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Full DC Lighting System for Urban Rail Transit

WANG Defa, QIN Ling
(China Railway Siyuan Survey and Design Group Co., Ltd., Wuhan 430063)

Abstract: To address the disadvantages of low efficiency, high harmonic content, and weakness of electrolytic capacitor of

built-in rectifiers in LED lighting fixtures, the feasibility of using a full DC lighting system in urban rail transits is discussed.

Based on the characteristics of urban rail transit, the voltage of DC lighting system is taken as 220 V. By checking the voltage

loss at the end of the system, it is proved that the lower voltage is safer; however, it is difficult to meet the actual needs of rail
transit. There are two feasible rectification schemes: centralized rectification in substations, and decentralized rectification.
According to the comparative analysis, the decentralized rectification scheme of distribution room and emergency lighting

power supply room is shown to be a better transition scheme, which is accepted and then transited to the centralized

rectification scheme in substations.

Keywords: urban rail transit; DC lighting system; LED light source; DC voltage

LED SN 4 fOLI,  BATIRIIRE. Ak
PR HLIG R PESR K4S Rl B LED X H 4275 dy i 125
B MAK) T, LED S IEZ L BURAL S5 T BN
LRI, Mok 5T AR 8] LED Jtil,
JEIR A EAKI (] s Se I A SR, InBuEAsE .

i HER: 2019-04-02  {&[EHE: 2019-05-20
—fEE: EBR, B, Wit, ABASRIER, TBEMZE
REECE . FAS. BAS. ACS Wit 55 T 1,
94391813@qgqg.com

YR AR, AT ES T, 13RI L
(R T BB AT T I H . 80% LA L (1) i W s s 1 ik %
LED Y&il, A JEXRIX R, 100%K 4] LED
R, L 50% 1) %2 X IR A LED Jeii, )%
FECBH RN ) BB R A2 2R LED Y6 .

LED Y6l SR Eant s gk, 78 Har) iz 1)
LED W4T N E—4 AC-DC A8 i, KA
(A2 I FE AR e B B LADK Sl LED Rt (HIX Aot
220 'V AT I LB R IR IR A e L AT R AR I
TEE. RRAESPURMGS. WEIRGRHE

URBAN RAPID RAIL TRANSIT 63



EHIRAZE - £ 3245 68 2019F 12 8

TAEHL, KT HLAME (SN BN DC-DC [ AR 46 L i
VAN AT DLk S b adsdih pii, i LR DA A C FEL 2R B
BRAGKT BLBRE . S etk mmp . H
T 7E B FH el VR i ) B IS 7l L2 T U Al
A HRE RS, BFPR BRI T 0 < A
4 H B R AT 1

1 R RGCRM B RAHIES

Himpth oy R oeeilfs /4P, iR EMR
HEHEEY, MR REDO. FIERS KRG
FEE R R G PR B R N, B R SR H
i JE B ¥it(low voltage direct current, LVDC) Rt
2, MEALUNEH

1) F R e T BCE AR R = SR BT, W)
AT DU = A AR, AR 0T L P B AR
LG, —AH A IR LI T AR R Ml P AR 4
R, RN RAR I &, H R siaE, walT R
BN, GE RS, AR .

2) R ICE T RE S, LR B J7
%, JETURBCE, (8T RIS i A () brtEAL, R
P RGN T S R4S (R

3) BELUREC AR MR, HLR &S,
T L2 e A5 2 Ak, R e F 58 T .

4) AT EWN/ADT AC-DC ¥ jifiith, Hiff
SRR ) AR BIfR v, AT HAgm ARG, i T
YER D .

5) B A 2 R BUIRE, AT Th
K, NILBFERAS AL L RGN, R H . [7Th
A A R AT, R UG H U e
AN FEHLEE S K,

6) N LI FRLI T 52 g ) i FEAC T L. L
VT BAT F VI AR BB, B B3 F o B 5 TR
Jids B FRL L AR5 AT R0 = LR YRR B =R 1)
SR IR I 2 oy 3. 75819 Rk, seps
S FE R P R A ) S LA [ A 2850 P A T g e />
152, IR BERME, fEeaerkae ERE T
S ERTE(GB16895.21—2011/IEC 60364-4-41:
2005) (s H/ RS 5 4-41 #0: 224bidn sy
P Ao B A EANEE 120 V& ORI, 1
ACTRHE S AN 50 Vo

7) BRI R, TSI, P
Rl scBipb e, SORTSEEUE SR, AR TR R

64  URBAN RAPID RAIL TRANSIT

il HATATH R AL R, WSSk A
TISERE, AR 2 S
2 BRI RSN EERE
2.1 Tt R AAEC AR Y BB R I R R T

e TP IE A g | N E AR RS, B
SRR LB IR kb FREBURE L B HEOEH I HL Y
A HRBH T H S TR B B 1 B LB LT [R5
OE LA EM I e Ve, SRR S @tk
P AL PEARIE IR T A E A (1) 56 g oK s @HL
SRR S ARAE GB/T 156—2007 bRtk i ) ik HL;
() Ha, FF (1) 3 6 I e o 1) FH P, 182 45 DB T A 1R 19 26 7= o
IERER
22 EHRWBPEBRBERE

YNBSS ik 3| e <17 9 L Pl o1 P
FIER . NETFHRYE, BEmELT: HMAL
B A Ak, R GRR G,  JR) BN
400 V', SN F 120 VIR LR, (E R IR H
JE, FEBEFISURERRON, AL At 420 52 3 BRI

[ F Ak GB/T 156—2017 (hrdfEdE) 1, /N T
750 V I B R IE(EA 400 VL 220 VL 110V %52
Ffro b, 400 'V EE T AT HEC HL LA S0 s i
—f%, RHCHEERCE, RS SAEE AD, H2&
I HL S S5 20 1) B 4 N DG BRE TO AR AT AR AL, P LU BRAIR,
Hh = BEIEAT R AR E; 220 V 5 297711
AC VTG HL L A R AR [R], DS B AN G
WEA HHHE, UL A B R 4, L
TOREAN e P s /N, 2 nT DU AL SEPR i 2214 110 V 2
FE RS R I, e VR, ANTR2E0H
i BRI, AT R R, (HE R R AL
T AT 0 R F %) A 5 e A P A SR T
HATLL RS

2 L& BT P AT I8 ) SEBR G O, — Mt
FCHL I BE S AE 300 mo LAYy, X JR) HECHA T R ) B8 25
1500 m AN, BL 38 ok HECT G Ha A 4 [ 2% e oK v 1)
JTEBEES, WSt FIREE g, — gl S R
%, XA ZE G B X TR ABIL 55 o Tl ok S
FRE LR B R 2K

1) 36 IR WIBCHEEE S 300 m, [PIERACE 1 kW I,
FeT HASHSE P e R 5 1S, R I 2.5 mm?
HLZR I, RIS 33.8%, AN ERE ¢
AT EL oA vty H R AR % (R SR, L B SR iy H R A



PEHIAE 10%LAK, ] 10 mm? fUHLZE, i)
Mgk, AMUIEINEA, i TR A KT (8

2) X[ B P FL P B 1 500 m B . [X[] B BH SR
H LED fT RIS, — AT Rzdelm iy 10 m Aity, %
ST IhHEE AN KT 18 WERFSEHY, Hur2 4
BT IR 15 W)o B i DX ] B 76 R AS it
HLI BLANBEIE — Mo 0 3 ANl kAR UER T E
WACHL, NI TE S 900 W, 25 i kT HLAE R i
FSAE, SRAF K 10 mm® R, [FligR
U I LR R A 19.2%,  [RIFEASH AL FE S F4T B
A Sty HL P A5 G PR SR Y, B A ity v e A8 A A
10% AP, #5325 mm® [ H1Zk.

L BRI, DC 110 V B LU R HL s, 2
M DL AL 30k 1T B s 1 R SR

DC 220 V AE ANz I isife R B )
AR R AT, ST RS R AR Ok
BICIAF AR PR R ST .

f BA B2 BT el 0, 3T U A8 i v L I R G
B RSR 220 V 2 TT4T 1
3 RHZEXIE

T HUE AR A HIR R R4, A RIRIAT
W75, — RSB NS PR, R e DR A
RPN T 5, AR JE A B 5 NI L 3 R Y 2 i
HJE S, 7RG FE S R Y R YR S P S L R 1 43
BCANgE ] o — ot o ORI, NSRS B BT Y IR i
P ab, AR LTS |NAT U AR L N S R I
P5EE, 7 HL S N S R Y5 S A SR
HaL fi 23 B AN s 6 o
31 THMEPERAE

H R i Sl i A i e vk oy, — Mo 4
B BE2 HE A A7 g PR v 31— TR 1R (B 75 R,
DRI 45 R S = A Ay ) M P e B R 2 1 T %
AR RS E R R, DR s 1]
SEVERRT Y, RS U R R LA S 20 T B
IR

J o BRI AT = G G A T R P T2 B R e,
M2 GBS =,

5 IR AR N AR AR, % BTG HL A P N
TR, A A T I A R B A 2% S5 T s AR SO ELL T
#E, FH TR AR A ST R, AR

WHEE B L BRI R G R T

NS BB G, AR C3AT IR(GB51309—2018)
G 7 N BRI R 7R RGP RE) 2K, W E
TEEEHLT 8 m A LA KT HA R TAE A KT
DC 36V ] A BT B, IRTEIEASE R . 440
B SR D sk g, HAb DI kT H 223 v LP AR/
T8 m, Hthasditik H TAE AT DC 36 V IR
Ho X5, LB Ja i DCIrT H 2228 v i
i 8m i, wLLER] DC 220 V(8L DC 216 V)IFAT Ho
AR Bk L ph A A FL Y Y 2 R T PR S B R A
JRAbr, AR YR N, S B G FBAR 1 YR S | B BT
B3 K 43 DX 815 P DA

AR HL BT A AR TR AR AR ] 1 TR

AC35kV @ AC400 V zé&ff@f@iﬂia‘é
LT AC-DC AC-DC
DC220 V Ipe22o v
TE 7 WA 51 A —BrhE
[ AC380 V Joj 2 HE B
DC220 VW DC220 Vw THB I
T TTT
EEHRITI DRI B
DC24/36 V. DC220/216 V
ERBUTH  E2&MITHR

K1 AR TR P R

Fig. 1 Framework of centralized rectifier in substation
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