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Cross section of 500kV 1C x 5000KCMIL XLPE CABLE ( CU / XLPE / CWS / FIBER OPTIC / HDPE )
6 seg, compacted copper conductor, XLPE insulation, Copper wire screen + CU-foil sheath, Fiber optic

HDPE outer jacket with Graphite coating

RATED VOLTAGE : 500 kV

CONDUCTOR SIZE : 5000 kemil

BASIC STANDARD : Tender spec.

Thickness Diameter
No. DESCRIPTION MATERIAL (mil) Approx., inch
CONDUCTOR 6seg, Compacted Annealed copper wires 0.107(inch) x 19 str. 248
1) with Non woven fabric tape 0.122(inch) x 61 str. ’
Semi - conductive tape & 7.874
2) |CONDUCTOR SCREEN Semi - conductive compound 78.74 267
3) | INSULATION Cross - linked polyethylene [XLPE] A{’;gg%e 5.11
4) | INSULATION SCREEN Semi-conductive compound 78.74 527
5) | WATER BLOCKING LAYER Semi-conductive swellable tape Each 19.6 -
6) |METALLIC SCREEN Annealed copper wires with equalizing tape 0.0787(inch) x 50 str. 5.50
7) | FIBER OPTIC CABLE 2 Muti-mode + 2 Single-mode in S/S 0.0708(inch) x 4 set -
8) | METALLIC SHEATH PE Laminated copper tape 5.0 5.63
9) |OUTER JACKET Black HDPE with graphite coating Min :gi;lgness Approx. 6.1
- Weight : Approx. 25.8 Ib/ft - Fault duty : 40 kA / 15 cycles
COMPLETED CABLE - Maximum D.C. resistance of conductor at 20°C : 0.00219 ohm/1000ft
- Power frequency test (Withstand) voltage : A.C 580 kV for 60 min
DWG. T
No 500C5000IXOWE-C140210 REV. 1 DIM. inch Scale N/S E AIHAN

I'/7d ELECTRIC WIRE CO..LTD
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2.3.12 Other Electrical Characteristics

Item Response

a. Conductor resistance Max. 0.002244 /1000ft (at 25°C)
b. Conductor skin effect factor AP-K150715-2.3.12.b

c. Conductor proximity effect factor 0.37

d. Insulation dielectric constant 2.5

e. Insulation resistance Max. 2521.74 MQ.km (at 20°C)

Max. 0.07044 pF/1000ft

f. Insulation capacitance (*Based on AP-P141203-2.1.1a)

g. Charging current 7.702 A/1000ft ( Based on 1)

h. Insulation radial expansion calculations* = 3.49 mm(AT=75°C)

* Please refer to the FAT Plan & Procedure for Cable AP-P141203-2.1.1a
~* Equation of Insulation radial expansion

1 do\ 2 B : Coefficient of thermal expansion(XLPE)[/°C]=1.1x10-3[/°C]
Ad = Eﬁ @yl - (E) +dl do : Conductor diameter[mm]=65.0mm
dl : Insulation screen diameter[mm]=135.2mm
O : Insulation average temperature[°C]=75°C
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NOTE:

1. TRENCH PROFILES ARE FOR INSTALLATION IN
GREENFIELD SITE. CHANGE OF MATERIAL TO TOP
LAYERS IF NOT INSTALLED IN ROAD.
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NOTES:
1. TRENCH PROFILES ARE FOR INSTALLATION IN
GREENFIELD SITE. CHANGE OF MATERIAL TO TOP
LAYER IF INSTALLED IN ROAD.
2. INSTALLATION DESIGN BASED ON 500kV
1C x 2500mm2 COPPER XLPE CABLE.
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NOTES:

1. TRENCH PROFILES ARE FOR INSTALLATION IN
GREENFIELD SITE. CHANGE OF MATERIAL TO TOP
LAYER IF INSTALLED IN ROAD.

2. INSTALLATION DESIGN BASED ON 330kV
1C x 1600mm? COPPER XLPE CABLE.
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Study Summary
CYMCAP Version 8.1 Revision 2
Study: HumeLink HVDC Concept Design
Execution: Option 1A - Both Circuits at 50%
Date: 24/05/2022 3:01:05 PM

General Simulation Data

Steady State Option Temperature
Consider Electrical interaction between circuits No
Induced currents in metallic layers as a fraction of conductor current (applied to all single phase circuits) : 0.0
Conductor Resistances Computation Option: IEC-228
General guidance Custom
Factor on RAC due to magnetic armour CIGREGuidance
Factor on RAC due to magnetic duct CIGREGuidance
Factor on A due to magnetic armour CYMCAPGuidance
Factor on A due to magnetic duct CIGREGuidance
Factoron A due to A' CYMCAPGuidance
A" computation CIGREGuidance
A pipe computation CYMCAPGuidance
Wd computation CIGREGuidance
T computation CIGREGuidance
T computation CYMCAPGuidance
Ambient Soil Temperature at Installation Depth [°C] 25.0

Native Soil Thermal Resistivity [K.m/W] 1.5
Consider Non-Isothermal Earth Surface No

Layer Name X[m] Y [m] Width [m] Height [m] The"‘;;' :7\”;']5""“"
FTSB 45 10 55 12 10

FTSB 4.5 1.0 55 1.2 1.0




Results Summary
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Cable No. Cable ID Circuit No. Feeder ID Cable Phase Cable Frequency Daily Load Factor X co?:'i]inate v co?:]inate ten:i::r“::u?eo;:"‘C] Ampacity [A]
1 TAIHAN 4 1 5C2-B A 50.0 1.0 -4.0 1.16 48.9 825.0
2 TAIHAN 4 1 5C2-B B 50.0 1.0 -3.0 1.16 485 825.0
3 TAIHAN 4 1 5C2-B C 50.0 1.0 -2.0 1.16 47.0 825.0
4 TAIHAN 4 2 5C1-A A 50.0 1.0 2.0 1.16 47.0 825.0
5 TAIHAN 4 2 5C1-A B 50.0 1.0 3.0 1.16 48.5 825.0
6 TAIHAN 4 2 5C1-A C 50.0 1.0 4.0 1.16 489 825.0
7 TAIHAN 4 3 5C2-A A 50.0 1.0 -7.0 1.16 46.2 825.0
8 TAIHAN 4 3 5C2-A B 50.0 1.0 -6.0 1.16 48.1 825.0
9 TAIHAN 4 3 5C2-A C 50.0 1.0 -5.0 1.16 48.7 825.0
10 TAIHAN 4 4 5C1-B A 50.0 1.0 5.0 1.16 487 825.0
11 TAIHAN 4 4 5C1-B B 50.0 1.0 6.0 1.16 48.1 825.0
12 TAIHAN 4 4 5C1-B C 50.0 1.0 7.0 1.16 46.2 825.0




Steady State Summary

CYMCAP Version &1 Revison 2
Study HumeLink HVDG Concapt Design
Execution: Opton 1A - Botn Circuits at 50%
Date 2410512022 3:01:05 PM

Simulation Data

nstallation type Mlipo Ductbanks
SteadyState Option Tenperature
Ambient temperaturs 'C] 2
Native Soil Thermal Resistivity [K.mW] 15
Considor Non-sothormal Eath Surface No
Consider effect of soil ryout No
Consider Elacticalinaraction batwean circuits No
e o
| variable Description Unit Cables
Gatle o, Cabl ndox Number g 2 s 4 s o 7 o o 10 " 2
Cable ID Cable Equipment ID TAIHAN 4 TAIHAN 4 TAIHAN 4 TAIHAN 4 TAIHAN 4 TAIHAN 4 TAIHAN 4 TAIHAN 4 TAIHAN 4 TAIHAN 4 TAIHAN 4 TAIHAN 4
Creuto.__|Crutio . . 1 2 2 2 s 3 3 ! ! !
Praso___|Cabe Phase A 3 o A p o A 3 c A 3 c
Fa | Operatng Frequency ] 500 500 500 500 500 500 500 500 s00 s00 s00 s00
P Xcooranats m 0 0 20 20 50 0 70 ) 50 50 60 70
¥ Y coordinate I} 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
DLF Daily Load Factor [pu] 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Bonding Tyse
Ampacity
I ‘Steady State Ampacity (A 8250 8250 8250 8250 8250 8250 8250 8250 825.0 825.0 825.0 825.0
Temperatures
oc_[Conductor emperaure rol ) 405 40 40 405 409 w02 401 w07 w7 w1 462
8s ‘Sheath/Shield temperature rey 449 446 431 431 446 449 423 442 448 448 442 423
) Ao tomparars rel e e e e e e e e va va v v
Bsurf Cable surface temperature rey 442 439 424 424 439 442 416 434 441 441 434 416
Gduct | Duct srtace tmperaurs ol e 100 306 306 100 w04 w77 w96 w03 w03 w96 w77
Resistances
R DC Resistance of e condocto a1 20°C 0k ooor2 00072 00072 00072 00072 00072 00072 00072 00072 00072 00072 00072
R AC Resistance of the Conductor at Operating Temperature [Qkm] 0.00914 000913 0.00909 0.00909 000913 000914 0.00907 000912 0.00914 0.00914 0.00912 0.00907
y& Sk EffctFacir 0109 010958 014080 014080 010958 0109 014165 01399 01392 01392 01399 014165
w Proximity Effect Factor 0.00072 0.00072 0.00073 0.00073 0.00072 0.00072 0.00073 0.00073 0.00072 0.00072 0.00073 0.00073
Tovsen
We Conductor Losses Wim) 62204 621483 6.18909 6.18908 621482 62204 6.17486 620708 621795 6.21793 6.20707 6.17481
Wa___|Dilecic Losses Wi 530082 030092 030082 030082 630082 530082 030082 630092 00092 630092 00092 630092
Ws Metalic Screen Losses Wim) 008831 026531 008914 0.08826 026531 008919 008824 026511 0.08919 0.08831 026511 0.08911
Wa Armor/Pipe Losses [Wim] 0.0 0.0 0.0 0.0 00 00 00 00 00 00 00 00
Wit Total Losses Wim) 12.60962 12.78105 1257915 1257826 12.78105 1261051 12.56401 1277311 12.60806 12.60716 127731 12.56484
v Screen Loss Factr o012 00260 00144 o01zs o0s260 001434 00120 oot 001434 00wz oosart o014
» Ao Loss Factor + i Loss Facor 00 00 00 00 00 00 00 00 00 00 00 00
Thermal resistances
T Thermal resistance of insulation Kmw] 04204 04204 04204 04204 04204 04204 04204 04204 04204 04204 04204 04204
T2 [Themmairsisance of beddngimedum nsids pipe-pe ) 00 00 00 00 00 00 00 00 00 00 00 00
T | Termairesisiance ofouer coverng K o067 o067 o067 o067 o067 o067 o067 oose7 00567 00567 00567 00567
T4 [Exemartemarestance ) 15234 arron 13m0z 13m0 7o 152320 131938 asans 151230 stz asan 131901
others
o [Torperature is e o suroundng heat sorces | m o oo oo o m 57 7 o o 7 57
[ induced Votage (standing)on Sheatn whn | 00 00 00 00 00 00 00 00 00 00 00 00
inbcad aron on otake Sreon w ] m m m m m m m m m m m m
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Cables Report

CYMCAP Version

8.1 Revision 2

Study: HumeLink HVDC Concept Design
Execution: Option 1A - Both Circuits at 50%
Date: 24/05/2022 3:01:05 PM
No. Description Unit 1
General Cable Information
1 Cable Equipment ID TAIHAN 4
2 Number of Cores Single Core
3 Voltage [kV] 500
4 Conductor Area [mm?] 2500.0
5 Cable Overall Diameter [mm] 155.0
6 Maximum Steady-State Conductor Temperature [°C] 90
7 Maximum Emergency Conductor Temperature [°C] 105
Conductor
8 Material Copper
9 Electrical Resistivity at 20°C [uQ.cm] 1.7241
10 |Temperature Coefficient at 20°C [1/K] 0.00393
11 Reciprocal of Temperature Coefficient of Resistance (BETA) K] 234.4529262
12  |Volumetric Specific Heat (SH) [J/(K*cm?3)] 3.45
13 |Construction 6 Segments
14  |Conductor Insulation System Extruded
15 [Milliken Wires Construction Bare Unidirectional Wires
16 Ks (Skin Effect Coefficient) 0.35
17  |Kp (Proximity Effect Coefficient) 0.2
18 |Diameter [mm] 63.0
Conductor Shield
19 |Thickness [mm] 5.0
20 |Diameter [mm] 73.0

Insulation




21 Material XLPE Unfilled
22  |Thermal Resistivity [K.m/W] 3.5
23 |Dielectric Loss Factor - ( tan delta ) 0.001
24 |Relative Permittivity - ( epsilon ) 25
25 |Specific Insulation Resistance Constant at 60°F - ( K) [MQ.km] 6096
26 |Thickness [mm] 28.5
27 |Diameter [mm] 130.0
Insulation Screen
28 Material Semi Conducting Screen
29 |Thickness [mm] 2.0
30 |Diameter [mm] 134.0
Sheath
31 Is Sheath Around Each Core? n/a
32 [Material Copper
33 |Electrical Resistivity at 20°C [uQ.cm] 1.7241
34 |Temperature Coefficient at 20°C [1/K] 0.00393
35 |Reciprocal of Temperature Coefficient of Resistance (BETA) K] 2345
36 |Volumetric Specific Heat (SH) [J/(K*cm?3)] 3.45
37 |Corrugation Type Non Corrugated
38 |Thickness [mm] 3.0
39 Diameter [mm] 140.0
Jacket
40 |Material Polyethylene
41 Thermal Resistivity [K.m/W] 35
42 |Thickness [mm] 75
43  [Diameter [mm] 155.0
No. Description Unit 1
Specific Installation Data
44  [Cable Equipment ID TAIHAN 4
45 [Cable Frequency [Hz] 50

46 |Sheath / Shield Bonding 1 Conductor Crossbonded Flat




47 |Loss Factor Constant (ALOS) 0.3

48  |Minor section length Crossbonded Equal Minor Section Lengths
49 Duct construction 0

50 |Duct material thermal resistivity [K.m/W] 6

51 Inner diameter of the conduit [mm] 240.0

52  |Outer diameter of the conduit [mm] 260.0

Cable ID : TAIHAN 4
Cable Title 500 kV 2500 sqmm 1C 6 Milliken Cu _ XLPE _ HDPE

+ Conductor, copper, 6 scgments
p-630mm
Conductor shield
In=50,0= /S0 mm
XLPE (unfilled)
Th=285,0=1300mm

Insu. screen, semiconductive soreen
Th=20,D=1340mm
- sh

Jacket, polyethylene
m-750-

D
« Overall cable diameter = 155.0 mm

Voltage = 500.0 kv Gond. area - 2500.0 mm=



« Conductor, coppor
Insulation system = Extruded, AKS = 0.35, AKE.
Conductor shield

Insulation, XLPE (unfiled)
TANDELTA = 0.001, EPSILN
Insu. screen, semiconductive soreen

- shoatn, coppor

Jacket, polyethylene

Max. Steady-State Cond. Temp. = 90 deg.

Max. Tomp. - 106 deg.



Electrical Parameters

InTERNATIONAL TaD

CYMCAP Version

Study: HumeLink HVDC Concept Design
Execution: Option 1A - Both Circuits at 50%
Date: 24/05/2022 3:01:05 PM

Description Cable No.1 Cable No.2 Cable No.3 Cable No.4 Cable No.5 Cable No.6 Cable No.7 Cable No.8 Cable No.9 Cable No.10 Cable No.11 Cable No.12

1 |Cable Equipment ID TAIHAN 4 TAIHAN 4 TAIHAN 4 TAIHAN 4 TAIHAN 4 TAIHAN 4 TAIHAN 4 TAIHAN 4 TAIHAN 4 TAIHAN 4 TAIHAN 4 TAIHAN 4
Resistances

2 [DC Resistance of the conductor at 20°C [/km] 00072 00072 00072 00072 00072 00072 00072 0.0072 0.0072 0.0072 0.0072 0.0072

3 [DC Resistance of Conductor at Operating Temperature [/km] 000802 000801 000797 000797 000801 000802 000794 0.00799 0.00801 0.00801 0.00799 0.00794

4 |AC Resistance of Conductor at 20°C [/km] 000842 000842 000842 000842 000842 000842 000842 000842 0.00842 0.00842 000842 0.00842

5 |AC Resistance of Conductor at Operating Temperature [/km] 000914 000913 0.00909 0.00909 000913 000914 0.00907 000912 0.00914 0.00914 000912 000907

6 [DC Resistance of Sheath at 20°C [/km] 001335 001335 001335 001335 001335 001335 001335 001335 001335 001335 001335 001335

7 [DC Resistance of Sheath at Operating Temperature [/km] 001466 001464 001457 001457 001464 001466 001452 001462 001465 001465 001462 001452
Losses

8 [Conductor Losses Wim] 6.2204 621483 6.18909 6.18908 6.21482 6.2204 6.17486 620708 621795 621793 620707 6.17481

9 |Dielectric Losses [Wim] 6.30092 630092 6.30092 6.30092 6.30092 6.30092 6.30092 630092 630092 630092 630092 630092

10 |Metallic Screen Losses Wim] 008831 026531 008914 008826 026531 008919 008824 026511 0.08919 0.08831 026511 0.08911

11 [Amor/Pipe Losses Wim] 00 00 00 00 00 00 00 00 00 00 00 00

12 [Total Losses Wim] 12.60962 1278105 1257915 1257826 12.78105 1261051 12.56401 1277311 12.60806 12.60716 127731 1256484
B

13 [Capacitance [WF/km] 0241 0241 0241 0241 0241 0241 0241 0.241 0.241 0.241 0.241 0.241

14 [inductance of Conductor {mH/km] 0.74155 0.74155 0.74155 0.74155 0.74155 0.74155 0.74155 074155 074155 074155 074155 074155

15  |Reactance of Conductor [/km] 023297 023297 023297 023297 023297 023297 023297 023207 023207 023207 023207 023207

16 |Inductance of Metallic Sheath {mH/km] 053618 053618 053618 053618 053618 053618 053618 053618 053618 053618 053618 053618

17 | Reactance of Metallic Sheath [Q/km] 0.16845 0.16845 0.16845 0.16845 0.16845 0.16845 0.16845 0.16845 0.16845 0.16845 0.16845 0.16845

18 _|Posiive Soquence impedance tore Gozesss Sozsss Gozesss Gozssss Sozsess Gozosss Sozssss oz Gozosss Sozsosss oz Sozssss

19 |Negatve Sequence mpecance fatr ogusess osuzess osuzess osuzess osuzess osuzess osazess osuzess osuzens osuzens osazess osazess

0 [ e I T

21 |Surge Impedance [0} 5550775 5550775 5550775 5550775 5550775 5550775 5550775 55.50775 55.50775 55.50775 55.50775 55.50775
Others

22 | Dielectric Stress at Insulation Inner Surface [kVimm] 13.70516 13.70516 13.70516 13.70516 13.70516 1370516 1370516 13.70516 13.70516 13.70516 13.70516 13.70516

23 | Dielectric Stress at Insulation Outer Surface (kVimm] 7.69598 7.69598 7.69598 7.69598 7.69598 7.69598 7.69598 7.69598 7.69598 7.69598 7.69598 7.69598

24 | Insulation Resistance at 60°F (15.8°C) M.km] 1527.78246 1527.78246 1527.78246 1527.78246 1527.78246 1527.78246 1527.78246 1527.78246 1527.78246 1527.78246 1527.78246 1527.78246

25 | Reduction Factor (2pt bonded & single metallic screen) nla nla nla nla nia na nia nia nia nia nia nia

26 | Charging Current for One Cable (Phase) [Akm] 21.82702 21.82702 21.82702 21.82702 21.82702 21.82702 21.82702 21.82702 21.82702 21.82702 21.82702 21.82702

27 |Charging Capacity of three phase system at Uo kvarkm] 18902.75625 18902.75625 18902.75625 18902.75625 18902.75625 18902.75625 18902.75625 18902.75625 18902.75625 18902.75625 18902.75625 1890275625

28 |Voltage drop for Three Phase System [VIAKm] 001583 001582 001575 001575 001582 001583 001571 00158 001582 001582 00158 001571

29 [induced Voltage (standing) on Sheath [Vikm] 00 00 00 00 00 00 00 00 00 00 00 00

30 |Induced current on Metallic Screen " 00 00 00 00 00 00 00 0.0 0.0 0.0 0.0 0.0




Cable Parameters under Normal Operation
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ng Study Summary

CYMCAP Version 8.1 Revision 2

Study: HumeLink HYDC Concept Design

Execution: Option 1A - 1st Circuit OOS _ 2nd Circuit at 100 %
Date: 24/05/2022 2:53:18 PM

General Simulation Data

Steady State Option Unequally Loaded
Consider Electrical interaction between circuits No
Induced currents in metallic layers as a fraction of conductor current (applied to all single phase circuits) : 0.0
Conductor Resistances Computation Option: IEC-228
|Standard Settings Options
General guidance Custom
Factor on RAC due to magnetic armour CIGREGuidance
Factor on RAC due to magnetic duct CIGREGuidance
Factoron A due to magnetic armour CYMCAPGuidance
Factoron A due to magnetic duct CIGREGuidance
Factoron A duetoA’ CYMCAPGuidance
& computation CIGREGuidance
& pipe computation CYMCAPGuidance
Wd computation CIGREGuidance
T computation CIGREGuidance
T computation CYMCAPGuidance
‘ Installation Type:Multiple Ductbanks/Backfills
Ambient Soil Temperature at Installation Depth rc 25.0
Native Soil Thermal Resistivity [K.mW] 15
Consider Non-Isothermal Earth Surface No
Layer Name X [m] Y [m] Width [m] Height [m] "‘"'";f(' :m']‘“""y
FTSB 45 1.0 55 1.2 1.0
FTSB 45 1.0 55 1.2 1.0




c

Cable No. Cable ID Circuit No. Feeder ID Cable Phase Cable Frequency | Daily Load Factor Pk ol tomeeratuce °C] Ampacity [A]
1 TAIHAN 4 1 5C2-B A 50.0 1.0 -4.0 1.16 376 10
2 TAIHAN 4 1 5C2-B B 50.0 10 -3.0 1.16 379 1.0
3 TAIHAN 4 1 5C2-B Cc 50.0 1.0 -2.0 1.16 38.0 1.0
4 TAIHAN 4 2 5C1-A A 50.0 10 20 1.16 83.3 1653.2
5 TAIHAN 4 2 5C1-A B 50.0 1.0 3.0 1.16 88.6 1653.2
6 TAIHAN 4 2 5C1-A c 50.0 1.0 4.0 1.16 90.0 1653.2
7 TAIHAN 4 3 5C2-A A 50.0 1.0 -7.0 1.16 355 1.0
8 TAIHAN 4 3 5C2-A B 50.0 1.0 -6.0 1.16 36.5 1.0
9 TAIHAN 4 3 5C2-A c 50.0 1.0 -5.0 1.16 371 1.0
10 TAIHAN 4 4 5C1-B A 50.0 1.0 5.0 1.16 90.0 1653.7
" TAIHAN 4 4 5C1-B B 50.0 1.0 6.0 1.16 88.6 1653.7
12 TAIHAN 4 4 5C1-B Cc 50.0 10 7.0 1.16 83.2 1653.7




Steady State Summary

CYMCAP Version &1 Revison 2
Study HumeLink HVDG Concapt Design

Execution: Opton 1A- 151 Circut00S _2nd Ciruitat 100 %
Date 2410502022 2:53:18 PM

Simulation Data

nstallation type Mlipo Ductbanks
SteadyState Option Unecualy Loaded
Ambient temperaturs 'C] 2
Native Soil Thermal Resistivity [K.mW] 15
Considor Non-sothormal Eath Surface No
Consider effect of soil ryout No
Consider Elacticalinaraction batwean circuits No
e o
| variable Description Unit Cables
Gatle o, Cabl ndox Number i 2 s 4 s o 7 o o 10 " 2
|
Cable ID Cable Equipment ID TAIHAN 4 TAIHAN 4 TAIHAN 4 TAIHAN 4 TAIHAN 4 TAIHAN 4 TAIHAN 4 TAIHAN 4 TAIHAN 4 TAIHAN 4 TAIHAN 4 TAIHAN 4
GrcutNo, | GircutNo, . 1 1 2 2 2 s 3 3 ! ! !
Praso___|Cabe Phase A p o A p o A 3 c A 3 c
Fa | Operatng Frequency ] 500 500 500 500 500 500 500 500 s00 s00 s00 s00
P Xcooranats m 0 0 20 20 50 0 70 ) 50 50 60 70
¥ Y coordinate I} 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
DLF Daily Load Factor [pu] 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Bonding Tyse ' 1 1 1 1 1 1 1 ' ' ' '
Ampacity |
I ‘Steady State Ampacity A 1.0 1.0 1.0 1653.2 1653.2 1653.2 1.0 10 10 1653.7 1653.7 1653.7
o |
8c. Conductor temperature rc) 376 379 380 833 886 90.0 355 365 371 90.0 886 832
Bs ‘Sheath/Shield temperature: rel 363 366 36.7 705 756 7.0 342 352 358 770 756 704
G0 [Amour emperaurs ol e e e e e e e v v va va v
Bsurl Cable surface temperature rel 359 362 364 68.6 737 750 338 349 355 750 736 685
Gduct | Duct srtace tmperaurs ol 9 242 244 599 043 659 a0 529 w05 659 042 592
Resistances
R DC Resistance of e condocto a1 20°C 0k ooor2 00072 00072 00072 00072 00072 00072 00072 00072 00072 00072 00072
R AC Resistance of the Conductor at Operating Temperature [Qkm] 0.00886 0.00886 0.00887 001002 001015 001019 0.0088 0.00883 0.00884 0.01019 0.01015 0.01001
V5| SnEfectFacir 014968 014937 01426 011300 010095 01001 01517 01507 01501 01001 010907 011238
w Proximity Effect Factor 0.00077 0.00077 0.00077 0.0006 0.00058 0.00058 0.00078 0.00078 0.00077 0.00058 0.00058 0.0006
Tovsen
We Conductor Losses Wim) 0.00001 0.00001 0.00001 27.37457 27.74651 27.84305 0.00001 0.00001 0.00001 27.85993 27.76054 27.38349.
Wa___|Dilecic Losses Wi 030082 030082 030082 030082 630082 030082 030082 030092 0092 0092 60092 0092
Ws Metalic Screen Losses Wim) 00 00 00 035757 1.11555 036221 00 00 00 0.35855 1.11616 036159
Wa Armor/Pipe Losses [Wim] 0.0 0.0 0.0 0.0 00 00 00 00 00 00 00 00
Wit Total Losses Wim) 630093 630093 630093 34.03306 35.16299 34.50618 630093 630093 6.30093 34.5194 3517762 34.04601
v Screen Loss Factr 006t 00134 00174 001208 o002t 001201 001460 004346 o077 001267 o002t 00132
» Ao Loss Factor + i Loss Facor 00 00 00 00 00 00 00 00 00 00 00 00
Thermal resistances
T Thermal resistance of insulation Kmw] 04204 04204 04204 04204 04204 04204 04204 04204 04204 04204 04204 04204
T2 [Themmairsisance of beddngimedum nsids pipe-pe ) 00 00 00 00 00 00 00 00 00 00 00 00
T | Termairesisiance ofouer coverng K o067 o067 o067 o067 o067 o067 o067 oose7 00567 00567 00567 00567
T4 [Exemartemarestance ) 73016 178151 o0 128020 13835 asose a0 156408 o013 asors 138165 127650
others
a0 [Temprators se v o suroundng heat sources o ] 5 T m T m T 154 T 08 I 28 T 5 T m I 52 T 28 T 207 i 152
inucad Votage sandng) on Sreatn v | o0 I o0 I o0 I o0 I o0 I o0 I o0 I 00 I m I o0 I o0 I 00
inbcad aron on otake Sreon T w m i m i m i m i m i m i m i m i m i m i m i m




CYME

INTERNATIOMAL TeD

Cables Report

CYMCAP Version

8.1 Revision 2

Study: HumeLink HVDC Concept Design
Execution: Option 1A - 1st Circuit OOS _ 2nd Circuit at 100 %
Date: 24/05/2022 2:53:18 PM
No. Description Unit 1
General Cable Information
1 Cable Equipment ID TAIHAN 4
2 Number of Cores Single Core
3 Voltage [kV] 500
4 Conductor Area [mm?] 2500.0
5 Cable Overall Diameter [mm] 155.0
6 Maximum Steady-State Conductor Temperature [°C] 90
7 Maximum Emergency Conductor Temperature [°C] 105
Conductor
8 Material Copper
9 Electrical Resistivity at 20°C [uQ.cm] 1.7241
10 |Temperature Coefficient at 20°C [1/K] 0.00393
11 Reciprocal of Temperature Coefficient of Resistance (BETA) K] 234.4529262
12  |Volumetric Specific Heat (SH) [J/(K*cm?3)] 3.45
13 |Construction 6 Segments
14  |Conductor Insulation System Extruded
15 [Milliken Wires Construction Bare Unidirectional Wires
16 Ks (Skin Effect Coefficient) 0.35
17  |Kp (Proximity Effect Coefficient) 0.2
18 |Diameter [mm] 63.0
Conductor Shield
19 |Thickness [mm] 5.0
20 |Diameter [mm] 73.0

Insulation




21 Material XLPE Unfilled
22  |Thermal Resistivity [K.m/W] 3.5
23 |Dielectric Loss Factor - ( tan delta ) 0.001
24 |Relative Permittivity - ( epsilon ) 25
25 |Specific Insulation Resistance Constant at 60°F - ( K) [MQ.km] 6096
26 |Thickness [mm] 28.5
27 |Diameter [mm] 130.0
Insulation Screen
28 Material Semi Conducting Screen
29 |Thickness [mm] 2.0
30 |Diameter [mm] 134.0
Sheath
31 Is Sheath Around Each Core? n/a
32 [Material Copper
33 |Electrical Resistivity at 20°C [uQ.cm] 1.7241
34 |Temperature Coefficient at 20°C [1/K] 0.00393
35 |Reciprocal of Temperature Coefficient of Resistance (BETA) K] 2345
36 |Volumetric Specific Heat (SH) [J/(K*cm?3)] 3.45
37 |Corrugation Type Non Corrugated
38 |Thickness [mm] 3.0
39 Diameter [mm] 140.0
Jacket
40 |Material Polyethylene
41 Thermal Resistivity [K.m/W] 35
42 |Thickness [mm] 75
43  [Diameter [mm] 155.0
No. Description Unit 1
Specific Installation Data
44  [Cable Equipment ID TAIHAN 4
45 [Cable Frequency [Hz] 50

46 |Sheath / Shield Bonding 1 Conductor Crossbonded Flat




47 |Loss Factor Constant (ALOS) 0.3

48  |Minor section length Crossbonded Equal Minor Section Lengths
49 Duct construction 0

50 |Duct material thermal resistivity [K.m/W] 6

51 Inner diameter of the conduit [mm] 240.0

52  |Outer diameter of the conduit [mm] 260.0

Cable ID : TAIHAN 4
Cable Title 500 kV 2500 sqmm 1C 6 Milliken Cu _ XLPE _ HDPE

+ Conductor, copper, 6 scgments
p-630mm
Conductor shield
In=50,0= /S0 mm
XLPE (unfilled)
Th=285,0=1300mm

Insu. screen, semiconductive soreen
Th=20,D=1340mm
- sh

Jacket, polyethylene
m-750-

D
« Overall cable diameter = 155.0 mm

Voltage = 500.0 kv Gond. area - 2500.0 mm=



« Conductor, coppor
Insulation system = Extruded, AKS = 0.35, AKE.
Conductor shield

Insulation, XLPE (unfiled)
TANDELTA = 0.001, EPSILN
Insu. screen, semiconductive soreen

- shoatn, coppor

Jacket, polyethylene

Max. Steady-State Cond. Temp. = 90 deg.

Max. Tomp. - 106 deg.



‘.‘lmﬁ Electrical Parameters

InTERNATIONAL TaD

CYMCAP Version

Study: HumeLink HVDC Concept Design
Execution: Option 1A - 1st Circuit OOS _ 2nd Circuit at 100 %
Date: 24/05/2022 2:53:18 PM

Description Cable No.1 Cable No.2 Cable No.3 Cable No.4 Cable No.5 Cable No.6 Cable No.7 Cable No.8 Cable No.9 Cable No.10 Cable No.11 Cable No.12

1 |Cable Equipment ID TAIHAN 4 TAIHAN 4 TAIHAN 4 TAIHAN 4 TAIHAN 4 TAIHAN 4 TAIHAN 4 TAIHAN 4 TAIHAN 4 TAIHAN 4 TAIHAN 4 TAIHAN 4
Resistances

2 [DC Resistance of the conductor at 20°C [/km] 00072 00072 00072 00072 00072 00072 00072 0.0072 0.0072 0.0072 0.0072 0.0072

3 [DC Resistance of Conductor at Operating Temperature [/km] 00077 000771 000771 000899 000914 000918 000764 0.00767 0.00769 000918 0.00914 0.00899

4 |AC Resistance of Conductor at 20°C [/km] 000842 000842 000842 000842 000842 000842 000842 000842 0.00842 0.00842 000842 0.00842

5 |AC Resistance of Conductor at Operating Temperature [/km] 000886 000886 000887 001002 001015 001019 00088 000883 0.00884 001019 001015 0.01001

6 [DC Resistance of Sheath at 20°C [/km] 001335 001335 001335 001335 001335 001335 001335 001335 001335 001335 001335 001335

7 [DC Resistance of Sheath at Operating Temperature [/km] 001421 001422 001423 0016 001627 001634 00141 001415 001418 001634 001627 0.016
Losses

8 | Conductor Losses [Wim] 0.00001 0.00001 0.00001 27.37457 27.74651 27.84305 0.00001 0.00001 0.00001 27.85993 27.76054 27.38349

9 |Dielectric Losses [Wim] 6.30092 6.30092 6.30092 6.30092 6.30092 6.30092 6.30092 630092 630092 630092 630092 630092

10 |Metallic Screen Losses Wim] 00 00 00 035757 111555 036221 00 00 0.0 0.35855 111616 0.36159

11 [Amor/Pipe Losses Wim] 00 00 00 00 00 00 00 00 00 00 00 00

12 [Total Losses Wim] 630093 630093 6.30093 34.03306 35.16299 3450618 630093 6.30093 6.30093 34.5194 35.17762 34.04601
B

13 [Capacitance [WF/km] 0241 0241 0241 0241 0241 0241 0241 0.241 0.241 0.241 0.241 0.241

14 [inductance of Conductor {mH/km] 0.74155 0.74155 0.74155 0.74155 0.74155 0.74155 0.74155 074155 074155 074155 074155 074155

15 |Reactance of Conductor [/km] 023297 023297 023297 023297 023297 023297 023297 023207 023207 023207 023207 023207

16 |Inductance of Metallic Sheath {mH/km] 053618 053618 053618 053618 053618 053618 053618 053618 053618 053618 053618 053618

17 | Reactance of Metallic Sheath [/km] 0.16845 0.16845 0.16845 0.16845 0.16845 0.16845 0.16845 0.16845 0.16845 0.16845 0.16845 0.16845

18 _|Posiive Soquence impedance tone Gozesss Sozeasss Gozeasss Sozsasss Sozesss Sozesss oz Sozesss Gozesss Sz Sz Gozsasss

19 |Negatve Sequence mpecance fatr osazess osazess ogazess ozuamss Gozssss osazess osazess osazess osazens osazens Sosazess ozaanss

o E——— e | ey | wmn | cemw | wms | cemm | cmem | e | coew | e | e | eew

21 |Surge Impedance [0} 5550775 5550775 5550775 5550775 5550775 5550775 5550775 55.50775 55.50775 55.50775 55.50775 55.50775
Others

22 | Dielectric Stress at Insulation Inner Surface [kVimm] 13.70516 13.70516 13.70516 13.70516 13.70516 1370516 1370516 13.70516 13.70516 13.70516 13.70516 13.70516

23 | Dielectric Stress at Insulation Outer Surface (kVimm] 7.69598 7.69598 7.69598 7.69598 7.69598 7.69598 7.69598 7.69598 7.69598 7.69598 7.69598 7.69598

24 | Insulation Resistance at 60°F (15.8°C) M.km] 1527.78246 1527.78246 1527.78246 1527.78246 1527.78246 1527.78246 1527.78246 1527.78246 1527.78246 1527.78246 1527.78246 1527.78246

25 | Reduction Factor (2pt bonded & single metallic screen) nla nla nla nla nia na nia nia nia nia nia nia

26 | Charging Current for One Cable (Phase) [Akm] 21.82702 21.82702 21.82702 21.82702 21.82702 21.82702 21.82702 21.82702 21.82702 21.82702 21.82702 21.82702

27 |Charging Capacity of three phase system at Uo kvarkm] 18902.75625 18902.75625 18902.75625 18902.75625 18902.75625 18902.75625 18902.75625 18902.75625 18902.75625 18902.75625 18902.75625 1890275625

28 |Voltage drop for Three Phase System [VIAKm] 001534 001535 001536 001735 001758 001765 001525 001529 001532 001765 001758 001734

29 [induced Voltage (standing) on Sheath [Vikm] 00 00 00 00 00 00 00 00 00 00 00 00

30 |Induced current on Metallic Screen ] 00 00 00 00 00 00 00 0.0 0.0 0.0 0.0 0.0




Cable Parameters under Normal Operation
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