Transmission and Distribution Engineering and Technology *iic B8 TR 5H R, 2020, 9(2), 19-26 Hans i
Published Online June 2020 in Hans. http://www.hanspub.org/journal/tdet
https://doi.org/10.12677/tdet.2020.92003

Analysis of Application Characteristics of
Energy Saving Conductor in AC
Transmission Line

Jie Chen, Zhanyuan Tang, Jian Gao, Zhihuan An

Economic Research Institute, State Grid Qinghai Electric Power Company, Xining Qinghai
Email: chenjie0311@yeah.net

Received: Jul. 14", 2020; accepted: Jul. 27", 2020; published: Aug. 3", 2020

Abstract

By comparing the technical characteristics, sag characteristics and energy-saving effects of three
kinds of energy-saving conductors, the application scenarios of each type of conductors are sum-
marized and proposed, which is conducive to the promotion and application in practical projects
in the future.
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Figure 1. Two kinds of metal stranding forms
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Figure 2. Single material stranded form
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BH o #0 A e O AR SRR TR S AN R S 2 AR B, RN T AR 5 < B A 2 1 XAl DA PRAIE A2 9% (R B2 7 77
SR ERFBEERAT R, SR G AR RN RIS AR R, AT PG S 2R AR R s iR A ik
SHRRH S HA Ty 58.5% 1 IR AR SR LA TR, IR A 2 B AR TR A & S 2
28], AR EE S, ASHME, BORT SR, WA LR T B

3. =B LA MRS

T HEOX =R RE SN RE A, A SCER T 5@ NS4 Zk 240/40, 630/45, 800/55 —FhiLk 4
FERERE )T RE SRR S AT 0T, BT AEEAN L A28 Ak b 15 B AR Rl S 2 1 S R ARG B

1) ¥FESEM=MVTRISKNEASH, K 1-3

Table 1. Comparison of performance parameters of energy-saving conductor corresponding to ACSR 240/40
%= 1. 5 ILGLA-240/40 RN R A 3T R T RE B S 4L M RE S BXTEE

FEA Hpy RS 5T AN R A A 4R LR R R G S5
Lihsy JL/IGLA JL (GD)/G1A JL/LHAL JLHA3
Hirk 240/40 240/40 135/145 280
ERDAN - kg/km 963.5 963.5 765.9 769.4
BUE SR kN 83.76 83.76 66.26 67.02
B 20°C Q/km 0.1209 0.1171 0.1121 0.1077

Table 2. Comparison of performance parameters of energy-saving conductor corresponding to ACSR 630/45
7 2. 5 IL/IG1A-630/45 it B 443t M5 e B S M BE S BT LE

FLATRK LA PR E LR [t S S E Ed o R 2 R AR A R
Lihsy JL/IGLA JL (GD)/G1A JL/LHAL JLHA3
Hirk 630/45 630/45 465/210 675
ERDAN T kg/km 2078.4 2078.4 1858.9 1861.0
BUEHhL ) kN 150.19 150.19 137.02 161.69
B AL 20°C Q/km 0.04591 0.0445 0.0447 0.0447

Table 3. Comparison of performance parameters of energy-saving conductor corresponding to ACSR 800/55
F* 3. 5 JLIG1A-800/55 $Rith 4B ALk 3t R Y T5 e B S Lk M RES BIXTEL

SLAT i MEEGE  BIRENCELR  BOeSHELE  PETES SR
LS JL/GIA JL (GD)/G1A JULHA1L JLHA3
kS 800/55 800/55 600/275 870
BT o kg/km 2690 2690 2408 2413
WU B 71 kN 1915 1915 177.48 209.65
HHIFL 20°C Q/km 0.03547 0.0343 0.0347 0.0346

Horr: i T RSB SRR ER B 7 5 FL RN 63.0% IACS; HH & S RS AR 8 70 5 BN 61% IACS, 84 &7 S - F N 53.0% IACS;
HHER R A 4 T HE T 58.5% IACS.
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F LA HY =19 BE S 2D 5 M S AN R 4 2 ELUR L B — @ R B AU/, 30 0/ i i 2
BB AR BOE PR 77 T & R SR R ANl 32— B mE S ng ik, PomEn

BB LA S0 AR R TS T S R SR Gl B B RS el A
SRR G BB, P AT I 2 AR XD o
2) HBEHRFER KT

DAFREGIR Sy 15 f, U LA 0.9 ok, SRABERIR A BT, HAR LS dihlfE b
bt (RN BT 5E) (ICS 0374: 2003) FHEFE I i it AT BB . 15345 B L 3% 4~6.

Table 4. Comparison of energy saving conductor loss corresponding to ACSR 240/40

F* 4. 5 JLIGLA-240/40 $RitN4B 4Lk 3t R A5 RE B S L AR X EL
AT LR RS i 5 RN R A 4R A GRSk TR AR S AR
g= JUGLA JL (GD)/G1A JU/LHAL JLHA3
HE 240/40 240/40 135/145 280
PLRACPHLE Q/km 0.1270 0.1232 0.1167 0.1133
BT LR B ATRE kw/km 35.5519 34.4881 32.6685 31.7167
HFE L] % 100.0 97.0 91.9 89.2
Table 5. Comparison of energy saving conductor loss corresponding to ACSR 630/45
# 5. 5 JLIGLA-630/45 iS4 4Lk T KI5 A B S L IRFEXT EE
FLRATE L&A PR e R AR A 2 SRR S5 TR A B
A R= JL/G1A JL (GD)/G1A JL/LHA1 JLHA3
HAE 630/45 630/45 465/210 675
SEAT Q/km 0.05160 0.05010 0.04963 0.04956
AT K LR B AR kw/km 99.5388 96.6473 95.7330 95.5961
HURE 1 % 100.0 97.1 96.2 96.0
Table 6. Comparison of energy saving conductor loss corresponding to ACSR 800/55
% 6. 5 JL/GLA-800/55 HRiN4R 4Lk T KI5 A B S LR IRFEXT EE
AR EAfL R i 5 RN R AT 4R B GRS TR AR S AR
itk JL/G1A JL (GD)/G1A JL/LHA1 JLHA3
ks 800/55 800/55 600/270 870
FEATU B Q/km 0.04066 0.03937 0.03971 0.03951
BT K JBE 4 BR AR RE kw/km 252.937 244913 247.03 24578
HFE L] % 100 96.8 97.66 95.92

AEEOmAL, PEERG SRR

e LR AN AR S LU I I 3 2 KA RETT 20 3% /2 A0 5. R s

&) ~F
K 0 5 28 AN S o & e R AL R, 380 S T AR, B DARS A /N S AR AR BN 0 S 2R,

t

AE 2%
PUG, w3 AR 2 1 B F B BE /N

FEARHLRH, Ja/DdRE; (EREAE LAl . AW BRI n, AR S A gD LAt 630
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Figure 3. Comparison of sag and icing overload capacity of three kinds of energy-saving conductors with 240 specifications
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Figure 4. Comparison of sag and icing overload capacity of three kinds of energy-saving conductors with 630 specifications

[ 4. 630 AARHI =M RES LRI ERB KT A NELR
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Figure 5. Comparison of sag and icing overload capacity of three kinds of energy-saving conductors with 800 specifications

[ 5. 800 AARHI =M RES LAY EAE KT BN

o R AR S AN S A IR R e 4 — B AT AEL R B il S 2, IR T LA
P EO S, B EOBCOR R SITE B . rhOR AR A e S R A B A, B EE AN R R AR A
K, 7E 400 mm? #0 LA B G IES INTR N RGOS LIl I AR & S RBEAR (BT G L R R, T LA
ARAT EL A I T 2 ST RCR

BUKLEAE ) b, =R P LRIEEAMIE, HRE L — B LR 2

RALBL KP8BTSk T AR BIRRE A D, BUE MR S ok, T
AEEMEgL, TIREREELLA TR/, MEAKEFL T, FEMER, B Ei g
TN 3~5 &, WFEREE RO i Bl e M52, JCHARAE KU B X B P, B2 e Al i

4. G

K AR 2 b6 LU [T RE S R4 br i, Bk S 4% an 2] [3]:

1) REEBSLMAN, FERAHE KB AREH BT, BRSEINAE s 1B 5 .

2) HEREIIERATTRRUE RN 0.9 tHHTE, IR 0.95.

3) LR EL 4% 0.2 Je/kw-h. 0.3 Jt/kw-h, 0.4 Jt/kw-h. 0.5 JG/kw-h.

4) L5 AR IR 30 4, it TP, B — A BT 60%, 55 AR TE 40%; PRI A 22 HL 10%;
CEYEY T FHEGH AT T 1 1.4%.

5) TG FATARFE /N Ed 3000 ANIF T, R AR K A far R /N £ 5000 /N

6) BTSRRI 1.68 JI /M, S R RS N AR B 1.9 Jion/mE, FRA AR Ak
FEHEL 2.0 Jiou/ml, R G S S IR 2.1 J5 T/ .

7) A TRES A

240/40 R 'FLHL IR 110 KV HLRSES, HEIEE, AL,

630/45 F 51 'FLk44 18 500 KV HELEAES, WU, AEAHDY 3
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800/45 R S48 500 kV HEZESL, XA, FFAPUSE,
SRR M e 45 R 2 7~9.

Table 7. Comparison of annual cost of energy-saving conductor corresponding to JL/G1A-240/40 ACSR
7. 5 ILIG1A-240/40 fNMB LT N T st B S L E BRI XTEL

FLEAK <K 2 BERZE  mSRHRMOELL  SBAEeomgd PEESRLSEKL%
iR JLUGLA JL (GD)/G1A JULHAL JLHA3
Mk 240140 240140 135/145 280
AARBLBE Ji7t/km 69.71 70.98 69.19 69.69
020 selkwh  FiTtkm 13.49 1354 131 13.07
ey 0307kwh  JigEkm 1456 1457 14.08 14.02
FRH 040 jikwh  Fist/km 15.62 15.6 15.06 14.97
050 si/kwh  Fist/km 16.69 16.64 16.04 15.92

Table 8. Comparison of annual cost of energy-saving conductor corresponding to JL/G1A-630/45 ACSR
% 8. 5 JLIG1A-630/45 SRR R LI MM TS e BL S L FF 22 A RTEE

LA XA WERLZE  EFRFERNSELL B8 0RgL  TRERGELEK
5 JL/GIA JL (GD)/G1A JL/LHA1 JLHA3
Fiik 630/45 630/45 465/210 675
AR Jigt/km 383.8 394.8 389.2 393.8
0.20 Ju/kw-h J37t/km 96.44 96.68 95.51 96.09
S K 0.30 Ji/kwh Jigt/km 108.38 108.28 106.99 107.56
FUE 040 mawh  Jitkm 120.33 119.88 118.48 119.03
0.50 Ji/kwh JiJt/km 132.28 131.48 129.97 130.5

Table 9. Comparison of annual cost of energy-saving conductor corresponding to JL/G1A-800/50 ACSR
2 9. 5 IL/IG1A-800/55 fRitN A L 3t B A 15 REBY S 4k FF 2R FA XTLL

FLEAK <K 2 SEREk EFHERNOELL AEESEask  TREEEEAL
iR JLUGLA JL (GD)/G1A JULHAL JLHA3
ks 800/55 800/55 600/270 870
AR BT J376/km 458.46 472.66 468.35 472.77
020 selkwh  FiTtkm 1185 118.7 118.66 118.91
wprey  0307Gkwh  JigEkm 133.68 1334 133.50 133.66
FRH 040 jihkwh  Fist/km 148.86 148.09 148.35 148.4
050 si/kwh  Fist/km 164.03 162.79 163.19 163.15

A LA O BT 240 mm?® ATH PR AR A S LA NE R A R, BESTHRGLIRE, BT RN
ARG B . XERLT 630 mm? i L, ARG E R HRD, TERERE SRR,
S RN AR G B . XERT 800 mm? BRI L, S RN B HERD, AT
RGKIR, BTG S QLA B .

DOI: 10.12677/tdet.2020.92003 25 St E TR S AR


https://doi.org/10.12677/tdet.2020.92003

MRz 2

5. B4

SRR A LR T RERCR, B A Bk AN

i LR A AR SR (R A A AU E RE AN I P 458 & — B0 T DAEIR AR 28, N o Ts
i, JCHGRAE RN T LM ERAS, N AEERLH B, POVRA BB e, Hse
WG R AR G S SR & R R A AR R 18 80 T o < o 1) 1 PR 232 R T R
PURMVERELF, PONA M. NS AERMARL, BOA MM FE, EACIAH N AL S A
SYE SRR, DGR T A XU A B, R KGR B R R X 2 BRI A, 7 e R B3 T
IR/ [4] [5]-

MBS TR R, AEHATRIEMACE T, PR A 4 S LA B 400 mm? & LA 1
&nt, BT URRRCRIIE, ERARIR, SARM: A SRS LAE R 500~600 mm? HIH 1 LN,
GEEA: RN ALRE B AR 700 mm® K UL RHETE SR, SRA . BREHSRIEA R
B TR, BAR TR RAZAZ I PR s B A AN ACH AT T, BEd & B S LR Ry
REFZk.

WEIEEHE, ARG TZMARE R, SRR, BTaRmimR, TS 4ofd TR Pk
HSZ N . 2 AR S, W RN S R A L SRR R ) S AP Ak, e
BRI BGAAE LR IZ B N
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