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Abstract: This paper takes the large-scale LED
streetlight renovation project in Gaoyao District,
Zhaoqing City, Guangdong Province as the
research object. By adopting the methods of
renovation survey and cluster analysis, it makes
an in-depth comparison on the implementation
process, acceptance data and energy-saving effect
of the two phases of the project, which adopt the
BT mode and EMC mode respectively. This study
aims to discuss the applicability and economic
efficiency of different renovation modes, and
conducts a multi-dimensional benefit evaluation
on the renovation project. The research results
show that the benefits of LED streetlight
renovation are reflected in three dimensions,
with both practical benefits and long-term value.
It also conducts a beneficial exploration of the
two modes and puts forward suggestions for path
optimization.

Key word: LED streetlight renovation; energy-
saving benefit; Energy Performance Contracting

(EMC); urban lighting

fEgtit, FREMIH RS SRR 12% =
15% £Zf. Ho st b s, St
73 W BOR AT ZARBI NI ST o %58 i R AT B
SRR, FEME, BRI BarkE,
fERAFaEE, N TRER A . LED mtRd,

KAgan, AIRtEsR, AN, BaliuE, sy
b I R T R S RO TR R U, ASCRA
B PR e DT AR SRR R AL LED BEAT 240
WHRER, WHATREHR, SFRaEmt s
MEHITRGE DN, RERIHER, FIHfEE
IR, R R B bn SR TS &,
FI A BOE R AT B, DU 2 /T
JRIGBATTRE T AR Bt 2%,
1 &R KIS FREAREFE IR S BUR IR D 4
L1 uSHIRBARSREFE R4 fiE

FESCHE LED BOERT, SEX (HEZEN)
YR I I B R T I TR Y RE TR 5 T B
1o WX RS BIIH 2 KEEAT 9100 R, Ot
IRERNEGEENLT, ROV K ST
AEE &, TEIBfTRIN LR T —Rh o I F 3R
W& & H 18:00 7FE, XMMARHE 23:00, &k
MBI XH 7:00, SME, 2XIEEATH
FSFEF R EIRZ) 1000 5T RN, H2 a2 N
£0.8 70/ TENENTHE, WBEEHHET
I 800 7T, XEEKRMITH, ThER—1
PIERIE, B AN e FE R R GUEAT
IRAME S, X — AT RO ar A U B HE K B
IR KA, K HIZIR T TSR R P,
1.2 RS S K A2 REIREIRE)

SERTTBUN = EEE AL LED SREABOEHE T
T8, ZIRAFLTHMRVOHITAE, NEHIS
TEASR W R BIRRE T, D AUETE A HEIREA
WU, B EH B B PR R TE RS BURFHLE,
EFA IR TAER, 52 LED MEBARTHE
M. X—RINBERS M, NEEXITRARM
RS AT OSSR B T BRI T shig m AR B 1 89
HYURRE, SULRN, SERTHX i LED M
7= i TAE ORI T R R, HlE TR

(RIVESS BiR. TEHESRT, SEXBWRIRL,
WMEATE), KFeX 17 ME (FHE EitEg
11318 TERKTMABCEN . X — 2 E AR LUR N
ERBORR RS, HRESAMKE,
LR IE I 2 R T A AR )R, D AR
LED Pk BEQE T2 W, HHEHRNETTEK
M, KB RERAE S LA O
3B A RMERN S TIEkK

BTN BE A B AT B AE IR B IR Z1 IR AT
B RBUNHI IR, 2 DB AT B P ) A
W, POERMDH L 2RI RIS
LED BATE T, EHXEARIS, ARRUE
MRNERAFRISOEN R, AHISIANT i -
k" (f#R BT) #F “SRERER" (4
MEMC) #5K, DARREAMMA, REFi%iE
JiSEN
31 E—HIR: BTRATHREFLSASER
R

S5 —W1 LED BRTH0E T72 1 5008 25 e 0
KRZOKER, RELOKRGEFERE, U
THEE, PRI, LRI, XX
WSS e, BATREE S, HETEUN
EREREEE, ST TREEA A
MR, HRFEBENR, 2t SRERM BT
RRAHAT I,

BT B OAET, HbRdk A 5T 5 15 T
HRE S TREFLRRTRWAEHR G ATHH
Ko HHBUNZ & RIZIE S TR
EMGIE B, IR, TREZ PN
N1116.08 /57T, HRIBGEFEAT 3429 8, SKhr
SEHE A IR B BRI, R84k LED /T
H 3612 2%, GUIEHLT 2681 2%, BURF KB K IR
XABAT 931 o HBAIRETE T REHs B 2%

e RAE 2026/03 3



FREUR AN S R IR NI R B RS, FERIA &
W& A TAEERE, MR T EHR TR
EENRKER,

32 BTHRTRE: EMC B THIRETRES X
$#18

eSS — 1 BT G m iV EM -, X
BOETEEET, WREXES, BENE %
M I TAE (ERRRRBOEX K M &
B, JURBEE T AN TSR &R
R—EFEEHEEHE (EMC) 3,

EMC #2 —FRegmlail, 16380,
THEMRSS A B I B 1R AR REVR A I, T
Wik, WERW, W%, BITHEFENK
EFRARSS, FHAMEINE ST TR 2 S AT
Ao WHIBTE, POnESaRLAE, A
ARTTRERGE CIAIHEER) (R TRERRSS
AT RAFIFTER FERIR, R T AR
BOEHEAT 5686 7%, TAZHFARINHA 2134 J5 7T,

5 BT M b, EMC #EsR7E T RERK S -
ST EIRERAIRGE, MBS, ST %
BN AR, RGBSR T B KR A B
STH, R RE R R IKAR I L XU BT RS 2
THEARS AT, (BXTREARSS AR KL, K
BT RTINS RIZEI R, B8 H R
PR ARFN = &, AT CAMA IR 5 RE U 28 R 3R 15
R AR, XA “URYTHE. BB IR,
WK IR T 1 REAR 55/ F1 AR Q13 5 3
MeAeah S, JyScBEE T RESR AT T KA,

4 BIEM RN LB E T E S XL

ARPE, VPP F A LED BAT S T
FEASBRAAR, T H 50N AR IR E R A AR
W, B =77 AN, N TARE,
FRRAZCR, 17 FLAR 28 S G B AR AR AT T PR
HREAE T
4.1 BIARES TROWGTN

FEREAFRRAHE, R THERET =M
IR — AT B RE R — B AT AR
WHR PR B = TR, A, M 5%
BB E5E LED fRFFAR B —8, H
Y8 DAVRFEAT ;02 o i T L T R 4% ) FEE 3t
ITHIA M, AKHE CJJ45-2006 (3T & & I8
BRI bR NARERER (ZFIE. kT
M. S RIREAFERRUEATIEA =R A
BIREETR, LT R E VI S0E 5 04T
Ve

4 RAE 2026/03 {EFSHBIRT)

RUEERER, FrE iR LED AT B 1ERE
TR IITT & & R R B RAR R, T B
155 FE IR S5 R IR BB LT (Ol i 2 g B
BIHARE) RMTEESR, NER—RINZ
FETT REMIFN IR, 4R 28027738 N %0E
JEEETHN S, 5, TERZE, BIAEIE
FHHEAT T EIEN, XK, LED B0ER
USEEL T WREEAR, EMARA LIE TR
JREA S B, AT R RHATIRE TEE #22

TSR B ARWREGE 0 B R, R
I B BRI KB, P T RRYS R A T R E X
FLIEHEA T RER R, BIXT Lk v Al 5 e R i
FEA (BEFETEL, RIEWERR) 1
e,

SE—HABRAT OB T E SR A BT A=A RERL
S A AR E S E 710 A5 E
RN R EEE, TS RIS RAT A
WM b, SRR R, MOE)E LED BAT
1) FH E AR PR s R AT T 1 4 T 53.59% .
X REAUKIRREIE T W H & R P24 5
AFR, WIIET LED T BIELFRSITIME T
I BT RETE

55 T HABRAT MOETH E SR EMC A5y Rk
MR ST WAEFEH H Y HERZ, $Hme
RN, POEHINTE R E SRR (B
HAE) b 688.90 77 TRk, BidfE, KA LED
JTEAAEREFE BIEMEZE 183.42 /7 TR, fRit
T, TE A ERE 505.48 75 F R, T
HEEIE 73.37% (FRTR) . X—THEE
EETHE WA, a8 a Rz 50%
MR R, $%24 0 0.8455 7T / T ELRF A EEANY
W, HYTEETYE THISH 427.38 57T,
EHEEE AR 106 Ht (R .

* 1 ETRKTRER AT, L

CIL [ELT
[ BELE N KW SRR T
™ Whi o
EFAE-EREULIDEE L &
4 ELIEYY #
A I BNEE 1. kRiki. ¥R '
| ® L ER -0 3§ 3 H
i- (T L. 1 W AE=EE
SAFEST. § 1 S B ix
| #am: &M, MR, &R T .. Bl
' - t o .| 1
T b, BEAE TE Fees I
Ty )
TLILIT % x
LR i X ¥ o
TTE LN 54 E X
AL o] o LR ETY

4.3 FRIBUEE LRI LR
MHITREEETRRERNER, ZE8FET
LED £oRAVeHMER RSN, MM B T R[F
R T RERCRIE M, BT BUF,
TR AR V3 (1R 32 AR A AR SR K TR L B 7T
AL, HxmE KBTI RIS
THEMAR, EMC BT, FTREMRSS 227 HIA]
8 58 AR T I 2 i ) P SRR A A9 T BE
Wi, Hit, AT RAMCESFE, TRERS
N MR A B ) K IE R B R AT
RAACHIR GO, F i R DRI LS R
RERKHNEROET, XE—ERE LR T
o] EMC #3I0 H HuS T B H BT RER,
5 AN RS
5.1 25 Ma: MEETAOZIMAEMRL
—REEBLETL, PHREE ST
FELEEIS 500 /T / £E, XM ATILATE
o IRYEF A KIBRER, RN %
A 1. 7% 2 Ji/N, &5 LED BEAT Y
R ANA 5 7/NN BL L, RBEWREIEKIX
HUERIINRIA, LED B&XTJLF-TEFH EHOLIR,
R D T HERE, S ELEEA AT
T, EIRARAE G FIEYE TR, JER i,
OIS G AR LA B AT AR 50%0-60%, =2 ¥%
FENMEAR TS W BUE 1 . TCie2 BT BT
RN, &2 EMC RN ERASGE, #E
HIRE T BN BE TS
5.2 FIREE . BYOBREHE S BIREsT
TREREFRE TR, DS ZHIE i,
AT 505.48 7 TELIN, T/ TLARETR
HIREIHFE, MY TRERD KL 4000 20—
FALTRBTHE, X0 T 77 BURF 58 B B2 N IK
B e BB BT, HX, &5
EEWIT NS REFEREUR, HIRRLHT
FEIR BRI MG, LED 4T H 2 EAAE, K
&Kk, HEPSNE, BFICrFEaeHE iR H
REwE, BENGRARFRERSY,
53 HEME: RAWTREKTISAKERE
—EBRTTRELZ 2R, LEDATRARG
fEfE, REW E ARSI RASKHIE, H
FERBITEM, THIN, BERS T EHAN
AL TE T EERIAT AR BT I 2 2%, BT
MefRm Hicr AR, —R2KE T ERAETE
i, LED 410t Eim, HOh i REE
SRR BT IERE, QG AR AT IER)



FELRIRGL, IX IS IR IT AR A UL B E Rk T
=R T TRRRY . ERetRRE T
RSB R RS, BT 5ISMWIItta
INARAN AL AE AR 2 2 R B U8 3 B A T
REF= i, 1ELALR AT AR HER RS B
6 ZLS5RE: MSUEM A B8R R
(£

e 22X P H LED B8 AT 2008 TAZ A DI LR,
KB T ARG REE B AN A IR R, W
BRFEZ o MRIEE SEIRER, S5
HT LED BIEEL, MESH2RmNGES
R, TSRS, IR I T RE (%,
FRH UL

(—) e R ENH. TRERAIMR
AR R, MAEER TR EA R
i T AT 2RI B 20 78 I B
4%, TPRETIT LED ARAT/™ &b B SRR, SRtk
e —BUER I,

(=) QRS . W BRI R
HFEREARN, WA BT sBUN RN, Xt

THEZE . WEETHKXE, AteEE
EMC # UV, S ARBGE R, RiGERE
TE7T =, BT AL T B XIS 348 5 34
X R

(=) et \LaEwFE,. A LED />
w5 AL RS &, BT K T I R
kEghuah, W5l ETRERLERKERNER, B
e B, HEBIARATT R,

(19) REAE SRR, iR E N
SRE(LEAE E L, AR LED BT AUZTIRE
TRBHZ N, TER ST RN — D EEMN
Tl Bk, NMENIR, MESBIEESE
BMTTRRES MK, WEETE. B 2
IRET —RRIHT — IR 2 LR 45

LR LArIR, SRTIEE IR LED $0E 2 — I
FRASENEGE T RIZEMENRSETE, HEX
RUSRERIERA, "SR, #Xelm, maE
AR, FHENBMABGFOER, KT E
NEAC L REBNS, T “IEK” EARTER
MBI,

G

[1] SIREID-FIARSIKIR | R AT FE IR T B
TERAFR R [T]. 415 08BH ,2025,49(04):70-72.
2] 8% BITER THEED T [N]. FEEK
% W R ,2025-09-09(008).DOI:10.28071/
n.cnki.ncgeg.2025.001288.

[3] i, AN, &%, % . LETEEX
TERS AR BEOE R RCRIR T 5 B E T 7).
FRERBA LA ,2024,(07):92-95+103.

[4] ZHA A . #4858 LED 8% 4T 7E 3% 117 38 % JR BA
RO R [J]. BT SR 2021,(10):194-195.
DOI:10.19353/j.cnki.dzsj.2021.10.087.

[5] #% . MBUERK LED BATHN A 5 A []].
JT5HERA ,2025,49(04):34-36.

[6] FEfE1E . LED B AT £ 35117 0 i SR RH =R ) 7
W% (J]. Bt 5250 ,2019,(01):98-99.

[7] 74 . £ T S RAEREEREKX R TR
KT REBOE BIHT SL BRI R []]. & BB
K ,2025,19(06):133-137.DOI:10.13857/j.cnki.
cn11-5589/tu.2025.06.029.

B RAE 2026/03 5



