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Application Research on Aluminium Conductor Multi-Strand Carbon-Fiber

Core Cable in New Power Transmission Lines
MA Minzheng, PAN Chunping

( China Energy Engineering Group Guangdong Electric Power Design Institute Co. , Ltd.

, Guangzhou 510663, China; )

Abstract: Compared to the widely used ACCC ( Aluminum Conductor Composite Core) calbe, the ACMCC ( Aluminium Conductor

Multi-Strand Carbon-Fiber Core) cable use the multi-strand carbon-fiber core instead of the single carbon-fiber coer in ACCC, which

has much better performance: higher stability and improved safety margin, better flexibility, simpler fittings as ACSR and easier for

installation. Thus, ACMCC is future development trend of ACCC. In order to study the application prospect of ACMCC in new 500

kV overhead power transmission lines, taking two typical 500 kV double circuti AC lines as examples, different sizes of ACMCC ca-

ble are selected according to material-saving and energy-saving principle, and detailed technical and economic comparison is showed

compared to the recommended cable, so economic performance of the ACMCC is given to direct the engineering application.

Key words: multi-strand carbon-fiber core; ACMCC; new transmission line; economy
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1 BRAHREATHREBRE

1.1 BALEEGERRBELENE

B £ 4 52 4 SR AR e 2R B el B 21 4 5 4 A
BEHERNEG, 5—2BZEFHEER 63%IACS (1)
POERRILR RO B T ) 26 . FERET 4R 52 & MRt
ST AR AT LA 43 SAy BRL AR 105 T 22 IR 288 5 Ml £F 24 705 A
J5, HE5MWME 1 PR,

B1 BAEEAESKEHE(BE, KEH)

Fig. 1 Structure of aluminum conductor composite

core cable
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2.1 ZRpgiEsl

FHKE R 500 KV [R5 WL [E] 1% H 28 % 1
LRIRBT R R G0 S5 N 3R 1 R .
2.2 WLikS&SH

RYE RGN, R TN JL/LB1A —500/
45 SRAL AN R R, BEAH 4 41 3L, LRI 500
mm, R /N R 4 4E 2 A 34k JLRX1/JF1L —
400,35, JLRX1/JF1 —300/40 #E47 ik, %S4
L 2,

R KBRERMAFEMG

Tab. 1 Model of transmission line and system conditions

ity i) ARG
Rl 31 km A R BRAE DI 2 640 MW
B 51%
HO H $E$; BT 99 MW
R 0 ~500 m K E 0.9
FEARGE 31 m/s UGS TPNIT]

=4

K5 e N 2000 h
HZ/ TR EEEL 44/31 AR KA /TS 1 000 h

x2 BE&SH

Tab. 2 Parameters of different conductors

G JL/LB1A- JLRX1/JF1- JLRX1/JF1-
- 500/45 400/35 300/40
AL/ B <
X 45 X ®3. 60 19 X@5. 18 * 16 XxP4.89 "
$.26 {1 7/mm @5. 18 6 X O4
R/ I %
W
7 x®2. 80 7 X®2. 50 7 X®2.70
HLLL P/ mm @ @ @
£ % i/ mm? 488. 58 400. 0 300. 0
O/ mm? 43.10 34.36 40.08
S i/ mm? 531. 68 434. 36 340. 08
HA/mm 30.0 24.7 21.9
PN T/ (kg/km) 1 635.3 1158.4 891.9
HE LT f1/kN 129. 90 95. 20 101. 45
i EE H/km 8.10 8.38 11. 60
A5/ GPa 63.7 59.8/115 ** 62.1/115**
LIk &
20.9 17.1/1.0* 16.4/1 ™
/(10 ¢/ C)
20 CHFH i
0.057 45 0.069 8 0.093 0
A/ ( ©/km)
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Tab. 3 Current-carrying capacity of different conductors A

Sk JL/LB1A-500/45 JLRX1/JF1-400/35 JLRX1/JF1-300/40

2835 80 T 916 802 675
2835 90 T — 913 766
28 110 € — 1095 916

YE: FRERERIER 35 T, I,
LR I WU A, 5 S 2 ST L B AT 2k
L BB FED R IR 4 PR
x4 ZimAEEFBAEINE

Tab. 4 AC resistance and energy loss of different conductors

JL/LB1A- JLRX1/JF1- JLRX1/JF1-
FH 500/45 400/35 300/40
EfTRE C 38.3 38.5 39.9
Tf /EEE)/ 0.0635 0.0759 0.1011
PAEET) %/ 153.6 183.6 244.6
(KW/km) (100.0% ) (119.5%) (159.2% )

e BRI 20 T, T,

2.4 SEAMWIMERE
I P RAEMINTE . KRR . 2 AT
BTN 5 ~ R 7 PR,

&5 EMNE

Tab. 5 Design sag of different conductors m
o JL/LBI1 _A- JLRX1/JF1- JLRX1/JF1-
500/45 400/35 300/40
ENEEE, C 50 60 80
4 1 =400 m 11.79 11.66( —0.13) 9.71( —2.08)
F4HE 1 =450 m 14. 62 14.42( —0.20) 11.83( —2.79)
4HE 7 =500 m 17.75 17.45( —0.30)  14.13( —3.63)

TE: RECRYIESF TR, SRE2FRH 2.5, FFRE25%,
T,

®6 RREEZRS

Tab. 6 Swing angle of different conductors (°)

e JL/LB1A- JLRX1/JF1- JLRX1/JF1-
500/45 400/35 300/40
THAR K 60. 6 65.2 69.7
PR 32.0 36. 1 41.6
e A 10.1 11.6 14.1

TE: AT KV (0. 75, SAFHREZR 20m, TR

R7 EKFEH

Tab. 7 Mechanical load of different conductors

[P JL/LB1A- JLRX1/JF1- JLRX1/JF1-
- 500/45 400/35 300/40
IK ey 7/ 22.27 18.33 16. 28
(N/m) (100.0% ) (82.3%) (73.1%)
74 16. 04 11. 36 8.75
(N/m) (100.0% ) (70.8% ) (54.6% )
Yhra1ak 51/ 49.36 36.18 38.55
kN (100.0% ) (73.3% ) (78.1% )

2.5 BHEEFH

ATk, BRI KR 4% T, S H%ENR
B, SPLT RN EBEEARSE AR AR AR 2= 0
8 K9 Fin,

®8 TERAIER

Tab. 8 Main technical indicators of different conductors

[ JL/LB1A- JLRX1/JF1-  JLRX1/JF1-
500/45 400/35 300/40
S28/(t/km) 41.16 29.15 22.45
K/ (t/km) 181.2 159. 6 152.5
HAfy/ (m®/km) 320.5 284.7 279.6
FERBAN i/ (t/km) 27.5 24. 4 24.0

K9 FEEHLLR

Tab. 9 Economy comparison of different conductors

[ JL/LB1A- JLRX1/JF1- JLRX1/JF1-
- 500/45 400/35 300/40
S B/ (J6/m) 23.71 45.10 40.71
54/ (J770/km) 59. 68 113.5 102.5
WAt/ (J776/km) 144. 96 127.7 122.0

Hefih/ (J770/km) 55. 04 49.7 48.9
NV 423.3 440. 6 419.7
(J378/km) (100.0% ) (104.1%) (99.2% )

EF/ 43.41 46.25 47.20
(ATG-km ™ - 4E70) (FEE) (2.85) (3.79)

7E: JL/LB1A —500/45 2854 1. 45 Jio0/t,

KB/ INE L B — 2PN & T R A5
Pho YRR EICRIN 7% ) | IBATAERR 30 4F | A
WHH R R B A 0. 45 JT/kWh' | &
T RIIAE SRS K 9 Fs,

2.6 BRSNS

X T 4 52 At T R B 0 A R AT BRI 2
JLRX1/JF1 —400/35 #1 JLRX1/JF1 —300/40 7‘3‘%5’\]
SRR B SR D S A N I 2 TR o



55 4 19 FRIJEL, 5. SOETURRET AL 60 LR TE R ALk 3% v i) B B9 85
50 ‘ | ‘ 45 IS EnE 11 Pk,
49— —.— JLR x 1/JF1-400/35 -

a8} - -~ JLR x I/JF1-300/40 e ®10 REEH

\E 47 o : I Tab. 10 System conditions

é 4;1 -7 -7 FHCR I By BR A% T 2, MW 3 000

3_2 - R e B I L DR, MW 1500
43 = - \ BBk 4 0. 95
2= JULBIA=500145 AR BRI/ N h 4500
j(l) F ’ ’ ‘ AR AT/ N h 2700

20 25 30 35 40 45 50

LM (TT/m)
B2 SZHEABSENMEEHELES
Fig. 2 Annual cost of ACMCC while the conductor
price fluctuated
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%4k JL/LB1A —500/45 J5 ZAH L«

1) R 4 58 45 i 4 2% JLRX1/JF1 —400/35 I
JLRX1/JF1 —300/40 7 & H TR/, 045k
IBEEL 12% F116% . FEARIEREIL 2 1% F113% ;
LM s i 5t . H L% 505y JL/LB1A —
500745 JrZEM 9 A5 7 £ SR G AR 430
Han 4. 1% Fygi/b 0. 8% .

2)JLRX1/JF1 —400/35 F1 JLRX1/JF1 —300/40
J7 ) R AE /3 B N2 20% F159% , L5675
JERIIARTE . RBEHIFE T IR &R B, W Riz
AT HA AT B4R 2% F 20 38 n 2. 84 J7 J6/km Fl1 3.79
Jiot/km,

3) 4 JLRX1/JF1 —400/35 F1 JLRX1/JF1 =300/
40 LM 4T BIREZ 32.0 J6/m F123.3 55/m L)
TEE, BT RA AL TE R e BV K B
KA XS F JL/LB1A —500/45 (1) 1.35 £%F1 0. 98 43,
S HEIMAEA L, WIFE 5 5IFERZ) 29% F143%

3 TERARILIE
3.1 ZepgiEsl

RN YL 5 A e R LR AR T BE T T B AR &
Vetk, X3 1 BRI R G AR R R T Y
SHGHATIREE, WK 10 FiR,

3.2 LEES&KBH

WEFR S A0 R Ao 2k JL/LB1A —500/45 Al
FEAEH . A AN B UL Y L S RV AT 4 52
A 54k JLRX1/JF1 —500/40 . JLRX1/JF1 —600/

11 BESY

Tab. 11 Parameters of different conductors
o JL/LB1A — JLRX1/JF1 — JLRX1/JF1 —
- 500/45 500/40 600/45
FRER/ TReAI x
45 x®3. 60 36 XP4.21* 36 xP4.59 "
W22 PR /mm o4 P4
IR/ BRI x
X 7XP2.80 7 XD2.70 7 xP2. 90
22 B AE/mm
45 4%/ mm? 488.58 500. 0 595.6
AR/ mm? 43.10 40. 08 46. 24
SR A/ mm? 531. 68 540. 08 641. 86
H#/mm 30.0 27.5 30.0
PN/ (kg/km) 1635.3 1450. 1 1725. 1
BEDLKT f1/kN 129. 90 112.97 131. 41
P 1 EE H/km 8.10 7. 94 7.77
W PE#EH/ GPa 63.7 59.5/115*  59.3/115*
- %E’?F% 20.9 17.9* 17.9
¥/(10 7%/ C)
20 CHFH
0. 05745 0. 0561 0. 0471
BH/ ( Q/km)

Vo BRI RS ARy e RVRL RIS SO X R S 2k 5 45 B S
Hfl
3.3 BZ£HBES4e

FZRIE N —1 S SRk 25 i, nl RIS T
FL ARV E N A/NT 9124, K ik SLp iF
o B g B0 32 12, JL/LB1A —500/45 . JL-
RX1/JF1 —500/40 . JLRX1/JF1 —600/45 2% 71 545 55
BHEEY R 80 C, MM R BSHEAE R 50 C,

F12 RAEHR=E

Tab. 12 Current-carrying capacity of different conductors A

[P JL/LB1A — JLRX1/JF1 — JLRX1/JF1 —
- 500/45 500/40 600/45
23R 80 T 916 919 1023

LR PRI IR AR, A SR A T L B AN ZR
P HLBHARFE D AN 13 FR
3.4 B&HMIERE

K e LR TR . KRR AR . LA T
Fooralng 14 ~ £ 16 i,
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Tab. 13 AC resistance and energy loss of different conductors

F18 HIHALLK

Tab. 18 Economy comparison of different conductors

JL/LB1A — JLRX1/JF1 — JLRX1/JF1 -

JL/LB1A — JLRX1/JF1 — JLRX1/JF1 -

2 7
FE 500/45 500/40 600/45 FE 500/45 500/40 600/45
BiTRE, C 42.0 41.6 40.6 LA/ (J0/m) 23.71 54.43 64.13
LB/ (Q/km) 0. 0647 0. 0620 0. 0522 S2b/(Jot/km) 59. 68 136. 99 161. 4
eI/ 322.6 309. 1 260. 3 WAt/ (J778/km) 144. 96 136. 64 145. 44
(kKW/km) (100.0% ) (95.8% ) (80.7% ) SERh (J755/km) == 04 5 46 55 2
*£14 EHIE LNV 423.3 485.5 529. 4
i ] (73 75/km) (100.0% ) (114.7%) (125.1% )
Tab. 14 Design sag of different conductors m R 75 690 79, 430 - 270
G JL/LB1A —  JLRXI1/JF1 — JLRX1/JF1 — (36 - km ™' - 4571 (HE) (3.73) (1.58)
500/45 500/40 600/45 T JL/LB1A —500/45 S:£5 8041 1. 45 JToT/t,
EIREE, T 50 50 50
R4BE 1 =400 m 11.79 11.81( 40.02)  12.04( +0.24) 3.6 IR
1 =450 m 14.62 14.67( +0.05)  14.96( +0.34) ) - e e N
=500 m 17.75 17.86( +0.11)  18.22( +0.47) XTI AT 4 52 5 0 T 2 00 A A 1 AT BSURR PR 43

®15 REEEZER

Tab. 15 Swing angle of different conductors (°)

e JL/LB1A — JLRX1/JF1 —  JLRX1/JF1 —
500/45 500/40 600/45
THAKIK 60. 6 61.4 58.8
BerEad B 32.0 32.6 30. 4
A RuR N 10.1 10.3 9.5

®16 &KFEEH

Tab. 16 Mechanical load of different conductors

[P JL/LB1A — JLRX1/JF1 — JLRX1/JF1 —
500/45 500/40 600/45
IKSEfRr 3%/ 22.27 20. 41 22.27
(N/m) (100.0% ) (91.7%) (100.0% )
EN R4 16. 04 14.22 16. 92
(N/m) (100.0% ) (88.7% ) (105.5% )
]k 49.36 42.93 49.94
J1/kN (100.0% ) (87.0%) (101.2%)

3.5 B&ZiFiH

AT, BRI, R 4% 7. £ H%ENR
R, FPET RN TELEEAREAR AR 257 K
AT AR SR N ER 17 TNk 18 Pk

K17 EEHARIER

Tab. 17 Main technical indicators of different conductors

s JL/LB1A -  JLRX1/JF1 -  JLRX1/JF1 —
- 500/45 500/40 600/45
S48/ (t/km) 41.16 36. 50 43. 42
A1/ (1/km) 181.2 170. 8 181. 8
Tliwe/
%3 . 320.5 303.3 321.7
(m’/km)
SRR/
27.5 26.0 27.6
(t/km)

JLRX1/JF1 =500/40 Il JLRX1/JF1 —600/45 J7 %1
AR S LA B S A S P 3 s

86 { { \

84— —.—. JLR x 1/JF1-500/40
- - - JLR x 1/JF1-600/45

2)

82—
80 |

78 =

76 ==1" ="

AR (Tiot/4
\

J- /
74 = /
72 = J/LBIA-500/454E3% 1 -

70 | |
35 40 45 50 55 60 65

LR/ (TT/m)
3 EHRAMSE&ANMEKNHELES
Fig. 3 Annual cost of ACMCC while the conductor
price fluctuated
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I INEEES AR e TG Ko ORT 4 I8 71 17 ) FH /N s
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AHEFT BB M A4S, W& 4 PR,
3.7 TEEARLERS

B BRI, S HEE R I o AR AR
Zi4k JL/LB1A —500/45 FZAHI .

1) BReF 42 At 4s ITLRX1/JF1 —500/40 5%
TR/, ATRRIIEE Y 6% | KRR 2
5% ; JLRX1/JF1 —600/45 J7 Z& [ faf #% 3L 4 A1 24,
WA TEAR AT . (H Rk i vr . H R4t
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4.5 T T T
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Fig. 4 Boundary price of ACMCC while the
load fluctuated

435 JL/LB1A —500/45 J7 210 2.3 {5 H1 2.7 1%,
R ARG 3 I N2 15% F125%

2)JLRX1/JF1 —500/40 F1 JLRX1/JF1 —600/45
05 i B RE AL 4. 2% 1 19% , ZEA%IE
WIEE . RBERFE SR R SRS, BT RislT
WIS AE 2% F 43 0038 fin 3. 74 J3o0/km 1 1.58 T
Ju/km,

3) 24 JLRX1/JF1 —500/40 f1 JLRX1/JF1 =600/
45 (S M5 BIFE % 37.2 56/m F156.9 55/m L
T, M RARGLT AT k. BV B A A%
FH 24T JL/LBLA —500/45 [ 1. 57 f5f12. 40 f%; 5
HATMARAE L, WG 5 5IREAR LY 32% F1 1%

4)JLRX1/JF1 —600/45 J5 & ({37 REBUR W%,
242 BBt AR R /NI BCEE 5000 h L I,
BT BATREM AT B e R, TR
SRR, RAVTERAL .

4 g

1) Boa BIRRET YR 52 5 S B BR A2k H AT s 3
e, HAEHT A P A AT A — 5 BRI BR 1 o

2) SEAMERIBR AT HE R 5 S R A REAICR B3,
YL BRAT R TR /N ECES R ( >5 000 h)
BN BT RERZ TS . LM T 15%
PL LB, e A /N 5 (4 000 ~5 000 h) Y
KRR IR R 2 TR, B BA B2
TrrE.

3) M FLAMHE T 30% DL, 7K AL sl XUE
6 R A ST R TN AR (<2 000 h) BYRRIRZ
R /MR 4R 5 P AR T 5 KIS H i

P e 245 24 25 67 4y A1) /NI B0 7 (3 000 ~ 4000 h)
LR R TS BB T 4R A2 5 R RT3, KR A,
A —E T

4) W BRI, B EOR L MR, —
Jrin ] Ak ok —E B2k A, o3 — 7 WL REfe 2t
AP EORREL | B SRR R R, A
WM SR AT . I, XL TR 4E S A
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