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Abstract

This paper focuses on the research of power supply and distribution line losses in factories, clarifies the type differences between
technical losses and management losses, and analyzes the core influences of conductor material, cross-sectional area, load
characteristics, power supply distance and ambient temperature on losses. Construct a calculation system that includes single-phase
lines (AP=I?Rt), three-phase lines (AP=3I?Rt), and actual load correction (introducing the maximum load loss hours t), emphasizing
the calculation precautions for unified units, multi-line superposition, and joint resistance compensation. Renovation measures are
proposed from five dimensions: optimizing wire selection, improving load characteristics, enhancing power factor, optimizing network
structure, and strengthening operation management. The effects are verified through case studies. Research shows that reasonable
renovation can reduce line losses and keep the payback period of investment within a relatively short period, providing practical and
feasible technical solutions for factories to improve the efficiency of power supply and distribution and lower production costs.

Keywords
Factory Power supply and distribution wires; Electrical line loss Energy-saving renovation

T A BRIV B 5 BB R
ESE G
E AR A BRAR], i - A 545 050000

1]

=

AXLESL) AW ERRIEETT, AARAREEETHFREGER LR, IAMFEMR. HoaR, G5, 4
W, JE B R E AT AL A S B M A AL ( AP=IPRt) | ZA&H% ( AP=3IPRt) R EFRAMHEIE (FIAK
KAFRMAE DTSt ) itk R, RS —, $EBEmAELEAMEN L EEFR; A FERER | KE
NATHE, REFERAM, RIMEEN, wREFTELINEZR BB ERE®, FE-EPBIELR, FREAW, &5
Bk AR R PALTEIK, BRI SR ERAFTRAN, AL RIAERE AR, B F AP TR K

7‘-7‘—%&3
eSS40
T); AR R RARIEARAL; AR

18] BRTShatE, BGERE, T, ASCH T B
T LA R RSO R, S Ty D Do 7 RS AT

L ASURIL S ALER SRS HIN e, HEiderEE 2 T R EARRENEXBNEZIHEE
SRR SHERRRACE. 58, BT HEE ) | peomimse e

PRI AR R AT, (SRR R T, i O
YRR TR, BB C TUAERORIITR)  ppm w0, AP
P (2003-2025 52) ) IFst, SERTSLAATIRCR,  ggparine s, sobReetisiion R, Hits
FUBARIY 5% DL, SBRRRERE RO T o 2T, e e o 8l b
ST AR S EESRERRE, REE  jarnone ol popsemer om0 e
SRRGRTIEE SR TR, SECTREIOEHE oo 1 g 0 o SOOI, 5 TSR
IR, Hol KRR K SR A s T
[fEERA] #@3E (1981-) , 3, PETIBIBN, & geuii, ks Emans | LR R
N, BRTRE, MEBSTR. T HESHR. $. ML T T ARSI T b

99



BASEEIRANE - $£03% - £ 108 - 2025 F 10 A

ERE SHARIHE AR, BRI E RS
i, HAEBIFRE R A S HGER IR T 10%, FRUEZETREs0ET,

FOARIRE A AR T R SR IR D
2.2 & MFEN O RZIMER
EATORIRFEMAZ LIT AN AP=IRt, HZWH R

AIMSERRE SRR RIS 4R R IT T . Sk
M SRS, BERESEM RVEARE, MRS

FE ARG S T2 65%. MRPEFEBATTE A R=p L/S(L
AT, S B mEE) , SEEE), BB,
P SEmE A R b, R k. Eahd K, %
Bl RS R 2 %, SR R, SR
PHER R IEE R 4 1% = AR R R R T, 24
AR W ERT 10% B, ST AR N In,
FEESHAIN A Pn=In?Rn (Rn AP PELReBE ) |, PeEEHEEE
AT 30%. (tRERES SRR, FRESHHK IR,
Skm ZGES OBEESE 3km ZBRI0 1.67 1%, #5351 Klid s
WEE Xih%, SERREIREAIESY, SLeHER
BB i, RPEA R RE=ER20[1+ o (1-20)] (o i
BEZEL, 81 0=0.00393/°C, 5 «=0.00403/°C) , EZEmiE
I (t=40°C ) , HASLEHEFEEE 20°CHHENN 39.3%, fiFEthss
26 .

3 I HECR & BRMFEITE T IE

3.1 B2 Ak
3.1.1 BARE B HIAEIT

ARSI LT B R ERE T 220V (R EARLER, 2
ZEIRIAAAZRRS . VRIS R AR, HB IR
% AP=PRt (BB IHEE, BATkW) 5 AW=APt ( &
TRHLBEMAEE, HATKkWh) , HAp T ALHER (BALA)
RAS&HEIL (AL Q) , t A@mENE (BALh) , &
A A AU FE R TAARIESCPRMER R TIEE, BIEARY
Rt=R20[ 1+« (t-20)], DLBAGAFEEE S55brat T4
3.1.2 A&t A

SRR ELE T 10KV 5 R4S 380V iK%
AR, 0T HALIAR . REA PR AR AR A
HZODITEAR AP=31PRt 5 AW=312Rt, 5HAELR AR
[, ARSI | Tl SR S0 &8, 1
BANR N =PIV 3Ucos ¢ ), Hi POAKEEIE R H T2
F(HEAIKW) , UNLHE (ALKV ) , cosd ATIHEREL,
XS E AL R e, SR E e S
SRR
3.2 LFRAFEEITE

T SEBRE TR, i M sh i, aRlEkAE =Y
BUR . I BSOS, & DCR S R et T kE L
B, SRR E AR SEN RSB R N, FIEEs]

100

AR N (1) S FBIE Y, BIEFTHEA
A4 AW=3Imax?R 7, FH.r Imax A& AL R (HAT
A) v ARG NS, ZEEEERE T ey
P  TAV SR AR RIETFFM ) JRE, FlindEstir=n
TIEY v (BB A 7000~8000h, [RIERAE =AM ¢ EA
3000~5000h, T fEAIEHEGEEE B RN 45 R m] §Erk .
33 IHEEEEM

TEFAT T HiC 2B BEETH BN, FRER = st
IRREDA B RS e, S — RIS —, TR R R
(A) . HFE (Q) | KA (h) SSE AR kS ITRD,
G HIEROTRE, WA R B0 TR,
S-SR BRIT /)N 1000 5, RS b BB
B fw%E, FIETEITRE NS SERAL, BT
HARNEDR, ERLZEISINTE, T ilH R5EE
BEZE5DTERE, EEFEL. REXL. FERND L
B, RAKSOSEMIE . msi. S aEEz
5, EWITEERI TR E, SRR SRR
HEIEN, RILT BT E S SRR IR G KA, Wik
TSR A RS e R L. S = R M, &
AP RIS NSl . PASYE RS 2k F B
K, XEB ARSI FLEEGREITES, ST
EORAELE R, IRIESLPRE TALS, ek A IR
TH 5 EAREERY 10%~15%, FIHLRS AL S5
ATIK 20%, REAE TR TR AR [ A F SRR AL Al L s hnAE
RELBIREMER, BT B R 5P R — 2

4 TJ HECr L& T BERUIEHE I

41 R SLER . RRETEERE
SLERRORE YIRS A" 5 KR
LY ZaERENEr, e AR T S A A A
R, MIFSKIEIR S A B, S/ DIEE. EM R
T, FEESSEIHT ER RS, XL
TR 10 4, HOUmEERS, KBS E 5
SEREE A& T, TREMRERBEEE Y, DRSE A
1, H Skm HY 10kV £EEKFR A 70mm? $5 5:2%, 20°CHy
HLPHZY2 2.02Q, FHIFER 85 J7 kWh, %01& % [F IR 46 5
05, HFHPEZE 1.229Q, FHERR/DE 52 /7 kWh, M
0.6 7 /kWh 5L, E1H248R%%31.8 Tn, RESFEL&ENS
AT SN 45 JT 0, (HECERIIY 1.42 5, £57%%
WP, EEEY 25, TR i SIS E T
BeER ) R PRRESIEN U TIABIE SRR A" O
M, THEZEEN “FFARE T2 = (MUE RTIEE - BUS/GIE )
x MY, EEREEY SRR, R RS
ARG . DI 10kV S ELRES V], JER T 70mm? $i54%,
FEIREE 56.58 J7 kWh, iS4 95mm? Fi 5485, 20°CHTH,
FEFE4S 0.905Q , LRFEIBIES Rt=0.941Q, FHEER D &



BASEEIRANE - $£03% - £ 108 - 2025 F 10 A

416901kWh, ETT2995EE 148860kWh, X jj 1727 i 2% 8.93
TiTt, SEEEY A SRR 12 To, $ERig
X 134 4, EERR L5 THNSGEE T A,
42 MERTEFY: B KNSR EERE

PRI SRS U M e R &, (R K.
AR S SRR IR IR, SRR T R,
IR BGE R E TR VST A 2 . S — AR R 75 T
ATFo MRS HE, FEm R S mretsss
B, WTRIpZER, XS EAHERA. BT,
Rl B SR R ET, Rk, RIS
TERSEE T, FRRIES NS 5B TR, B
TN [ARe 5 | AR/ N EREIS S, T IR B
B, Sl B, S A . RN IS
W LR HEE, FSZEER T M 65% ST E 85%, LERIAE
A% 28%, F129H3% 26 TG, [RIEHARED TR e mld
SEUVLERS SRR, B TR TR R AR
JITH, T SE IR MIATLE, Z25E RS485 il iHA —AHHE
TR, SO RESARRRETE, 4= AR R A
JEHE 10% I HshiR e, 1RESdE AR AL, a4
[BIPN F BRI A I TR ATRE , W SR e ZE P A
5% AN
A3 IREINEEL: B/NEERRE

HEREL (cosd ) HLLrFAIRE, DhRREGRIK,
LRHLRARR, B R R, IR T R A B
*MET DI T, K IhEREM M FTH 0.8~0.85 F2H- % 0.95
DL, RIRE RN, dEmlR e, MR
FH, TARIELE A D5 Hir R REGEE, B
NI Q=P(tand 1-tand2) , Hir Q AT FE L4 &
(BT kvar) , P ALREGRKIBI A IIHE (FBALKW)
& 1 ABUERTHTDRAE, &2 ABUEE I EPREDR AL
. DLUATH 2000kW 71157 O 10KV 2805 051, Hois min b %
K& cos & 1=0.85 ( X7 H tan ¢ 120.620 ) , HARIhZ K%
cos $2=0.95 (LFM7 Y tan $270.329 ) , LT EFTTE IR ME
& Q=2000 x (0.620-0.329)=582kvar, MIZIEHHKE, =
REFRT G, SEmaFPRN, BUSHIZAR &R RA
4 135.86A, MR 121.55A, HLFRBENR 10.5%; 4R
FIAEFAEEM 56.58 5 kWh /b %5 45.28 5 kWh, 4712940
#E11.3 J7 kWh, 84 0.6 76 /kWh iH8L, ETT29H2E 6.78
F7t. T 582kvar HLZSEAR FIRIIATR X298 5.82 J7 70 (% 100
TG /kvar THEL ), HEREISAL 0.65 -, ERTA BudHiEt
SRR 2 —, EEE L] e
4.4 B MK B iEs

MR E P 45 25 R AL PO R O e TR R P L
AR, 4eRSars, dHmm/ Sk, 2

1 F TR H R B8 e e X B AR R R AR A H T . 1F
Bl TR T, BRI B X%k, SRS
BEX AR Skm (015N, RIS XA
Fy L, Al KIEGERE IR . DI A6, HR
For SO T Xah%k, & e 2R A AR AR 6km,
SULEHZY 1.47Q, FEEE 72 1 kWh, HidEETBRE R
TG, YR S 3km, B 0.735Q, i
WD E 36 /5 kWh, F129M8 %% 21.6 o0, RETCHET
RUb I - WRITSE, WA el 80 T T, (HI%TR
OIS 3.7 -, KEPRETRE £ B EN G, FRRREN
BRI I U TR, DDA TR R R IR S BBz
TERBEER TR, $156 T NTFES TR IENL, R
PR, eSS sl i, BEgR HRAS
SRR IR (il 2 S BRI
4.5 IMSBIEITEIE SN . FREIEHRFE
BB E SHRIRT 10%, (st rEHEE R
M, wISCEL “TERANRIREAERE” |, RTTRESGE AR
MEERTT . fEERE IR AT, To/E 1) (i &
GirPERE IR ARG, KRS SRR .
RN, WHRESEE, FRECHLLN . Siiataig b2
TR IR, YIS IEER, R%RIE S O
INEZHRE, B4 GRS, MEniirersan.
EE IS 5T, R ARG HIEE, B4 A S FE A
ZLYNURR SR S 23k . Wik es o iR, 24IRAEEET
60°CHT, JATHEATIEEE . S, WDkl R
ESRZEIRE, W, RS E TR, B
e

5 &5iE

ARSI T A B 2R ) A SE 5T, T T
WEEF= A e BENLH], E7 TS SLPRs T s et &
U7, RHENZ4EETIRENEHE AR PRIE RSB EN
FARGEFEAITH, MEEERIMERE, XEEiE AN EER
B T GG IR, WD s R S AT T 5
BT, isgemR EZ  TARERART T8l (2023-2025
) ) PO ASRERERAEDK, By Tl SiusrsHE A
FrigHl
Sk
[1] AR 0T 51T RS S I s P AR R (0

250 3. F AR H,2025,66(S1):85-87.

[2] Zz=.HL Tl FE R R (T RESAEREH b S0 BT 0], AR SOR R )

g (51xhR ) TREREAR,2024(3):0137-0140.

[3] T AR A 2R AT R R E RS IR Tl

A,2020(8):00259-00260.

101



