE VAL, OSBRI 6 E B HLIA(DFW) 0], FosEsd v EAE I FE bR 4 Fios.

Table 4. Technical operation evaluation index of Fort Swarth international airport
F+ 4. HiRETEE RIS R AR BB A IER
HIRIE S F T
BATIPA TR AR 1/400 1/2000 1/1000
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I E = E PRI & AT = E % E, 75 RWSL IR H EAT7E 021/20R HiiE 2234 REL 1 THL, H
FALXHIE, RIL %%, RWSL 28T ASDE-X %t i, H2450 0 A = E briliz 2 E A bl
IR A %4 ASDE-X MUIZIRIMEE 4%, 075 MILA 1137 1 W50 % %% AT B TP AR R G 1E
ASDE-X FiR T RGH, |7 A = BRI DA 1EET 1A A E A (ASR), | #20 H s %
WAL R SL(ADS-B), MHNFKEZ HEMN RGMLAT)IERE E s T. BEARSiisttz5R 1% s,
Table 5. Comparison of RWSL implementation conditions at home and abroad
%% 5. ElRSM RWSL SEHE S 3Tt

%H [
WA A7 v BUAT (137 T MR AR & 4

WAEAER  ASDE-X &334 ASDE-X KNI M WA & %

HHTHRAERY
D KATRIEZ 6 MHEHA RWSL WAEKIEI, BEhl i, WE R AT BRI R B R R
T WL HLHIZE B X 3808 5 (0 2 B 7 B2 52 7 JE A RWSL 551 255 5501
Al FAA SRS IBALSUBGE JO 7110.65X 25 3-4-20 5%} RWSL #:/E B AH G HIERSITHIAHE A
PEHESK, FAA 64D TREMHATE T RWSL it Fl 22 He bRtk b e
FARRKIAE  CLlideir, BRI RER 2016 F _FIFHIHALIZ I 46 358 36 UE

[ I3 RWSL (IS 4T Bl fia AT R Be] 2%, Al & B K RWSL Bkl & STk, Bl
LSRR R N AL BT B A, 5 7 LA RSWL £ M A= UZIs T M EEZR R, 25k
WA ARG (AU L. AR SR B7EHE. £ M A S RWSL NATHT, S H
PSR GRS e, R PP A AN U TR R AR, N S I AR 44 2 th 320 HE it
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M LA, BARIFRIN RIS . ASCRGE 1 HGEIR AT 2 HAMLIZ RN, O [ A8 B IE RS AT
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