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ADVANCED SOLUTION

[ Up-rating Principle

Increase conductor working temperature by using long term thermal resistant of performance thermal resistant alumi-
num alloy(ATn) conductor and all annealed aluminum conductor.
Up-rating conductor’s fill-in ratio by compressing conductor to widen the line transmission capacity.

I Low-sag Principle

Up-rating
conductor

Slack degree (m)

changed temperature
/OTMSR is about 120T

| temperature ('C)
Changed temperature (knee point)
Invar core conductor:80-100C

Tharmal expansion
coefficient ()

ACSR:19-20x10
Al 23x10°
St:11. 5x10°°

Aluminum clad

invar steel: 3. 7 x10™

1. Invar Core Conductor

The linear expansion coefficient of the invar is 1/5 of the aluminum
alloy conductor, the tension on the aluminum alloy conductor
decreases with the temperature increase when the conduetor is in
working. At knee point temperature, all tension transfers from
conductor 1o the invar core. The conductor’s linear expansion
coefficient is now equal with the invar cores and keeps low sag
under high temperature.

2. Gap Type Conductor

Tension is transformed 1o the invar steel core by using innovative
wiring technique. As a result, the linear expansion coefficient of
loose-tube up rating conductor is 1/2 of that of ACSR. This kind of
conductor can keep owning low sag under high temperature.

3. All Annealed Aluminum Conductor

Make soft aluminum conductor plasticity transfigure permanently
by innovative technique and transfer the conductor’s tension to the
invar core. So the linear expansion coefficient of the low sag soft
aluminum conductor is 1/2 of ACSR. This kind of conductor can
keep owning low sag under high temperature,
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INVAR CORE UP-RATING CONDUCTOR (ZTACIR)

Application

Overhead transmission line bottle-neck project

Standard

IEC 60024 JCS 1404
Q/320623 AP 25
Structure

Core wire: aluminum clad invar core
Conductor: super thermal-resistant aluminum alloy wire
Allowable long-term operation temperature is 210°C.

Aluminum clad invar core

_Super thermal-resistant
aluminum alloy wire

Round conductor structure Trapezoid conductor structure

Characteristics

Current carrying capacity is more than twice than that of ACSR.
No need for adjustment or reinforcement to existing towers.

When on double capacity transmission, sag is equal to ACSR.

Simple construction, installation and maintenance are same with ACSR.



Aluminum Clad Invar Wire

30 . ® Invar consists of iron-nickel alloy. Thermal elongation coeffi-
! cientis 3.7 (x10%/'C) which is 1/3 of the steel and 1/5 of
= the aluminum.
3 ® Aluminum clad invar wire can resist high temperature over
E 20 k- 300°C and have good anti-corrosion performance.
g
i ® Performance comparison of invar wire and steel wire.
g Li jon | Modulus O | g | -
E Type "Cotien | Elaicy |3 Sength | Condoivy
[x10%C] _ Mowe Gpa
10 Szl s 206 1270 8
S 13.0020AS) | 15920A8) | 686-1569 14-40
Invar Wirc 28 162 11060 B
AlETHENTCR a7 152 1100 1
0 100 200
temperature ()
3000
< 2500 o
Current Carrying Capacity S ZTACIR /
& 2000
8 /
® Current carrying capacity is twice of the s 1500 /
ACSR(90C) when Invar core conductor is E 1000
r 4
3 g ACSR
at210°C. a
500 v
0 ;
0 200 400 600 800 1000
section(mm?)
12
11 +
Sag ACSR »
10 -
® Keeping the same sag with Aluminum clad g 9

//ZTACIR

steel wire(90°C ) when double capacity 8 //

conductor is in high temperature.,

0 50 100 150 200 250
Conductor temperature (T)
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PARAMETER

| Super Thermal-Resistant Aluminum Alloy Conductors,
Aluminum Clad Invar (10%IACS) Reinforced

Structure Count Section Modulus OF Elusticity | 1inear Expansion | Current
n/mm mm? = Break 20T N Gpa cf“m Carrying
oty Weight 104°C
5 Load o — Capacity
mm* [t T Alumi s mm B Sk kgkm [ A lumi i Al i A

Alloy | Cladimvar | Alloy | Clad | L Clad Invar [© Clad Invar 0T
185 307280 T2.80 184.7 431 2278 19.60 T0.3 L1507 8178 152 739 37 153 140
240 30/3.20 7/3.20 241.3 56.3 2976 | 2240 BE.O 1.1154 10681 152 739 37 15.3 1242
300 26/3.83 /298 299.5 48.8 3484 | 2426 9.5 L0944 1175.3 152 a0 37 16,49 1410
40b 26/4.42 7344 3089 65,1 4640 | 2800 120.6 0.0708 15635 152 6O, 3.7 16,9 1709
630 | 48402 F3.20 639.0 563 6962 | 3432 151.3 00450 21699 152 631 37 19.2 2293

Super Thermal-Resistant Aluminum Alloy Conductors,
Aluminum Clad Invar (14%IACS) Reinforced

Structure Count section Modulus OF Elastici Lincar Expansion | Cumment
Spec A mn? Diameter m Dcr.zo? Weight e i S m’g
mm? [ o S P mm KN Py ke/km [ pum T A
Alloy |CladInvar | Alloy | Clad Invar [ Totl Clad Invar | CONdUeton | ¢jag jgyqr | Cond 210C
185 30/2.80 /280 184.7 43.1 227.3 19.60 7.6 (.1530 832.5 152 76.8 3.7 149 1036
240 30/3.20 7/3.20 241.3 56.3 2976 | 2240 9.9 01171 1087.4 152 T6.8 37 14.9 1238
300 26/3.83 7/2.98 299.5 48.8 3484 | 2426 9.0 0.0954 1192.0 152 71.1 3.7 16.5 1406
400 | 26/4.42 7344 3989 65,1 464.0 | 28.00 123.3 0.0716 1587.7 152 71.1 3.7 16.5 1704
630 | 48412 7/3.20 639.9 563 6962 | 3432 1535 00452 2189.1 152 64.3 37 189 2288

ACCESSORY FITTINGS

. Compacted Suspension Clamp

Cond Apoli Dimension (mm (
L D d F Ds
MY-185BR 1¥35mm? 470-320 36400 18-22 160-170 16-20
NY-240BR 240mm? 505-560 40-44 22-26 175-185 20-24
NY-3HIBR 300mm? 530-600 46-30 2529 190-200 20-24
NY-4MBR 400mm? 620-680 50-54 31-35 195-205 22-26 ——
MNY-03(BR 630mm? T10-740 66-T0 34-38 225-235 24-28 i *
LS
Compacted Connected Sleeve
Cond Aot Di ion (mm) (
L 0 d Ds
IYD-185BR 160mm? 550-640 36-40 18-22 160-200
JYD-240BR 240mm-? 590-690 Hi-44 2226 180-220
JYD-300BR 300mm? BS0-T50 A6-50 25-29 180-220
IYD-400BR 400mm? 810-910 50-54 28-32 220-260
IVD-630BR H30mm? 4010400 fb=T0 Jd-38 260-300




GAP TYPE UP-RATING CONDUCTOR (GZTACSR)

Application

Overhead transmission line bottle-neck project

Standard

Q/320623 AP 35

Structure

Core wire: super high strength galvanized steel core or

super high strength aluminum clad steel core

Conductor: (Super) thermal-resistant aluminum alloy wire

(Super) thermal-resistant
= aluminum alloy wire

Super high strength aluminum
clad steel wire 10AS or super
high strength galvanized steel wire (EST)

thermal-resistant lubricate grease

Typical structure | Typical structure Il

Characteristics

The optical fiber get excess length in the tube by loose tube technique.
Gap type up-rating conductor transfer tension using gap structure.

No need for adjustment or reinforcement to existing towers.

Transfer tension by using innovative stringing technology.

Installation construction is easily mastered through training.

wn
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Thermal-resistant Aluminum Alloy Conductor

60 ®  AT1and AT3 increases the thermal-resistance character by
conductivity adding zirconium, AT1 and AT3 keeps tensile strength
under high temperature.
® Contrast the performance of (super) thermal-resistance
aluminum alloy conductor and H-1350 wire.
Performance Parameter
Material | Tensile | Linear Expansion Conduttivity Working e ing
%%9 : mf‘ At fé"]“ (HIACS) T‘“‘f-g;"“" Capacity Time
f & H-1350 | 162 17 [ 90 1
b, 0 oo
g 100 e 162 1.7 60 150 1.6
162 1.7 6l 210 2.0
2500
Current Carrying Capacity Time 2 GZT:ACSB.
=
g /'/
Gap type thermal-resistance aluminum alloy conductor’s g, {20 //G‘ZTu ACSR
current carrying capacity under 150°C is 1.6 times ACSR E‘ 1000 7 ==
under 80°C. = //AC;R
E 500 -
Gap type thermal-resistance aluminum alloy conductor’s =
current carrying capacity under 210°C is 2.0 times ACSR % 200 200 50 800
under 90°C. section (mm?)
Sag =
14 -~
| IACSR
| ACSR(90'C)sag100% | = Y
= GZT.-ACSR
2 n / /
| ezriACSR(150C)sagoe% | | same span | b
9
| GZT-ACSR(210'C)sag104% | 8 . A .
0 50 100 150 200 250

conductor temperature (T)



PARAMETER

[ Gap Type Up-rating Conductor,
(EST) Super High Strength Galvanized Steel Reinforced

185 197.6 367| 12 19.7 18.7 BT 49,1 1483 801 736 1940 189 1.5 8749 1093
240 250.6 3167 | 12 215 20.6 £9.2 49.1 0.1170 W8 70.1 190 19.5 11.5 107 1270
300 290.2 4301 ) 12 215 224 113.2 668 0o 1147 725 1490 19.1 1.3 126 1409
400 408.3 4948 | 12 274 26.1 142 76.7 0.0718 1523 6.6 190 19.6 11.5 1403 1762
S0 3233 6355 ] 12 3.2 295 179.1 95.3 0056 1951 [ 1490 19.6 1.3 1635 2087
(0] 6427 528 | 1.2 3.0 320 184.7 819 1L.0456 2195 65.3 190 20.5 11.5 1887 2386

[l Gap Type Up-rating Conductor,
(EST) Super High Strength Aluminum Clad Steel (10AS) Reinforced

197.6 3167 1.2 19.7 18.7 0.7 49.1 01444 T3 736 736 190 1.5 891 mno

185

240 250.6 3167 | 12 215 20.6 £9.2 49.1 0.1145 941 70.2 70.2 190 1.5 1028 1284
300 290.2 4301 ) 12 235 224 113.2 668 (L0985 137 725 725 190 1.5 1141 1427
400 408.3 4948 | 12 274 26.1 142 76.7 0.0703 1511 6.6 69.6 190 11.5 1421 17835
S0 5235 6355 12 312 29.5 179.1 95.3 00549 1937 [ LR 190 1.5 1672 2108
G0 642.7 528 | 12 340 320 184.7 819 0.0456 2185 65.3 65.3 190 11.5 1899 2402

ACCESSORY FITTINGS
Il Compacted Suspension Clamp ‘

MY-1838T 19.7 | 400-320 | 150-230 060 30-38 20-21 7.5-8.0 18-19

NY-2408T | 23.1 500-600 | 150-250 30-60 35-42 23-25 7.5-8.0 18-19
NY-300ST | 235 | 500-600 | 150-250 30-60 35-42 24-26 7.5-8.0 18-19
NY-400ST | 276 | 550-650 | 150-250 6l-80 38-50 28-29 8.0-9.8 19-20
NY-5008T | 31.2 | 600-700 | 150-250 6l-80 40-55 31-33 R.0-9.8 1920
NY-6308T | 342 | 600-700 | 150-250 6i0-80 42-58 34-36 8.0-9.8 19-20

e = = =] —

[ Compacted Connected Sleeve

_ (

JYD-1855T 19.7 30-38 18-19 550-650 70-80 16-18 12 | !

JYD-2408T 23.1 3542 18-19 600-700 80-100 20-22 14 n i o ﬁ
JYD-3008T 235 35-42 18-19 GO0-700 B0-100 20-22 14 [=—
JYD-4008T 276 38-50 19-20 T00-800 100-120 24-26 15 LR
JYD-35005T 312 40-35 1920 BO0-900 100-120 26-28 17

JYD-6008T 342 42-58 19-20 850-950 100-120 24-26 15.5 b
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ALL ANNEALED ALUMINUM UP-RATING CONDUCTOR (ZTACSS)

Application

Transform the line , reduce the loss and increase the capacity

Reduce the loss in the capital construction line, satisfy the
demand of N-1 rule

Standard

ASTMB56  ASTM857
Q/320623 AP 32

Structure

Core wire: super high strength galvanized conductor EST or
super high strength aluminum clad steel wire
conductor: 1350-O type all annealed soft aluminum wire

227N
o —
7y Y‘ k) Super high strength galvanized steel
A

A
.

“‘, Yoo wire EST or super high strength
\, ' aluminum clad steel wire 10AS

all annealed aluminum wire

Characteristics

® Uses all annealed Aluminum conductor in the capital construction line to reduce the loss
of about 3.2% in long-term and satisfy safe running of N-1 rule.

® The current capacity of soft Aluminum conductor of same cross-section used in the trans-
form line is the 1.5 times of normal ACSR .
MNo need for adjustment or reinforcement to existing towers.

Installation construction is easily mastered through training.



I All Annealed Aluminum Wire

® The conductivity: 63% IACS, which is 2% IACS higher than

&0 ;
conductivity %IACS normal hard Aluminum.
50 ® The permissible constant working temperature is 250°C.
H-1350-0 : ® The aluminum wire have low stress and good stress metas-

63

tasis performance.
@ The performance comparison of all annealed Aluminum wire
and normal hard Aluminum.

2 ; :
= _// \.( 5 Performance Soft Aluminum Wire Hard Aluminum Wire
%'*'09@ J’Sé S —7 a0 d\g&\\!@ Tensile Strength (Mpa) 59—T6 160—200
@"“fsﬁ\) 90' 3 \e“‘)m"“ Extend Rate (%) 20—30 1.2-2.0
Conductivity (%IACS) 63 6l
Current Carrying Capacity 2000
<
® The current carrying capacity can reach 1.5 times £ 1500
‘ 8 ZTACSS
when the low sag all annealed Aluminum conductor s
£ 1000
keep. The same sag with the normal Aluminum clad £ -~
Y g 3 //:E;-R
steel wire 70°C with the same cross section. E 500
3
o . .
(1] 200 400 800 800 1000
section (mm?)
I Sag
16
[ ] | I in r 15
The low sag all annealed Aluminum conductor keep ACSR /
the same sag with the Aluminum clad steel wire 70°C of A —
= 13
same type by new technology ,when the capacity of § - / -
the conductor is 1.5 times. 1 /ﬁ_/ZTACSS
10
9
8 A . .
(1] 50 100 150 200

Conductor temperature ()
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PARAMETER

[ All Annealed Aluminum Conductor,
EST Super High Strength Galvanized Steel Reinforced (Same Section)

240040 18 7 241 3167 158 63.5 49.1 01158 920 0.7 150 194 1.5 720 998

300/40 18 i 3044 | 4067 223 813 63 0.0917 1169 709 190 19.4 11.5 834 1162
400750 20 7 402.7 522 256 105 808 0.0693 1518 0.5 150 19.4 1.5 991 1387
LIRS 20 7 402.7 634 26 1256 | 1014 00693 1622 739 190 18.9 11.5 998 1398
500765 21 7 498.9 654 285 131.4 101.4 L0560 1506 0.7 150 19.4 1.5 1142 1607
630780 39 19 034 824 322 165.8 127.7 0.0440 2417 70.5 190 19.4 11.5 1313 18813

[ All Annealed Aluminum Conductor,
EST Super High Strength Galvanized Steel Reinforced (Same Diameter)

286 T | 26 75.7 38.5 0.0976 1083 70.7 190 19.4 1.5 802 s

28538 1

& 7
350/55 20 7 350 56.3 24.2 108.3 87.3 0.0798 1404 737 190 18.9 11.5 95 1279
H0/58 20 7 441 58.07 | 268 116.5 90 0.0633 1685 70.7 190 194 11.5 1056 1482
46562 20 7 466 | 6244 | 276 1248 | 96.8 (L0598 1793 70.9 190 19.4 115 1095 1539
55072 36 19 550 72.23 30 1449 0T 0.0508 2100 07 190 %4 1.5 1216 1715
690191 39 19 689 | 91.78 | 336 183.6 | 1423 | 00405 2642 70.9 190 19.4 115 1403 1989

ACCESSORY FITTINGS

[l Compacted Suspension Clamp

NY-24040R| 2010 | 500-600 | 200250 | 50-60 | 36-45 | 2426 | 1415 | 2324 1
NY-300/40R| 2260 | 500-600 | 200-250 | 70-80 | 40-50 | 2527 | 14-15 | 2526 1
NY-3500SSR| 2420 | 520620 | 250-300 [ 7080 | aoss | 2527 | 1617 [ 2629 1
NY-AO0/S0R| 2510 | 550-650 | 250-300 | 70-80 | 45-55 | 2830 | 14-15 | 2829 1
NY-400/65R| 2570 | S50-650 | 280-330 | 70-80 | 45-55 | 2931 | 1819 | 29-30 1
NY-500/65R| 2870 | 600-700 | 280-350 | 70-80 | 50-60 | 33-34 | 1819 | 3334 2
NY-630/80R| 3200 | 700-800 | 3o0-300 | sowo | eo7o | 3738 | 2223 | a7as 2 [Picture 21

. £

[ Compacted Connected Sleeve

JYD-240/40R 2010 36-45 23-24 550-650 100-150 18-20 13 ‘

JYD30040R | 2260 2050 2526 | 600700 | 100150 | 2022 133 @ o 8
NY-350/55R 24.20 455 2527 =T TiHI-150 20-22 15 —
IYD-400/50R | 25.10 15.55 2820 | 700800 | 120170 | 2426 154 s o i
JYD=-400/65R. 2570 4555 29-30 TOO-800 120-170 26-28 17.2

JYD-S0065R | 28.70 5060 3334 | 750850 | 120070 | 3032 172

IV D-630/80R 32.00 H0-70 37-38 R50-950 120170 3234 193
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ZHONGTIAN TECHNOLOGY CO.,LTD.

Add: No.6 Zhongtian Road, Nantong Economic and Technological
Development Zone, Jiangsu Province, China

Tel: +86-513-B3599671 +86-513-83599669

Fax: +86-513-B3599670

P.C: 226009

Hittp://'www.chinaztt.com

E-mail:oversea@chinaztt.com
oversea@chinaztt.cn

As product specifications are constantly improved for better peformance and economiced in cost, Kindly contact ws with your requirement or our katest technology update.



