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Memorandum BURNS\\MSDONNELL

Date: 11/05/2024

To: Corey Anderson

From: Gustavo Contreras

Subject: Dominion Golden to Mars - 230kV and 500-kV Underground Cable

Preliminary Ampacity Study — Trenchless Crossings

In support of the 230-kV and 500-kV Dominion (DEV) Golden to Mars UG Transmission Line
project, Burns & McDonnell Engineering Company, Inc. (BMcD) has performed preliminary
ampacity calculations to identify the underground conductor size, and the number of cables-per-
phase (CPP) needed to meet the target circuit loading requirements. In a previous study, it was
determined that for open-cut installation of both 230-kV and 500-kV circuits in the same right of
way (ROW), a five (5) CPP configuration was required to meet the ampacity ratings for the 500-
kV circuit, within a single duct bank, and a four (4) CPP configuration was required for the 230-
kV circuit, within a single duct bank. Dominion has requested BMcD additional ampacity
calculations to evaluate the minimum ROW required considering both circuits in the same ROW
for trenchless installations of four (4) new routes provided by Dominion.

The trenchless installations considered correspond to three (3) alternatives: Jack & Bore (J&B),
Microtunneling, and Horizontal directional Drilling (HDD). J&B and Micortunneling are analyzed
with two (2) maximum probable bore depths that are assumed to cover all the J&B and
Microtunneling crossings in these new routes; 40 feet and 30 feet. HDD is considered as an
alternative to Microtunneling at Horsepen Pond and WMATA Dulles Railway crossing on
Loudoun Water Sewer route and is analyzed with 45 feet maximum probable depth of cover. These
trenchless installations are investigated with the same number of CPP for open-cut installation
from the previous study to determine the minimum trenchless ROW required to meet cable ratings.
This is accomplished by running the cables to their maximum operating temperature of 90°C at
different bore depths and adjusting the bores center-to-center separation. The following writeup
summarizes the results for these installations.

Ampacity calculations were computed using the CYMCAP ampacity program by CYME. The
CYMCAP software utilizes the Neher-McGrath method of calculating the achievable ampacities
of underground cables and conforms to IEC standards 60287 and 60853. This software is accepted
as the industry standard for performing ampacity calculations for underground electrical systems.
The individual CYMCAP execution reports and an ampacity table for all calculations included as
part of this Memo can be seen in Appendix A.
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DESIGN PARAMETERS AND INSTALLATION CONDITIONS

The parameters for these ampacity calculations are based on engineering judgment and the design
criteria established for this project in Sections 3.1 and 3.2 of Dominion Golden to Mars — 230-kV
and 500-kV Underground Feasibility Report, Revision 4 dated 09/10/2024. The design parameters
used for the 230-kV and 500-kV circuits can be seen below in Table 1 and Table 2, respectively.
Since these circuits’ purpose is to feed data centers, a single daily load factor (DLF) equal to 1.0

was used hereinafter. The underground cable systems operating environment can be seen below in
Table 3.

Table 1 230-kV Design Parameters

Design Parameter Parameter Value Source
Nominal Operating Voltage 230-kV Dominion
Nominal Frequency 60 Hz Industry Standard
Circuit Rating 3,950 A Dominion
Maximum Normal Conductor Temperature 90°C Industry Standard
Maximum Emergency Conductor Temperature 105°C Industry Standard
Daily Load Factor (DLF) 100 % Dominion
Sheath Bonding Single Point Assumed
Table 2 500-kV Design Parameters
Design Parameter Parameter Value Source
Nominal Operating Voltage 500-kV Dominion
Nominal Frequency 60 Hz Industry Standard
Circuit Rating 5,000 A Dominion
Maximum Normal Conductor Temperature 90°C Industry Standard
Maximum Emergency Conductor Temperature 105°C Industry Standard
Daily Load Factor (DLF) 100 % Dominion
Sheath Bonding Single Point Assumed
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Table 3 Environmental Criteria
Description Value Source
Summer Ambient Earth Temperature 12°C Assumed
(20°<=d)
Native Soil Thermal Resistivity* 115°C-cm/W - 100% DLF Assumed
Grout Thermal Resistivity 80°C-cm/W Assumed
Minimum Burial Depth to Top of Bore 10 feet Assumed
Installation Conditions Bore Casign BMcD Preliminary
Study

*Actual native soil thermal resistivity is unknown. This value is being assumed equal to the one used for DLF=1.0 in
Dominion Golden to Mars —230-kV and 500-kV Underground Feasibility Report, Revision 4 dated 09/10/2024. When
data from filed investigations are available this value may need to be revised and analysis results in this memo may

change.
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THERMAL PINCH POINT IDENTIFICATION AND NEW INSTALLATION
SCENARIOS

A previous study found that the 230-kV circuit would need four (4) cables per phase and 500-kV
would need five (5) cables per phase to meet rating requirements for both circuits in the same
ROW with open-cut installation. The new routes provided by DEV are assumed to be covered by
those previous analysis for the open-cut segments. Following the request from DEV for additional
calculations for trenchless crossings of those new routes, to determine the minimum 230-kV bores
center-to-center spacing and minimum 500-kV bores center-to-center spacing in the same ROW
able to satisfy the required load defined in Table 1 and Table 2, a series of parametric studies were
performed for three (3) different installation cases iterating the spacing between bores until the
minimum ratings were met or slightly exceeded with cables at 90°C operating temperature. The
following sections detail the installation scenarios for each case.

CASE 1 INSTALLATION SCENARIOS - MICROTUNNELING AND J&B AT 40 FEET
MAXIMUM DEPTH

As part of the new study request, in this Case 1, both 230-kV and 500-kV circuits are set in the
same trenchless ROW, then the bore is modeled at 40 feet maximum depth to calculate the
minimum ROW required to meet cable ampacities.

Below are the installation scenarios that were modeled as part of this Case 1 study:
1. Each 230-kV and 500-kV CPP is set in a single bore, that is:
a. Four (4) 230-kV bores and five (5) 500-kV bores in the same ROW, nine (9) bores
in total.
i. Each bore will have a 36” HOBAS casing, with three (3) cables conduits
and one (1) spare conduit. See Figure 1 for bore cross section.
2. Two (2) 230-kV CPP are set in the same bore, and each 500-kV CPP is set in a single bore,
that is:
a. Two (2) 230-kV bores and five (5) 500-kV bores in the same ROW, seven (7) bores
in total.
i. Each 230-kV bore will have a 48” HOBAS casing, with six (6) cables
conduits and two (2) spare conduits. See Figure 2 for bore cross section.
ii. Each 500-kV bore will have a 36” HOBAS casing, with three (3) cables
conduits and one (1) spare conduit. See Figure 1 for bore cross section.
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Figure 1 Preliminary 230-kV and 500-kV Single Phase XLPE Microtunneling and J&B
Cross Section (Section A) Not to Scale (NTS)
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Figure 2 Preliminary 230-kV Double Phase XLPE Microtunneling and J&B Cross Section
(Section B) NTS
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Case 1: Four (4) 230-kV 36’ Bores and Five (5) 500-kV 36 Bores - Nine (9) Bores at 40
Feet Depth in the Same ROW

The parametric study detailed in H execution series, showed that 230-kV and 500-kV circuits
meet the minimum ampacity requirements with a bore center-to-center separation of 15 feet
between 230-kV 36 bores, 60 feet between 230-kV 36 and 500-kV 36” bores, and 60 feet
between 500-kV 36” bores, for a total minimum ROW required of 375 feet, including 15 feet at
each end assumed for work space and steering tolerances, for all nine (9) bores to be installed in
the same ROW. The convergence case, detailed in execution H105, indicates that ampacities
achieved are 3,972A for 230-kV circuit and 5,140A for 500-kV with 375 feet ROW. Figure 3
below shows the Microtunneling and J&B configuration for this case.



Memorandum (cont’d) BURNS&\‘ISDONNELL

11/05/2024
Page 6

Figure 3 Preliminary Microtunneling and J&B Configuration for Nine 36” Bores - 230-kV
and 500-kV Circuits in the Same ROW at 40 Feet Depth NTS
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Case 1: Two (2) 230-kV 48” Bores and Five (5) 500-kV 36” Bores - Nine (9) Bores at 40
Feet Depth in the Same ROW

The parametric study detailed in G execution series, showed that 230-kV and 500-kV circuits
meet the minimum ampacity requirements with a bore center-to-center separation of 90 feet
between 230-kV 48 bores, 90 feet between 230-kV 48 and 500-kV 36” bores, and 52 feet
between 500-kV 36 bores, for a total minimum ROW required of 418 feet, including 15 feet at
each end assumed for work space and steering tolerances, for all nine (9) bores to be installed in
the same ROW. The convergence case, detailed in execution G104, indicates that ampacities
achieved are 3,974 A for 230-kV circuit and 5,084 A for 500-kV with 418 feet ROW. Figure 4
below shows the Microtunneling and J&B configuration for this case.

Figure 4 Microtunneling and J&B Configuration for Two 48 Bores and Five 36” Bores -
230-kV and 500-kV Circuits in the Same ROW at 40 Feet Depth NTS
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CASE 2 INSTALLATION SCENARIOS - MICROTUNNELING AND J&B AT 30 FEET
MAXIMUM DEPTH

Similar to Case 1, both 230-kV and 500-kV circuits are set in the same trenchless ROW, then the
bore is modeled at 30 feet maximum depth to calculate the minimum ROW required to meet cable
ampacities.

The installation scenarios that were modeled as part of this Case 2 study are similar to the ones
detailed in Case 1, but the assumed maximum depth is changed to 30 feet of cover.

Case 2: Four (4) 230-kV 36” Bores and Five (5) 500-kV 36 Bores - Nine (9) Bores at 30
Feet Depth in the Same ROW

The parametric study detailed in J execution series, showed that 230-kV and 500-kV circuits
meet the minimum ampacity requirements with a bore center-to-center separation of 15 feet
between 230-kV 36 bores, 15 feet between 230-kV 36 and 500-kV 36” bores, and 45 feet
between 500-kV 36 bores, for a total minimum ROW required of 270 feet, including 15 feet at
each end assumed for work space and steering tolerances, for all nine (9) bores to be installed in
the same ROW. The convergence case, detailed in execution J103, indicates that ampacities
achieved are 4,047A for 230-kV circuit and 5,043 A for 500-kV with 270 feet ROW. Figure 5
below shows the Microtunneling and J&B configuration for this case.

Figure 5 Microtunneling and J&B Configuration for Nine 36" Bores - 230-kV and 500-kV
Circuits in the Same ROW at 30 Feet Depth NTS
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Case 2: Two (2) 230-kV 48” Bores and Five (5) 500-kV 36” Bores - Nine (9) Bores at 30
Feet Depth in the Same ROW

The parametric study detailed in I execution series, showed that 230-kV and 500-kV circuits
meet the minimum ampacity requirements with a bore center-to-center separation of 60 feet
between 230-kV 48 bores, 60 feet between 230-kV 48 and 500-kV 36” bores, and 35 feet
between 500-kV 36 bores, for a total minimum ROW required of 290 feet, including 15 feet at
each end assumed for work space and steering tolerances, for all nine (9) bores to be installed in



Memorandum (cont’d) BURNS&\‘IEDONNELL

11/05/2024
Page 8

the same ROW. The convergence case, detailed in execution 1103, indicates that ampacities
achieved are 4,016A for 230-kV circuit and 5,043A for 500-kV with 290 feet ROW. Figure 6
below shows the Microtunneling and J&B configuration for this case.

Figure 6 Microtunneling and J&B Configuration for Two 48"’ Bores and Five 36” Bores -
230-kV and 500-kV Circuits in the Same ROW at 30 Feet Depth NTS
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CASE 3 INSTALLATION SCENARIO - HDD AT 45 FEET MAXIMUM DEPTH

In this Case 3, both 230-kV and 500-kV circuits are set in the same trenchless ROW, then the bore
is modeled at 45 feet maximum depth to calculate the minimum HDD ROW required to meet cable
ampacities.

Since Case 1 and Case 2 showed that trenchless installation scenarios with double phase bores
yielded larger ROW, for Case 3 the only installation scenario considered corresponds to single
phase bores as indicated below:
1. Each 230-kV and 500-kV CPP is set in a single bore, that is:
a. Four (4) 230-kV bores and five (5) 500-kV bores in the same ROW, nine (9) bores
in total.
i. Each bore will have a 36” HDPE DR 13.5 casing, with three (3) cables
conduits and one (1) spare conduit. See Figure 7 for bore cross section.
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Figure 7 Preliminary 230-kV and 500-kV Single Phase XLPE HDD Cross Section
(Section C) NTS
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Case 3: Four (4) 230-kV 36 Bores and Five (5) 500-kV 36’ Bores - Nine (9) Bores at 45
Feet Depth in the Same ROW

The parametric study detailed in K execution series, showed that 230-kV and 500-kV circuits
meet the minimum ampacity requirements with a bore center-to-center separation of 20 feet
between 230-kV 36 bores, 70 feet between 230-kV 36 and 500-kV 36” bores, and 65 feet
between 500-kV 36” bores, for a total minimum ROW required of 420 feet, including 15 feet at
each end assumed for work space and steering tolerances, for all nine (9) bores to be installed in
the same ROW. The convergence case, detailed in execution K104, indicates that ampacities
achieved are 4,061 A for 230-kV circuit and 5,006A for 500-kV with 420 feet ROW. Figure 8
below shows the HDD configuration for this case.

Figure 8 HDD Configuration for Nine 36” Bores - 230-kV and 500-kV Circuits in the Same

ROW at 45 Feet Depth NTS
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SUMMARY OF RESULTS

The following summarizes the results of the additional ampacity case studies for the 230-kV and
500-kV cable systems when operating under the design parameters and installation conditions
outlined in this memo.

For Case 1 and Case 2, microtunneling and J&B Installations at 40 feet and 30 feet maximum
depths, respectively, the trenchless installations analyzed yielded consistently to a larger ROW
for the case of two (2) 48” bores and five (5) 36" bores in the same corridor, when compared
with nine (9) 36” bores configuration. Therefore, at 40 feet maximum installation depth, the
minimum ROW achieved in the parametric study was 375 feet, corresponding to (9) 36” single
phase bores for the parallel 230-kV and 500-kV cable systems arriving to 3,972A and 5,140A,
respectively, meeting the required target ratings of 3,950A for 230-kV and 5,000A for 500-kV.
Likewise, at 30 feet maximum installation depth, the (9) 36” single phase bores configuration
produced the minimum ROW equal to 270 feet, arriving to 4,047A and 5,043A for 230-kV and
500-kV cable systems in parallel, respectively. These values meet the target ratings.

Case 3 — HDD Installation at 45 Feet Maximum Depth

The parametric analysis performed arrived to a minimum ROW equal to 420 for (9) 36” single
phase bores in this HDD installation, where the parallel 230-kV and 500-kV cable systems are in
the same corridor, yielding to 4,061 A and 5,006A, respectively, satisfying the target ratings.

For ampacity calculation summary table and detailed results of all executions refer to Appendix
A. See Appendix B for UG cable cut sheets used for this ampacity analysis.

Sincerely,

Gustavo Contreras
Underground Transmission Lead Engineer, BMcD

Appendix A: Ampacity Execution Reports
Appendix B: UG Cable Cutsheets
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ng Study Summary

CYMCAP Version 8.1 Revision 2
Study: Golden to Mars_G2M_New 3 Routes
Execution: G100-230_500kV,40_DOC,60_,5000kcmillnCu,@3772_5169A DLF1
Date: 11/3/2024 11:40:46 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
|I_=ac(or on A, due to magnetic armour CYMCAPGuidance
Ifactor on A, due to magnetic duct CIGREGuidance
Factor on A; due to &'y CYMCAPGuidance
A", computation CIGREGuidance
A.pipe computation CYMCAPGuidance
Wd computation CIGREGuidance
T, computation CIGREGuidance
T, computation CYMCAPGuidance
Installation Type:Multiple Ductbanks/Backfills
Ambient Soil Temperature at Installation Depth [*C] 12.0
Native Soil Thermal Resistivity [K.m/W] 115
Consider Non-Isothermal Earth Surface No
Thermal
Layer Name X[ft] Y [ft] Width [ft] Height [ft] Resistivity
K.m/W]

NSTD DB1 -60.0 41.933 3.517 3.517 0.8

NSTD DB2 0.0 41.429 2.6 2.6 0.8

NSTD DB3 -120.0 41.933 3.517 3.517 0.8

NSTD DB4 60.0 41.429 2.6 2.6 0.8

NSTD DB5 120.0 41.429 2.6 2.6 0.8

NSTD DB6 180.001 41.429 2.6 2.6 0.8

NSTD DB7 240.001 41.429 2.6 2.6 0.8

oo EEsse g ..
& Ea
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Results Summary
Cable No. Cable ID Gircuit No. FeederlD | Cable Phase Fr;"l}:fwy PRl | P v P ‘e;perature fegy| Ampacity 1a]
1 230C5.00X1 1 A 60.0 1.0 -61.08 41.88 90.0 956.0
2 230C5.00X1 1 B 60.0 1.0 -60.5 41.05 88.5 956.0
3 230C5.00X1 1 C 60.0 1.0 -59.5 41.05 87.7 956.0
4 230C5.00X1 2 A 60.0 1.0 -60.0 43.38 89.9 871.2
5 230C5.00X1 2 B 60.0 1.0 -59.22 42.88 88.4 871.2
6 230C5.00X1 2 C 60.0 1.0 -60.78 42.88 90.0 871.2
7 500C5.00X 3 A 60.0 1.0 -0.5 41.93 90.0 994.0
8 500C5.00X 3 B 60.0 1.0 -0.5 40.93 89.2 994.0
9 500C5.00X 3 C 60.0 1.0 0.5 40.93 88.4 994.0
10 230C5.00X1 4 A 60.0 1.0 -121.08 41.88 90.0 1014.5
11 230C5.00X1 4 B 60.0 1.0 -120.5 41.05 88.5 1014.5
12 230C5.00X1 4 C 60.0 1.0 -119.5 41.05 87.8 1014.5
13 230C5.00X1 5 A 60.0 1.0 -120.0 43.38 89.9 929.9
14 230C5.00X1 5 B 60.0 1.0 -119.22 42.88 88.5 929.9
15 230C5.00X1 5 C 60.0 1.0 -120.78 42.88 90.0 929.9
16 500C5.00X 6 A 60.0 1.0 59.5 41.93 90.0 1005.6
17 500C5.00X 6 B 60.0 1.0 59.5 40.93 89.2 1005.6
18 500C5.00X 6 C 60.0 1.0 60.5 40.93 88.4 1005.6
19 500C5.00X 7 A 60.0 1.0 119.5 41.93 90.0 1014.7
20 500C5.00X 7 B 60.0 1.0 119.5 40.93 89.2 1014.7
21 500C5.00X 7 C 60.0 1.0 120.5 40.93 88.4 1014.7
22 500C5.00X 8 A 60.0 1.0 179.5 41.93 90.0 1037.2
23 500C5.00X 8 B 60.0 1.0 179.5 40.93 89.3 1037.2
24 500C5.00X 8 C 60.0 1.0 180.5 40.93 88.4 1037.2
25 500C5.00X 9 A 60.0 1.0 239.5 41.93 90.0 11174
26 500C5.00X 9 B 60.0 1.0 239.5 40.93 89.3 1117.4
27 500C5.00X 9 C 60.0 1.0 240.5 40.93 88.2 11174
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ng Cables Report

CYMCAP Version 8.1 Revision 2
Study: Golden to Mars_G2M_New 3 Routes
Execution: G100-230_500kV,40_DOC,60_,5000kcmillInCu,@3772_5169A DLF1
Date: 11/3/2024 11:40:46 PM
No. escr
General Cable Information
1 |Cable Equipment ID 230C5.00X1
2 |Number of Cores Single Core
3 |Voltage [kV] 230
4 |Conductor Area [in?] 3.931
5 |[cable Overall Diameter in] 5.22
6 i teady-State Conductor Temp: [C] 90
7 i Conductor T ] 105
Conductor
8 |Material Copper
9 |Electrical Resistivity at 20°C [nQ.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) [W/(K*cme)] 3.45
18 |Construction 6 Segments
14 |Conductor Insulation System Extruded
15 |Milliken Wires Construction Insulated Wires
16 |Ks (Skin Effect Coeficient) 0.35
17 |Kp (Proximity Effect Coefficient) 0.2
18 | Diameter in] 254
Conductor Shield
19 [Thickness | [in] | 0.1
20 _|Diameter | in] | 274
Insulation
21 |Material XLPE Unfilled
22 |Thermal Resistivity [Km/w] 35
23 |Dielectric Loss Factor - ( tan delta ) 0.001
24 |Relative Permittivity - ( epsilon ) 25
25  |Specific Insulation Resistance Constant at 60°F - (K ) [MQ.1000ft] 1858
26 |Thickness in] 0.906
27 |Diameter [in] 4.552
Insulation Screen
28 |Material Semi Conducting Screen
29 |Thickness in] 0.05
30 |Diameter [in] 4.652
Non Metallic Layer - Water Swellable Tape 1
31 |Material EXTRUDED SEMICONDUCTIVE SCREEN
32 |Thermal Resistivity [Km/w] 25
33 |Thickness [in] 0.02
34 |Diameter in] 4.692
Concentric neutral/Skid wires
35 |Are Concentric Neutral Wires Around Each Core? na
36 |Material Copper
37 |Electrical Resistivity at 20°C [uQ.cm] 1.7241
38 |Temperature Coefficient at 20°C [1/K] 0.00393
39 | Reciprocal of Temperature Coefficient of Resistance (BETA) K] 2345
40 | Volumetric Specific Heat (SH) [U/(K*oma)] 3.45
41 |wire Type Round Wires
42 |Length of Lay in] 45562
43 |Number of Wires 46
44 |Wire Gauge 14
45 [Thickness in] 0.064
46 |Diameter [in] 4.82
Sheath
47 |ls Sheath Around Each Core? na
48 |Material Copper
49  |Electrical Resistivity at 20°C [nQ.cm] 1.7241
50 |Temperature Coefficient at 20°C [1/K] 0.00393
51 |Reciprocal of Temperature Coefficient of Resistance (BETA) K] 2345
52 | Volumetric Specific Heat (SH) [J/(Keme)] 3.45
53 |Corrugation Type Longitudinally Corrugated
54 | Corrugation height in] 0.006
55 |Tape overlap [in] 0.499999999
56 |Tape width in] 15.91299998
57 |Tape thickness [in] 0.008
58 |Accumulaton factor 12
59 |Thickness [in] 0.006
60 |Diameter in] 4912
Jacket
61 |Material Polyethylene
62 |Thermal Resistivity [K.m/W] 35
63 |Thickness in] 0.154
64 |Diameter [in] 5.22




No. Description Unit 1

Specific Ir ion Data
65 |Cable Equipment ID 230C5.00X1
66 |Cable Frequency [Hz] 60
67 |Sheath / Shield Bonding 1 Conductor 1 Point Bonded Triangular
68 |Loss Factor Constant (ALOS) 0.3
69 |Spacing Between Cables in Section nfa
70 |Duct construction PVC Duct in Concrete
71 |Duct material thermal resistivity [K.m/W] 6
72 |Duct filling material Air
73  |Inner diameter of the conduit [in] 7.942
74 |Outer diameter of the conduit [in] 8.625
|cable ID : 230C5.00x1
Cable Title 230kV, 5000 kemil Cu - 6 Seg, 906 XLPE, Cu cn, Prysmian




Cables Report

CYMCAP Version 8.1 Revision 2
Study: Golden to Mars_G2M_New 3 Routes
Execution: G100-230_500kV,40_DOC,60_,5000kcmillnCu,@3772_5169A DLF1
Date: 11/3/2024 11:40:46 PM
No. Descripti Unit
General Cable Information
1 |Cable Equipment ID 500C5.00X
2  |Number of Cores Single Core
3 |Voltage kV] 500
4 |Conductor Area [in?] 3.93
5 |Cable Overall Diameter [in] 5.99
6 teady-State Conductor T [C] 90
7 Conductor Te [°C] 105
Conductor
8 |Material Copper
9 |Electrical Resistivity at 20°C [nQ.cm] 1.7241
10 |Temperature Coefficient at 20°C [1/K] 0.00393
11 |Recipi of T Coefficient of Resi (BETA) K] 234.4529262
12 |Volumetric Specific Heat (SH) [J/(K*em?)] 345
13 |Construction 6 Segments
14 |Conductor Insulation System Extruded
15 |Miliken Wires Construction Insulated Wires
16 |Ks (Skin Effect Coefficient) 0.35
17 |Kp (Proximity Effect Coefficient) 0.2
18 |Diameter [in] 2.49
Conductor Shield
19 |Thickness [in] 0.059
20 |Diameter [in] 2608
Insulation
21 |Material XLPE Unfilled
22 |Thermal Resistivity [K.m/W] 35
23 |Dielectric Loss Factor - ( tan delta ) 0.001
24  |Relative Permittivity - ( epsilon ) 25
25 |Specific Insulation Resistance Constant at 60°F - ( K) [M0.1000ft] 1858
26 |Thickness [in] 1.22
27 |Diameter [in] 5.049
Insulation Screen
28 |Material Semi Conducting Screen
29 |Thickness [in] 0.059
30 |Diameter [in] 5.167
Non Metallic Layer - Water Swellable Tape
31 |Material EXTRUDED SEMICONDUCTIVE
SCREEN
32 |Thermal Resistivity [K.m/W] 25
33 |Thickness [in] 0.037
34 |Diameter [in] 5.241
Concentric neutral/Skid wires
35 |Are Concentric Neutral Wires Around Each Core? nfa
36 |Material Copper
37 |Electrical Resistivity at 20°C [nQ.cm] 1.7241
38 |Temperature Coefficient at 20°C [1/K] 0.00393
39 |Recip! of T Coefficient of Resi (BETA) K] 2345
40 |Volumetric Specific Heat (SH) [J/(K*em?)] 345
41 |Wire Type Round Wires
42 |Length of Lay [in] 45.562
43 |Number of Wires 36
44 |Wire Gauge Undefined
45 |Thickness [in] 0.087
46 |Diameter [in] 5414
Sheath
47 |ls Sheath Around Each Core? n/a
48 |Material Copper
49 |Electrical Resistivity at 20°C [nQ.cm] 1.7241
50 |Temperature Coefficient at 20°C [1/K] 0.00393
51 |Recip! of T Coefficient of Resit (BETA) K] 2345
52 |Volumetric Specific Heat (SH) [J/(K*em?)] 345
53 |Corrugation Type Non Corrugated
54 |Thickness [in] 0.011
55 |Diameter [in] 5.436
Jacket
56 |Material Polyethylene
57 |Thermal Resistivity [K.m/W] 35
58 |Thickness [in] 0.277
59 |Diameter [in] 5.99




No. Description Unit 1

Specific Installation Data
60 |Cable Equipment ID 500C5.00X
61 |Cable Frequency Hz] 60
62 |Sheath / Shield Bonding 1 Conductor 1 Point Bonded Triangular
63 |Loss Factor Constant (ALOS) 03
64 |Spacing Between Cables in Section nfa
65 |Duct construction PVC Duct in Concrete
66 |Duct material thermal resistivity [K.m/W] 6
67 |Duct filing material Air
68 |Inner diameter of the conduit [in] 7.942
69 |Outer diameter of the conduit [in] 8.625

|cable ID : 500C5.00%
Cable Title 500kV, 5000kemil Cu - 6 Seg, 1221 XLPE, Cu Conc, Taihan




ng Study Summary

Teo
CYMCAP Version 8.1 Revision 2
Study: Golden to Mars_G2M_New 3 Routes
Execution: G101-230_500kV,40_DOC,70__50_,5000kcmillnCu,@3844_4985A DLF1
Date: 11/3/2024 10:29:35 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
Factor on A, due to magnetic armour CYMCAPGuidance
Factor on A, due to magnetic duct CIGREGuidance
Factor on A; due to A"y CYMCAPGuidance
A", computation CIGREGuidance
A;pipe computation CYMCAPGuidance
\Wd computation CIGREGuidance
[T, computation CIGREGuidance
[T, computation CYMCAPGuidance
Installation Type:Multiple Ductbanks/Backfills
[Ambient Soil Temperature at Installation Depth [C] 12.0
Native Soil Thermal Resistivity [K.m/W] 1.15
Consider Non-Isothermal Earth Surface No
Thermal
Layer Name X[ft] Y [ft] Width [ft] Height [ft] Resistivity
[K.m/W]
NSTD DB1 -70.0 41.933 3.517 3.517 0.8
NSTD DB2 0.0 41.429 2.6 2.6 0.8
NSTD DB3 -140.0 41.933 3.517 3.517 0.8
NSTD DB4 50.0 41.429 2.6 2.6 0.8
NSTD DB5 100.0 41.429 2.6 2.6 0.8
NSTD DB6 150.0 41.429 2.6 2.6 0.8
NSTD DB7 200.001 41.429 2.6 2.6 0.8

Festom n-cem

Results Summary

Cable No. Cable ID Circuit No. Feeder ID Cable Phase | Cable Frequency D"F"ayc';:r“’ X = v = lemeeralure Ty | Ampaciy tal
[ 230C5.00X1 [ A 500 0 7108 4188 900 9765
2 230C5.00X1 [ B 500 0 705 4105 885 9765
3 230C5.00X1 [ C 500 0 595 4105 876 9765
7 230C5.00X1 2 A 500 0 700 1338 898 8918
B 230C5.00X1 2 B 500 0 5922 1288 883 8918
B 230C5.00X1 2 C 500 0 7078 1288 900 8918
7 500C5.00X 3 A 500 0 05 119 900 9873
B 500C5.00X 3 B 500 0 05 209 892 9873
B 500C5.00X 3 C 500 0 05 109 885 9873
10 230C5.00X1 4 A 60.0 1.0 -141.08 41.88 90.0 1029.8
T 230C5.00X1 7 B 500 o 7405 4105 885 0298
12 230C5.00X1 4 C 60.0 1.0 -139.5 41.05 87.7 1029.8
3 230C5.00X1 B A 500 0 1400 1338 9.9 9462

14 230C5.00X1 5 B 60.0 1.0 -139.22 42.88 88.4 946.2
B 230C5.00X1 B C 500 0 74078 42,68 %00 946.2
i 500C5.00X B A 500 0 195 119 900 9595
7 500C5.00X B B 500 0 195 109 892 9595
is 500C5.00X B C 500 0 505 109 885 9595
19 500C5.00X 7 A 500 0 %95 119 900 9626
20 500C5.00X 7 B 500 0 995 109 892 9626
Bl 500C5.00X 7 C 500 0 1005 109 884 9626
2 500C5.00X B A 500 0 495 119 900 9893
% 500C5.00X B B 500 0 295 109 893 9893
20 500C5.00X B C 500 0 505 109 884 9893
% 500C5.00X B A 500 0 1995 119 900 10859
% 500C5.00X B B 500 0 1995 109 893 10859
27 500C5.00X B C 500 0 2005 109 882 10859
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CYMCAP Version 8.1 Revision 2
Study: Golden to Mars_G2M_New 3 Routes
Execution: G101-230_500kV,40_DOC,70__50_,5000kcmilinCu,@3844_4985A DLF1
Date: 11/3/2024 10:29:35 PM
No. escr
General Cable Information
1 |Cable Equipment ID 230C5.00X1
2 |Number of Cores Single Core
3 |Voltage [kV] 230
4 |Conductor Area [in?] 3.931
5 |[cable Overall Diameter in] 5.22
6 i teady-State Conductor Temp: [C] 90
7 i Conductor T ] 105
Conductor
8 |Material Copper
9 |Electrical Resistivity at 20°C [nQ.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) [W/(K*cme)] 3.45
18 |Construction 6 Segments
14 |Conductor Insulation System Extruded
15 |Milliken Wires Construction Insulated Wires
16 |Ks (Skin Effect Coeficient) 0.35
17 |Kp (Proximity Effect Coefficient) 0.2
18 | Diameter in] 254
Conductor Shield
19 [Thickness | [in] | 0.1
20 _|Diameter | in] | 274
Insulation
21 |Material XLPE Unfilled
22 |Thermal Resistivity [Km/w] 35
23 |Dielectric Loss Factor - ( tan delta ) 0.001
24 |Relative Permittivity - ( epsilon ) 25
25  |Specific Insulation Resistance Constant at 60°F - (K ) [MQ.1000ft] 1858
26 |Thickness in] 0.906
27 |Diameter [in] 4.552
Insulation Screen
28 |Material Semi Conducting Screen
29 |Thickness in] 0.05
30 |Diameter [in] 4.652
Non Metallic Layer - Water Swellable Tape 1
31 |Material EXTRUDED SEMICONDUCTIVE SCREEN
32 |Thermal Resistivity [Km/w] 25
33 |Thickness [in] 0.02
34 |Diameter in] 4.692
Concentric neutral/Skid wires
35 |Are Concentric Neutral Wires Around Each Core? na
36 |Material Copper
37 |Electrical Resistivity at 20°C [uQ.cm] 1.7241
38 |Temperature Coefficient at 20°C [1/K] 0.00393
39 | Reciprocal of Temperature Coefficient of Resistance (BETA) K] 2345
40 | Volumetric Specific Heat (SH) [U/(K*oma)] 3.45
41 |wire Type Round Wires
42 |Length of Lay in] 45562
43 |Number of Wires 46
44 |Wire Gauge 14
45 [Thickness in] 0.064
46 |Diameter [in] 4.82
Sheath
47 |ls Sheath Around Each Core? na
48 |Material Copper
49  |Electrical Resistivity at 20°C [nQ.cm] 1.7241
50 |Temperature Coefficient at 20°C [1/K] 0.00393
51 |Reciprocal of Temperature Coefficient of Resistance (BETA) K] 2345
52 | Volumetric Specific Heat (SH) [J/(Keme)] 3.45
53 |Corrugation Type Longitudinally Corrugated
54 | Corrugation height in] 0.006
55 |Tape overlap [in] 0.499999999
56 |Tape width in] 15.91299998
57 |Tape thickness [in] 0.008
58 |Accumulaton factor 12
59 |Thickness [in] 0.006
60 |Diameter in] 4912
Jacket
61 |Material Polyethylene
62 |Thermal Resistivity [K.m/W] 35
63 |Thickness in] 0.154
64 |Diameter [in] 5.22




No. Description Unit 1

Specific Ir ion Data
65 |Cable Equipment ID 230C5.00X1
66 |Cable Frequency [Hz] 60
67 |Sheath / Shield Bonding 1 Conductor 1 Point Bonded Triangular
68 |Loss Factor Constant (ALOS) 0.3
69 |Spacing Between Cables in Section nfa
70 |Duct construction PVC Duct in Concrete
71 |Duct material thermal resistivity [K.m/W] 6
72 |Duct filling material Air
73  |Inner diameter of the conduit [in] 7.942
74 |Outer diameter of the conduit [in] 8.625
|cable ID : 230C5.00x1
Cable Title 230kV, 5000 kemil Cu - 6 Seg, 906 XLPE, Cu cn, Prysmian




Cables Report

CYMCAP Version 8.1 Revision 2
Study: Golden to Mars_G2M_New 3 Routes
Execution: G101-230_500kV,40_DOC,70__50_,5000kcmillnCu,@3844_4985A DLF1
Date: 11/3/2024 10:29:35 PM
No. Desc
General Cable Information
1 |Cable Equipment ID 500C5.00X
2 |Number of Cores Single Core
3 |Voltage V] 500
4 |Conductor Area [in?] 3.93
5 |Cable Overall Diameter [in] 5.99
6 |Maximum Steady-State Conductor Temperature [C] 90
7 { Conductor Temp: [C] 105
Conductor
8 [Material Copper
9 |Electrical Resistivity at 20°C [nQ.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*cm3)] 345
18 |Construction 6 Segments
14 |Conductor Insulation System Extruded
15 |Miliken Wires Construction Insulated Wires
16 |Ks (Skin Effect Coefficient) 0.35
17 |Kp (Proximity Effect Coefficient) 0.2
18 |Diameter [in] 249
Conductor Shield
19 |Thickness [in] 0.059
20 |Diameter [in] 2608
Insulation
21 |Material XLPE Unfilled
22 |Thermal Resistivity [K.m/W] 35
23 |Dielectric Loss Factor - ( tan delta ) 0.001
24 |Relative Permittivity - ( epsilon ) 25
25 |Specific Insulation Resistance Constant at 60°F - (K) [MQ.1000ft] 1858
26 |Thickness [in] 1.22
27 |Diameter [in] 5.049
Ir ion Screen
28 |Material Semi Conducting Screen
29 |Thickness [in] 0.059
30 |Diameter [in] 5.167
Non Metallic Layer - Water Swellable Tape
31 |Material EXTRUDED SEMICONDUCTIVE
82 |Thermal Resistivity [K.m/W] 25
33 |Thickness [in] 0.037
34 |Diameter [in] 5.241
Concentric neutral/Skid wires
35 |Are Concentric Neutral Wires Around Each Core? nla
36 |Material Copper
37 |Electrical Resistivity at 20°C [nQ.cm] 1.7241
38 |Temperature Coefficient at 20°C [1/K] 0.00393
89 |Reciprocal of Temperature Coefficient of Resistance (BETA) K] 2345
40 |Volumetric Specific Heat (SH) [J/(K*cm3)] 345
41 |Wire Type Round Wires
42 |Length of Lay [in] 45562
43 |Number of Wires 36
44 |Wire Gauge Undefined
45 |Thickness [in] 0.087
46 |Diameter [in] 5.414
Sheath
47 |ls Sheath Around Each Core? nla
48 |Material Copper
49 |Electrical Resistivity at 20°C [nQ.cm] 1.7241
50 |Temperature Coefficient at 20°C [1/K] 0.00393
51 |Reciprocal of Temperature Coefficient of Resistance (BETA) K] 2345
52 |Volumetric Specific Heat (SH) [J/(K*cm3)] 345
53 |Corrugation Type Non Corrugated
54 [Thickness [in] 0.011
55 |Diameter [in] 5.436
Jacket
56 |Material Polyethylene
57 |Thermal Resistivity [K.m/W] 35
58 |Thickness [in] 0.277
59 |Diameter [in] 5.99




No. Description Unit 1

Specific Installation Data
60 |Cable Equipment ID 500C5.00X
61 |Cable Frequency Hz] 60
62 |Sheath / Shield Bonding 1 Conductor 1 Point Bonded Triangular
63 |Loss Factor Constant (ALOS) 03
64 |Spacing Between Cables in Section nfa
65 |Duct construction PVC Duct in Concrete
66 |Duct material thermal resistivity [K.m/W] 6
67 |Duct filing material Air
68 |Inner diameter of the conduit [in] 7.942
69 |Outer diameter of the conduit [in] 8.625

|cable ID : 500C5.00%
Cable Title 500kV, 5000kemil Cu - 6 Seg, 1221 XLPE, Cu Conc, Taihan
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Study Summary
Teo
CYMCAP Version 8.1 Revision 2
Study: Golden to Mars_G2M_New 3 Routes
Execution: G102-230_500kV,40_DOC,80__55_,5000kcmillnCu,@3919_5127A DLF1
Date: 11/3/2024 9:03:50 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
Factor on A, due to magnetic armour CYMCAPGuidance
Factor on A, due to magnetic duct CIGREGuidance
Factor on A; due to A"y CYMCAPGuidance
A", computation CIGREGuidance
A;pipe computation CYMCAPGuidance
\Wd computation CIGREGuidance
[T, computation CIGREGuidance
[T, computation CYMCAPGuidance
Installation Type:Multiple Ductbanks/Backfills
[Ambient Soil Temperature at Installation Depth [<C] 12.0
Native Soil Thermal Resistivity [K.m/W] 1.15
Consider Non-Isothermal Earth Surface No
Thermal
Layer Name X [ft] Y [ft] Width [f] Height [ft] Resistivity
[K.m/W]
NSTD DB1 -80.0 41.933 3.517 3.517 0.8
NSTD DB2 0.0 41.429 2.6 2.6 0.8
NSTD DB3 -160.001 41.933 3.517 3.517 0.8
NSTD DB4 55.0 41.429 2.6 2.6 0.8
NSTD DB5 110.0 41.429 2.6 2.6 0.8
NSTD DB6 165.001 41.429 2.6 2.6 0.8
NSTD DB7 220.001 41.429 2.6 2.6 0.8
e R A — — }
- |
o
Results Summary
Cable No. Cable ID Circuit No. Feeder ID Cable Phase | Cable Frequency| ~D2l¥ Load @ Ampacity [A]
Factor [ft] [ft] temperature [C]
1 230C5.00X1 1 A 60.0 1.0 -81.08 41.88 90.0 999.0
2 230C5.00X1 1 B 60.0 1.0 -80.5 41.05 88.5 999.0
3 230C5.00X1 1 C 60.0 1.0 -79.5 41.05 87.5 999.0
4 230C5.00X1 2 A 60.0 1.0 -80.0 43.38 89.8 915.3
5 230C5.00X1 2 B 60.0 1.0 -79.22 42.88 88.2 915.3
6 230C5.00X1 2 C 60.0 1.0 -80.78 42.88 90.0 915.3
7 500C5.00X 3 A 60.0 1.0 -0.5 41.93 90.0 1022.6
8 500C5.00X 3 B 60.0 1.0 -0.5 40.93 89.2 1022.6
9 500C5.00X 3 C 60.0 1.0 0.5 40.93 88.5 1022.6
10 230C5.00X1 4 A 60.0 1.0 -161.08 41.88 90.0 1043.6
11 230C5.00X1 4 B 60.0 1.0 -160.5 41.05 88.5 1043.6
12 230C5.00X1 4 C 60.0 1.0 -159.5 41.05 87.6 1043.6
13 230C5.00X1 5 A 60.0 1.0 -160.0 43.38 89.8 961.1
14 230C5.00X1 5 B 60.0 1.0 -159.22 42.88 88.3 961.1
15 230C5.00X1 5 C 60.0 1.0 -160.78 42.88 90.0 961.1
16 500C5.00X 6 A 60.0 1.0 54.5 41.93 90.0 992.2
17 500C5.00X 6 B 60.0 1.0 54.5 40.93 89.2 992.2
18 500C5.00X 6 C 60.0 1.0 55.5 40.93 88.4 992.2
19 500C5.00X 7 A 60.0 1.0 109.5 41.93 90.0 993.1
20 500C5.00X 7 B 60.0 1.0 109.5 40.93 89.2 993.1
21 500C5.00X 7 C 60.0 1.0 110.5 40.93 88.4 993.1
22 500C5.00X 8 A 60.0 1.0 164.5 41.93 90.0 1015.8
23 500C5.00X 8 B 60.0 1.0 164.5 40.93 89.3 1015.8
24 500C5.00X 8 C 60.0 1.0 165.5 40.93 88.4 1015.8
25 500C5.00X 9 A 60.0 1.0 219.5 41.93 90.0 1103.2
26 500C5.00X 9 B 60.0 1.0 219.5 40.93 89.3 1103.2
27 500C5.00X 9 C 60.0 1.0 220.5 40.93 88.2 1103.2
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CYMCAP Version 8.1 Revision 2
Study: Golden to Mars_G2M_New 3 Routes
Execution: G102-230_500kV,40_DOC,80__55_,5000kcmilinCu,@3919_5127A DLF1
Date: 11/3/2024 9:03:50 PM
No. escr
General Cable Information
1 |Cable Equipment ID 230C5.00X1
2 |Number of Cores Single Core
3 |Voltage [kV] 230
4 |Conductor Area [in?] 3.931
5 |[cable Overall Diameter in] 5.22
6 i teady-State Conductor Temp: [C] 90
7 i Conductor T ] 105
Conductor
8 |Material Copper
9 |Electrical Resistivity at 20°C [nQ.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) [W/(K*cme)] 3.45
18 |Construction 6 Segments
14 |Conductor Insulation System Extruded
15 |Milliken Wires Construction Insulated Wires
16 |Ks (Skin Effect Coeficient) 0.35
17 |Kp (Proximity Effect Coefficient) 0.2
18 | Diameter in] 254
Conductor Shield
19 [Thickness | [in] | 0.1
20 _|Diameter | in] | 274
Insulation
21 |Material XLPE Unfilled
22 |Thermal Resistivity [Km/w] 35
23 |Dielectric Loss Factor - ( tan delta ) 0.001
24 |Relative Permittivity - ( epsilon ) 25
25  |Specific Insulation Resistance Constant at 60°F - (K ) [MQ.1000ft] 1858
26 |Thickness in] 0.906
27 |Diameter [in] 4.552
Insulation Screen
28 |Material Semi Conducting Screen
29 |Thickness in] 0.05
30 |Diameter [in] 4.652
Non Metallic Layer - Water Swellable Tape 1
31 |Material EXTRUDED SEMICONDUCTIVE SCREEN
32 |Thermal Resistivity [Km/w] 25
33 |Thickness [in] 0.02
34 |Diameter in] 4.692
Concentric neutral/Skid wires
35 |Are Concentric Neutral Wires Around Each Core? na
36 |Material Copper
37 |Electrical Resistivity at 20°C [uQ.cm] 1.7241
38 |Temperature Coefficient at 20°C [1/K] 0.00393
39 | Reciprocal of Temperature Coefficient of Resistance (BETA) K] 2345
40 | Volumetric Specific Heat (SH) [U/(K*oma)] 3.45
41 |wire Type Round Wires
42 |Length of Lay in] 45562
43 |Number of Wires 46
44 |Wire Gauge 14
45 [Thickness in] 0.064
46 |Diameter [in] 4.82
Sheath
47 |ls Sheath Around Each Core? na
48 |Material Copper
49  |Electrical Resistivity at 20°C [nQ.cm] 1.7241
50 |Temperature Coefficient at 20°C [1/K] 0.00393
51 |Reciprocal of Temperature Coefficient of Resistance (BETA) K] 2345
52 | Volumetric Specific Heat (SH) [J/(Keme)] 3.45
53 |Corrugation Type Longitudinally Corrugated
54 | Corrugation height in] 0.006
55 |Tape overlap [in] 0.499999999
56 |Tape width in] 15.91299998
57 |Tape thickness [in] 0.008
58 |Accumulaton factor 12
59 |Thickness [in] 0.006
60 |Diameter in] 4912
Jacket
61 |Material Polyethylene
62 |Thermal Resistivity [K.m/W] 35
63 |Thickness in] 0.154
64 |Diameter [in] 5.22




No. Description Unit 1

Specific Ir ion Data
65 |Cable Equipment ID 230C5.00X1
66 |Cable Frequency [Hz] 60
67 |Sheath / Shield Bonding 1 Conductor 1 Point Bonded Triangular
68 |Loss Factor Constant (ALOS) 0.3
69 |Spacing Between Cables in Section nfa
70 |Duct construction PVC Duct in Concrete
71 |Duct material thermal resistivity [K.m/W] 6
72 |Duct filling material Air
73  |Inner diameter of the conduit [in] 7.942
74 |Outer diameter of the conduit [in] 8.625
|cable ID : 230C5.00x1
Cable Title 230kV, 5000 kemil Cu - 6 Seg, 906 XLPE, Cu cn, Prysmian




Cables Report

CYMCAP Version 8.1 Revision 2
Study: Golden to Mars_G2M_New 3 Routes
Execution: G102-230_500kV,40_DOC,80__55_,5000kcmillnCu,@3919_5127A DLF1
Date: 11/3/2024 9:03:50 PM
No. Desc
General Cable Information
1 |Cable Equipment ID 500C5.00X
2 |Number of Cores Single Core
3 |Voltage V] 500
4 |Conductor Area [in?] 3.93
5 |Cable Overall Diameter [in] 5.99
6 |Maximum Steady-State Conductor Temperature [C] 90
7 { Conductor Temp: [C] 105
Conductor
8 [Material Copper
9 |Electrical Resistivity at 20°C [nQ.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*cm3)] 345
18 |Construction 6 Segments
14 |Conductor Insulation System Extruded
15 |Miliken Wires Construction Insulated Wires
16 |Ks (Skin Effect Coefficient) 0.35
17 |Kp (Proximity Effect Coefficient) 0.2
18 |Diameter [in] 249
Conductor Shield
19 |Thickness [in] 0.059
20 |Diameter [in] 2608
Insulation
21 |Material XLPE Unfilled
22 |Thermal Resistivity [K.m/W] 35
23 |Dielectric Loss Factor - ( tan delta ) 0.001
24 |Relative Permittivity - ( epsilon ) 25
25 |Specific Insulation Resistance Constant at 60°F - (K) [MQ.1000ft] 1858
26 |Thickness [in] 1.22
27 |Diameter [in] 5.049
Ir ion Screen
28 |Material Semi Conducting Screen
29 |Thickness [in] 0.059
30 |Diameter [in] 5.167
Non Metallic Layer - Water Swellable Tape
31 |Material EXTRUDED SEMICONDUCTIVE
82 |Thermal Resistivity [K.m/W] 25
33 |Thickness [in] 0.037
34 |Diameter [in] 5.241
Concentric neutral/Skid wires
35 |Are Concentric Neutral Wires Around Each Core? nla
36 |Material Copper
37 |Electrical Resistivity at 20°C [nQ.cm] 1.7241
38 |Temperature Coefficient at 20°C [1/K] 0.00393
89 |Reciprocal of Temperature Coefficient of Resistance (BETA) K] 2345
40 |Volumetric Specific Heat (SH) [J/(K*cm3)] 345
41 |Wire Type Round Wires
42 |Length of Lay [in] 45562
43 |Number of Wires 36
44 |Wire Gauge Undefined
45 |Thickness [in] 0.087
46 |Diameter [in] 5.414
Sheath
47 |ls Sheath Around Each Core? nla
48 |Material Copper
49 |Electrical Resistivity at 20°C [nQ.cm] 1.7241
50 |Temperature Coefficient at 20°C [1/K] 0.00393
51 |Reciprocal of Temperature Coefficient of Resistance (BETA) K] 2345
52 |Volumetric Specific Heat (SH) [J/(K*cm3)] 345
53 |Corrugation Type Non Corrugated
54 [Thickness [in] 0.011
55 |Diameter [in] 5.436
Jacket
56 |Material Polyethylene
57 |Thermal Resistivity [K.m/W] 35
58 |Thickness [in] 0.277
59 |Diameter [in] 5.99




No. Description Unit 1

Specific Installation Data
60 |Cable Equipment ID 500C5.00X
61 |Cable Frequency Hz] 60
62 |Sheath / Shield Bonding 1 Conductor 1 Point Bonded Triangular
63 |Loss Factor Constant (ALOS) 03
64 |Spacing Between Cables in Section nfa
65 |Duct construction PVC Duct in Concrete
66 |Duct material thermal resistivity [K.m/W] 6
67 |Duct filing material Air
68 |Inner diameter of the conduit [in] 7.942
69 |Outer diameter of the conduit [in] 8.625

|cable ID : 500C5.00%
Cable Title 500kV, 5000kemil Cu - 6 Seg, 1221 XLPE, Cu Conc, Taihan
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CYMCAP Version 8.1 Revision 2
Study: Golden to Mars_G2M_New 3 Routes
Execution: G103-230_500kV,40_DOC,85__52_,5000kcmillnCu,@3946_5072A DLF1
Date: 11/3/2024 7:30:44 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
Factor on A, due to magnetic armour CYMCAPGuidance
Factor on A, due to magnetic duct CIGREGuidance
Factor on A; due to A"y CYMCAPGuidance
A", computation CIGREGuidance
A;pipe computation CYMCAPGuidance
\Wd computation CIGREGuidance
[T, computation CIGREGuidance
[T, computation CYMCAPGuidance

Installation Type:Multiple Ductbanks/Backfills

[Ambient Soil Temperature at Installation Depth [<C] 12.0
Native Soil Thermal Resistivity [K.m/W] 1.15
Consider Non-Isothermal Earth Surface No
Thermal
Layer Name X [ft] Y [ft] Width [f] Height [ft] Resistivity
[K.m/W]
NSTD DB1 -85.0 41.933 3.517 3.517 0.8
NSTD DB2 0.0 41.429 2.6 2.6 0.8
NSTD DB3 -170.001 41.933 3.517 3.517 0.8
NSTD DB4 52.0 41.429 2.6 2.6 0.8
NSTD DB5 104.0 41.429 2.6 2.6 0.8
NSTD DB6 156.001 41.429 2.6 2.6 0.8
NSTD DB7 208.001 41.429 2.6 2.6 0.8
e R A —
= EEEES | - glgense - =
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Results Summary
Cable No. Cable ID Circuit No. Feeder ID Cable Phase | Cable Frequency| ~D2l¥ Load @ Ampacity [A]
Factor [ft] [ft] temperature [C]
1 230C5.00X1 1 A 60.0 1.0 -86.08 41.88 90.0 1006.8
2 230C5.00X1 1 B 60.0 1.0 -85.5 41.05 88.4 1006.8
3 230C5.00X1 1 C 60.0 1.0 -84.5 41.05 87.5 1006.8
4 230C5.00X1 2 A 60.0 1.0 -85.0 43.38 89.8 923.4
5 230C5.00X1 2 B 60.0 1.0 -84.22 42.88 88.2 923.4
6 230C5.00X1 2 C 60.0 1.0 -85.78 42.88 90.0 923.4
7 500C5.00X 3 A 60.0 1.0 -0.5 41.93 90.0 1021.3
8 500C5.00X 3 B 60.0 1.0 -0.5 40.93 89.2 1021.3
9 500C5.00X 3 C 60.0 1.0 0.5 40.93 88.5 1021.3
10 230C5.00X1 4 A 60.0 1.0 -171.08 41.88 90.0 1049.1
11 230C5.00X1 4 B 60.0 1.0 -170.5 41.05 88.5 1049.1
12 230C5.00X1 4 C 60.0 1.0 -169.5 41.05 87.5 1049.1
13 230C5.00X1 5 A 60.0 1.0 -170.0 43.38 89.8 967.0
14 230C5.00X1 5 B 60.0 1.0 -169.22 42.88 88.2 967.0
15 230C5.00X1 5 C 60.0 1.0 -170.78 42.88 90.0 967.0
16 500C5.00X 6 A 60.0 1.0 51.5 41.93 90.0 978.8
17 500C5.00X 6 B 60.0 1.0 51.5 40.93 89.2 978.8
18 500C5.00X 6 C 60.0 1.0 52.5 40.93 88.5 978.8
19 500C5.00X 7 A 60.0 1.0 103.5 41.93 90.0 977.4
20 500C5.00X 7 B 60.0 1.0 103.5 40.93 89.2 977.4
21 500C5.00X 7 C 60.0 1.0 104.5 40.93 88.4 977.4
22 500C5.00X 8 A 60.0 1.0 156.5 41.93 90.0 1001.2
23 500C5.00X 8 B 60.0 1.0 156.5 40.93 89.3 1001.2
24 500C5.00X 8 C 60.0 1.0 156.5 40.93 88.4 1001.2
25 500C5.00X 9 A 60.0 1.0 207.5 41.93 90.0 1093.5
26 500C5.00X 9 B 60.0 1.0 207.5 40.93 89.3 1093.5
27 500C5.00X 9 C 60.0 1.0 208.5 40.93 88.2 1093.5
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‘Steady State Option Unegually Loaded

‘Ambient temperature ['C] 12

el e e i

Consider effect of soil dry out No
0
.

Consider Electrical interaction between circuits

phase circuits)
Variable Description Unit Cables
‘Cablo No.__Cable Ingex Number ' 2 3 4 s 5 7 8 s i m 2 i3 i i i 7 18 is 20 21 2 23 24 2 2 27
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ng Cables Report

CYMCAP Version 8.1 Revision 2
Study: Golden to Mars_G2M_New 3 Routes
Execution: G103-230_500kV,40_DOC,85__52_,5000kcmilinCu,@3946_5072A DLF1
Date: 11/3/2024 7:30:44 PM
No. escr
General Cable Information
1 |Cable Equipment ID 230C5.00X1
2 |Number of Cores Single Core
3 |Voltage [kV] 230
4 |Conductor Area [in?] 3.931
5 |[cable Overall Diameter in] 5.22
6 i teady-State Conductor Temp: [C] 90
7 i Conductor T ] 105
Conductor
8 |Material Copper
9 |Electrical Resistivity at 20°C [nQ.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) [W/(K*cme)] 3.45
18 |Construction 6 Segments
14 |Conductor Insulation System Extruded
15 |Milliken Wires Construction Insulated Wires
16 |Ks (Skin Effect Coeficient) 0.35
17 |Kp (Proximity Effect Coefficient) 0.2
18 | Diameter in] 254
Conductor Shield
19 [Thickness | [in] | 0.1
20 _|Diameter | in] | 274
Insulation
21 |Material XLPE Unfilled
22 |Thermal Resistivity [Km/w] 35
23 |Dielectric Loss Factor - ( tan delta ) 0.001
24 |Relative Permittivity - ( epsilon ) 25
25  |Specific Insulation Resistance Constant at 60°F - (K ) [MQ.1000ft] 1858
26 |Thickness in] 0.906
27 |Diameter [in] 4.552
Insulation Screen
28 |Material Semi Conducting Screen
29 |Thickness in] 0.05
30 |Diameter [in] 4.652
Non Metallic Layer - Water Swellable Tape 1
31 |Material EXTRUDED SEMICONDUCTIVE SCREEN
32 |Thermal Resistivity [Km/w] 25
33 |Thickness [in] 0.02
34 |Diameter in] 4.692
Concentric neutral/Skid wires
35 |Are Concentric Neutral Wires Around Each Core? na
36 |Material Copper
37 |Electrical Resistivity at 20°C [uQ.cm] 1.7241
38 |Temperature Coefficient at 20°C [1/K] 0.00393
39 | Reciprocal of Temperature Coefficient of Resistance (BETA) K] 2345
40 | Volumetric Specific Heat (SH) [U/(K*oma)] 3.45
41 |wire Type Round Wires
42 |Length of Lay in] 45562
43 |Number of Wires 46
44 |Wire Gauge 14
45 [Thickness in] 0.064
46 |Diameter [in] 4.82
Sheath
47 |ls Sheath Around Each Core? na
48 |Material Copper
49  |Electrical Resistivity at 20°C [nQ.cm] 1.7241
50 |Temperature Coefficient at 20°C [1/K] 0.00393
51 |Reciprocal of Temperature Coefficient of Resistance (BETA) K] 2345
52 | Volumetric Specific Heat (SH) [J/(Keme)] 3.45
53 |Corrugation Type Longitudinally Corrugated
54 | Corrugation height in] 0.006
55 |Tape overlap [in] 0.499999999
56 |Tape width in] 15.91299998
57 |Tape thickness [in] 0.008
58 |Accumulaton factor 12
59 |Thickness [in] 0.006
60 |Diameter in] 4912
Jacket
61 |Material Polyethylene
62 |Thermal Resistivity [K.m/W] 35
63 |Thickness in] 0.154
64 |Diameter [in] 5.22




No. Description Unit 1

Specific Ir ion Data
65 |Cable Equipment ID 230C5.00X1
66 |Cable Frequency [Hz] 60
67 |Sheath / Shield Bonding 1 Conductor 1 Point Bonded Triangular
68 |Loss Factor Constant (ALOS) 0.3
69 |Spacing Between Cables in Section nfa
70 |Duct construction PVC Duct in Concrete
71 |Duct material thermal resistivity [K.m/W] 6
72 |Duct filling material Air
73  |Inner diameter of the conduit [in] 7.942
74 |Outer diameter of the conduit [in] 8.625
|cable ID : 230C5.00x1
Cable Title 230kV, 5000 kemil Cu - 6 Seg, 906 XLPE, Cu cn, Prysmian
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Cables Report

CYMCAP Version 8.1 Revision 2
Study: Golden to Mars_G2M_New 3 Routes
Execution: G103-230_500kV,40_DOC,85__52_,5000kcmillnCu,@3946_5072A DLF1
Date: 11/3/2024 7:30:44 PM
No. Desc
General Cable Information
1 |Cable Equipment ID 500C5.00X
2 |Number of Cores Single Core
3 |Voltage V] 500
4 |Conductor Area [in?] 3.93
5 |Cable Overall Diameter [in] 5.99
6 |Maximum Steady-State Conductor Temperature [C] 90
7 { Conductor Temp: [C] 105
Conductor
8 [Material Copper
9 |Electrical Resistivity at 20°C [nQ.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*cm3)] 345
18 |Construction 6 Segments
14 |Conductor Insulation System Extruded
15 |Miliken Wires Construction Insulated Wires
16 |Ks (Skin Effect Coefficient) 0.35
17 |Kp (Proximity Effect Coefficient) 0.2
18 |Diameter [in] 249
Conductor Shield
19 |Thickness [in] 0.059
20 |Diameter [in] 2608
Insulation
21 |Material XLPE Unfilled
22 |Thermal Resistivity [K.m/W] 35
23 |Dielectric Loss Factor - ( tan delta ) 0.001
24 |Relative Permittivity - ( epsilon ) 25
25 |Specific Insulation Resistance Constant at 60°F - (K) [MQ.1000ft] 1858
26 |Thickness [in] 1.22
27 |Diameter [in] 5.049
Ir ion Screen
28 |Material Semi Conducting Screen
29 |Thickness [in] 0.059
30 |Diameter [in] 5.167
Non Metallic Layer - Water Swellable Tape
31 |Material EXTRUDED SEMICONDUCTIVE
82 |Thermal Resistivity [K.m/W] 25
33 |Thickness [in] 0.037
34 |Diameter [in] 5.241
Concentric neutral/Skid wires
35 |Are Concentric Neutral Wires Around Each Core? nla
36 |Material Copper
37 |Electrical Resistivity at 20°C [nQ.cm] 1.7241
38 |Temperature Coefficient at 20°C [1/K] 0.00393
89 |Reciprocal of Temperature Coefficient of Resistance (BETA) K] 2345
40 |Volumetric Specific Heat (SH) [J/(K*cm3)] 345
41 |Wire Type Round Wires
42 |Length of Lay [in] 45562
43 |Number of Wires 36
44 |Wire Gauge Undefined
45 |Thickness [in] 0.087
46 |Diameter [in] 5.414
Sheath
47 |ls Sheath Around Each Core? nla
48 |Material Copper
49 |Electrical Resistivity at 20°C [nQ.cm] 1.7241
50 |Temperature Coefficient at 20°C [1/K] 0.00393
51 |Reciprocal of Temperature Coefficient of Resistance (BETA) K] 2345
52 |Volumetric Specific Heat (SH) [J/(K*cm3)] 345
53 |Corrugation Type Non Corrugated
54 [Thickness [in] 0.011
55 |Diameter [in] 5.436
Jacket
56 |Material Polyethylene
57 |Thermal Resistivity [K.m/W] 35
58 |Thickness [in] 0.277
59 |Diameter [in] 5.99




No. Description Unit 1

Specific Installation Data
60 |Cable Equipment ID 500C5.00X
61 |Cable Frequency Hz] 60
62 |Sheath / Shield Bonding 1 Conductor 1 Point Bonded Triangular
63 |Loss Factor Constant (ALOS) 03
64 |Spacing Between Cables in Section nfa
65 |Duct construction PVC Duct in Concrete
66 |Duct material thermal resistivity [K.m/W] 6
67 |Duct filing material Air
68 |Inner diameter of the conduit [in] 7.942
69 |Outer diameter of the conduit [in] 8.625

|cable ID : 500C5.00%
Cable Title 500kV, 5000kemil Cu - 6 Seg, 1221 XLPE, Cu Conc, Taihan




ng Study Summary

Teo
CYMCAP Version 8.1 Revision 2
Study: Golden to Mars_G2M_New 3 Routes
Execution: G104-230_500kV,40_DOC,90__52_,5000kcmillnCu,@3974_5084A DLF1
Date: 11/3/2024 5:42:47 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
Factor on A, due to magnetic armour CYMCAPGuidance
Factor on A, due to magnetic duct CIGREGuidance
Factor on A; due to A"y CYMCAPGuidance
A", computation CIGREGuidance
A;pipe computation CYMCAPGuidance
\Wd computation CIGREGuidance
[T, computation CIGREGuidance
[T, computation CYMCAPGuidance
Installation Type:Multiple Ductbanks/Backfills
[Ambient Soil Temperature at Installation Depth [C] 12.0
Native Soil Thermal Resistivity [K.m/W] 1.15
Consider Non-Isothermal Earth Surface No
Thermal
Layer Name X[ft] Y [ft] Width [ft] Height [ft] Resistivity
[K.m/W]
NSTD DB1 -90.0 41.933 3.517 3.517 0.8
NSTD DB2 0.0 41.429 2.6 2.6 0.8
NSTD DB3 -180.001 41.933 3.517 3.517 0.8
NSTD DB4 52.0 41.429 2.6 2.6 0.8
NSTD DB5 104.0 41.429 2.6 2.6 0.8
NSTD DB6 156.001 41.429 2.6 2.6 0.8
NSTD DB7 208.001 41.429 2.6 2.6 0.8

~ .

Results Summary

Cable No. Cable ID Circuit No. Feeder ID Cable Phase | Cable Frequency D"F"ayc';:r“’ X = v = lemeeralure Ty | Ampaciy tal
1 230C5.00X1 1 A 60.0 1.0 -91.08 41.88 90.0 1014.9
2 230C5.00X1 1 B 60.0 1.0 -90.5 41.05 88.4 1014.9
3 230C5.00X1 [ C 500 0 895 41,05 875 T014.9
7 230C5.00X1 2 A 500 0 900 1338 898 9319
B 230C5.00X1 2 B 500 0 8922 42,68 8.2 9319
B 230C5.00X1 2 C 500 0 9078 1288 900 9319
7 500C5.00X 3 A 500 0 05 119 900 0286
B 500C5.00X 3 B 500 0 05 209 892 102856
B 500C5.00X 3 C 500 0 05 109 885 0286
10 230C5.00X1 4 A 60.0 1.0 -181.08 41.88 90.0 1054.2
11 230C5.00X1 4 B 60.0 1.0 -180.5 41.05 88.4 1054.2
12 230C5.00X1 4 C 60.0 1.0 -179.5 41.05 87.5 1054.2
3 230C5.00X1 B A 500 0 1800 1338 898 o725

14 230C5.00X1 5 B 60.0 1.0 -179.22 42.88 88.2 972.5
B 230C5.00X1 B C 500 0 18078 1288 900 9725
i 500C5.00X B A 500 0 515 119 %00 %11

7 500C5.00X B B 500 0 515 109 9.2 %11

is 500C5.00X B C 500 0 525 109 885 9811

19 500C5.00X 7 A 500 0 1035 119 900 9783
20 500C5.00X 7 B 500 0 035 109 892 9783
Bl 500C5.00X 7 C 500 0 045 109 884 9783
2 500C5.00X B A 500 0 1555 119 900 10015
% 500C5.00X B B 500 0 1555 109 893 10015
20 500C5.00X B C 500 0 565 109 884 10015
% 500C5.00X B A 500 0 2075 119 900 10936
% 500C5.00X B B 500 0 2075 109 893 10936
27 500C5.00X B C 500 0 2085 109 882 10936
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ng Cables Report

CYMCAP Version 8.1 Revision 2
Study: Golden to Mars_G2M_New 3 Routes
Execution: G104-230_500kV,40_DOC,90__52_,5000kcmilinCu,@3974_5084A DLF1
Date: 11/3/2024 5:42:47 PM
No. escr
General Cable Information
1 |Cable Equipment ID 230C5.00X1
2 |Number of Cores Single Core
3 |Voltage [kV] 230
4 |Conductor Area [in?] 3.931
5 |[cable Overall Diameter in] 5.22
6 i teady-State Conductor Temp: [C] 90
7 i Conductor T ] 105
Conductor
8 |Material Copper
9 |Electrical Resistivity at 20°C [nQ.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) [W/(K*cme)] 3.45
18 |Construction 6 Segments
14 |Conductor Insulation System Extruded
15 |Milliken Wires Construction Insulated Wires
16 |Ks (Skin Effect Coeficient) 0.35
17 |Kp (Proximity Effect Coefficient) 0.2
18 | Diameter in] 254
Conductor Shield
19 [Thickness | [in] | 0.1
20 _|Diameter | in] | 274
Insulation
21 |Material XLPE Unfilled
22 |Thermal Resistivity [Km/w] 35
23 |Dielectric Loss Factor - ( tan delta ) 0.001
24 |Relative Permittivity - ( epsilon ) 25
25  |Specific Insulation Resistance Constant at 60°F - (K ) [MQ.1000ft] 1858
26 |Thickness in] 0.906
27 |Diameter [in] 4.552
Insulation Screen
28 |Material Semi Conducting Screen
29 |Thickness in] 0.05
30 |Diameter [in] 4.652
Non Metallic Layer - Water Swellable Tape 1
31 |Material EXTRUDED SEMICONDUCTIVE SCREEN
32 |Thermal Resistivity [Km/w] 25
33 |Thickness [in] 0.02
34 |Diameter in] 4.692
Concentric neutral/Skid wires
35 |Are Concentric Neutral Wires Around Each Core? na
36 |Material Copper
37 |Electrical Resistivity at 20°C [uQ.cm] 1.7241
38 |Temperature Coefficient at 20°C [1/K] 0.00393
39 | Reciprocal of Temperature Coefficient of Resistance (BETA) K] 2345
40 | Volumetric Specific Heat (SH) [U/(K*oma)] 3.45
41 |wire Type Round Wires
42 |Length of Lay in] 45562
43 |Number of Wires 46
44 |Wire Gauge 14
45 [Thickness in] 0.064
46 |Diameter [in] 4.82
Sheath
47 |ls Sheath Around Each Core? na
48 |Material Copper
49  |Electrical Resistivity at 20°C [nQ.cm] 1.7241
50 |Temperature Coefficient at 20°C [1/K] 0.00393
51 |Reciprocal of Temperature Coefficient of Resistance (BETA) K] 2345
52 | Volumetric Specific Heat (SH) [J/(Keme)] 3.45
53 |Corrugation Type Longitudinally Corrugated
54 | Corrugation height in] 0.006
55 |Tape overlap [in] 0.499999999
56 |Tape width in] 15.91299998
57 |Tape thickness [in] 0.008
58 |Accumulaton factor 12
59 |Thickness [in] 0.006
60 |Diameter in] 4912
Jacket
61 |Material Polyethylene
62 |Thermal Resistivity [K.m/W] 35
63 |Thickness in] 0.154
64 |Diameter [in] 5.22




No. Description Unit 1

Specific Ir ion Data
65 |Cable Equipment ID 230C5.00X1
66 |Cable Frequency [Hz] 60
67 |Sheath / Shield Bonding 1 Conductor 1 Point Bonded Triangular
68 |Loss Factor Constant (ALOS) 0.3
69 |Spacing Between Cables in Section nfa
70 |Duct construction PVC Duct in Concrete
71 |Duct material thermal resistivity [K.m/W] 6
72 |Duct filling material Air
73  |Inner diameter of the conduit [in] 7.942
74 |Outer diameter of the conduit [in] 8.625
|cable ID : 230C5.00x1
Cable Title 230kV, 5000 kemil Cu - 6 Seg, 906 XLPE, Cu cn, Prysmian




Cables Report

CYMCAP Version 8.1 Revision 2
Study: Golden to Mars_G2M_New 3 Routes
Execution: G104-230_500kV,40_DOC,90__52_,5000kcmillnCu,@3974_5084A DLF1
Date: 11/3/2024 5:42:47 PM
No. Desc
General Cable Information
1 |Cable Equipment ID 500C5.00X
2 |Number of Cores Single Core
3 |Voltage V] 500
4 |Conductor Area [in?] 3.93
5 |Cable Overall Diameter [in] 5.99
6 |Maximum Steady-State Conductor Temperature [C] 90
7 { Conductor Temp: [C] 105
Conductor
8 [Material Copper
9 |Electrical Resistivity at 20°C [nQ.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*cm3)] 345
18 |Construction 6 Segments
14 |Conductor Insulation System Extruded
15 |Miliken Wires Construction Insulated Wires
16 |Ks (Skin Effect Coefficient) 0.35
17 |Kp (Proximity Effect Coefficient) 0.2
18 |Diameter [in] 249
Conductor Shield
19 |Thickness [in] 0.059
20 |Diameter [in] 2608
Insulation
21 |Material XLPE Unfilled
22 |Thermal Resistivity [K.m/W] 35
23 |Dielectric Loss Factor - ( tan delta ) 0.001
24 |Relative Permittivity - ( epsilon ) 25
25 |Specific Insulation Resistance Constant at 60°F - (K) [MQ.1000ft] 1858
26 |Thickness [in] 1.22
27 |Diameter [in] 5.049
Ir ion Screen
28 |Material Semi Conducting Screen
29 |Thickness [in] 0.059
30 |Diameter [in] 5.167
Non Metallic Layer - Water Swellable Tape
31 |Material EXTRUDED SEMICONDUCTIVE
82 |Thermal Resistivity [K.m/W] 25
33 |Thickness [in] 0.037
34 |Diameter [in] 5.241
Concentric neutral/Skid wires
35 |Are Concentric Neutral Wires Around Each Core? nla
36 |Material Copper
37 |Electrical Resistivity at 20°C [nQ.cm] 1.7241
38 |Temperature Coefficient at 20°C [1/K] 0.00393
89 |Reciprocal of Temperature Coefficient of Resistance (BETA) K] 2345
40 |Volumetric Specific Heat (SH) [J/(K*cm3)] 345
41 |Wire Type Round Wires
42 |Length of Lay [in] 45562
43 |Number of Wires 36
44 |Wire Gauge Undefined
45 |Thickness [in] 0.087
46 |Diameter [in] 5.414
Sheath
47 |ls Sheath Around Each Core? nla
48 |Material Copper
49 |Electrical Resistivity at 20°C [nQ.cm] 1.7241
50 |Temperature Coefficient at 20°C [1/K] 0.00393
51 |Reciprocal of Temperature Coefficient of Resistance (BETA) K] 2345
52 |Volumetric Specific Heat (SH) [J/(K*cm3)] 345
53 |Corrugation Type Non Corrugated
54 [Thickness [in] 0.011
55 |Diameter [in] 5.436
Jacket
56 |Material Polyethylene
57 |Thermal Resistivity [K.m/W] 35
58 |Thickness [in] 0.277
59 |Diameter [in] 5.99




No. Description Unit 1

Specific Installation Data
60 |Cable Equipment ID 500C5.00X
61 |Cable Frequency Hz] 60
62 |Sheath / Shield Bonding 1 Conductor 1 Point Bonded Triangular
63 |Loss Factor Constant (ALOS) 03
64 |Spacing Between Cables in Section nfa
65 |Duct construction PVC Duct in Concrete
66 |Duct material thermal resistivity [K.m/W] 6
67 |Duct filing material Air
68 |Inner diameter of the conduit [in] 7.942
69 |Outer diameter of the conduit [in] 8.625

|cable ID : 500C5.00%
Cable Title 500kV, 5000kemil Cu - 6 Seg, 1221 XLPE, Cu Conc, Taihan




ng Study Summary

CYMCAP Version 8.1 Revision 2
Study: Golden to Mars_G2M_New 3 Routes
Execution: H101-230_500kV,40_DOC,30__50_,5000kcmillnCu,@4369_4789A DLF1
Date: 11/4/2024 5:04:45 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: |EC-228
Standard Settings Options
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
Factor on A, due to A'y CYMCAPGuidance
[A"; computation CIGREGuidance
A.pipe i CYMCAPGuidance.
(Wd i CIGREGuidance
T computation CIGREGuidance
T, computation CYMCAPGuidance
Installation Type:Multiple Ductbanks/Backfills
|Ambient Soil Temperature at Installation Depth [C] 12.0
Native Soil Thermal Resistivity [K.m/W] 1.15
[Consider Non-Isothermal Earth Surface No
Thermal
Layer Name X [ft] Y [ Width [ft] Height [ff] Resistivity
[K.m/W]

NSTD DB2 0.0 41.429 2.6 26 0.8

NSTD DB4 50.0 41.429 2.6 26 0.8

NSTD DB5 100.0 41.429 2.6 26 0.8

NSTD DB6 150.0 41.429 2.6 26 0.8

NSTD DB7 200.001 41.429 2.6 26 0.8

NSTD DB6 -30.0 41.429 2.6 26 0.8

NSTD DB7 -60.0 41.429 2.6 26 0.8

NSTD DB8 -90.0 41.429 2.6 26 0.8

NSTD DB9 -120.0 41.429 2.6 26 0.8

p—— —
= ==

Results Summary
Cable No. Cable ID Circuit No. Feeder ID Cable Phase | Cable Frequency DaF'g’c't'::“’ x o Y & romporatroricy| AmPcity [A]
1 500C5.00X 1 A 60.0 1.0 0.5 41.93 90.0 845.6
2 500C5.00X 1 B 60.0 1.0 0.5 40.93 89.2 845.6
3 50005.00X i c 50.0 0 05 2053 863 8456
4 500C5.00X 2 A 60.0 1.0 49.5 41.93 90.0 925.6
5 500C5.00X 2 B 60.0 1.0 49.5 40.93 89.2 925.6
6 500C5.00X 2 C 60.0 1.0 50.5 40.93 88.4 925.6
7 500C5.00X 3 A 60.0 1.0 99.5 41.93 90.0 950.4
8 500C5.00X 3 B 60.0 1.0 99.5 40.93 89.2 950.4
9 500C5.00X 3 C 60.0 1.0 100.5 40.93 88.4 950.4
10 500C5.00X 4 A 60.0 1.0 149.5 41.93 90.0 984.2
11 500C5.00X 4 B 60.0 1.0 149.5 40.93 89.3 984.2
12 500C5.00X 4 C 60.0 1.0 150.5 40.93 88.4 984.2
13 500C5.00X 5 A 60.0 1.0 199.5 41.93 90.0 1083.6
14 500C5.00X 5 B 60.0 1.0 199.5 40.93 89.3 1083.6
15 500C5.00X 5 C 60.0 1.0 200.5 40.93 88.2 1083.6
16 230C5.00X1 6 A 60.0 1.0 -30.5 41.93 90.0 1039.9
17 230C5.00X1 6 B 60.0 1.0 -30.5 40.93 89.0 1039.9
18 230C5.00X1 6 C 60.0 1.0 -29.5 40.93 88.4 1039.9
19 230C5.00X1 7 A 60.0 1.0 -60.5 41.93 90.0 1042.3
20 230C5.00X1 7 B 60.0 1.0 -60.5 40.93 89.0 1042.3
21 230C5.00X1 7 C 60.0 1.0 -59.5 40.93 88.5 1042.3
22 230C5.00X1 8 A 60.0 1.0 -90.5 41.93 90.0 1080.1
23 230C5.00X1 8 B 60.0 1.0 -90.5 40.93 89.1 1080.1
24 230C5.00X1 8 C 60.0 1.0 -89.5 40.93 88.5 1080.1
25 230C5.00X1 9 A 60.0 1.0 -120.5 41.93 90.0 1206.5
26 230C5.00X1 9 B 60.0 1.0 -120.5 40.93 89.1 1206.5
27 230C5.00X1 9 C 60.0 1.0 -119.5 40.93 88.7 1206.5
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Cables Report

CYMCAP Version 8.1 Revision 2
Study: Golden to Mars_G2M_New 3 Routes
Execution: H101-230_500kV,40_DOC,30__50_,5000kcmillnCu,@4369_4789A DLF1
Date: 11/4/2024 5:04:45 PM
No. Desc
General Cable Information
1 |Cable Equipment ID 500C5.00X
2 |Number of Cores Single Core
3 |Voltage V] 500
4 |Conductor Area [in?] 3.93
5 |Cable Overall Diameter [in] 5.99
6 |Maximum Steady-State Conductor Temperature [C] 90
7 { Conductor Temp: [C] 105
Conductor
8 [Material Copper
9 |Electrical Resistivity at 20°C [nQ.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*cm3)] 345
18 |Construction 6 Segments
14 |Conductor Insulation System Extruded
15 |Miliken Wires Construction Insulated Wires
16 |Ks (Skin Effect Coefficient) 0.35
17 |Kp (Proximity Effect Coefficient) 0.2
18 |Diameter [in] 249
Conductor Shield
19 |Thickness [in] 0.059
20 |Diameter [in] 2608
Insulation
21 |Material XLPE Unfilled
22 |Thermal Resistivity [K.m/W] 35
23 |Dielectric Loss Factor - ( tan delta ) 0.001
24 |Relative Permittivity - ( epsilon ) 25
25 |Specific Insulation Resistance Constant at 60°F - (K) [MQ.1000ft] 1858
26 |Thickness [in] 1.22
27 |Diameter [in] 5.049
Ir ion Screen
28 |Material Semi Conducting Screen
29 |Thickness [in] 0.059
30 |Diameter [in] 5.167
Non Metallic Layer - Water Swellable Tape
31 |Material EXTRUDED SEMICONDUCTIVE
82 |Thermal Resistivity [K.m/W] 25
33 |Thickness [in] 0.037
34 |Diameter [in] 5.241
Concentric neutral/Skid wires
35 |Are Concentric Neutral Wires Around Each Core? nla
36 |Material Copper
37 |Electrical Resistivity at 20°C [nQ.cm] 1.7241
38 |Temperature Coefficient at 20°C [1/K] 0.00393
89 |Reciprocal of Temperature Coefficient of Resistance (BETA) K] 2345
40 |Volumetric Specific Heat (SH) [J/(K*cm3)] 345
41 |Wire Type Round Wires
42 |Length of Lay [in] 45562
43 |Number of Wires 36
44 |Wire Gauge Undefined
45 |Thickness [in] 0.087
46 |Diameter [in] 5.414
Sheath
47 |ls Sheath Around Each Core? nla
48 |Material Copper
49 |Electrical Resistivity at 20°C [nQ.cm] 1.7241
50 |Temperature Coefficient at 20°C [1/K] 0.00393
51 |Reciprocal of Temperature Coefficient of Resistance (BETA) K] 2345
52 |Volumetric Specific Heat (SH) [J/(K*cm3)] 345
53 |Corrugation Type Non Corrugated
54 [Thickness [in] 0.011
55 |Diameter [in] 5.436
Jacket
56 |Material Polyethylene
57 |Thermal Resistivity [K.m/W] 35
58 |Thickness [in] 0.277
59 |Diameter [in] 5.99




No. Description Unit 1

Specific Installation Data
60 |Cable Equipment ID 500C5.00X
61 |Cable Frequency Hz] 60
62 |Sheath / Shield Bonding 1 Conductor 1 Point Bonded Triangular
63 |Loss Factor Constant (ALOS) 03
64 |Spacing Between Cables in Section nfa
65 |Duct construction PVC Duct in Concrete
66 |Duct material thermal resistivity [K.m/W] 6
67 |Duct filing material Air
68 |Inner diameter of the conduit [in] 7.942
69 |Outer diameter of the conduit [in] 8.625

|cable ID : 500C5.00%
Cable Title 500kV, 5000kemil Cu - 6 Seg, 1221 XLPE, Cu Conc, Taihan




ng Cables Report

CYMCAP Version 8.1 Revision 2
Study: Golden to Mars_G2M_New 3 Routes
Execution: H101-230_500kV,40_DOC,30__50_,5000kemillnCu,@4369_4789A DLF1
Date: 11/4/2024 5:04:45 PM
No. escr
General Cable Information
1 |Cable Equipment ID 230C5.00X1
2 |Number of Cores Single Core
3 |Voltage [kV] 230
4 |Conductor Area [in?] 3.931
5 |[cable Overall Diameter in] 5.22
6 i teady-State Conductor Temp: [C] 90
7 i Conductor T ] 105
Conductor
8 |Material Copper
9 |Electrical Resistivity at 20°C [nQ.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) [W/(K*cme)] 3.45
18 |Construction 6 Segments
14 |Conductor Insulation System Extruded
15 |Milliken Wires Construction Insulated Wires
16 |Ks (Skin Effect Coeficient) 0.35
17 |Kp (Proximity Effect Coefficient) 0.2
18 | Diameter in] 254
Conductor Shield
19 [Thickness | [in] | 0.1
20 _|Diameter | in] | 274
Insulation
21 |Material XLPE Unfilled
22 |Thermal Resistivity [Km/w] 35
23 |Dielectric Loss Factor - ( tan delta ) 0.001
24 |Relative Permittivity - ( epsilon ) 25
25  |Specific Insulation Resistance Constant at 60°F - (K ) [MQ.1000ft] 1858
26 |Thickness in] 0.906
27 |Diameter [in] 4.552
Insulation Screen
28 |Material Semi Conducting Screen
29 |Thickness in] 0.05
30 |Diameter [in] 4.652
Non Metallic Layer - Water Swellable Tape 1
31 |Material EXTRUDED SEMICONDUCTIVE SCREEN
32 |Thermal Resistivity [Km/w] 25
33 |Thickness [in] 0.02
34 |Diameter in] 4.692
Concentric neutral/Skid wires
35 |Are Concentric Neutral Wires Around Each Core? na
36 |Material Copper
37 |Electrical Resistivity at 20°C [uQ.cm] 1.7241
38 |Temperature Coefficient at 20°C [1/K] 0.00393
39 | Reciprocal of Temperature Coefficient of Resistance (BETA) K] 2345
40 | Volumetric Specific Heat (SH) [U/(K*oma)] 3.45
41 |wire Type Round Wires
42 |Length of Lay in] 45562
43 |Number of Wires 46
44 |Wire Gauge 14
45 [Thickness in] 0.064
46 |Diameter [in] 4.82
Sheath
47 |ls Sheath Around Each Core? na
48 |Material Copper
49  |Electrical Resistivity at 20°C [nQ.cm] 1.7241
50 |Temperature Coefficient at 20°C [1/K] 0.00393
51 |Reciprocal of Temperature Coefficient of Resistance (BETA) K] 2345
52 | Volumetric Specific Heat (SH) [J/(Keme)] 3.45
53 |Corrugation Type Longitudinally Corrugated
54 | Corrugation height in] 0.006
55 |Tape overlap [in] 0.499999999
56 |Tape width in] 15.91299998
57 |Tape thickness [in] 0.008
58 |Accumulaton factor 12
59 |Thickness [in] 0.006
60 |Diameter in] 4912
Jacket
61 |Material Polyethylene
62 |Thermal Resistivity [K.m/W] 35
63 |Thickness in] 0.154
64 |Diameter [in] 5.22




No. Description Unit 1

Specific Ir ion Data
65 |Cable Equipment ID 230C5.00X1
66 |Cable Frequency [Hz] 60
67 |Sheath / Shield Bonding 1 Conductor 1 Point Bonded Triangular
68 |Loss Factor Constant (ALOS) 0.3
69 |Spacing Between Cables in Section nfa
70 |Duct construction PVC Duct in Concrete
71 |Duct material thermal resistivity [K.m/W] 6
72 |Duct filling material Air
73  |Inner diameter of the conduit [in] 7.942
74 |Outer diameter of the conduit [in] 8.625
|cable ID : 230C5.00x1
Cable Title 230kV, 5000 kemil Cu - 6 Seg, 906 XLPE, Cu cn, Prysmian
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CYMCAP Version 8.1 Revision 2
Study: Golden to Mars_G2M_New 3 Routes
Execution: H102-230_500kV,40_DOC,30__50_,5000kcmillnCu,@4454_4893A DLF1
Date: 11/4/2024 2:45:57 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
Factor on A, due to magnetic armour CYMCAPGuidance
Factor on A, due to magnetic duct CIGREGuidance
Factor on A; due to A"y CYMCAPGuidance
A", computation CIGREGuidance
A;pipe computation CYMCAPGuidance
\Wd computation CIGREGuidance
[T, computation CIGREGuidance
[T, computation CYMCAPGuidance
Installation Type:Multiple Ductbanks/Backfills
[Ambient Soil Temperature at Installation Depth [<C] 12.0
Native Soil Thermal Resistivity [K.m/W] 1.15
Consider Non-Isothermal Earth Surface No
Thermal
Layer Name X[ft] Y [ft] Width [ft] Height [ft] Resistivity
[K.m/W]
NSTD DB2 0.0 41.429 2.6 2.6 0.8
NSTD DB4 50.0 41.429 2.6 2.6 0.8
NSTD DB5 100.0 41.429 2.6 2.6 0.8
NSTD DB6 150.0 41.429 2.6 2.6 0.8
NSTD DB7 200.001 41.429 2.6 2.6 0.8
NSTD DB6 -50.0 41.429 2.6 2.6 0.8
NSTD DB7 -80.0 41.429 2.6 2.6 0.8
NSTD DB8 -110.0 41.429 2.6 2.6 0.8
NSTD DB9 -140.0 41.429 2.6 2.6 0.8
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Results Summary
Cable No. Cable ID Circuit No. Feeder ID Cable Phase | Cable Frequency D"F"ayc';:r“’ X = v = lemeeralure Ty | Ampaciy tal
[ 500C5.00X [ A 50.0 0 05 4198 900 9263
2 500C5.00X [ B 500 0 05 209 892 9263
3 500C5.00X [ C 500 0 05 109 884 9263
4 500C5.00X 2 A 500 0 295 41.93 %00 9414
B 500C5.00X 2 B 500 0 295 2093 9.2 9414
B 500C5.00X B C 500 0 505 2093 B84 9414
7 500C5.00X 3 A 500 0 995 119 900 9554
B 500C5.00X 3 B 500 0 995 109 892 9554
B 500C5.00X 3 C 500 0 1005 109 884 9554
10 500C5.00X 4 A 500 0 495 119 900 986.0
T 500C5.00X 4 B 500 0 295 109 893 986.0
B 500C5.00X 4 C 500 0 505 209 884 986.0
3 500C5.00X B A 500 0 1995 119 900 0843
7 500C5.00X B B 500 0 1995 209 893 0843
B 500C5.00X B C 500 0 2005 209 882 0843
i 230C5.00X1 B A 500 0 505 119 900 0982
7 230C5.00X1 B B 500 0 505 109 89.0 10982
is 230C5.00X1 B C 500 0 495 109 882 0982
19 230C5.00X1 7 A 500 0 805 119 900 10595
20 230C5.00X1 7 B 500 0 305 109 890 10595
21 230C5.00X1 7 C 500 0 795 109 884 10595
2 230C5.00X1 B A 500 0 105 119 900 10870
% 230C5.00X1 B B 500 0 105 109 89.1 1087.0
20 230C5.00X1 B C 500 0 095 109 885 10870
% 230C5.00X1 B A 500 0 7405 119 900 1209.9
% 230C5.00X1 B B 500 0 7405 209 89.1 1209.9
27 230C5.00X1 B C 500 0 1395 209 887 12099
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Cables Report

CYMCAP Version 8.1 Revision 2
Study: Golden to Mars_G2M_New 3 Routes
Execution: H102-230_500kV,40_DOC,30__50_,5000kcmillnCu,@4454_4893A DLF1
Date: 11/4/2024 2:45:57 PM
No. Desc
General Cable Information
1 |Cable Equipment ID 500C5.00X
2 |Number of Cores Single Core
3 |Voltage V] 500
4 |Conductor Area [in?] 3.93
5 |Cable Overall Diameter [in] 5.99
6 |Maximum Steady-State Conductor Temperature [C] 90
7 { Conductor Temp: [C] 105
Conductor
8 [Material Copper
9 |Electrical Resistivity at 20°C [nQ.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*cm3)] 345
18 |Construction 6 Segments
14 |Conductor Insulation System Extruded
15 |Miliken Wires Construction Insulated Wires
16 |Ks (Skin Effect Coefficient) 0.35
17 |Kp (Proximity Effect Coefficient) 0.2
18 |Diameter [in] 249
Conductor Shield
19 |Thickness [in] 0.059
20 |Diameter [in] 2608
Insulation
21 |Material XLPE Unfilled
22 |Thermal Resistivity [K.m/W] 35
23 |Dielectric Loss Factor - ( tan delta ) 0.001
24 |Relative Permittivity - ( epsilon ) 25
25 |Specific Insulation Resistance Constant at 60°F - (K) [MQ.1000ft] 1858
26 |Thickness [in] 1.22
27 |Diameter [in] 5.049
Ir ion Screen
28 |Material Semi Conducting Screen
29 |Thickness [in] 0.059
30 |Diameter [in] 5.167
Non Metallic Layer - Water Swellable Tape
31 |Material EXTRUDED SEMICONDUCTIVE
82 |Thermal Resistivity [K.m/W] 25
33 |Thickness [in] 0.037
34 |Diameter [in] 5.241
Concentric neutral/Skid wires
35 |Are Concentric Neutral Wires Around Each Core? nla
36 |Material Copper
37 |Electrical Resistivity at 20°C [nQ.cm] 1.7241
38 |Temperature Coefficient at 20°C [1/K] 0.00393
89 |Reciprocal of Temperature Coefficient of Resistance (BETA) K] 2345
40 |Volumetric Specific Heat (SH) [J/(K*cm3)] 345
41 |Wire Type Round Wires
42 |Length of Lay [in] 45562
43 |Number of Wires 36
44 |Wire Gauge Undefined
45 |Thickness [in] 0.087
46 |Diameter [in] 5.414
Sheath
47 |ls Sheath Around Each Core? nla
48 |Material Copper
49 |Electrical Resistivity at 20°C [nQ.cm] 1.7241
50 |Temperature Coefficient at 20°C [1/K] 0.00393
51 |Reciprocal of Temperature Coefficient of Resistance (BETA) K] 2345
52 |Volumetric Specific Heat (SH) [J/(K*cm3)] 345
53 |Corrugation Type Non Corrugated
54 [Thickness [in] 0.011
55 |Diameter [in] 5.436
Jacket
56 |Material Polyethylene
57 |Thermal Resistivity [K.m/W] 35
58 |Thickness [in] 0.277
59 |Diameter [in] 5.99




No. Description Unit 1

Specific Installation Data
60 |Cable Equipment ID 500C5.00X
61 |Cable Frequency Hz] 60
62 |Sheath / Shield Bonding 1 Conductor 1 Point Bonded Triangular
63 |Loss Factor Constant (ALOS) 03
64 |Spacing Between Cables in Section nfa
65 |Duct construction PVC Duct in Concrete
66 |Duct material thermal resistivity [K.m/W] 6
67 |Duct filing material Air
68 |Inner diameter of the conduit [in] 7.942
69 |Outer diameter of the conduit [in] 8.625

|cable ID : 500C5.00%
Cable Title 500kV, 5000kemil Cu - 6 Seg, 1221 XLPE, Cu Conc, Taihan




ng Cables Report

CYMCAP Version 8.1 Revision 2
Study: Golden to Mars_G2M_New 3 Routes
Execution: H102-230_500kV,40_DOC,30__50_,5000kcmillnCu,@4454_4893A DLF1
Date: 11/4/2024 2:45:57 PM
No. escr
General Cable Information
1 |Cable Equipment ID 230C5.00X1
2 |Number of Cores Single Core
3 |Voltage [kV] 230
4 |Conductor Area [in?] 3.931
5 |[cable Overall Diameter in] 5.22
6 i teady-State Conductor Temp: [C] 90
7 i Conductor T ] 105
Conductor
8 |Material Copper
9 |Electrical Resistivity at 20°C [nQ.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) [W/(K*cme)] 3.45
18 |Construction 6 Segments
14 |Conductor Insulation System Extruded
15 |Milliken Wires Construction Insulated Wires
16 |Ks (Skin Effect Coeficient) 0.35
17 |Kp (Proximity Effect Coefficient) 0.2
18 | Diameter in] 254
Conductor Shield
19 [Thickness | [in] | 0.1
20 _|Diameter | in] | 274
Insulation
21 |Material XLPE Unfilled
22 |Thermal Resistivity [Km/w] 35
23 |Dielectric Loss Factor - ( tan delta ) 0.001
24 |Relative Permittivity - ( epsilon ) 25
25  |Specific Insulation Resistance Constant at 60°F - (K ) [MQ.1000ft] 1858
26 |Thickness in] 0.906
27 |Diameter [in] 4.552
Insulation Screen
28 |Material Semi Conducting Screen
29 |Thickness in] 0.05
30 |Diameter [in] 4.652
Non Metallic Layer - Water Swellable Tape 1
31 |Material EXTRUDED SEMICONDUCTIVE SCREEN
32 |Thermal Resistivity [Km/w] 25
33 |Thickness [in] 0.02
34 |Diameter in] 4.692
Concentric neutral/Skid wires
35 |Are Concentric Neutral Wires Around Each Core? na
36 |Material Copper
37 |Electrical Resistivity at 20°C [uQ.cm] 1.7241
38 |Temperature Coefficient at 20°C [1/K] 0.00393
39 | Reciprocal of Temperature Coefficient of Resistance (BETA) K] 2345
40 | Volumetric Specific Heat (SH) [U/(K*oma)] 3.45
41 |wire Type Round Wires
42 |Length of Lay in] 45562
43 |Number of Wires 46
44 |Wire Gauge 14
45 [Thickness in] 0.064
46 |Diameter [in] 4.82
Sheath
47 |ls Sheath Around Each Core? na
48 |Material Copper
49  |Electrical Resistivity at 20°C [nQ.cm] 1.7241
50 |Temperature Coefficient at 20°C [1/K] 0.00393
51 |Reciprocal of Temperature Coefficient of Resistance (BETA) K] 2345
52 | Volumetric Specific Heat (SH) [J/(Keme)] 3.45
53 |Corrugation Type Longitudinally Corrugated
54 | Corrugation height in] 0.006
55 |Tape overlap [in] 0.499999999
56 |Tape width in] 15.91299998
57 |Tape thickness [in] 0.008
58 |Accumulaton factor 12
59 |Thickness [in] 0.006
60 |Diameter in] 4912
Jacket
61 |Material Polyethylene
62 |Thermal Resistivity [K.m/W] 35
63 |Thickness in] 0.154
64 |Diameter [in] 5.22




No. Description Unit 1

Specific Ir ion Data
65 |Cable Equipment ID 230C5.00X1
66 |Cable Frequency [Hz] 60
67 |Sheath / Shield Bonding 1 Conductor 1 Point Bonded Triangular
68 |Loss Factor Constant (ALOS) 0.3
69 |Spacing Between Cables in Section nfa
70 |Duct construction PVC Duct in Concrete
71 |Duct material thermal resistivity [K.m/W] 6
72 |Duct filling material Air
73  |Inner diameter of the conduit [in] 7.942
74 |Outer diameter of the conduit [in] 8.625
|cable ID : 230C5.00x1
Cable Title 230kV, 5000 kemil Cu - 6 Seg, 906 XLPE, Cu cn, Prysmian
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Study Summary
Teo
CYMCAP Version 8.1 Revision 2
Study: Golden to Mars_G2M_New 3 Routes
Execution: H103-230_500kV,40_DOC,30__60_,5000kcmillnCu,@4499_5152A DLF1
Date: 11/4/2024 12:54:32 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
Factor on A, due to magnetic armour CYMCAPGuidance
Factor on A, due to magnetic duct CIGREGuidance
Factor on A; due to A"y CYMCAPGuidance
A", computation CIGREGuidance
A;pipe computation CYMCAPGuidance
\Wd computation CIGREGuidance
[T, computation CIGREGuidance
[T, computation CYMCAPGuidance

Installation Type:Multiple Ductbanks/Backfills

[Ambient Soil Temperature at Installation Depth [<C] 12.0
Native Soil Thermal Resistivity [K.m/W] 1.15
Consider Non-Isothermal Earth Surface No
Thermal
Layer Name X [ft] Y [ft] Width [f] Height [ft] Resistivity
[K.m/W]
NSTD DB2 0.0 41.429 2.6 2.6 0.8
NSTD DB4 60.0 41.429 2.6 2.6 0.8
NSTD DB5 120.0 41.429 2.6 2.6 0.8
NSTD DB6 180.001 41.429 2.6 2.6 0.8
NSTD DB7 240.001 41.429 2.6 2.6 0.8
NSTD DB6 -60.0 41.429 2.6 2.6 0.8
NSTD DB7 -90.0 41.429 2.6 2.6 0.8
NSTD DB8 -120.0 41.429 2.6 2.6 0.8
NSTD DB9 -150.0 41.429 2.6 2.6 0.8
[ —
P - e, — e
Results Summary
Cable No. Cable ID Circuit No. Feeder ID Cable Phase | Cable Frequency D"F"ayc';:r“’ = v = lemeeralure Ty | Ampaciy tal
1 500C5.00X 1 A 60.0 1.0 -0.5 41.93 90.0 984.9
2 500C5.00X 1 B 60.0 1.0 -0.5 40.93 89.2 984.9
3 500C5.00X 1 C 60.0 1.0 0.5 40.93 88.4 984.9
4 500C5.00X 2 A 60.0 1.0 59.5 41.93 90.0 1001.9
5 500C5.00X 2 B 60.0 1.0 59.5 40.93 89.2 1001.9
6 500C5.00X 2 C 60.0 1.0 60.5 40.93 88.4 1001.9
7 500C5.00X 3 A 60.0 1.0 119.6 41.93 90.0 1013.0
8 500C5.00X 3 B 60.0 1.0 119.6 40.93 89.2 1013.0
9 500C5.00X 3 C 60.0 1.0 120.5 40.93 88.4 1013.0
10 500C5.00X 4 A 60.0 1.0 179.6 41.93 90.0 1036.1
11 500C5.00X 4 B 60.0 1.0 179.6 40.93 89.3 1036.1
12 500C5.00X 4 C 60.0 1.0 180.5 40.93 88.4 1036.1
13 500C5.00X 5 A 60.0 1.0 239.5 41.93 90.0 1116.6
14 500C5.00X 5 B 60.0 1.0 239.5 40.93 89.3 1116.6
15 500C5.00X 5 C 60.0 1.0 240.5 40.93 88.2 1116.6
16 230C5.00X1 6 A 60.0 1.0 -60.5 41.93 90.0 1125.0
17 230C5.00X1 6 B 60.0 1.0 -60.5 40.93 89.0 1125.0
18 230C5.00X1 6 C 60.0 1.0 -59.5 40.93 88.1 1125.0
19 230C5.00X1 7 A 60.0 1.0 -90.5 41.93 90.0 1069.9
20 230C5.00X1 7 B 60.0 1.0 -90.5 40.93 89.1 1069.9
21 230C5.00X1 7 C 60.0 1.0 -89.5 40.93 88.4 1069.9
22 230C5.00X1 8 A 60.0 1.0 -120.5 41.93 90.0 1091.8
23 230C5.00X1 8 B 60.0 1.0 -120.5 40.93 89.1 1091.8
24 230C5.00X1 8 C 60.0 1.0 -119.5 40.93 88.5 1091.8
25 230C5.00X1 9 A 60.0 1.0 -150.5 41.93 90.0 1212.4
26 230C5.00X1 9 B 60.0 1.0 -150.5 40.93 89.1 1212.4
27 230C5.00X1 9 C 60.0 1.0 -149.5 40.93 88.7 1212.4




Gjﬂlﬁ Steady State Summary

SVWCAP Version &1 Rovsion?
Study: Golden to Mars_G2M_New 3 Roules

Execution: H103.230_500kV,40_DOC,30_60_,5000kcrmilnCu@4499_5152A DLF1
Date: 117472024 1254:32 PM

Cr. e
e
et =

:

phaseci

uits)

Variable Description Unit Cables

500C500X_|_5000500X ] 500C5.00x | 5000500X_] 500C500X | 5000500X_] 5000500x ] 500C500x | 5000500X ] 500C5.00x | 500C500x_] 500C500x | 5000500% ] 5000500X | 500C500x | 230G5 001 ] 230C500%1 | 23005 00x1 ] 230C5.00X1 | 23005 00x1 | 230C5 001 | 2300500x1 | 230C5 001 ] 2300500%1 | 23005 00x1 ] 23005 00Kt
T T T 2 2 2 5 5 0 0 0 5 5 5 5 5 7 7 7 5 5 5 5 5

5 5
Y 3 T Y 3 C Y 3 C Y 3 T Y 3 C Y 3 C Y 3 T Y 3 T Y 3 C
Fo__|Operaiing Frocuency el 500 500 500 500 500 500 500 500 500 500 500 500 500 o 500 500 0 500 500 0 500 500 0 500 500
g X coorginate ] o5 05 £ 05 Ties Ties 1205 75 75 805 2355 2355 2405 5 05 o5 505 505 555 205 205 oS 505 505 oS
v [V coordinato [ o Z0s 0% o w05 e G w0 w08 aes w08 208 O 205 e Gies 205 205 Fie 205 205 i 205 208 0 205 205
DLF__[Daiy Loao Factor Tou] o o o o o o o o o o o o o o o o o o o o o o o
TConductor 1 [ 1 Conductor T | T Comductor 1 | 1 Conductor 1| 1 Conductor 1 | 1 Conductor 1| T Conauctor 1 [ 1 Conductor 1 [ 1 Conductor T | T Comductor 1 | 1 Conductor 1| 1 Comductor 1 | 1 Conductor T | T Conductor 1 | 1 Conductor 1 | T Conductor T | T Conductor 1 | 1 Conductor 1| 1 Comductor 1 | 1 Conductor 1| 1 Conductor 1 | 1 Condutor 1 | T Conductor 1 | T Conductor 1 [ 1 Conductor 1 | T Comductor T
Bonsing Type Post Bondad | Pont Bone | Pl Bore | Pt B | ot Eonded | PoltBondd | PoltBondo | PoBndod | PolwBondd | Pof Bonded | Pob Bondod | Pors Bondad | Poit Bondad | Pont Bonse | Pt Bore | Pt B | Pt B | PoltEondd | PoltBondd | PoltBondod | PoBonod | Poi Bonod | Pob Bonded | Pobs Bondad | Poks Bndad | Post onded
Toanguar | Teanguar | Tranguar | Tiang Tuanguar | Tiang, Tanguar | T Toanguar | Teanguar | Tranguar | Tianguer | Tianguar | Tianguer | Tians Tuanguar | Tiang, Toanguar | Teanguar | Tranguar | Tiarguer | Tianguar | Teanguar | Teanguar | Tranguar | Tiang

| IStcady Statc Ampacity [ T ceas

Wi 396705 397826 357003
] 055435 055435 055435
Wit 0.17367 017367 0.17434 -m
] 00 -!_-!_-!_-!_-!_-!_-!_-!_-!_-!_-!_-!_-!_ 00 00 00 00 -!_-!_-!_-!_-!_-!_-!_
Wi _____ 47128 47065 469877 | coose 1 esosr | awoer R acessr [ aceces | soenic | sorres |
005126 004348 004371 004351
00 00 00 0 00 00
[Thormal resistanco:
T ______________
-!--!_-!--!_-!_-!-
______ | oosus | 006387
—-lm-m

S Gus 1o surounding heal sources.

[ [~ocod Votage (standing) on Gorooriric Wies.

[ Troees comonron tetase Screen | i T




Cables Report

CYMCAP Version 8.1 Revision 2
Study: Golden to Mars_G2M_New 3 Routes
Execution: H103-230_500kV,40_DOC,30__60_,5000kcmillnCu,@4499_5152A DLF1
Date: 11/4/2024 12:54:32 PM
No. Desc
General Cable Information
1 |Cable Equipment ID 500C5.00X
2 |Number of Cores Single Core
3 |Voltage V] 500
4 |Conductor Area [in?] 3.93
5 |Cable Overall Diameter [in] 5.99
6 |Maximum Steady-State Conductor Temperature [C] 90
7 { Conductor Temp: [C] 105
Conductor
8 [Material Copper
9 |Electrical Resistivity at 20°C [nQ.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*cm3)] 345
18 |Construction 6 Segments
14 |Conductor Insulation System Extruded
15 |Miliken Wires Construction Insulated Wires
16 |Ks (Skin Effect Coefficient) 0.35
17 |Kp (Proximity Effect Coefficient) 0.2
18 |Diameter [in] 249
Conductor Shield
19 |Thickness [in] 0.059
20 |Diameter [in] 2608
Insulation
21 |Material XLPE Unfilled
22 |Thermal Resistivity [K.m/W] 35
23 |Dielectric Loss Factor - ( tan delta ) 0.001
24 |Relative Permittivity - ( epsilon ) 25
25 |Specific Insulation Resistance Constant at 60°F - (K) [MQ.1000ft] 1858
26 |Thickness [in] 1.22
27 |Diameter [in] 5.049
Ir ion Screen
28 |Material Semi Conducting Screen
29 |Thickness [in] 0.059
30 |Diameter [in] 5.167
Non Metallic Layer - Water Swellable Tape
31 |Material EXTRUDED SEMICONDUCTIVE
82 |Thermal Resistivity [K.m/W] 25
33 |Thickness [in] 0.037
34 |Diameter [in] 5.241
Concentric neutral/Skid wires
35 |Are Concentric Neutral Wires Around Each Core? nla
36 |Material Copper
37 |Electrical Resistivity at 20°C [nQ.cm] 1.7241
38 |Temperature Coefficient at 20°C [1/K] 0.00393
89 |Reciprocal of Temperature Coefficient of Resistance (BETA) K] 2345
40 |Volumetric Specific Heat (SH) [J/(K*cm3)] 345
41 |Wire Type Round Wires
42 |Length of Lay [in] 45562
43 |Number of Wires 36
44 |Wire Gauge Undefined
45 |Thickness [in] 0.087
46 |Diameter [in] 5.414
Sheath
47 |ls Sheath Around Each Core? nla
48 |Material Copper
49 |Electrical Resistivity at 20°C [nQ.cm] 1.7241
50 |Temperature Coefficient at 20°C [1/K] 0.00393
51 |Reciprocal of Temperature Coefficient of Resistance (BETA) K] 2345
52 |Volumetric Specific Heat (SH) [J/(K*cm3)] 345
53 |Corrugation Type Non Corrugated
54 [Thickness [in] 0.011
55 |Diameter [in] 5.436
Jacket
56 |Material Polyethylene
57 |Thermal Resistivity [K.m/W] 35
58 |Thickness [in] 0.277
59 |Diameter [in] 5.99




No. Description Unit 1

Specific Installation Data
60 |Cable Equipment ID 500C5.00X
61 |Cable Frequency Hz] 60
62 |Sheath / Shield Bonding 1 Conductor 1 Point Bonded Triangular
63 |Loss Factor Constant (ALOS) 03
64 |Spacing Between Cables in Section nfa
65 |Duct construction PVC Duct in Concrete
66 |Duct material thermal resistivity [K.m/W] 6
67 |Duct filing material Air
68 |Inner diameter of the conduit [in] 7.942
69 |Outer diameter of the conduit [in] 8.625

|cable ID : 500C5.00%
Cable Title 500kV, 5000kemil Cu - 6 Seg, 1221 XLPE, Cu Conc, Taihan
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CYMCAP Version 8.1 Revision 2
Study: Golden to Mars_G2M_New 3 Routes
Execution: H103-230_500kV,40_DOC,30__60_,5000kemillnCu,@4499_5152A DLF1
Date: 11/4/2024 12:54:32 PM
No. escr
General Cable Information
1 |Cable Equipment ID 230C5.00X1
2 |Number of Cores Single Core
3 |Voltage [kV] 230
4 |Conductor Area [in?] 3.931
5 |[cable Overall Diameter in] 5.22
6 i teady-State Conductor Temp: [C] 90
7 i Conductor T ] 105
Conductor
8 |Material Copper
9 |Electrical Resistivity at 20°C [nQ.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) [W/(K*cme)] 3.45
18 |Construction 6 Segments
14 |Conductor Insulation System Extruded
15 |Milliken Wires Construction Insulated Wires
16 |Ks (Skin Effect Coeficient) 0.35
17 |Kp (Proximity Effect Coefficient) 0.2
18 | Diameter in] 254
Conductor Shield
19 [Thickness | [in] | 0.1
20 _|Diameter | in] | 274
Insulation
21 |Material XLPE Unfilled
22 |Thermal Resistivity [Km/w] 35
23 |Dielectric Loss Factor - ( tan delta ) 0.001
24 |Relative Permittivity - ( epsilon ) 25
25  |Specific Insulation Resistance Constant at 60°F - (K ) [MQ.1000ft] 1858
26 |Thickness in] 0.906
27 |Diameter [in] 4.552
Insulation Screen
28 |Material Semi Conducting Screen
29 |Thickness in] 0.05
30 |Diameter [in] 4.652
Non Metallic Layer - Water Swellable Tape 1
31 |Material EXTRUDED SEMICONDUCTIVE SCREEN
32 |Thermal Resistivity [Km/w] 25
33 |Thickness [in] 0.02
34 |Diameter in] 4.692
Concentric neutral/Skid wires
35 |Are Concentric Neutral Wires Around Each Core? na
36 |Material Copper
37 |Electrical Resistivity at 20°C [uQ.cm] 1.7241
38 |Temperature Coefficient at 20°C [1/K] 0.00393
39 | Reciprocal of Temperature Coefficient of Resistance (BETA) K] 2345
40 | Volumetric Specific Heat (SH) [U/(K*oma)] 3.45
41 |wire Type Round Wires
42 |Length of Lay in] 45562
43 |Number of Wires 46
44 |Wire Gauge 14
45 [Thickness in] 0.064
46 |Diameter [in] 4.82
Sheath
47 |ls Sheath Around Each Core? na
48 |Material Copper
49  |Electrical Resistivity at 20°C [nQ.cm] 1.7241
50 |Temperature Coefficient at 20°C [1/K] 0.00393
51 |Reciprocal of Temperature Coefficient of Resistance (BETA) K] 2345
52 | Volumetric Specific Heat (SH) [J/(Keme)] 3.45
53 |Corrugation Type Longitudinally Corrugated
54 | Corrugation height in] 0.006
55 |Tape overlap [in] 0.499999999
56 |Tape width in] 15.91299998
57 |Tape thickness [in] 0.008
58 |Accumulaton factor 12
59 |Thickness [in] 0.006
60 |Diameter in] 4912
Jacket
61 |Material Polyethylene
62 |Thermal Resistivity [K.m/W] 35
63 |Thickness in] 0.154
64 |Diameter [in] 5.22




No. Description Unit 1

Specific Ir ion Data
65 |Cable Equipment ID 230C5.00X1
66 |Cable Frequency [Hz] 60
67 |Sheath / Shield Bonding 1 Conductor 1 Point Bonded Triangular
68 |Loss Factor Constant (ALOS) 0.3
69 |Spacing Between Cables in Section nfa
70 |Duct construction PVC Duct in Concrete
71 |Duct material thermal resistivity [K.m/W] 6
72 |Duct filling material Air
73  |Inner diameter of the conduit [in] 7.942
74 |Outer diameter of the conduit [in] 8.625
|cable ID : 230C5.00x1
Cable Title 230kV, 5000 kemil Cu - 6 Seg, 906 XLPE, Cu cn, Prysmian




CYmE

Study Summary
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CYMCAP Version 8.1 Revision 2
Study: Golden to Mars_G2M_New 3 Routes
Execution: H104-230_500kV,40_DOC,25__60_,5000kcmillnCu,@4355_5147A DLF1
Date: 11/4/2024 10:35:02 AM

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
Factor on A, due to magnetic armour CYMCAPGuidance
Factor on A, due to magnetic duct CIGREGuidance
Factor on A; due to A"y CYMCAPGuidance
A", computation CIGREGuidance
A.pipe computation CYMCAPGuidance
\Wd computation CIGREGuidance
[T, computation CIGREGuidance
[T, computation CYMCAPGuidance

Installation Type:Multiple Ductbanks/Backfills

[Ambient Soil Temperature at Installation Depth [<C] 12.0
Native Soil Thermal Resistivity [K.m/W] 1.15
Consider Non-Isothermal Earth Surface No
Thermal
Layer Name X [ft] Y [ft] Width [f] Height [ft] Resistivity
[K.m/W]
NSTD DB2 0.0 41.429 26 26 0.8
NSTD DB4 60.0 41.429 26 26 0.8
NSTD DB5 120.0 41.429 26 26 0.8
NSTD DB6& 180.001 41.429 26 26 0.8
NSTD DB7 240.001 41.429 26 26 0.8
NSTD DB6& -60.0 41.429 26 26 0.8
NSTD DB7 -85.0 41.429 26 26 0.8
NSTD DB8 -110.0 41.429 26 26 0.8
NSTD DBY -135.0 41.429 26 26 0.8
[— ravc
Results Summary
Cable No. Cable ID Circuit No. Feeder ID Cable Phase | Cable Frequency D"F"ayc';:r“’ = v = lemeeralure Ty | Ampaciy tal
1 500C5.00X 1 A 60.0 1.0 -0.5 41.93 90.0 981.0
2 500C5.00X 1 B 60.0 1.0 -0.5 40.93 89.2 981.0
3 500C5.00X 1 C 60.0 1.0 0.5 40.93 88.4 981.0
4 500C5.00X 2 A 60.0 1.0 59.5 41.93 90.0 1000.9
5 500C5.00X 2 B 60.0 1.0 59.5 40.93 89.2 1000.9
6 500C5.00X 2 C 60.0 1.0 60.5 40.93 88.4 1000.9
7 500C5.00X 3 A 60.0 1.0 119.6 41.93 90.0 1012.7
8 500C5.00X 3 B 60.0 1.0 119.6 40.93 89.2 1012.7
9 500C5.00X 3 C 60.0 1.0 120.5 40.93 88.4 1012.7
10 500C5.00X 4 A 60.0 1.0 179.6 41.93 90.0 1035.9
11 500C5.00X 4 B 60.0 1.0 179.6 40.93 89.3 1035.9
12 500C5.00X 4 C 60.0 1.0 180.5 40.93 88.4 1035.9
13 500C5.00X 5 A 60.0 1.0 239.5 41.93 90.0 1116.5
14 500C5.00X 5 B 60.0 1.0 239.5 40.93 89.3 1116.5
15 500C5.00X 5 C 60.0 1.0 240.5 40.93 88.2 1116.5
16 230C5.00X1 6 A 60.0 1.0 -60.5 41.93 90.0 1096.7
17 230C5.00X1 6 B 60.0 1.0 -60.5 40.93 89.0 1096.7
18 230C5.00X1 6 C 60.0 1.0 -59.5 40.93 88.1 1096.7
19 230C5.00X1 7 A 60.0 1.0 -85.5 41.93 90.0 1027.6
20 230C5.00X1 7 B 60.0 1.0 -85.5 40.93 89.1 1027.6
21 230C5.00X1 7 C 60.0 1.0 -84.5 40.93 88.5 1027.6
22 230C5.00X1 8 A 60.0 1.0 -110.5 41.93 90.0 1049.4
23 230C5.00X1 8 B 60.0 1.0 -110.5 40.93 89.1 1049.4
24 230C5.00X1 8 C 60.0 1.0 -109.5 40.93 88.6 1049.4
25 230C5.00X1 9 A 60.0 1.0 -135.5 41.93 90.0 1180.8
26 230C5.00X1 9 B 60.0 1.0 -135.5 40.93 89.1 1180.8
27 230C5.00X1 9 C 60.0 1.0 -134.5 40.93 88.8 1180.8
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Cables Report

CYMCAP Version 8.1 Revision 2
Study: Golden to Mars_G2M_New 3 Routes
Execution: H104-230_500kV,40_DOC,25__60_,5000kcmillnCu,@4355_5147A DLF1
Date: 11/4/2024 10:35:02 AM
No. Desc
General Cable Information
1 |Cable Equipment ID 500C5.00X
2 |Number of Cores Single Core
3 |Voltage V] 500
4 |Conductor Area [in?] 3.93
5 |Cable Overall Diameter [in] 5.99
6 |Maximum Steady-State Conductor Temperature [C] 90
7 { Conductor Temp: [C] 105
Conductor
8 [Material Copper
9 |Electrical Resistivity at 20°C [nQ.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*cm3)] 345
18 |Construction 6 Segments
14 |Conductor Insulation System Extruded
15 |Miliken Wires Construction Insulated Wires
16 |Ks (Skin Effect Coefficient) 0.35
17 |Kp (Proximity Effect Coefficient) 0.2
18 |Diameter [in] 249
Conductor Shield
19 |Thickness [in] 0.059
20 |Diameter [in] 2608
Insulation
21 |Material XLPE Unfilled
22 |Thermal Resistivity [K.m/W] 35
23 |Dielectric Loss Factor - ( tan delta ) 0.001
24 |Relative Permittivity - ( epsilon ) 25
25 |Specific Insulation Resistance Constant at 60°F - (K) [MQ.1000ft] 1858
26 |Thickness [in] 1.22
27 |Diameter [in] 5.049
Ir ion Screen
28 |Material Semi Conducting Screen
29 |Thickness [in] 0.059
30 |Diameter [in] 5.167
Non Metallic Layer - Water Swellable Tape
31 |Material EXTRUDED SEMICONDUCTIVE
82 |Thermal Resistivity [K.m/W] 25
33 |Thickness [in] 0.037
34 |Diameter [in] 5.241
Concentric neutral/Skid wires
35 |Are Concentric Neutral Wires Around Each Core? nla
36 |Material Copper
37 |Electrical Resistivity at 20°C [nQ.cm] 1.7241
38 |Temperature Coefficient at 20°C [1/K] 0.00393
89 |Reciprocal of Temperature Coefficient of Resistance (BETA) K] 2345
40 |Volumetric Specific Heat (SH) [J/(K*cm3)] 345
41 |Wire Type Round Wires
42 |Length of Lay [in] 45562
43 |Number of Wires 36
44 |Wire Gauge Undefined
45 |Thickness [in] 0.087
46 |Diameter [in] 5.414
Sheath
47 |ls Sheath Around Each Core? nla
48 |Material Copper
49 |Electrical Resistivity at 20°C [nQ.cm] 1.7241
50 |Temperature Coefficient at 20°C [1/K] 0.00393
51 |Reciprocal of Temperature Coefficient of Resistance (BETA) K] 2345
52 |Volumetric Specific Heat (SH) [J/(K*cm3)] 345
53 |Corrugation Type Non Corrugated
54 [Thickness [in] 0.011
55 |Diameter [in] 5.436
Jacket
56 |Material Polyethylene
57 |Thermal Resistivity [K.m/W] 35
58 |Thickness [in] 0.277
59 |Diameter [in] 5.99




No. Description Unit 1

Specific Installation Data
60 |Cable Equipment ID 500C5.00X
61 |Cable Frequency Hz] 60
62 |Sheath / Shield Bonding 1 Conductor 1 Point Bonded Triangular
63 |Loss Factor Constant (ALOS) 03
64 |Spacing Between Cables in Section nfa
65 |Duct construction PVC Duct in Concrete
66 |Duct material thermal resistivity [K.m/W] 6
67 |Duct filing material Air
68 |Inner diameter of the conduit [in] 7.942
69 |Outer diameter of the conduit [in] 8.625

|cable ID : 500C5.00%
Cable Title 500kV, 5000kemil Cu - 6 Seg, 1221 XLPE, Cu Conc, Taihan




ng Cables Report

CYMCAP Version 8.1 Revision 2
Study: Golden to Mars_G2M_New 3 Routes
Execution: H104-230_500kV,40_DOC,25__60_,5000kemillnCu,@4355_5147A DLF1
Date: 11/4/2024 10:35:02 AM
No. escr
General Cable Information
1 |Cable Equipment ID 230C5.00X1
2 |Number of Cores Single Core
3 |Voltage [kV] 230
4 |Conductor Area [in?] 3.931
5 |[cable Overall Diameter in] 5.22
6 i teady-State Conductor Temp: [C] 90
7 i Conductor T ] 105
Conductor
8 |Material Copper
9 |Electrical Resistivity at 20°C [nQ.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) [W/(K*cme)] 3.45
18 |Construction 6 Segments
14 |Conductor Insulation System Extruded
15 |Milliken Wires Construction Insulated Wires
16 |Ks (Skin Effect Coeficient) 0.35
17 |Kp (Proximity Effect Coefficient) 0.2
18 | Diameter in] 254
Conductor Shield
19 [Thickness | [in] | 0.1
20 _|Diameter | in] | 274
Insulation
21 |Material XLPE Unfilled
22 |Thermal Resistivity [Km/w] 35
23 |Dielectric Loss Factor - ( tan delta ) 0.001
24 |Relative Permittivity - ( epsilon ) 25
25  |Specific Insulation Resistance Constant at 60°F - (K ) [MQ.1000ft] 1858
26 |Thickness in] 0.906
27 |Diameter [in] 4552
Insulation Screen
28 |Material Semi Conducting Screen
29 |Thickness in] 0.05
30 |Diameter [in] 4.652
Non Metallic Layer - Water Swellable Tape 1
31 |Material EXTRUDED SEMICONDUCTIVE SCREEN
32 |Thermal Resistivity [Km/w] 25
33 |Thickness [in] 0.02
34 |Diameter in] 4.692
Concentric neutral/Skid wires
35 |Are Concentric Neutral Wires Around Each Core? na
36 |Material Copper
37 |Electrical Resistivity at 20°C [uQ.cm] 1.7241
38 |Temperature Coefficient at 20°C [1/K] 0.00393
39 | Reciprocal of Temperature Coefficient of Resistance (BETA) K] 2345
40 | Volumetric Specific Heat (SH) [U/(K*oma)] 3.45
a1 |wire Type Round Wires.
42 |Length of Lay in] 45562
43 |Number of Wires 46
44 |Wire Gauge 14
45 [Thickness in] 0.064
46 |Diameter [in] 4.82
Sheath
47 |ls Sheath Around Each Core? na
48 |Material Copper
49  |Electrical Resistivity at 20°C [nQ.cm] 1.7241
50 |Temperature Coefficient at 20°C [1/K] 0.00393
51 |Reciprocal of Temperature Coefficient of Resistance (BETA) K] 2345
52 | Volumetric Specific Heat (SH) [J/(Keme)] 3.45
53 |Corrugation Type Longitudinally Corrugated
54 | Corrugation height in] 0.006
55 |Tape overlap [in] 0.499999999
56 |Tape width in] 15.91299998
57 |Tape thickness [in] 0.008
58 |Accumulaton factor 12
59 |Thickness [in] 0.006
60 |Diameter in] 4912
Jacket
61 |Material Polyethylene
62 |Thermal Resistivity [K.m/W] 35
63 |Thickness in] 0.154
64 |Diameter [in] 5.22




No. Description Unit 1

Specific Ir ion Data
65 |Cable Equipment ID 230C5.00X1
66 |Cable Frequency [Hz] 60
67 |Sheath / Shield Bonding 1 Conductor 1 Point Bonded Triangular
68 |Loss Factor Constant (ALOS) 0.3
69 |Spacing Between Cables in Section nfa
70 |Duct construction PVC Duct in Concrete
71 |Duct material thermal resistivity [K.m/W] 6
72 |Duct filling material Air
73  |Inner diameter of the conduit [in] 7.942
74 |Outer diameter of the conduit [in] 8.625
|cable ID : 230C5.00x1
Cable Title 230kV, 5000 kemil Cu - 6 Seg, 906 XLPE, Cu cn, Prysmian




ng Study Summary

CYMCAP Version 8.1 Revision 2
Study: Golden to Mars_G2M_New 3 Routes
Execution: H105-230_500kV,40_DOC,15__60_,5000kcmillnCu,@3972_5140A DLF1
Date: 11/4/2024 8:26:44 AM
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: |EC-228
Standard Settings Options
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
Factor on A, due to A'y CYMCAPGuidance
[A"; computation CIGREGuidance
A.pipe i CYMCAPGuidance.
(Wd i CIGREGuidance
T computation CIGREGuidance
T, computation CYMCAPGuidance
Installation Type:Multiple Ductbanks/Backfills
|Ambient Soil Temperature at Installation Depth [C] 12.0
Native Soil Thermal Resistivity [K.m/W] 1.15
Consider Non-Isothermal Earth Surface No
Thermal
Layer Name X [ft] Y [ Width [ft] Height [ff] Resistivity
[K.m/W]
NSTD DB2 0.0 41.429 2.6 26 0.8
NSTD DB4 60.0 41.429 2.6 26 0.8
NSTD DB5 120.0 41.429 2.6 26 0.8
NSTD DB6 180.001 41.429 2.6 26 0.8
NSTD DB7 240.001 41.429 2.6 26 0.8
NSTD DB6 -60.0 41.429 2.6 26 0.8
NSTD DB7 -75.0 41.429 2.6 26 0.8
NSTD DB8 -90.0 41.429 2.6 26 0.8
NSTD DB9 -105.0 41.429 2.6 26 0.8
i s 9 =0 ter
{ == ko
- /' fem - o

Results Summary
Cable No. Cable ID Circuit No. Feeder ID Cable Phase | Cable Frequency DaF'g’c't'::“’ x o Y & romporatroricy| AmPcity [A]

1 500C5.00X 1 A 60.0 1.0 0.5 41.93 90.0 975.5
2 500C5.00X 1 B 60.0 1.0 0.5 40.93 89.2 975.5
3 500C5.00X 1 C 60.0 1.0 0.5 40.93 88.4 975.5
4 500C5.00X 2 A 60.0 1.0 59.5 41.93 90.0 999.8

5 500C5.00X 2 B 50.0 0 595 2053 892 9998

6 500C5.00X 2 C 60.0 1.0 60.5 40.93 88.4 999.8

7 500C5.00X 3 A 60.0 1.0 119.5 41.93 90.0 1012.4
8 500C5.00X 3 B 60.0 1.0 119.5 40.93 89.2 1012.4
9 500C5.00X 3 C 60.0 1.0 120.5 40.93 88.4 1012.4
10 500C5.00X 4 A 60.0 1.0 179.5 41.93 90.0 1035.9
11 500C5.00X 4 B 60.0 1.0 179.5 40.93 89.3 1035.9
12 500C5.00X 4 C 60.0 1.0 180.5 40.93 88.4 1035.9
13 500C5.00X 5 A 60.0 1.0 239.5 41.93 90.0 1116.5
14 500C5.00X 5 B 60.0 1.0 239.5 40.93 89.3 1116.5
15 500C5.00X 5 C 60.0 1.0 240.5 40.93 88.2 1116.5
16 230C5.00X1 6 A 60.0 1.0 -60.5 41.93 90.0 1020.1
17 230C5.00X1 6 B 60.0 1.0 -60.5 40.93 89.1 1020.1
18 230C5.00X1 6 C 60.0 1.0 -59.5 40.93 88.0 1020.1
19 230C5.00X1 7 A 60.0 1.0 -75.5 41.93 90.0 918.1

20 230C5.00X1 7 B 60.0 1.0 -75.5 40.93 89.2 918.1

21 230C5.00X1 7 C 60.0 1.0 -74.5 40.93 88.6 918.1

22 230C5.00X1 8 A 60.0 1.0 -90.5 41.93 90.0 938.2
23 230C5.00X1 8 B 60.0 1.0 -90.5 40.93 89.2 938.2
24 230C5.00X1 8 C 60.0 1.0 -89.5 40.93 88.8 938.2
25 230C5.00X1 9 A 60.0 1.0 -105.5 41.93 90.0 1095.4
26 230C5.00X1 9 B 60.0 1.0 -105.5 40.93 89.1 1095.4
27 230C5.00X1 9 C 60.0 1.0 -104.5 40.93 89.2 1095.4
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Cables Report

CYMCAP Version 8.1 Revision 2
Study: Golden to Mars_G2M_New 3 Routes
Execution: H105-230_500kV,40_DOC,15__60_,5000kcmillnCu,@3972_5140A DLF1
Date: 11/4/2024 8:26:44 AM
No. Desc
General Cable Information
1 |Cable Equipment ID 500C5.00X
2 |Number of Cores Single Core
3 |Voltage V] 500
4 |Conductor Area [in?] 3.93
5 |Cable Overall Diameter [in] 5.99
6 |Maximum Steady-State Conductor Temperature [C] 90
7 { Conductor Temp: [C] 105
Conductor
8 [Material Copper
9 |Electrical Resistivity at 20°C [nQ.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*cm3)] 345
18 |Construction 6 Segments
14 |Conductor Insulation System Extruded
15 |Miliken Wires Construction Insulated Wires
16 |Ks (Skin Effect Coefficient) 0.35
17 |Kp (Proximity Effect Coefficient) 0.2
18 |Diameter [in] 249
Conductor Shield
19 |Thickness [in] 0.059
20 |Diameter [in] 2608
Insulation
21 |Material XLPE Unfilled
22 |Thermal Resistivity [K.m/W] 35
23 |Dielectric Loss Factor - ( tan delta ) 0.001
24 |Relative Permittivity - ( epsilon ) 25
25 |Specific Insulation Resistance Constant at 60°F - (K) [MQ.1000ft] 1858
26 |Thickness [in] 1.22
27 |Diameter [in] 5.049
Ir ion Screen
28 |Material Semi Conducting Screen
29 |Thickness [in] 0.059
30 |Diameter [in] 5.167
Non Metallic Layer - Water Swellable Tape
31 |Material EXTRUDED SEMICONDUCTIVE
82 |Thermal Resistivity [K.m/W] 25
33 |Thickness [in] 0.037
34 |Diameter [in] 5.241
Concentric neutral/Skid wires
35 |Are Concentric Neutral Wires Around Each Core? nla
36 |Material Copper
37 |Electrical Resistivity at 20°C [nQ.cm] 1.7241
38 |Temperature Coefficient at 20°C [1/K] 0.00393
89 |Reciprocal of Temperature Coefficient of Resistance (BETA) K] 2345
40 |Volumetric Specific Heat (SH) [J/(K*cm3)] 345
41 |Wire Type Round Wires
42 |Length of Lay [in] 45562
43 |Number of Wires 36
44 |Wire Gauge Undefined
45 |Thickness [in] 0.087
46 |Diameter [in] 5.414
Sheath
47 |ls Sheath Around Each Core? nla
48 |Material Copper
49 |Electrical Resistivity at 20°C [nQ.cm] 1.7241
50 |Temperature Coefficient at 20°C [1/K] 0.00393
51 |Reciprocal of Temperature Coefficient of Resistance (BETA) K] 2345
52 |Volumetric Specific Heat (SH) [J/(K*cm3)] 345
53 |Corrugation Type Non Corrugated
54 [Thickness [in] 0.011
55 |Diameter [in] 5.436
Jacket
56 |Material Polyethylene
57 |Thermal Resistivity [K.m/W] 35
58 |Thickness [in] 0.277
59 |Diameter [in] 5.99




No. Description Unit 1

Specific Installation Data
60 |Cable Equipment ID 500C5.00X
61 |Cable Frequency Hz] 60
62 |Sheath / Shield Bonding 1 Conductor 1 Point Bonded Triangular
63 |Loss Factor Constant (ALOS) 03
64 |Spacing Between Cables in Section nfa
65 |Duct construction PVC Duct in Concrete
66 |Duct material thermal resistivity [K.m/W] 6
67 |Duct filing material Air
68 |Inner diameter of the conduit [in] 7.942
69 |Outer diameter of the conduit [in] 8.625

|cable ID : 500C5.00%
Cable Title 500kV, 5000kemil Cu - 6 Seg, 1221 XLPE, Cu Conc, Taihan




ng Cables Report

CYMCAP Version 8.1 Revision 2
Study: Golden to Mars_G2M_New 3 Routes
Execution: H105-230_500kV,40_DOC,15__60_,5000kemillnCu,@3972_5140A DLF1
Date: 11/4/2024 8:26:44 AM
No. escr
General Cable Information
1 |Cable Equipment ID 230C5.00X1
2 |Number of Cores Single Core
3 |Voltage [kV] 230
4 |Conductor Area [in?] 3.931
5 |[cable Overall Diameter in] 5.22
6 i teady-State Conductor Temp: [C] 90
7 i Conductor T ] 105
Conductor
8 |Material Copper
9 |Electrical Resistivity at 20°C [nQ.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) [W/(K*cme)] 3.45
18 |Construction 6 Segments
14 |Conductor Insulation System Extruded
15 |Milliken Wires Construction Insulated Wires
16 |Ks (Skin Effect Coeficient) 0.35
17 |Kp (Proximity Effect Coefficient) 0.2
18 | Diameter in] 254
Conductor Shield
19 [Thickness | [in] | 0.1
20 _|Diameter | in] | 274
Insulation
21 |Material XLPE Unfilled
22 |Thermal Resistivity [Km/w] 35
23 |Dielectric Loss Factor - ( tan delta ) 0.001
24 |Relative Permittivity - ( epsilon ) 25
25  |Specific Insulation Resistance Constant at 60°F - (K ) [MQ.1000ft] 1858
26 |Thickness in] 0.906
27 |Diameter [in] 4.552
Insulation Screen
28 |Material Semi Conducting Screen
29 |Thickness in] 0.05
30 |Diameter [in] 4.652
Non Metallic Layer - Water Swellable Tape 1
31 |Material EXTRUDED SEMICONDUCTIVE SCREEN
32 |Thermal Resistivity [Km/w] 25
33 |Thickness [in] 0.02
34 |Diameter in] 4.692
Concentric neutral/Skid wires
35 |Are Concentric Neutral Wires Around Each Core? na
36 |Material Copper
37 |Electrical Resistivity at 20°C [uQ.cm] 1.7241
38 |Temperature Coefficient at 20°C [1/K] 0.00393
39 | Reciprocal of Temperature Coefficient of Resistance (BETA) K] 2345
40 | Volumetric Specific Heat (SH) [U/(K*oma)] 3.45
41 |wire Type Round Wires
42 |Length of Lay in] 45562
43 |Number of Wires 46
44 |Wire Gauge 14
45 [Thickness in] 0.064
46 |Diameter [in] 4.82
Sheath
47 |ls Sheath Around Each Core? na
48 |Material Copper
49  |Electrical Resistivity at 20°C [nQ.cm] 1.7241
50 |Temperature Coefficient at 20°C [1/K] 0.00393
51 |Reciprocal of Temperature Coefficient of Resistance (BETA) K] 2345
52 | Volumetric Specific Heat (SH) [J/(Keme)] 3.45
53 |Corrugation Type Longitudinally Corrugated
54 | Corrugation height in] 0.006
55 |Tape overlap [in] 0.499999999
56 |Tape width in] 15.91299998
57 |Tape thickness [in] 0.008
58 |Accumulaton factor 12
59 |Thickness [in] 0.006
60 |Diameter in] 4912
Jacket
61 |Material Polyethylene
62 |Thermal Resistivity [K.m/W] 35
63 |Thickness in] 0.154
64 |Diameter [in] 5.22




No. Description Unit 1

Specific Ir ion Data
65 |Cable Equipment ID 230C5.00X1
66 |Cable Frequency [Hz] 60
67 |Sheath / Shield Bonding 1 Conductor 1 Point Bonded Triangular
68 |Loss Factor Constant (ALOS) 0.3
69 |Spacing Between Cables in Section nfa
70 |Duct construction PVC Duct in Concrete
71 |Duct material thermal resistivity [K.m/W] 6
72 |Duct filling material Air
73  |Inner diameter of the conduit [in] 7.942
74 |Outer diameter of the conduit [in] 8.625
|cable ID : 230C5.00x1
Cable Title 230kV, 5000 kemil Cu - 6 Seg, 906 XLPE, Cu cn, Prysmian
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CYMCAP Version 8.1 Revision 2
Study: Golden to Mars_G2M_New 3 Routes
Execution: 1100-230_500kV,30_DOC,90__52_,5000kcmillnCu,@4222_5590A DLF1
Date: 11/3/2024 3:21:12 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
Factor on A, due to magnetic armour CYMCAPGuidance
Factor on A, due to magnetic duct CIGREGuidance
Factor on A; due to A"y CYMCAPGuidance
A", computation CIGREGuidance
A;pipe computation CYMCAPGuidance
\Wd computation CIGREGuidance
[T, computation CIGREGuidance
[T, computation CYMCAPGuidance
Installation Type:Multiple Ductbanks/Backfills
[Ambient Soil Temperature at Installation Depth [<C] 12.0
Native Soil Thermal Resistivity [K.m/W] 1.15
Consider Non-Isothermal Earth Surface No
Thermal
Layer Name X[ft] Y [ft] Width [ft] Height [ft] Resistivity
[K.m/W]
NSTD DB1 -90.0 31.933 3.517 3.517 0.8
NSTD DB2 0.0 31.429 2.6 2.6 0.8
NSTD DB3 -180.001 31.933 3.517 3.517 0.8
NSTD DB4 52.0 31.429 2.6 2.6 0.8
NSTD DB5 104.0 31.429 2.6 2.6 0.8
NSTD DB6 156.001 31.429 2.6 2.6 0.8
NSTD DB7 208.001 31.429 2.6 2.6 0.8
2 o S gl e I

i

Results Summary

Cable No. Cable ID Circuit No. Feeder ID Cable Phase | Cable Frequency D"F"ayc';:r“’ X = v = lemeeralure Ty | Ampaciy tal
[ 230C5.00X1 [ A 500 0 9108 3168 900 10869
2 230C5.00X1 [ B 500 0 905 3105 882 0869
3 230C5.00X1 [ C 500 0 895 3105 872 0869
7 230C5.00X1 2 A 500 0 900 3338 898 9991
B 230C5.00X1 2 B 500 0 8922 3288 880 9991
B 230C5.00X1 2 C 500 0 9078 3288 900 9991
7 500C5.00X 3 A 500 0 05 3198 900 11337
B 500C5.00X 3 B 500 0 05 309 B9.1 11337
B 500C5.00X 3 C 500 0 05 3098 883 11337
10 230C5.00X1 4 A 60.0 1.0 -181.08 31.88 90.0 11115
11 230C5.00X1 4 B 60.0 1.0 -180.5 31.05 88.2 11115
12 230C5.00X1 4 C 60.0 1.0 -179.5 31.05 87.2 11115
3 230C5.00X1 B A 500 0 1800 3338 898 0249

14 230C5.00X1 5 B 60.0 1.0 -179.22 32.88 88.0 1024.9
B 230C5.00X1 B C 500 0 18078 3288 900 0249
i 500C5.00X B A 500 0 515 3198 900 0919
7 500C5.00X B B 500 0 515 309 891 0979
is 500C5.00X B C 500 0 525 3098 882 0979
19 500C5.00X 7 A 500 0 1035 3198 900 0875
20 500C5.00X 7 B 500 0 035 309 891 0875
Bl 500C5.00X 7 C 500 0 045 3098 882 0875
2 500C5.00X B A 500 0 1555 31.93 %00 1027
% 500C5.00X B B 500 0 1555 3093 89.1 1027
20 500C5.00X B C 500 0 565 3098 8.2 1027
% 500C5.00X B A 500 0 2075 3198 %00 1739
% 500C5.00X B B 500 0 2075 3093 9.2 11739
27 500C5.00X B C 500 0 2085 3098 880 1739
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ng Cables Report

CYMCAP Version 8.1 Revision 2
Study: Golden to Mars_G2M_New 3 Routes
Execution: 1100-230_500kV,30_DOC,90__52_,5000kcmillnCu,@4222_5590A DLF1
Date: 11/3/2024 3:21:12 PM
No. escr
General Cable Information
1 |Cable Equipment ID 230C5.00X1
2 |Number of Cores Single Core
3 |Voltage [kV] 230
4 |Conductor Area [in?] 3.931
5 |[cable Overall Diameter in] 5.22
6 i teady-State Conductor Temp: [C] 90
7 i Conductor T ] 105
Conductor
8 |Material Copper
9 |Electrical Resistivity at 20°C [nQ.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) [W/(K*cme)] 3.45
18 |Construction 6 Segments
14 |Conductor Insulation System Extruded
15 |Milliken Wires Construction Insulated Wires
16 |Ks (Skin Effect Coeficient) 0.35
17 |Kp (Proximity Effect Coefficient) 0.2
18 | Diameter in] 254
Conductor Shield
19 [Thickness | [in] | 0.1
20 _|Diameter | in] | 274
Insulation
21 |Material XLPE Unfilled
22 |Thermal Resistivity [Km/w] 35
23 |Dielectric Loss Factor - ( tan delta ) 0.001
24 |Relative Permittivity - ( epsilon ) 25
25  |Specific Insulation Resistance Constant at 60°F - (K ) [MQ.1000ft] 1858
26 |Thickness in] 0.906
27 |Diameter [in] 4.552
Insulation Screen
28 |Material Semi Conducting Screen
29 |Thickness in] 0.05
30 |Diameter [in] 4.652
Non Metallic Layer - Water Swellable Tape 1
31 |Material EXTRUDED SEMICONDUCTIVE SCREEN
32 |Thermal Resistivity [Km/w] 25
33 |Thickness [in] 0.02
34 |Diameter in] 4.692
Concentric neutral/Skid wires
35 |Are Concentric Neutral Wires Around Each Core? na
36 |Material Copper
37 |Electrical Resistivity at 20°C [uQ.cm] 1.7241
38 |Temperature Coefficient at 20°C [1/K] 0.00393
39 | Reciprocal of Temperature Coefficient of Resistance (BETA) K] 2345
40 | Volumetric Specific Heat (SH) [U/(K*oma)] 3.45
41 |wire Type Round Wires
42 |Length of Lay in] 45562
43 |Number of Wires 46
44 |Wire Gauge 14
45 [Thickness in] 0.064
46 |Diameter [in] 4.82
Sheath
47 |ls Sheath Around Each Core? na
48 |Material Copper
49  |Electrical Resistivity at 20°C [nQ.cm] 1.7241
50 |Temperature Coefficient at 20°C [1/K] 0.00393
51 |Reciprocal of Temperature Coefficient of Resistance (BETA) K] 2345
52 | Volumetric Specific Heat (SH) [J/(Keme)] 3.45
53 |Corrugation Type Longitudinally Corrugated
54 | Corrugation height in] 0.006
55 |Tape overlap [in] 0.499999999
56 |Tape width in] 15.91299998
57 |Tape thickness [in] 0.008
58 |Accumulaton factor 12
59 |Thickness [in] 0.006
60 |Diameter in] 4912
Jacket
61 |Material Polyethylene
62 |Thermal Resistivity [K.m/W] 35
63 |Thickness in] 0.154
64 |Diameter [in] 5.22




No. Description Unit 1

Specific Ir ion Data
65 |Cable Equipment ID 230C5.00X1
66 |Cable Frequency [Hz] 60
67 |Sheath / Shield Bonding 1 Conductor 1 Point Bonded Triangular
68 |Loss Factor Constant (ALOS) 0.3
69 |Spacing Between Cables in Section nfa
70 |Duct construction PVC Duct in Concrete
71 |Duct material thermal resistivity [K.m/W] 6
72 |Duct filling material Air
73  |Inner diameter of the conduit [in] 7.942
74 |Outer diameter of the conduit [in] 8.625
|cable ID : 230C5.00x1
Cable Title 230kV, 5000 kemil Cu - 6 Seg, 906 XLPE, Cu cn, Prysmian




Cables Report

CYMCAP Version 8.1 Revision 2
Study: Golden to Mars_G2M_New 3 Routes
Execution: 1100-230_500kV,30_DOC,90__52_,5000kcmillnCu,@4222_5590A DLF1
Date: 11/3/2024 3:21:12 PM
No. Desc
General Cable Information
1 |Cable Equipment ID 500C5.00X
2 |Number of Cores Single Core
3 |Voltage V] 500
4 |Conductor Area [in?] 3.93
5 |Cable Overall Diameter [in] 5.99
6 |Maximum Steady-State Conductor Temperature [C] 90
7 { Conductor Temp: [C] 105
Conductor
8 [Material Copper
9 |Electrical Resistivity at 20°C [nQ.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*cm3)] 345
18 |Construction 6 Segments
14 |Conductor Insulation System Extruded
15 |Miliken Wires Construction Insulated Wires
16 |Ks (Skin Effect Coefficient) 0.35
17 |Kp (Proximity Effect Coefficient) 0.2
18 |Diameter [in] 249
Conductor Shield
19 |Thickness [in] 0.059
20 |Diameter [in] 2608
Insulation
21 |Material XLPE Unfilled
22 |Thermal Resistivity [K.m/W] 35
23 |Dielectric Loss Factor - ( tan delta ) 0.001
24 |Relative Permittivity - ( epsilon ) 25
25 |Specific Insulation Resistance Constant at 60°F - (K) [MQ.1000ft] 1858
26 |Thickness [in] 1.22
27 |Diameter [in] 5.049
Ir ion Screen
28 |Material Semi Conducting Screen
29 |Thickness [in] 0.059
30 |Diameter [in] 5.167
Non Metallic Layer - Water Swellable Tape
31 |Material EXTRUDED SEMICONDUCTIVE
82 |Thermal Resistivity [K.m/W] 25
33 |Thickness [in] 0.037
34 |Diameter [in] 5.241
Concentric neutral/Skid wires
35 |Are Concentric Neutral Wires Around Each Core? nla
36 |Material Copper
37 |Electrical Resistivity at 20°C [nQ.cm] 1.7241
38 |Temperature Coefficient at 20°C [1/K] 0.00393
89 |Reciprocal of Temperature Coefficient of Resistance (BETA) K] 2345
40 |Volumetric Specific Heat (SH) [J/(K*cm3)] 345
41 |Wire Type Round Wires
42 |Length of Lay [in] 45562
43 |Number of Wires 36
44 |Wire Gauge Undefined
45 |Thickness [in] 0.087
46 |Diameter [in] 5.414
Sheath
47 |ls Sheath Around Each Core? nla
48 |Material Copper
49 |Electrical Resistivity at 20°C [nQ.cm] 1.7241
50 |Temperature Coefficient at 20°C [1/K] 0.00393
51 |Reciprocal of Temperature Coefficient of Resistance (BETA) K] 2345
52 |Volumetric Specific Heat (SH) [J/(K*cm3)] 345
53 |Corrugation Type Non Corrugated
54 [Thickness [in] 0.011
55 |Diameter [in] 5.436
Jacket
56 |Material Polyethylene
57 |Thermal Resistivity [K.m/W] 35
58 |Thickness [in] 0.277
59 |Diameter [in] 5.99




No. Description Unit 1

Specific Installation Data
60 |Cable Equipment ID 500C5.00X
61 |Cable Frequency Hz] 60
62 |Sheath / Shield Bonding 1 Conductor 1 Point Bonded Triangular
63 |Loss Factor Constant (ALOS) 03
64 |Spacing Between Cables in Section nfa
65 |Duct construction PVC Duct in Concrete
66 |Duct material thermal resistivity [K.m/W] 6
67 |Duct filing material Air
68 |Inner diameter of the conduit [in] 7.942
69 |Outer diameter of the conduit [in] 8.625

|cable ID : 500C5.00%
Cable Title 500kV, 5000kemil Cu - 6 Seg, 1221 XLPE, Cu Conc, Taihan




ng Study Summary

Teo
CYMCAP Version 8.1 Revision 2
Study: Golden to Mars_G2M_New 3 Routes
Execution: 1101-230_500kV,30_DOC,85__45_,5000kcmillnCu,@4195_5420A DLF1
Date: 11/3/2024 2:11:08 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
Factor on A, due to magnetic armour CYMCAPGuidance
Factor on A, due to magnetic duct CIGREGuidance
Factor on A; due to A"y CYMCAPGuidance
A", computation CIGREGuidance
A;pipe computation CYMCAPGuidance
\Wd computation CIGREGuidance
[T, computation CIGREGuidance
[T, computation CYMCAPGuidance
Installation Type:Multiple Ductbanks/Backfills
[Ambient Soil Temperature at Installation Depth [<C] 12.0
Native Soil Thermal Resistivity [K.m/W] 1.15
Consider Non-Isothermal Earth Surface No
Thermal
Layer Name X [ft] Y [ft] Width [f] Height [ft] Resistivity
[K.m/W]
NSTD DB1 -85.0 31.933 3.517 3.517 0.8
NSTD DB2 0.0 31.429 2.6 2.6 0.8
NSTD DB3 -170.001 31.933 3.517 3.517 0.8
NSTD DB4 45.0 31.429 2.6 2.6 0.8
NSTD DB5 90.0 31.429 2.6 2.6 0.8
NSTD DB6 135.0 31.429 2.6 2.6 0.8
NSTD DB7 180.001 31.429 2.6 2.6 0.8
s
Results Summary
Cable No. Cable ID Circuit No. Feeder ID Cable Phase | Cable Frequency D"F"ayc';:r“’ X = v = lemeeralure Ty | Ampaciy tal
1 230C5.00X1 1 A 60.0 1.0 -86.08 31.88 90.0 1078.3
2 230C5.00X1 1 B 60.0 1.0 -85.5 31.05 88.2 1078.3
3 230C5.00X1 1 C 60.0 1.0 -84.5 31.05 87.2 1078.3
4 230C5.00X1 2 A 60.0 1.0 -85.0 33.38 89.8 989.7
5 230C5.00X1 2 B 60.0 1.0 -84.22 32.88 88.0 989.7
6 230C5.00X1 2 C 60.0 1.0 -85.78 32.88 90.0 989.7
7 500C5.00X 3 A 60.0 1.0 -0.5 31.93 90.0 1105.1
8 500C5.00X 3 B 60.0 1.0 -0.5 30.93 89.1 1105.1
9 500C5.00X 3 C 60.0 1.0 0.5 30.93 88.3 1105.1
10 230C5.00X1 4 A 60.0 1.0 -171.08 31.88 90.0 1107.1
11 230C5.00X1 4 B 60.0 1.0 -170.5 31.05 88.2 1107.1
12 230C5.00X1 4 C 60.0 1.0 -169.5 31.05 87.2 1107.1
13 230C5.00X1 5 A 60.0 1.0 -170.0 33.38 89.8 1020.1
14 230C5.00X1 5 B 60.0 1.0 -169.22 32.88 88.0 1020.1
15 230C5.00X1 5 C 60.0 1.0 -170.78 32.88 90.0 1020.1
16 500C5.00X 6 A 60.0 1.0 44.5 31.93 90.0 1062.4
17 500C5.00X 6 B 60.0 1.0 44.5 30.93 89.1 1052.4
18 500C5.00X 6 C 60.0 1.0 45.5 30.93 88.2 1062.4
19 500C5.00X 7 A 60.0 1.0 89.5 31.93 90.0 1046.8
20 500C5.00X 7 B 60.0 1.0 89.5 30.93 89.1 1046.8
21 500C5.00X 7 C 60.0 1.0 90.5 30.93 88.2 1046.8
22 500C5.00X 8 A 60.0 1.0 134.5 31.93 90.0 1065.9
23 500C5.00X 8 B 60.0 1.0 134.5 30.93 89.1 1065.9
24 500C5.00X 8 C 60.0 1.0 135.5 30.93 88.2 1065.9
25 500C5.00X 9 A 60.0 1.0 179.5 31.93 90.0 1150.4
26 500C5.00X 9 B 60.0 1.0 179.5 30.93 89.2 1150.4
27 500C5.00X 9 C 60.0 1.0 180.5 30.93 88.0 1150.4
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ng Cables Report

CYMCAP Version 8.1 Revision 2
Study: Golden to Mars_G2M_New 3 Routes
Execution: 1101-230_500kV,30_DOC,85__45_,5000kcmillnCu,@4195_5420A DLF1
Date: 11/3/2024 2:11:08 PM
No. escr
General Cable Information
1 |Cable Equipment ID 230C5.00X1
2 |Number of Cores Single Core
3 |Voltage [kV] 230
4 |Conductor Area [in?] 3.931
5 |[cable Overall Diameter in] 5.22
6 i teady-State Conductor Temp: [C] 90
7 i Conductor T ] 105
Conductor
8 |Material Copper
9 |Electrical Resistivity at 20°C [nQ.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) [W/(K*cme)] 3.45
18 |Construction 6 Segments
14 |Conductor Insulation System Extruded
15 |Milliken Wires Construction Insulated Wires
16 |Ks (Skin Effect Coeficient) 0.35
17 |Kp (Proximity Effect Coefficient) 0.2
18 | Diameter in] 254
Conductor Shield
19 [Thickness | [in] | 0.1
20 _|Diameter | in] | 274
Insulation
21 |Material XLPE Unfilled
22 |Thermal Resistivity [Km/w] 35
23 |Dielectric Loss Factor - ( tan delta ) 0.001
24 |Relative Permittivity - ( epsilon ) 25
25  |Specific Insulation Resistance Constant at 60°F - (K ) [MQ.1000ft] 1858
26 |Thickness in] 0.906
27 |Diameter [in] 4.552
Insulation Screen
28 |Material Semi Conducting Screen
29 |Thickness in] 0.05
30 |Diameter [in] 4.652
Non Metallic Layer - Water Swellable Tape 1
31 |Material EXTRUDED SEMICONDUCTIVE SCREEN
32 |Thermal Resistivity [Km/w] 25
33 |Thickness [in] 0.02
34 |Diameter in] 4.692
Concentric neutral/Skid wires
35 |Are Concentric Neutral Wires Around Each Core? na
36 |Material Copper
37 |Electrical Resistivity at 20°C [uQ.cm] 1.7241
38 |Temperature Coefficient at 20°C [1/K] 0.00393
39 | Reciprocal of Temperature Coefficient of Resistance (BETA) K] 2345
40 | Volumetric Specific Heat (SH) [U/(K*oma)] 3.45
41 |wire Type Round Wires
42 |Length of Lay in] 45562
43 |Number of Wires 46
44 |Wire Gauge 14
45 [Thickness in] 0.064
46 |Diameter [in] 4.82
Sheath
47 |ls Sheath Around Each Core? na
48 |Material Copper
49  |Electrical Resistivity at 20°C [nQ.cm] 1.7241
50 |Temperature Coefficient at 20°C [1/K] 0.00393
51 |Reciprocal of Temperature Coefficient of Resistance (BETA) K] 2345
52 | Volumetric Specific Heat (SH) [J/(Keme)] 3.45
53 |Corrugation Type Longitudinally Corrugated
54 | Corrugation height in] 0.006
55 |Tape overlap [in] 0.499999999
56 |Tape width in] 15.91299998
57 |Tape thickness [in] 0.008
58 |Accumulaton factor 12
59 |Thickness [in] 0.006
60 |Diameter in] 4912
Jacket
61 |Material Polyethylene
62 |Thermal Resistivity [K.m/W] 35
63 |Thickness in] 0.154
64 |Diameter [in] 5.22




No. Description Unit 1

Specific Ir ion Data
65 |Cable Equipment ID 230C5.00X1
66 |Cable Frequency [Hz] 60
67 |Sheath / Shield Bonding 1 Conductor 1 Point Bonded Triangular
68 |Loss Factor Constant (ALOS) 0.3
69 |Spacing Between Cables in Section nfa
70 |Duct construction PVC Duct in Concrete
71 |Duct material thermal resistivity [K.m/W] 6
72 |Duct filling material Air
73  |Inner diameter of the conduit [in] 7.942
74 |Outer diameter of the conduit [in] 8.625
|cable ID : 230C5.00x1
Cable Title 230kV, 5000 kemil Cu - 6 Seg, 906 XLPE, Cu cn, Prysmian




Cables Report

CYMCAP Version 8.1 Revision 2
Study: Golden to Mars_G2M_New 3 Routes
Execution: 1101-230_500kV,30_DOC,85__45_,5000kcmillnCu,@4195_5420A DLF1
Date: 11/3/2024 2:11:08 PM
No. Desc
General Cable Information
1 |Cable Equipment ID 500C5.00X
2 |Number of Cores Single Core
3 |Voltage V] 500
4 |Conductor Area [in?] 3.93
5 |Cable Overall Diameter [in] 5.99
6 |Maximum Steady-State Conductor Temperature [C] 90
7 { Conductor Temp: [C] 105
Conductor
8 [Material Copper
9 |Electrical Resistivity at 20°C [nQ.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*cm3)] 345
18 |Construction 6 Segments
14 |Conductor Insulation System Extruded
15 |Miliken Wires Construction Insulated Wires
16 |Ks (Skin Effect Coefficient) 0.35
17 |Kp (Proximity Effect Coefficient) 0.2
18 |Diameter [in] 249
Conductor Shield
19 |Thickness [in] 0.059
20 |Diameter [in] 2608
Insulation
21 |Material XLPE Unfilled
22 |Thermal Resistivity [K.m/W] 35
23 |Dielectric Loss Factor - ( tan delta ) 0.001
24 |Relative Permittivity - ( epsilon ) 25
25 |Specific Insulation Resistance Constant at 60°F - (K) [MQ.1000ft] 1858
26 |Thickness [in] 1.22
27 |Diameter [in] 5.049
Ir ion Screen
28 |Material Semi Conducting Screen
29 |Thickness [in] 0.059
30 |Diameter [in] 5.167
Non Metallic Layer - Water Swellable Tape
31 |Material EXTRUDED SEMICONDUCTIVE
82 |Thermal Resistivity [K.m/W] 25
33 |Thickness [in] 0.037
34 |Diameter [in] 5.241
Concentric neutral/Skid wires
35 |Are Concentric Neutral Wires Around Each Core? nla
36 |Material Copper
37 |Electrical Resistivity at 20°C [nQ.cm] 1.7241
38 |Temperature Coefficient at 20°C [1/K] 0.00393
89 |Reciprocal of Temperature Coefficient of Resistance (BETA) K] 2345
40 |Volumetric Specific Heat (SH) [J/(K*cm3)] 345
41 |Wire Type Round Wires
42 |Length of Lay [in] 45562
43 |Number of Wires 36
44 |Wire Gauge Undefined
45 |Thickness [in] 0.087
46 |Diameter [in] 5.414
Sheath
47 |ls Sheath Around Each Core? nla
48 |Material Copper
49 |Electrical Resistivity at 20°C [nQ.cm] 1.7241
50 |Temperature Coefficient at 20°C [1/K] 0.00393
51 |Reciprocal of Temperature Coefficient of Resistance (BETA) K] 2345
52 |Volumetric Specific Heat (SH) [J/(K*cm3)] 345
53 |Corrugation Type Non Corrugated
54 [Thickness [in] 0.011
55 |Diameter [in] 5.436
Jacket
56 |Material Polyethylene
57 |Thermal Resistivity [K.m/W] 35
58 |Thickness [in] 0.277
59 |Diameter [in] 5.99




No. Description Unit 1

Specific Installation Data
60 |Cable Equipment ID 500C5.00X
61 |Cable Frequency Hz] 60
62 |Sheath / Shield Bonding 1 Conductor 1 Point Bonded Triangular
63 |Loss Factor Constant (ALOS) 03
64 |Spacing Between Cables in Section nfa
65 |Duct construction PVC Duct in Concrete
66 |Duct material thermal resistivity [K.m/W] 6
67 |Duct filing material Air
68 |Inner diameter of the conduit [in] 7.942
69 |Outer diameter of the conduit [in] 8.625

|cable ID : 500C5.00%
Cable Title 500kV, 5000kemil Cu - 6 Seg, 1221 XLPE, Cu Conc, Taihan




ng Study Summary

Teo
CYMCAP Version 8.1 Revision 2
Study: Golden to Mars_G2M_New 3 Routes
Execution: 1102-230_500kV,30_DOC,65__30_,5000kcmillnCu,@4052_4857A DLF1
Date: 11/3/2024 11:03:17 AM
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
Factor on A, due to magnetic armour CYMCAPGuidance
Factor on A, due to magnetic duct CIGREGuidance
Factor on A; due to A"y CYMCAPGuidance
A", computation CIGREGuidance
A.pipe computation CYMCAPGuidance
\Wd computation CIGREGuidance
[T, computation CIGREGuidance
[T, computation CYMCAPGuidance
Installation Type:Multiple Ductbanks/Backfills
[Ambient Soil Temperature at Installation Depth [C] 12.0
Native Soil Thermal Resistivity [K.m/W] 1.15
Consider Non-Isothermal Earth Surface No
Thermal
Layer Name X[ft] Y [ft] Width [ft] Height [ft] Resistivity
[K.m/W]
NSTD DB1 -65.0 31.933 3.517 3.517 0.8
NSTD DB2 0.0 31.429 2.6 2.6 0.8
NSTD DB3 -130.0 31.933 3.517 3.517 0.8
NSTD DB4 30.0 31.429 2.6 2.6 0.8
NSTD DB5 60.0 31.429 2.6 2.6 0.8
NSTD DB6 90.0 31.429 2.6 2.6 0.8
NSTD DB7 120.0 31.429 2.6 2.6 0.8

e (o T
ezl
==
Results Summary
Cable No. Cable ID Circuit No. Feeder ID Cable Phase | Cable Frequency D"F"ayc';:r“’ X = v = lemeeralure Ty | Ampaciy tal

[ 230C5.00X1 [ A 500 0 6608 3168 900 10343
2 230C5.00X1 [ B 500 0 655 3105 883 0343
3 230C5.00X1 [ C 500 0 545 3105 873 0343
4 230C5.00X1 2 A 500 0 650 3338 9.9 9421
5 230C5.00X1 2 B 60.0 1.0 -64.22 32.88 88.1 942.1
B 230C5.00X1 2 C 500 0 5578 3288 %00 942.1
7 500C5.00X 3 A 500 0 05 3198 900 9986
B 500C5.00X 3 B 500 0 05 309 89.0 9986
B 500C5.00X 3 C 500 0 05 3098 885 9986
0 230C5.00X1 4 A 500 0 13108 3168 900 10830
T 230C5.00X1 7 B 500 0 1305 3105 883 10830
2 230C5.00X1 7 C 500 0 295 3105 874 10830
3 230C5.00X1 B A 500 0 1300 3338 9.9 9933
2 230C5.00X1 5 B 500 0 2922 3288 882 9933
B 230C5.00X1 B C 500 0 13078 3288 900 9933
i 500C5.00X B A 500 0 295 3198 900 9216
7 500C5.00X B B 500 0 295 309 890 9216
is 500C5.00X B C 500 0 305 3098 883 9216
19 500C5.00X 7 A 500 0 595 3198 900 9152
20 500C5.00X 7 B 500 0 595 309 890 9152
Bl 500C5.00X 7 C 500 0 505 3098 883 9152
2 500C5.00X B A 500 0 895 3198 900 9431
% 500C5.00X B B 500 0 895 309 891 9431
20 500C5.00X B C 500 0 %05 3098 882 9431
% 500C5.00X B A 500 0 195 3198 %00 0726
% 500C5.00X B B 500 0 195 3093 89.1 07256
27 500C5.00X B C 500 0 205 3098 7.8 07256
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ng Cables Report

CYMCAP Version 8.1 Revision 2
Study: Golden to Mars_G2M_New 3 Routes
Execution: 1102-230_500kV,30_DOC,65__30_,5000kcmillnCu,@4052_4857A DLF1
Date: 11/3/2024 11:03:17 AM
No. escr
General Cable Information
1 |Cable Equipment ID 230C5.00X1
2 |Number of Cores Single Core
3 |Voltage [kV] 230
4 |Conductor Area [in?] 3.931
5 |[cable Overall Diameter in] 5.22
6 i teady-State Conductor Temp: [C] 90
7 i Conductor T ] 105
Conductor
8 |Material Copper
9 |Electrical Resistivity at 20°C [nQ.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) [W/(K*cme)] 3.45
18 |Construction 6 Segments
14 |Conductor Insulation System Extruded
15 |Milliken Wires Construction Insulated Wires
16 |Ks (Skin Effect Coeficient) 0.35
17 |Kp (Proximity Effect Coefficient) 0.2
18 | Diameter in] 254
Conductor Shield
19 [Thickness | [in] | 0.1
20 _|Diameter | in] | 274
Insulation
21 |Material XLPE Unfilled
22 |Thermal Resistivity [Km/w] 35
23 |Dielectric Loss Factor - ( tan delta ) 0.001
24 |Relative Permittivity - ( epsilon ) 25
25  |Specific Insulation Resistance Constant at 60°F - (K ) [MQ.1000ft] 1858
26 |Thickness in] 0.906
27 |Diameter [in] 4.552
Insulation Screen
28 |Material Semi Conducting Screen
29 |Thickness in] 0.05
30 |Diameter [in] 4.652
Non Metallic Layer - Water Swellable Tape 1
31 |Material EXTRUDED SEMICONDUCTIVE SCREEN
32 |Thermal Resistivity [Km/w] 25
33 |Thickness [in] 0.02
34 |Diameter in] 4.692
Concentric neutral/Skid wires
35 |Are Concentric Neutral Wires Around Each Core? na
36 |Material Copper
37 |Electrical Resistivity at 20°C [uQ.cm] 1.7241
38 |Temperature Coefficient at 20°C [1/K] 0.00393
39 | Reciprocal of Temperature Coefficient of Resistance (BETA) K] 2345
40 | Volumetric Specific Heat (SH) [U/(K*oma)] 3.45
41 |wire Type Round Wires
42 |Length of Lay in] 45562
43 |Number of Wires 46
44 |Wire Gauge 14
45 [Thickness in] 0.064
46 |Diameter [in] 4.82
Sheath
47 |ls Sheath Around Each Core? na
48 |Material Copper
49  |Electrical Resistivity at 20°C [nQ.cm] 1.7241
50 |Temperature Coefficient at 20°C [1/K] 0.00393
51 |Reciprocal of Temperature Coefficient of Resistance (BETA) K] 2345
52 | Volumetric Specific Heat (SH) [J/(Keme)] 3.45
53 |Corrugation Type Longitudinally Corrugated
54 | Corrugation height in] 0.006
55 |Tape overlap [in] 0.499999999
56 |Tape width in] 15.91299998
57 |Tape thickness [in] 0.008
58 |Accumulaton factor 12
59 |Thickness [in] 0.006
60 |Diameter in] 4912
Jacket
61 |Material Polyethylene
62 |Thermal Resistivity [K.m/W] 35
63 |Thickness in] 0.154
64 |Diameter [in] 5.22




No. Description Unit 1

Specific Ir ion Data
65 |Cable Equipment ID 230C5.00X1
66 |Cable Frequency [Hz] 60
67 |Sheath / Shield Bonding 1 Conductor 1 Point Bonded Triangular
68 |Loss Factor Constant (ALOS) 0.3
69 |Spacing Between Cables in Section nfa
70 |Duct construction PVC Duct in Concrete
71 |Duct material thermal resistivity [K.m/W] 6
72 |Duct filling material Air
73  |Inner diameter of the conduit [in] 7.942
74 |Outer diameter of the conduit [in] 8.625
|cable ID : 230C5.00x1
Cable Title 230kV, 5000 kemil Cu - 6 Seg, 906 XLPE, Cu cn, Prysmian




Cables Report

CYMCAP Version 8.1 Revision 2
Study: Golden to Mars_G2M_New 3 Routes
Execution: 1102-230_500kV,30_DOC,65__30_,5000kcmillnCu,@4052_4857A DLF1
Date: 11/3/2024 11:03:17 AM
No. Desc
General Cable Information
1 |Cable Equipment ID 500C5.00X
2 |Number of Cores Single Core
3 |Voltage V] 500
4 |Conductor Area [in?] 3.93
5 |Cable Overall Diameter [in] 5.99
6 |Maximum Steady-State Conductor Temperature [C] 90
7 { Conductor Temp: [C] 105
Conductor
8 [Material Copper
9 |Electrical Resistivity at 20°C [nQ.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*cm3)] 345
18 |Construction 6 Segments
14 |Conductor Insulation System Extruded
15 |Miliken Wires Construction Insulated Wires
16 |Ks (Skin Effect Coefficient) 0.35
17 |Kp (Proximity Effect Coefficient) 0.2
18 |Diameter [in] 249
Conductor Shield
19 |Thickness [in] 0.059
20 |Diameter [in] 2608
Insulation
21 |Material XLPE Unfilled
22 |Thermal Resistivity [K.m/W] 35
23 |Dielectric Loss Factor - ( tan delta ) 0.001
24 |Relative Permittivity - ( epsilon ) 25
25 |Specific Insulation Resistance Constant at 60°F - (K) [MQ.1000ft] 1858
26 |Thickness [in] 1.22
27 |Diameter [in] 5.049
Ir ion Screen
28 |Material Semi Conducting Screen
29 |Thickness [in] 0.059
30 |Diameter [in] 5.167
Non Metallic Layer - Water Swellable Tape
31 |Material EXTRUDED SEMICONDUCTIVE
82 |Thermal Resistivity [K.m/W] 25
33 |Thickness [in] 0.037
34 |Diameter [in] 5.241
Concentric neutral/Skid wires
35 |Are Concentric Neutral Wires Around Each Core? nla
36 |Material Copper
37 |Electrical Resistivity at 20°C [nQ.cm] 1.7241
38 |Temperature Coefficient at 20°C [1/K] 0.00393
89 |Reciprocal of Temperature Coefficient of Resistance (BETA) K] 2345
40 |Volumetric Specific Heat (SH) [J/(K*cm3)] 345
41 |Wire Type Round Wires
42 |Length of Lay [in] 45562
43 |Number of Wires 36
44 |Wire Gauge Undefined
45 |Thickness [in] 0.087
46 |Diameter [in] 5.414
Sheath
47 |ls Sheath Around Each Core? nla
48 |Material Copper
49 |Electrical Resistivity at 20°C [nQ.cm] 1.7241
50 |Temperature Coefficient at 20°C [1/K] 0.00393
51 |Reciprocal of Temperature Coefficient of Resistance (BETA) K] 2345
52 |Volumetric Specific Heat (SH) [J/(K*cm3)] 345
53 |Corrugation Type Non Corrugated
54 [Thickness [in] 0.011
55 |Diameter [in] 5.436
Jacket
56 |Material Polyethylene
57 |Thermal Resistivity [K.m/W] 35
58 |Thickness [in] 0.277
59 |Diameter [in] 5.99




No. Description Unit 1

Specific Installation Data
60 |Cable Equipment ID 500C5.00X
61 |Cable Frequency Hz] 60
62 |Sheath / Shield Bonding 1 Conductor 1 Point Bonded Triangular
63 |Loss Factor Constant (ALOS) 03
64 |Spacing Between Cables in Section nfa
65 |Duct construction PVC Duct in Concrete
66 |Duct material thermal resistivity [K.m/W] 6
67 |Duct filing material Air
68 |Inner diameter of the conduit [in] 7.942
69 |Outer diameter of the conduit [in] 8.625

|cable ID : 500C5.00%
Cable Title 500kV, 5000kemil Cu - 6 Seg, 1221 XLPE, Cu Conc, Taihan




ng Study Summary

Teo
CYMCAP Version 8.1 Revision 2
Study: Golden to Mars_G2M_New 3 Routes
Execution: 1103-230_500kV,30_DOC,60__35_,5000kcmillnCu,@4016_5043A DLF1
Date: 11/3/2024 9:06:24 AM
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
Factor on A, due to magnetic armour CYMCAPGuidance
Factor on A, due to magnetic duct CIGREGuidance
Factor on A; due to A"y CYMCAPGuidance
A", computation CIGREGuidance
A.pipe computation CYMCAPGuidance
\Wd computation CIGREGuidance
[T, computation CIGREGuidance
[T, computation CYMCAPGuidance
Installation Type:Multiple Ductbanks/Backfills
[Ambient Soil Temperature at Installation Depth [C] 12.0
Native Soil Thermal Resistivity [K.m/W] 1.15
Consider Non-Isothermal Earth Surface No
Thermal
Layer Name X[ft] Y [ft] Width [ft] Height [ft] Resistivity
[K.m/W]
NSTD DB1 -60.0 31.933 3.517 3.517 0.8
NSTD DB2 0.0 31.429 2.6 2.6 0.8
NSTD DB3 -120.0 31.933 3.517 3.517 0.8
NSTD DB4 35.0 31.429 2.6 2.6 0.8
NSTD DB5 70.0 31.429 2.6 2.6 0.8
NSTD DB6 105.0 31.429 2.6 2.6 0.8
NSTD DB7 140.0 31.429 2.6 2.6 0.8

e ol
-
Results Summary
Cable No. Cable ID Circuit No. Feeder ID Cable Phase | Cable Frequency D"F"ayc';:r“’ X = v = lemeeralure Ty | Ampaciy tal

1 230C5.00X1 1 A 60.0 1.0 -61.08 31.88 90.0 1024.2
2 230C5.00X1 [ B 500 0 505 31.05 8.3 0242
3 230C5.00X1 [ C 500 0 595 31.05 873 0242
7 230C5.00X1 2 A 500 0 500 3338 9.9 9315
B 230C5.00X1 2 B 500 0 5922 3288 882 9315
B 230C5.00X1 2 C 500 0 5078 3288 900 9315
7 500C5.00X 3 A 500 0 05 3198 900 0165
B 500C5.00X 3 B 500 0 05 309 89.0 0165
B 500C5.00X 3 C 500 0 05 3098 884 0165
10 230C5.00X1 4 A 500 0 12108 3168 900 10756
T 230C5.00X1 7 B 500 0 1205 3105 883 10756
12 230C5.00X1 4 C 60.0 1.0 -119.5 31.05 87.4 1075.6
3 230C5.00X1 B A 500 0 1200 3338 9.9 985 1
14 230C5.00X1 5 B 60.0 1.0 -119.22 32.88 88.2 985.1
B 230C5.00X1 B C 500 0 2078 3288 900 9851
i 500C5.00X B A 500 0 345 3198 900 9654
7 500C5.00X B B 500 0 345 309 890 9654
is 500C5.00X B C 500 0 355 3098 883 9654
19 500C5.00X 7 A 500 0 595 3198 900 9644
20 500C5.00X 7 B 500 0 595 309 890 9644
Bl 500C5.00X 7 C 500 0 705 3098 882 9644
2 500C5.00X B A 500 0 045 3198 900 9937
% 500C5.00X B B 500 0 045 309 891 9937
20 500C5.00X B C 500 0 055 3098 882 9937
% 500C5.00X B A 500 0 395 3198 900 1034
% 500C5.00X B B 500 0 395 309 891 11034
27 500C5.00X B C 500 0 405 3098 7.9 1034
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ng Cables Report

CYMCAP Version 8.1 Revision 2
Study: Golden to Mars_G2M_New 3 Routes
Execution: 1103-230_500kV,30_DOC,60__35_,5000kcmillnCu,@4016_5043A DLF1
Date: 11/3/2024 9:06:24 AM
No. escr
General Cable Information
1 |Cable Equipment ID 230C5.00X1
2 |Number of Cores Single Core
3 |Voltage [kV] 230
4 |Conductor Area [in?] 3.931
5 |[cable Overall Diameter in] 5.22
6 i teady-State Conductor Temp: [C] 90
7 i Conductor T ] 105
Conductor
8 |Material Copper
9 |Electrical Resistivity at 20°C [nQ.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) [W/(K*cme)] 3.45
18 |Construction 6 Segments
14 |Conductor Insulation System Extruded
15 |Milliken Wires Construction Insulated Wires
16 |Ks (Skin Effect Coeficient) 0.35
17 |Kp (Proximity Effect Coefficient) 0.2
18 | Diameter in] 254
Conductor Shield
19 [Thickness | [in] | 0.1
20 _|Diameter | in] | 274
Insulation
21 |Material XLPE Unfilled
22 |Thermal Resistivity [Km/w] 35
23 |Dielectric Loss Factor - ( tan delta ) 0.001
24 |Relative Permittivity - ( epsilon ) 25
25  |Specific Insulation Resistance Constant at 60°F - (K ) [MQ.1000ft] 1858
26 |Thickness in] 0.906
27 |Diameter [in] 4.552
Insulation Screen
28 |Material Semi Conducting Screen
29 |Thickness in] 0.05
30 |Diameter [in] 4.652
Non Metallic Layer - Water Swellable Tape 1
31 |Material EXTRUDED SEMICONDUCTIVE SCREEN
32 |Thermal Resistivity [Km/w] 25
33 |Thickness [in] 0.02
34 |Diameter in] 4.692
Concentric neutral/Skid wires
35 |Are Concentric Neutral Wires Around Each Core? na
36 |Material Copper
37 |Electrical Resistivity at 20°C [uQ.cm] 1.7241
38 |Temperature Coefficient at 20°C [1/K] 0.00393
39 | Reciprocal of Temperature Coefficient of Resistance (BETA) K] 2345
40 | Volumetric Specific Heat (SH) [U/(K*oma)] 3.45
41 |wire Type Round Wires
42 |Length of Lay in] 45562
43 |Number of Wires 46
44 |Wire Gauge 14
45 [Thickness in] 0.064
46 |Diameter [in] 4.82
Sheath
47 |ls Sheath Around Each Core? na
48 |Material Copper
49  |Electrical Resistivity at 20°C [nQ.cm] 1.7241
50 |Temperature Coefficient at 20°C [1/K] 0.00393
51 |Reciprocal of Temperature Coefficient of Resistance (BETA) K] 2345
52 | Volumetric Specific Heat (SH) [J/(Keme)] 3.45
53 |Corrugation Type Longitudinally Corrugated
54 | Corrugation height in] 0.006
55 |Tape overlap [in] 0.499999999
56 |Tape width in] 15.91299998
57 |Tape thickness [in] 0.008
58 |Accumulaton factor 12
59 |Thickness [in] 0.006
60 |Diameter in] 4912
Jacket
61 |Material Polyethylene
62 |Thermal Resistivity [K.m/W] 35
63 |Thickness in] 0.154
64 |Diameter [in] 5.22




No. Description Unit 1

Specific Ir ion Data
65 |Cable Equipment ID 230C5.00X1
66 |Cable Frequency [Hz] 60
67 |Sheath / Shield Bonding 1 Conductor 1 Point Bonded Triangular
68 |Loss Factor Constant (ALOS) 0.3
69 |Spacing Between Cables in Section nfa
70 |Duct construction PVC Duct in Concrete
71 |Duct material thermal resistivity [K.m/W] 6
72 |Duct filling material Air
73  |Inner diameter of the conduit [in] 7.942
74 |Outer diameter of the conduit [in] 8.625
|cable ID : 230C5.00x1
Cable Title 230kV, 5000 kemil Cu - 6 Seg, 906 XLPE, Cu cn, Prysmian
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Cables Report

CYMCAP Version 8.1 Revision 2
Study: Golden to Mars_G2M_New 3 Routes
Execution: 1103-230_500kV,30_DOC,60__35_,5000kcmillnCu,@4016_5043A DLF1
Date: 11/3/2024 9:06:24 AM
No. Desc
General Cable Information
1 |Cable Equipment ID 500C5.00X
2 |Number of Cores Single Core
3 |Voltage V] 500
4 |Conductor Area [in?] 3.93
5 |Cable Overall Diameter [in] 5.99
6 |Maximum Steady-State Conductor Temperature [C] 90
7 { Conductor Temp: [C] 105
Conductor
8 [Material Copper
9 |Electrical Resistivity at 20°C [nQ.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*cm3)] 345
18 |Construction 6 Segments
14 |Conductor Insulation System Extruded
15 |Miliken Wires Construction Insulated Wires
16 |Ks (Skin Effect Coefficient) 0.35
17 |Kp (Proximity Effect Coefficient) 0.2
18 |Diameter [in] 249
Conductor Shield
19 |Thickness [in] 0.059
20 |Diameter [in] 2608
Insulation
21 |Material XLPE Unfilled
22 |Thermal Resistivity [K.m/W] 35
23 |Dielectric Loss Factor - ( tan delta ) 0.001
24 |Relative Permittivity - ( epsilon ) 25
25 |Specific Insulation Resistance Constant at 60°F - (K) [MQ.1000ft] 1858
26 |Thickness [in] 1.22
27 |Diameter [in] 5.049
Ir ion Screen
28 |Material Semi Conducting Screen
29 |Thickness [in] 0.059
30 |Diameter [in] 5.167
Non Metallic Layer - Water Swellable Tape
31 |Material EXTRUDED SEMICONDUCTIVE
82 |Thermal Resistivity [K.m/W] 25
33 |Thickness [in] 0.037
34 |Diameter [in] 5.241
Concentric neutral/Skid wires
35 |Are Concentric Neutral Wires Around Each Core? nla
36 |Material Copper
37 |Electrical Resistivity at 20°C [nQ.cm] 1.7241
38 |Temperature Coefficient at 20°C [1/K] 0.00393
89 |Reciprocal of Temperature Coefficient of Resistance (BETA) K] 2345
40 |Volumetric Specific Heat (SH) [J/(K*cm3)] 345
41 |Wire Type Round Wires
42 |Length of Lay [in] 45562
43 |Number of Wires 36
44 |Wire Gauge Undefined
45 |Thickness [in] 0.087
46 |Diameter [in] 5.414
Sheath
47 |ls Sheath Around Each Core? nla
48 |Material Copper
49 |Electrical Resistivity at 20°C [nQ.cm] 1.7241
50 |Temperature Coefficient at 20°C [1/K] 0.00393
51 |Reciprocal of Temperature Coefficient of Resistance (BETA) K] 2345
52 |Volumetric Specific Heat (SH) [J/(K*cm3)] 345
53 |Corrugation Type Non Corrugated
54 [Thickness [in] 0.011
55 |Diameter [in] 5.436
Jacket
56 |Material Polyethylene
57 |Thermal Resistivity [K.m/W] 35
58 |Thickness [in] 0.277
59 |Diameter [in] 5.99




No. Description Unit 1

Specific Installation Data
60 |Cable Equipment ID 500C5.00X
61 |Cable Frequency Hz] 60
62 |Sheath / Shield Bonding 1 Conductor 1 Point Bonded Triangular
63 |Loss Factor Constant (ALOS) 03
64 |Spacing Between Cables in Section nfa
65 |Duct construction PVC Duct in Concrete
66 |Duct material thermal resistivity [K.m/W] 6
67 |Duct filing material Air
68 |Inner diameter of the conduit [in] 7.942
69 |Outer diameter of the conduit [in] 8.625

|cable ID : 500C5.00%
Cable Title 500kV, 5000kemil Cu - 6 Seg, 1221 XLPE, Cu Conc, Taihan
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CYMCAP Version 8.1 Revision 2
Study: Golden to Mars_G2M_New 3 Routes
Execution: J100-230_500kV,30_DOC,15__60_,5000kcmillnCu,@4307_5650A DLF1
Date: 11/3/2024 2:09:47 AM
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
Factor on A, due to magnetic armour CYMCAPGuidance
Factor on A, due to magnetic duct CIGREGuidance
Factor on A; due to A"y CYMCAPGuidance
A", computation CIGREGuidance
A;pipe computation CYMCAPGuidance
\Wd computation CIGREGuidance
[T, computation CIGREGuidance
[T, computation CYMCAPGuidance
Installation Type:Multiple Ductbanks/Backfills
[Ambient Soil Temperature at Installation Depth [<C] 12.0
Native Soil Thermal Resistivity [K.m/W] 1.15
Consider Non-Isothermal Earth Surface No
Thermal
Layer Name X [ft] Y [ft] Width [f] Height [ft] Resistivity
[K.m/W]
NSTD DB2 0.0 31.429 2.6 2.6 0.8
NSTD DB4 60.0 31.429 2.6 2.6 0.8
NSTD DB5 120.0 31.429 2.6 2.6 0.8
NSTD DB6 180.001 31.429 2.6 2.6 0.8
NSTD DB7 240.001 31.429 2.6 2.6 0.8
NSTD DB6 -60.0 31.429 2.6 2.6 0.8
NSTD DB7 -75.0 31.429 2.6 2.6 0.8
NSTD DB8 -90.0 31.429 2.6 2.6 0.8
NSTD DB9 -105.0 31.429 2.6 2.6 0.8
[T ——
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Results Summary
Cable No. Cable ID Circuit No. Feeder ID Cable Phase | Cable Frequency D"F"ayc';:r“’ X = v = lemeeralure Ty | Ampaciy tal
[ 500C5.00X [ A 50.0 0 05 3198 900 10898
2 500C5.00X [ B 500 0 05 309 891 0898
3 500C5.00X [ C 500 0 05 3098 X 0898
4 500C5.00X 2 A 60.0 1.0 59.5 31.93 90.0 11121
B 500C5.00X 2 B 500 0 595 3093 89.1 12,1
B 500C5.00X B C 500 0 505 3093 8.2 12,1
7 500C5.00X 3 A 500 0 195 31.93 %00 1201
B 500C5.00X 3 B 500 0 1195 3093 89.1 T120.1
B 500C5.00X 3 C 500 0 205 3093 8.2 T120.1
10 500C5.00X 4 A 60.0 1.0 179.5 31.93 90.0 1134.2
11 500C5.00X 4 B 60.0 1.0 179.5 30.93 89.1 1134.2
B 500C5.00X 4 C 500 0 1805 3093 8.2 1342
3 500C5.00X B A 500 0 2395 3198 900 1934
7 500C5.00X B B 500 0 2395 309 892 1934
B 500C5.00X B C 500 0 2405 3098 880 1934
i 230C5.00X1 B A 500 0 505 3198 900 1135
7 230C5.00X1 B B 500 0 505 309 889 1135
is 230C5.00X1 B C 500 0 595 3098 876 1135
19 230C5.00X1 7 A 500 0 755 3198 900 10040
20 230C5.00X1 7 B 500 0 755 309 889 10040
21 230C5.00X1 7 C 500 0 745 3098 883 10040
2 230C5.00X1 B A 500 0 905 3198 900 0186
% 230C5.00X1 B B 500 0 905 309 889 0186
20 230C5.00X1 B C 500 0 8395 3098 885 0186
% 230C5.00X1 B A 500 0 055 3198 900 11709
% 230C5.00X1 B B 500 0 055 309 889 11709
27 230C5.00X1 B C 500 0 045 3098 890 11709
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SVWCAP Version &1 Rovsion?

Study: Golden to Mars_G2M_New 3 Roules

Execution: 100230 _500KY.30_DOC, 15_60_5000kcmilnCu,@4307_5650A DLF1
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Cables Report

CYMCAP Version 8.1 Revision 2
Study: Golden to Mars_G2M_New 3 Routes
Execution: J100-230_500kV,30_DOC,15__60_,5000kcmillnCu,@4307_5650A DLF1
Date: 11/3/2024 2:09:47 AM
No. Desc
General Cable Information
1 |Cable Equipment ID 500C5.00X
2 |Number of Cores Single Core
3 |Voltage V] 500
4 |Conductor Area [in?] 3.93
5 |Cable Overall Diameter [in] 5.99
6 |Maximum Steady-State Conductor Temperature [C] 90
7 { Conductor Temp: [C] 105
Conductor
8 [Material Copper
9 |Electrical Resistivity at 20°C [nQ.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*cm3)] 345
18 |Construction 6 Segments
14 |Conductor Insulation System Extruded
15 |Miliken Wires Construction Insulated Wires
16 |Ks (Skin Effect Coefficient) 0.35
17 |Kp (Proximity Effect Coefficient) 0.2
18 |Diameter [in] 249
Conductor Shield
19 |Thickness [in] 0.059
20 |Diameter [in] 2608
Insulation
21 |Material XLPE Unfilled
22 |Thermal Resistivity [K.m/W] 35
23 |Dielectric Loss Factor - ( tan delta ) 0.001
24 |Relative Permittivity - ( epsilon ) 25
25 |Specific Insulation Resistance Constant at 60°F - (K) [MQ.1000ft] 1858
26 |Thickness [in] 1.22
27 |Diameter [in] 5.049
Ir ion Screen
28 |Material Semi Conducting Screen
29 |Thickness [in] 0.059
30 |Diameter [in] 5.167
Non Metallic Layer - Water Swellable Tape
31 |Material EXTRUDED SEMICONDUCTIVE
82 |Thermal Resistivity [K.m/W] 25
33 |Thickness [in] 0.037
34 |Diameter [in] 5.241
Concentric neutral/Skid wires
35 |Are Concentric Neutral Wires Around Each Core? nla
36 |Material Copper
37 |Electrical Resistivity at 20°C [nQ.cm] 1.7241
38 |Temperature Coefficient at 20°C [1/K] 0.00393
89 |Reciprocal of Temperature Coefficient of Resistance (BETA) K] 2345
40 |Volumetric Specific Heat (SH) [J/(K*cm3)] 345
41 |Wire Type Round Wires
42 |Length of Lay [in] 45562
43 |Number of Wires 36
44 |Wire Gauge Undefined
45 |Thickness [in] 0.087
46 |Diameter [in] 5.414
Sheath
47 |ls Sheath Around Each Core? nla
48 |Material Copper
49 |Electrical Resistivity at 20°C [nQ.cm] 1.7241
50 |Temperature Coefficient at 20°C [1/K] 0.00393
51 |Reciprocal of Temperature Coefficient of Resistance (BETA) K] 2345
52 |Volumetric Specific Heat (SH) [J/(K*cm3)] 345
53 |Corrugation Type Non Corrugated
54 [Thickness [in] 0.011
55 |Diameter [in] 5.436
Jacket
56 |Material Polyethylene
57 |Thermal Resistivity [K.m/W] 35
58 |Thickness [in] 0.277
59 |Diameter [in] 5.99




No. Description Unit 1

Specific Installation Data
60 |Cable Equipment ID 500C5.00X
61 |Cable Frequency Hz] 60
62 |Sheath / Shield Bonding 1 Conductor 1 Point Bonded Triangular
63 |Loss Factor Constant (ALOS) 03
64 |Spacing Between Cables in Section nfa
65 |Duct construction PVC Duct in Concrete
66 |Duct material thermal resistivity [K.m/W] 6
67 |Duct filing material Air
68 |Inner diameter of the conduit [in] 7.942
69 |Outer diameter of the conduit [in] 8.625

|cable ID : 500C5.00%
Cable Title 500kV, 5000kemil Cu - 6 Seg, 1221 XLPE, Cu Conc, Taihan
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CYMCAP Version 8.1 Revision 2
Study: Golden to Mars_G2M_New 3 Routes
Execution: J100-230_500kV,30_DOC,15__60_,5000kcmilinCu,@4307_5650A DLF1
Date: 11/3/2024 2:09:47 AM
No. escr
General Cable Information
1 |Cable Equipment ID 230C5.00X1
2 |Number of Cores Single Core
3 |Voltage [kV] 230
4 |Conductor Area [in?] 3.931
5 |[cable Overall Diameter in] 5.22
6 i teady-State Conductor Temp: [C] 90
7 i Conductor T ] 105
Conductor
8 |Material Copper
9 |Electrical Resistivity at 20°C [nQ.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) [W/(K*cme)] 3.45
18 |Construction 6 Segments
14 |Conductor Insulation System Extruded
15 |Milliken Wires Construction Insulated Wires
16 |Ks (Skin Effect Coeficient) 0.35
17 |Kp (Proximity Effect Coefficient) 0.2
18 | Diameter in] 254
Conductor Shield
19 [Thickness | [in] | 0.1
20 _|Diameter | in] | 274
Insulation
21 |Material XLPE Unfilled
22 |Thermal Resistivity [Km/w] 35
23 |Dielectric Loss Factor - ( tan delta ) 0.001
24 |Relative Permittivity - ( epsilon ) 25
25  |Specific Insulation Resistance Constant at 60°F - (K ) [MQ.1000ft] 1858
26 |Thickness in] 0.906
27 |Diameter [in] 4.552
Insulation Screen
28 |Material Semi Conducting Screen
29 |Thickness in] 0.05
30 |Diameter [in] 4.652
Non Metallic Layer - Water Swellable Tape 1
31 |Material EXTRUDED SEMICONDUCTIVE SCREEN
32 |Thermal Resistivity [Km/w] 25
33 |Thickness [in] 0.02
34 |Diameter in] 4.692
Concentric neutral/Skid wires
35 |Are Concentric Neutral Wires Around Each Core? na
36 |Material Copper
37 |Electrical Resistivity at 20°C [uQ.cm] 1.7241
38 |Temperature Coefficient at 20°C [1/K] 0.00393
39 | Reciprocal of Temperature Coefficient of Resistance (BETA) K] 2345
40 | Volumetric Specific Heat (SH) [U/(K*oma)] 3.45
41 |wire Type Round Wires
42 |Length of Lay in] 45562
43 |Number of Wires 46
44 |Wire Gauge 14
45 [Thickness in] 0.064
46 |Diameter [in] 4.82
Sheath
47 |ls Sheath Around Each Core? na
48 |Material Copper
49  |Electrical Resistivity at 20°C [nQ.cm] 1.7241
50 |Temperature Coefficient at 20°C [1/K] 0.00393
51 |Reciprocal of Temperature Coefficient of Resistance (BETA) K] 2345
52 | Volumetric Specific Heat (SH) [J/(Keme)] 3.45
53 |Corrugation Type Longitudinally Corrugated
54 | Corrugation height in] 0.006
55 |Tape overlap [in] 0.499999999
56 |Tape width in] 15.91299998
57 |Tape thickness [in] 0.008
58 |Accumulaton factor 12
59 |Thickness [in] 0.006
60 |Diameter in] 4912
Jacket
61 |Material Polyethylene
62 |Thermal Resistivity [K.m/W] 35
63 |Thickness in] 0.154
64 |Diameter [in] 5.22




No. Description Unit 1

Specific Ir ion Data
65 |Cable Equipment ID 230C5.00X1
66 |Cable Frequency [Hz] 60
67 |Sheath / Shield Bonding 1 Conductor 1 Point Bonded Triangular
68 |Loss Factor Constant (ALOS) 0.3
69 |Spacing Between Cables in Section nfa
70 |Duct construction PVC Duct in Concrete
71 |Duct material thermal resistivity [K.m/W] 6
72 |Duct filling material Air
73  |Inner diameter of the conduit [in] 7.942
74 |Outer diameter of the conduit [in] 8.625
|cable ID : 230C5.00x1
Cable Title 230kV, 5000 kemil Cu - 6 Seg, 906 XLPE, Cu cn, Prysmian
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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
Factor on A, due to magnetic armour CYMCAPGuidance
Factor on A, due to magnetic duct CIGREGuidance
Factor on A; due to A"y CYMCAPGuidance
A", computation CIGREGuidance
A;pipe computation CYMCAPGuidance
\Wd computation CIGREGuidance
[T, computation CIGREGuidance
[T, computation CYMCAPGuidance

Installation Type:Multiple Ductbanks/Backfills

[Ambient Soil Temperature at Installation Depth [<C] 12.0
Native Soil Thermal Resistivity [K.m/W] 1.15
Consider Non-Isothermal Earth Surface No
Thermal
Layer Name X [ft] Y [ft] Width [f] Height [ft] Resistivity
[K.m/W]
NSTD DB2 0.0 31.429 2.6 2.6 0.8
NSTD DB4 35.0 31.429 26 2.6 0.8
NSTD DB5 70.0 31.429 26 2.6 0.8
NSTD DB6& 105.0 31.429 26 2.6 0.8
NSTD DB7 140.0 31.429 26 2.6 0.8
NSTD DB6& -35.0 31.429 26 2.6 0.8
NSTD DB7 -50.0 31.429 26 2.6 0.8
NSTD DB8 -65.0 31.429 26 2.6 0.8
NSTD DBY -80.0 31.429 26 2.6 0.8
[ —
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Results Summary
Cable No. Cable ID Circuit No. Feeder ID Cable Phase | Cable Frequency D"F"ayc';:r“’ X = v = lemeeralure Ty | Ampaciy tal
1 500C5.00X 1 A 60.0 1.0 -0.5 31.93 90.0 913.2
2 500C5.00X 1 B 60.0 1.0 -0.5 30.93 89.0 913.2
3 500C5.00X 1 C 60.0 1.0 0.5 30.93 88.2 913.2
4 500C5.00X 2 A 60.0 1.0 34.5 31.93 90.0 934.4
5 500C5.00X 2 B 60.0 1.0 34.5 30.93 89.0 934.4
6 500C5.00X 2 C 60.0 1.0 35.5 30.93 88.2 934.4
7 500C5.00X 3 A 60.0 1.0 69.5 31.93 90.0 951.8
8 500C5.00X 3 B 60.0 1.0 69.5 30.93 89.0 951.8
9 500C5.00X 3 C 60.0 1.0 70.5 30.93 88.2 951.8
10 500C5.00X 4 A 60.0 1.0 104.5 31.93 90.0 987.8
11 500C5.00X 4 B 60.0 1.0 104.5 30.93 89.1 987.8
12 500C5.00X 4 C 60.0 1.0 105.5 30.93 88.2 987.8
13 500C5.00X 5 A 60.0 1.0 139.6 31.93 90.0 1100.6
14 500C5.00X 5 B 60.0 1.0 139.6 30.93 89.1 1100.6
15 500C5.00X 5 C 60.0 1.0 140.5 30.93 87.9 1100.6
16 230C5.00X1 6 A 60.0 1.0 -35.5 31.93 90.0 1036.7
17 230C5.00X1 6 B 60.0 1.0 -35.5 30.93 88.8 1036.7
18 230C5.00X1 6 C 60.0 1.0 -34.5 30.93 87.8 1036.7
19 230C5.00X1 7 A 60.0 1.0 -50.5 31.93 90.0 967.6
20 230C5.00X1 7 B 60.0 1.0 -50.5 30.93 88.9 967.6
21 230C5.00X1 7 C 60.0 1.0 -49.5 30.93 88.4 967.6
22 230C5.00X1 8 A 60.0 1.0 -65.5 31.93 90.0 999.0
23 230C5.00X1 8 B 60.0 1.0 -65.5 30.93 88.9 999.0
24 230C5.00X1 8 C 60.0 1.0 -64.5 30.93 88.5 999.0
25 230C5.00X1 9 A 60.0 1.0 -80.5 31.93 90.0 1168.9
26 230C5.00X1 9 B 60.0 1.0 -80.5 30.93 88.9 1168.9
27 230C5.00X1 9 C 60.0 1.0 -79.5 30.93 89.0 1168.9
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CYMCAP Version 8.1 Revision 2
Study: Golden to Mars_G2M_New 3 Routes
Execution: J101-230_500kV,30_DOC,15__35_,5000kcmillnCu,@4162_4888A DLF1
Date: 11/3/2024 1:28:03 AM
No. Desc
General Cable Information
1 |Cable Equipment ID 500C5.00X
2 |Number of Cores Single Core
3 |Voltage V] 500
4 |Conductor Area [in?] 3.93
5 |Cable Overall Diameter [in] 5.99
6 |Maximum Steady-State Conductor Temperature [C] 90
7 { Conductor Temp: [C] 105
Conductor
8 [Material Copper
9 |Electrical Resistivity at 20°C [nQ.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*cm3)] 345
18 |Construction 6 Segments
14 |Conductor Insulation System Extruded
15 |Miliken Wires Construction Insulated Wires
16 |Ks (Skin Effect Coefficient) 0.35
17 |Kp (Proximity Effect Coefficient) 0.2
18 |Diameter [in] 249
Conductor Shield
19 |Thickness [in] 0.059
20 |Diameter [in] 2608
Insulation
21 |Material XLPE Unfilled
22 |Thermal Resistivity [K.m/W] 35
23 |Dielectric Loss Factor - ( tan delta ) 0.001
24 |Relative Permittivity - ( epsilon ) 25
25 |Specific Insulation Resistance Constant at 60°F - (K) [MQ.1000ft] 1858
26 |Thickness [in] 1.22
27 |Diameter [in] 5.049
Ir ion Screen
28 |Material Semi Conducting Screen
29 |Thickness [in] 0.059
30 |Diameter [in] 5.167
Non Metallic Layer - Water Swellable Tape
31 |Material EXTRUDED SEMICONDUCTIVE
82 |Thermal Resistivity [K.m/W] 25
33 |Thickness [in] 0.037
34 |Diameter [in] 5.241
Concentric neutral/Skid wires
35 |Are Concentric Neutral Wires Around Each Core? nla
36 |Material Copper
37 |Electrical Resistivity at 20°C [nQ.cm] 1.7241
38 |Temperature Coefficient at 20°C [1/K] 0.00393
89 |Reciprocal of Temperature Coefficient of Resistance (BETA) K] 2345
40 |Volumetric Specific Heat (SH) [J/(K*cm3)] 345
41 |Wire Type Round Wires
42 |Length of Lay [in] 45562
43 |Number of Wires 36
44 |Wire Gauge Undefined
45 |Thickness [in] 0.087
46 |Diameter [in] 5.414
Sheath
47 |ls Sheath Around Each Core? nla
48 |Material Copper
49 |Electrical Resistivity at 20°C [nQ.cm] 1.7241
50 |Temperature Coefficient at 20°C [1/K] 0.00393
51 |Reciprocal of Temperature Coefficient of Resistance (BETA) K] 2345
52 |Volumetric Specific Heat (SH) [J/(K*cm3)] 345
53 |Corrugation Type Non Corrugated
54 [Thickness [in] 0.011
55 |Diameter [in] 5.436
Jacket
56 |Material Polyethylene
57 |Thermal Resistivity [K.m/W] 35
58 |Thickness [in] 0.277
59 |Diameter [in] 5.99




No. Description Unit 1

Specific Installation Data
60 |Cable Equipment ID 500C5.00X
61 |Cable Frequency Hz] 60
62 |Sheath / Shield Bonding 1 Conductor 1 Point Bonded Triangular
63 |Loss Factor Constant (ALOS) 03
64 |Spacing Between Cables in Section nfa
65 |Duct construction PVC Duct in Concrete
66 |Duct material thermal resistivity [K.m/W] 6
67 |Duct filing material Air
68 |Inner diameter of the conduit [in] 7.942
69 |Outer diameter of the conduit [in] 8.625

|cable ID : 500C5.00%
Cable Title 500kV, 5000kemil Cu - 6 Seg, 1221 XLPE, Cu Conc, Taihan
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CYMCAP Version 8.1 Revision 2
Study: Golden to Mars_G2M_New 3 Routes
Execution: J101-230_500kV,30_DOC,15__35_,5000kcmillinCu,@4162_4888A DLF1
Date: 11/3/2024 1:28:03 AM
No. escr
General Cable Information
1 |Cable Equipment ID 230C5.00X1
2 |Number of Cores Single Core
3 |Voltage [kV] 230
4 |Conductor Area [in?] 3.931
5 |[cable Overall Diameter in] 5.22
6 i teady-State Conductor Temp: [C] 90
7 i Conductor T ] 105
Conductor
8 |Material Copper
9 |Electrical Resistivity at 20°C [nQ.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) [W/(K*cme)] 3.45
18 |Construction 6 Segments
14 |Conductor Insulation System Extruded
15 |Milliken Wires Construction Insulated Wires
16 |Ks (Skin Effect Coeficient) 0.35
17 |Kp (Proximity Effect Coefficient) 0.2
18 | Diameter in] 254
Conductor Shield
19 [Thickness | [in] | 0.1
20 _|Diameter | in] | 274
Insulation
21 |Material XLPE Unfilled
22 |Thermal Resistivity [Km/w] 35
23 |Dielectric Loss Factor - ( tan delta ) 0.001
24 |Relative Permittivity - ( epsilon ) 25
25  |Specific Insulation Resistance Constant at 60°F - (K ) [MQ.1000ft] 1858
26 |Thickness in] 0.906
27 |Diameter [in] 4.552
Insulation Screen
28 |Material Semi Conducting Screen
29 |Thickness in] 0.05
30 |Diameter [in] 4.652
Non Metallic Layer - Water Swellable Tape 1
31 |Material EXTRUDED SEMICONDUCTIVE SCREEN
32 |Thermal Resistivity [Km/w] 25
33 |Thickness [in] 0.02
34 |Diameter in] 4.692
Concentric neutral/Skid wires
35 |Are Concentric Neutral Wires Around Each Core? na
36 |Material Copper
37 |Electrical Resistivity at 20°C [uQ.cm] 1.7241
38 |Temperature Coefficient at 20°C [1/K] 0.00393
39 | Reciprocal of Temperature Coefficient of Resistance (BETA) K] 2345
40 | Volumetric Specific Heat (SH) [U/(K*oma)] 3.45
41 |wire Type Round Wires
42 |Length of Lay in] 45562
43 |Number of Wires 46
44 |Wire Gauge 14
45 [Thickness in] 0.064
46 |Diameter [in] 4.82
Sheath
47 |ls Sheath Around Each Core? na
48 |Material Copper
49  |Electrical Resistivity at 20°C [nQ.cm] 1.7241
50 |Temperature Coefficient at 20°C [1/K] 0.00393
51 |Reciprocal of Temperature Coefficient of Resistance (BETA) K] 2345
52 | Volumetric Specific Heat (SH) [J/(Keme)] 3.45
53 |Corrugation Type Longitudinally Corrugated
54 | Corrugation height in] 0.006
55 |Tape overlap [in] 0.499999999
56 |Tape width in] 15.91299998
57 |Tape thickness [in] 0.008
58 |Accumulaton factor 12
59 |Thickness [in] 0.006
60 |Diameter in] 4912
Jacket
61 |Material Polyethylene
62 |Thermal Resistivity [K.m/W] 35
63 |Thickness in] 0.154
64 |Diameter [in] 5.22




No. Description Unit 1

Specific Ir ion Data
65 |Cable Equipment ID 230C5.00X1
66 |Cable Frequency [Hz] 60
67 |Sheath / Shield Bonding 1 Conductor 1 Point Bonded Triangular
68 |Loss Factor Constant (ALOS) 0.3
69 |Spacing Between Cables in Section nfa
70 |Duct construction PVC Duct in Concrete
71 |Duct material thermal resistivity [K.m/W] 6
72 |Duct filling material Air
73  |Inner diameter of the conduit [in] 7.942
74 |Outer diameter of the conduit [in] 8.625
|cable ID : 230C5.00x1
Cable Title 230kV, 5000 kemil Cu - 6 Seg, 906 XLPE, Cu cn, Prysmian
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CYMCAP Version 8.1 Revision 2
Study: Golden to Mars_G2M_New 3 Routes
Execution: J102-230_500kV,30_DOC,15__45_,5000kcmillnCu,@4156_5184A DLF1
Date: 11/3/2024 12:40:13 AM
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
Factor on A, due to magnetic armour CYMCAPGuidance
Factor on A, due to magnetic duct CIGREGuidance
Factor on A; due to A"y CYMCAPGuidance
A", computation CIGREGuidance
A;pipe computation CYMCAPGuidance
\Wd computation CIGREGuidance
[T, computation CIGREGuidance
[T, computation CYMCAPGuidance
Installation Type:Multiple Ductbanks/Backfills
[Ambient Soil Temperature at Installation Depth [C] 12.0
Native Soil Thermal Resistivity [K.m/W] 1.15
Consider Non-Isothermal Earth Surface No
Thermal
Layer Name X[ft] Y [ft] Width [ft] Height [ft] Resistivity
[K.m/W]
NSTD DB2 0.0 31.429 2.6 2.6 0.8
NSTD DB4 45.0 31.429 2.6 2.6 0.8
NSTD DB5 90.0 31.429 2.6 2.6 0.8
NSTD DB6 135.0 31.429 2.6 2.6 0.8
NSTD DB7 180.001 31.429 2.6 2.6 0.8
NSTD DB6 -30.0 31.429 2.6 2.6 0.8
NSTD DB7 -45.0 31.429 2.6 2.6 0.8
NSTD DB8 -60.0 31.429 2.6 2.6 0.8
NSTD DB9 -75.0 31.429 2.6 2.6 0.8
[T ——
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Results Summary
Cable No. Cable ID Circuit No. Feeder ID Cable Phase | Cable Frequency D"F"ayc';:r“’ X = v = lemeeralure Ty | Ampaciy tal
[ 500C5.00X [ A 50.0 0 05 3198 900 9320
2 500C5.00X [ B 500 0 05 309 890 9320
3 500C5.00X [ C 500 0 05 3098 880 9320
4 500C5.00X 2 A 60.0 1.0 44.5 31.93 90.0 1011.1
B 500C5.00X 2 B 500 0 15 3093 9.0 0111
B 500C5.00X B C 500 0 455 3093 8.2 0111
7 500C5.00X 3 A 500 0 895 3198 900 10330
B 500C5.00X 3 B 500 0 895 309 89.0 10330
B 500C5.00X 3 C 500 0 %05 3098 882 10330
10 500C5.00X 4 A 500 0 345 3198 900 0605
T 500C5.00X 4 B 500 0 345 309 891 10605
B 500C5.00X 4 C 500 0 355 3098 882 10605
3 500C5.00X B A 500 0 1795 31.93 %00 T147.9
14 500C5.00X 5 B 60.0 1.0 179.5 30.93 89.2 1147.9
B 500C5.00X B C 500 0 1805 3098 880 T147.9
i 230C5.00X1 B A 500 0 305 3198 900 0299
7 230C5.00X1 B B 500 0 305 309 888 10299
is 230C5.00X1 B C 500 0 295 3098 879 10299
o 230C5.00X1 7 A 500 0 455 3198 900 9668
20 230C5.00X1 7 B 500 0 455 309 889 9668
21 230C5.00X1 7 C 500 0 445 3098 884 9668
2 230C5.00X1 B A 500 0 505 3198 900 9994
% 230C5.00X1 B B 500 0 505 309 889 9994
20 230C5.00X1 B C 500 0 595 3098 886 9994
% 230C5.00X1 B A 500 0 755 3198 900 T159.4
% 230C5.00X1 B B 500 0 755 309 889 1594
27 230C5.00X1 B C 500 0 745 3098 890 1594
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Cables Report

CYMCAP Version 8.1 Revision 2
Study: Golden to Mars_G2M_New 3 Routes
Execution: J102-230_500kV,30_DOC,15__45_,5000kcmillnCu,@4156_5184A DLF1
Date: 11/3/2024 12:40:13 AM
No. Desc
General Cable Information
1 |Cable Equipment ID 500C5.00X
2 |Number of Cores Single Core
3 |Voltage V] 500
4 |Conductor Area [in?] 3.93
5 |Cable Overall Diameter [in] 5.99
6 |Maximum Steady-State Conductor Temperature [C] 90
7 { Conductor Temp: [C] 105
Conductor
8 [Material Copper
9 |Electrical Resistivity at 20°C [nQ.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*cm3)] 345
18 |Construction 6 Segments
14 |Conductor Insulation System Extruded
15 |Miliken Wires Construction Insulated Wires
16 |Ks (Skin Effect Coefficient) 0.35
17 |Kp (Proximity Effect Coefficient) 0.2
18 |Diameter [in] 249
Conductor Shield
19 |Thickness [in] 0.059
20 |Diameter [in] 2608
Insulation
21 |Material XLPE Unfilled
22 |Thermal Resistivity [K.m/W] 35
23 |Dielectric Loss Factor - ( tan delta ) 0.001
24 |Relative Permittivity - ( epsilon ) 25
25 |Specific Insulation Resistance Constant at 60°F - (K) [MQ.1000ft] 1858
26 |Thickness [in] 1.22
27 |Diameter [in] 5.049
Ir ion Screen
28 |Material Semi Conducting Screen
29 |Thickness [in] 0.059
30 |Diameter [in] 5.167
Non Metallic Layer - Water Swellable Tape
31 |Material EXTRUDED SEMICONDUCTIVE
82 |Thermal Resistivity [K.m/W] 25
33 |Thickness [in] 0.037
34 |Diameter [in] 5.241
Concentric neutral/Skid wires
35 |Are Concentric Neutral Wires Around Each Core? nla
36 |Material Copper
37 |Electrical Resistivity at 20°C [nQ.cm] 1.7241
38 |Temperature Coefficient at 20°C [1/K] 0.00393
89 |Reciprocal of Temperature Coefficient of Resistance (BETA) K] 2345
40 |Volumetric Specific Heat (SH) [J/(K*cm3)] 345
41 |Wire Type Round Wires
42 |Length of Lay [in] 45562
43 |Number of Wires 36
44 |Wire Gauge Undefined
45 |Thickness [in] 0.087
46 |Diameter [in] 5.414
Sheath
47 |ls Sheath Around Each Core? nla
48 |Material Copper
49 |Electrical Resistivity at 20°C [nQ.cm] 1.7241
50 |Temperature Coefficient at 20°C [1/K] 0.00393
51 |Reciprocal of Temperature Coefficient of Resistance (BETA) K] 2345
52 |Volumetric Specific Heat (SH) [J/(K*cm3)] 345
53 |Corrugation Type Non Corrugated
54 [Thickness [in] 0.011
55 |Diameter [in] 5.436
Jacket
56 |Material Polyethylene
57 |Thermal Resistivity [K.m/W] 35
58 |Thickness [in] 0.277
59 |Diameter [in] 5.99




No. Description Unit 1

Specific Installation Data
60 |Cable Equipment ID 500C5.00X
61 |Cable Frequency Hz] 60
62 |Sheath / Shield Bonding 1 Conductor 1 Point Bonded Triangular
63 |Loss Factor Constant (ALOS) 03
64 |Spacing Between Cables in Section nfa
65 |Duct construction PVC Duct in Concrete
66 |Duct material thermal resistivity [K.m/W] 6
67 |Duct filing material Air
68 |Inner diameter of the conduit [in] 7.942
69 |Outer diameter of the conduit [in] 8.625

|cable ID : 500C5.00%
Cable Title 500kV, 5000kemil Cu - 6 Seg, 1221 XLPE, Cu Conc, Taihan




ng Cables Report

CYMCAP Version 8.1 Revision 2
Study: Golden to Mars_G2M_New 3 Routes
Execution: J102-230_500kV,30_DOC,15__45_,5000kcmillinCu,@4156_5184A DLF1
Date: 11/3/2024 12:40:13 AM
No. escr
General Cable Information
1 |Cable Equipment ID 230C5.00X1
2 |Number of Cores Single Core
3 |Voltage [kV] 230
4 |Conductor Area [in?] 3.931
5 |[cable Overall Diameter in] 5.22
6 i teady-State Conductor Temp: [C] 90
7 i Conductor T ] 105
Conductor
8 |Material Copper
9 |Electrical Resistivity at 20°C [nQ.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) [W/(K*cme)] 3.45
18 |Construction 6 Segments
14 |Conductor Insulation System Extruded
15 |Milliken Wires Construction Insulated Wires
16 |Ks (Skin Effect Coeficient) 0.35
17 |Kp (Proximity Effect Coefficient) 0.2
18 | Diameter in] 254
Conductor Shield
19 [Thickness | [in] | 0.1
20 _|Diameter | in] | 274
Insulation
21 |Material XLPE Unfilled
22 |Thermal Resistivity [Km/w] 35
23 |Dielectric Loss Factor - ( tan delta ) 0.001
24 |Relative Permittivity - ( epsilon ) 25
25  |Specific Insulation Resistance Constant at 60°F - (K ) [MQ.1000ft] 1858
26 |Thickness in] 0.906
27 |Diameter [in] 4.552
Insulation Screen
28 |Material Semi Conducting Screen
29 |Thickness in] 0.05
30 |Diameter [in] 4.652
Non Metallic Layer - Water Swellable Tape 1
31 |Material EXTRUDED SEMICONDUCTIVE SCREEN
32 |Thermal Resistivity [Km/w] 25
33 |Thickness [in] 0.02
34 |Diameter in] 4.692
Concentric neutral/Skid wires
35 |Are Concentric Neutral Wires Around Each Core? na
36 |Material Copper
37 |Electrical Resistivity at 20°C [uQ.cm] 1.7241
38 |Temperature Coefficient at 20°C [1/K] 0.00393
39 | Reciprocal of Temperature Coefficient of Resistance (BETA) K] 2345
40 | Volumetric Specific Heat (SH) [U/(K*oma)] 3.45
41 |wire Type Round Wires
42 |Length of Lay in] 45562
43 |Number of Wires 46
44 |Wire Gauge 14
45 [Thickness in] 0.064
46 |Diameter [in] 4.82
Sheath
47 |ls Sheath Around Each Core? na
48 |Material Copper
49  |Electrical Resistivity at 20°C [nQ.cm] 1.7241
50 |Temperature Coefficient at 20°C [1/K] 0.00393
51 |Reciprocal of Temperature Coefficient of Resistance (BETA) K] 2345
52 | Volumetric Specific Heat (SH) [J/(Keme)] 3.45
53 |Corrugation Type Longitudinally Corrugated
54 | Corrugation height in] 0.006
55 |Tape overlap [in] 0.499999999
56 |Tape width in] 15.91299998
57 |Tape thickness [in] 0.008
58 |Accumulaton factor 12
59 |Thickness [in] 0.006
60 |Diameter in] 4912
Jacket
61 |Material Polyethylene
62 |Thermal Resistivity [K.m/W] 35
63 |Thickness in] 0.154
64 |Diameter [in] 5.22




No. Description Unit 1

Specific Ir ion Data
65 |Cable Equipment ID 230C5.00X1
66 |Cable Frequency [Hz] 60
67 |Sheath / Shield Bonding 1 Conductor 1 Point Bonded Triangular
68 |Loss Factor Constant (ALOS) 0.3
69 |Spacing Between Cables in Section nfa
70 |Duct construction PVC Duct in Concrete
71 |Duct material thermal resistivity [K.m/W] 6
72 |Duct filling material Air
73  |Inner diameter of the conduit [in] 7.942
74 |Outer diameter of the conduit [in] 8.625
|cable ID : 230C5.00x1
Cable Title 230kV, 5000 kemil Cu - 6 Seg, 906 XLPE, Cu cn, Prysmian




ng Study Summary

Teo
CYMCAP Version 8.1 Revision 2
Study: Golden to Mars_G2M_New 3 Routes
Execution: J103-230_500kV,30_DOC,15__45_,5000kcmillnCu,@4047_5043A DLF1
Date: 11/3/2024 12:00:14 AM
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
Factor on A, due to magnetic armour CYMCAPGuidance
Factor on A, due to magnetic duct CIGREGuidance
Factor on A; due to A"y CYMCAPGuidance
A", computation CIGREGuidance
A;pipe computation CYMCAPGuidance
\Wd computation CIGREGuidance
[T, computation CIGREGuidance
[T, computation CYMCAPGuidance
Installation Type:Multiple Ductbanks/Backfills
[Ambient Soil Temperature at Installation Depth [C] 12.0
Native Soil Thermal Resistivity [K.m/W] 1.15
Consider Non-Isothermal Earth Surface No
Thermal
Layer Name X[ft] Y [ft] Width [ft] Height [ft] Resistivity
[K.m/W]
NSTD DB2 0.0 31.429 2.6 2.6 0.8
NSTD DB4 45.0 31.429 2.6 2.6 0.8
NSTD DB5 90.0 31.429 2.6 2.6 0.8
NSTD DB6 135.0 31.429 2.6 2.6 0.8
NSTD DB7 180.001 31.429 2.6 2.6 0.8
NSTD DB6 -15.0 31.429 2.6 2.6 0.8
NSTD DB7 -30.0 31.429 2.6 2.6 0.8
NSTD DB8 -45.0 31.429 2.6 2.6 0.8
NSTD DB9 -60.0 31.429 2.6 2.6 0.8
[T ——
mmm Wa
e

Results Summary
Cable No. Cable ID Circuit No. Feeder ID Cable Phase | Cable Frequency D"F"ayc';:r“’ X = v = lemeeralure Ty | Ampaciy tal
[ 500C5.00X [ A 50.0 0 05 3198 900 8095
2 500C5.00X [ B 500 0 05 309 890 8095
3 500C5.00X [ C 500 0 05 3098 878 8095
4 500C5.00X 2 A 500 0 25 3198 900 9973
B 500C5.00X 2 B 500 0 15 309 9.0 9973
B 500C5.00X B C 500 0 455 3098 EX 9973
7 500C5.00X 3 A 500 0 895 3198 900 0294
B 500C5.00X 3 B 500 0 895 309 89.0 0294
B 500C5.00X 3 C 500 0 %05 3098 882 10294
10 500C5.00X 4 A 500 0 345 3198 900 10593
T 500C5.00X 4 B 500 0 345 309 891 10593
B 500C5.00X 4 C 500 0 355 3098 882 10593
3 500C5.00X B A 500 0 1795 31.93 %00 1475
14 500C5.00X 5 B 60.0 1.0 179.5 30.93 89.2 11475
B 500C5.00X B C 500 0 1805 3098 880 1475
i 230C5.00X1 B A 500 0 155 3198 900 9556
7 230C5.00X1 B B 500 0 55 309 889 9556
is 230C5.00X1 B C 500 0 a5 3098 883 9556
19 230C5.00X1 7 A 500 0 305 3198 900 9454
20 230C5.00X1 7 B 500 0 305 309 889 9454
Bl 230C5.00X1 7 C 500 0 295 3098 884 9454
2 230C5.00X1 B A 500 0 255 3198 900 9910
% 230C5.00X1 B B 500 0 455 309 889 9910
20 230C5.00X1 B C 500 0 445 3098 886 9910
% 230C5.00X1 B A 500 0 505 3198 900 1553
% 230C5.00X1 B B 500 0 505 309 889 1553
27 230C5.00X1 B C 500 0 595 3098 890 1553




CYmE Steady State Summary

CYMCAP Version 1 Rovsion2
Stuay: Golden o Mars_G2M_New3 Roules
Execution: 4103:230_500KY.30_DOC. 15_45_5000kcmilnCu@4047_5043A DLF1
Date: 111372024 1200:14 AM
nstalation type: Mutiple Ductbanks
‘Steady State Option Unequally Loaded
Ambient lemperature [C]
Native Soll Thermal Resistivity [K.mW] 115
Consider Non-isothermal Earth Surface No
Consider effect of soildry out No
Consider Electrical interaction between circuls No
phase circuits) °
Variable Description Unit Cables
Gabe No._Cablo Index Number ' 2 3 4 5 6 7 0 5 10 i i2 i3 i i6 17 is 19 20 21 2 2 2 25 2 27
Cable ID__[Cabo Easpment 1D 50005 00%_|_50005.00x | 500C5 00X | 50005 00% | 50005.00x | 500Cs 00X | 50005 00x | 50005.00x | 5000 00X | 50005 00x | 50005 00x | 50005 00% | 0005 0ox | 50065 00x | 50005 00x_| 23005 00x1 | 23005 00x1 ] 25005 001 | 23005 00x1 | 23005.00x1 | 23005 001 | 23005 00%1 | 23005.00x1 | 23005 001 | 23005 001 | 23005 00x1 | 230085 001
Phase _[Cabe Praso A 5 c A 5 c A 5 c A 5 c A 5 c A 5 c " 5 c A 5 c A 5 c
@ Speraing Frecuency i) 500 500 o 500 500 o 500 o o 500 o 500 500 o 500 500 o 500 500 o o 500 o o 500 o o
X coordinate [} 05 05 5 445 445 455 895 5 5 1345 1345 1355 1795 1795 1805 155 155 145 305 305 295 5.5 5.5 4.5 0.5 0.5 595
Cooranalc ] 5193 5093 5093 3193 3093 5093 3193 3093 5093 3103 3093 3093 3193 3093 3093 3103 3093 3093 3103 3093 3093 3193 5093 5093 3193 5093 3093
DiE i Load Facior bl 0 0 0 o o 0 0 0 0 0 0 o 0 0 o 0 0 o 0 0 0 0 0 0 0 0 0
+ Gonductor [ 1 Gonciuetor 1|1 Gonavetor [ Gomatuctor 1 | 1 Goneuctor 1|1 Gonauetor [ Condtuetar 1+ Gonductor 1| 1 Gongutor [ Canductor 1]+ Conauctor 1| Gonducor [ canduetor 1|1 Gonauetor | Gonductor [ 1 conciuetor |1 Gonauetor [ Gomauetor 1 [ 1 coneuctor 1|1 Gonauetor [ Comauetar 1|+ conuctor 1| 1 Gongutor [ Candtuctor 1+ Conductor 1| 1 Gonducor [ 1 canductor
Fonang Type Paint Bonded | Point Bonded | Polnt Bonded | paint Bonced | Point Boded | Point Bonce | Pt Bonced | Point Bonded | Paint Banced | ain Banded | Point Bonded | Pairt Banded | Point Bonded | Polnt Bonded | Paint Bonced | Point Bonded | Point Bonce | paint Bonced | Point Bored | Point Banced | paint Banced | PointBonded | Pairt Banced | Poin Banded | Point Bonded | Pairt Bonded | Poin Bonded
Tranguer | Trianguar | Traour | Trianguer | Tranguar | Trianguer | Trianguar | Tranouir | Tranguer | Tranguar | Trianguer | Trianguar | Tranouir | Tranguer | Tranguar | Trianguer | Trianguar | Traouer | Tranouer | Tranguar | Trianguer | Trianguar | Trianguir | Tranguer | Trianguar | Trianguer | Trianguiar
[Ampacity
| JStoady State Ampacty | | T ers | rtiars | viars | owse ] osse | osee ] owa ] oasa | ome ] oso ] w0 | osio ] riess
o onductor temperature 500 550 o756 500 550 a1 500 550 e52 500 o1 e52 500 52 550 500 o550 o5 500 e55 ) 500 o550 o560 500 o550 550
6 hoats S50 as a8 a5 B35 27 a2 [ 24 a0 ) 21 a2 523 G S66 B5s as 67 56 £ T 53 a5 52 a0 a1
6 [Armou emperare e e E7y E7y E7y 7y E7Y E7y s E7y E7y . E7y E7y . E7y E7y E7y E7y E7y Na e e Na e e Na
oot B52 Baz 30 B35 525 17 53z 523 ia 525 520 EEl 520 iz 00 S62 £ Bas B63 B52 a7 60 Bas Bas Bas B35 S35
oot 616 505 ) 755 775 771 ) iz 765 775 770 761 ) 755 743 625 615 612 651 620 615 625 (Y] 610 60,1 755 750
[Fosistances |
Ry IE)Res-slameollhecandmmalzo'c [0mio) o116 001116 001116 001116 001116 6 00 001116 001116 001116 001116 001116 001116 001116 001116 001116 001116 001116
A AC Rosistance of the Conductor at Oporating Tomperature. [Qmie] 01663 | ooress |
s JSkin Etfect Factor 16155
yo_ JProximiy Ettoct Factor 00713 0.00719
[Cosees
e [Coraucior Losses i o637 | 0sosi | zosis ] sisaee iz | aiiere ] sawes Sterse | sevoro | avaszs | avacer | aizees | zerrii | eeewes | oeeers | zeises 2e0s71 | sosaze | soeeas o407
i [Dickecrc Losses W 2032|201z | zoie | ooz | zowwe | zosse | zoisez 2032|2012 | 2oisse | ooissz | 2otz | 0ssam | ossass | ossase 05549 | o0ssa39 | 0ssase 055439
s W 016773 | oieez6 | oieses | 0zseor | ozseso | oearse | oaose 0a2407 | oszass | oseois | oser | oseese | oieaes | oiesor | oizez Oi2zss | oisas | oisase Oe352
a o Pipe Losses W 00 00 00 00 00 00 00 00 00 00 00 00 00 00 o0 | oo 00
o ossos W Toesiz | dveiz | aesers | sasae | sazesr | cazoes | Sesers Seoa7r | seseos | csaiel | oooar | esaam | aseets | sesos | ssaser [Svears | s77sse | T
N reen Loss Factor 0.09094 009141 0.09196 00913 009177 009218 009137 87 009231 0.09165 0.09205 0.09263 004332 0.04358 004372 0.04335 0.0436 0.04375
N mour Loss Factor < Pipe Loss Facior 00 00 00 00 00 00 00 00 00 00 | o0 | o0 | o0 | o0 | oo 00 00
Fnemu Tesistances
reuiaton )| oa0s 04040 04080 04010 04080 04040 04080 04080 04040 04049 04049 04049 04049 04049 04049
[ mw | oo 00 00 00 00 00 00 00 00 00 00 00 00 00 00 | oo T oo T oo T oo T oo T oo T oo T o0 T oo T o0 ]
[ outor covering W) | oosaos | oosio | oosaos | oosaos | oosaos | oosaos | oosace | oosaos | oosaos | ocosics | oosaos | oosaos | cosis | ousaos | oosaoe
mw) | 520744 516179 508529 401342 396257 391883 383624 379135 374915 368201 363902 350564 326127 322659 317601
[Otrers -
o [ o8 7 Si7 507 W96 rx) 95 s 478 s s 6o a5 a7 7 503 501 556 505 505 501 501 550 577 ] 510 0
[ Induced Voltage (stanging) on Sheath [Vimie] 159,18 141.05 17619 20225 T84 20718 20869 18413 21593 21596 78869 22139 22991 20321 24275 20611 783.36 21125 20762 78426 20323 22115 795.95 20771 26434 2559 23244
[ Inducod Vollage (stanano) on Concentls Wies imio| | 16095 263 [GED 20041 5064 20555 21092 664 21616 21626 iz 22368 23241 20574 a2z 20573 8601 21567 2102 60 20561 22355 967 21041 26747 23700 23559
1 Wotakc Scroon 0] 00 ) 00 00 00 00 00 00 00 00 00 00 00 00 ) 00 00 00 00 00 00 00 00 00 00 00 00




Cables Report

CYMCAP Version 8.1 Revision 2
Study: Golden to Mars_G2M_New 3 Routes
Execution: J103-230_500kV,30_DOC,15__45_,5000kcmillnCu,@4047_5043A DLF1
Date: 11/3/2024 12:00:14 AM
No. Desc
General Cable Information
1 |Cable Equipment ID 500C5.00X
2 |Number of Cores Single Core
3 |Voltage V] 500
4 |Conductor Area [in?] 3.93
5 |Cable Overall Diameter [in] 5.99
6 |Maximum Steady-State Conductor Temperature [C] 90
7 { Conductor Temp: [C] 105
Conductor
8 [Material Copper
9 |Electrical Resistivity at 20°C [nQ.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*cm3)] 345
18 |Construction 6 Segments
14 |Conductor Insulation System Extruded
15 |Miliken Wires Construction Insulated Wires
16 |Ks (Skin Effect Coefficient) 0.35
17 |Kp (Proximity Effect Coefficient) 0.2
18 |Diameter [in] 249
Conductor Shield
19 |Thickness [in] 0.059
20 |Diameter [in] 2608
Insulation
21 |Material XLPE Unfilled
22 |Thermal Resistivity [K.m/W] 35
23 |Dielectric Loss Factor - ( tan delta ) 0.001
24 |Relative Permittivity - ( epsilon ) 25
25 |Specific Insulation Resistance Constant at 60°F - (K) [MQ.1000ft] 1858
26 |Thickness [in] 1.22
27 |Diameter [in] 5.049
Ir ion Screen
28 |Material Semi Conducting Screen
29 |Thickness [in] 0.059
30 |Diameter [in] 5.167
Non Metallic Layer - Water Swellable Tape
31 |Material EXTRUDED SEMICONDUCTIVE
82 |Thermal Resistivity [K.m/W] 25
33 |Thickness [in] 0.037
34 |Diameter [in] 5.241
Concentric neutral/Skid wires
35 |Are Concentric Neutral Wires Around Each Core? nla
36 |Material Copper
37 |Electrical Resistivity at 20°C [nQ.cm] 1.7241
38 |Temperature Coefficient at 20°C [1/K] 0.00393
89 |Reciprocal of Temperature Coefficient of Resistance (BETA) K] 2345
40 |Volumetric Specific Heat (SH) [J/(K*cm3)] 345
41 |Wire Type Round Wires
42 |Length of Lay [in] 45562
43 |Number of Wires 36
44 |Wire Gauge Undefined
45 |Thickness [in] 0.087
46 |Diameter [in] 5.414
Sheath
47 |ls Sheath Around Each Core? nla
48 |Material Copper
49 |Electrical Resistivity at 20°C [nQ.cm] 1.7241
50 |Temperature Coefficient at 20°C [1/K] 0.00393
51 |Reciprocal of Temperature Coefficient of Resistance (BETA) K] 2345
52 |Volumetric Specific Heat (SH) [J/(K*cm3)] 345
53 |Corrugation Type Non Corrugated
54 [Thickness [in] 0.011
55 |Diameter [in] 5.436
Jacket
56 |Material Polyethylene
57 |Thermal Resistivity [K.m/W] 35
58 |Thickness [in] 0.277
59 |Diameter [in] 5.99




No. Description Unit 1

Specific Installation Data
60 |Cable Equipment ID 500C5.00X
61 |Cable Frequency Hz] 60
62 |Sheath / Shield Bonding 1 Conductor 1 Point Bonded Triangular
63 |Loss Factor Constant (ALOS) 03
64 |Spacing Between Cables in Section nfa
65 |Duct construction PVC Duct in Concrete
66 |Duct material thermal resistivity [K.m/W] 6
67 |Duct filing material Air
68 |Inner diameter of the conduit [in] 7.942
69 |Outer diameter of the conduit [in] 8.625

|cable ID : 500C5.00%
Cable Title 500kV, 5000kemil Cu - 6 Seg, 1221 XLPE, Cu Conc, Taihan




ng Cables Report

CYMCAP Version 8.1 Revision 2
Study: Golden to Mars_G2M_New 3 Routes
Execution: J103-230_500kV,30_DOC,15__45_,5000kcmillInCu,@4047_5043A DLF1
Date: 11/3/2024 12:00:14 AM
No. escr
General Cable Information
1 |Cable Equipment ID 230C5.00X1
2 |Number of Cores Single Core
3 |Voltage [kV] 230
4 |Conductor Area [in?] 3.931
5 |[cable Overall Diameter in] 5.22
6 i teady-State Conductor Temp: [C] 90
7 i Conductor T ] 105
Conductor
8 |Material Copper
9 |Electrical Resistivity at 20°C [nQ.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) [W/(K*cme)] 3.45
18 |Construction 6 Segments
14 |Conductor Insulation System Extruded
15 |Milliken Wires Construction Insulated Wires
16 |Ks (Skin Effect Coeficient) 0.35
17 |Kp (Proximity Effect Coefficient) 0.2
18 | Diameter in] 254
Conductor Shield
19 [Thickness | [in] | 0.1
20 _|Diameter | in] | 274
Insulation
21 |Material XLPE Unfilled
22 |Thermal Resistivity [Km/w] 35
23 |Dielectric Loss Factor - ( tan delta ) 0.001
24 |Relative Permittivity - ( epsilon ) 25
25  |Specific Insulation Resistance Constant at 60°F - (K ) [MQ.1000ft] 1858
26 |Thickness in] 0.906
27 |Diameter [in] 4.552
Insulation Screen
28 |Material Semi Conducting Screen
29 |Thickness in] 0.05
30 |Diameter [in] 4.652
Non Metallic Layer - Water Swellable Tape 1
31 |Material EXTRUDED SEMICONDUCTIVE SCREEN
32 |Thermal Resistivity [Km/w] 25
33 |Thickness [in] 0.02
34 |Diameter in] 4.692
Concentric neutral/Skid wires
35 |Are Concentric Neutral Wires Around Each Core? na
36 |Material Copper
37 |Electrical Resistivity at 20°C [uQ.cm] 1.7241
38 |Temperature Coefficient at 20°C [1/K] 0.00393
39 | Reciprocal of Temperature Coefficient of Resistance (BETA) K] 2345
40 | Volumetric Specific Heat (SH) [U/(K*oma)] 3.45
41 |wire Type Round Wires
42 |Length of Lay in] 45562
43 |Number of Wires 46
44 |Wire Gauge 14
45 [Thickness in] 0.064
46 |Diameter [in] 4.82
Sheath
47 |ls Sheath Around Each Core? na
48 |Material Copper
49  |Electrical Resistivity at 20°C [nQ.cm] 1.7241
50 |Temperature Coefficient at 20°C [1/K] 0.00393
51 |Reciprocal of Temperature Coefficient of Resistance (BETA) K] 2345
52 | Volumetric Specific Heat (SH) [J/(Keme)] 3.45
53 |Corrugation Type Longitudinally Corrugated
54 | Corrugation height in] 0.006
55 |Tape overlap [in] 0.499999999
56 |Tape width in] 15.91299998
57 |Tape thickness [in] 0.008
58 |Accumulaton factor 12
59 |Thickness [in] 0.006
60 |Diameter in] 4912
Jacket
61 |Material Polyethylene
62 |Thermal Resistivity [K.m/W] 35
63 |Thickness in] 0.154
64 |Diameter [in] 5.22




No. Description Unit 1

Specific Ir ion Data
65 |Cable Equipment ID 230C5.00X1
66 |Cable Frequency [Hz] 60
67 |Sheath / Shield Bonding 1 Conductor 1 Point Bonded Triangular
68 |Loss Factor Constant (ALOS) 0.3
69 |Spacing Between Cables in Section nfa
70 |Duct construction PVC Duct in Concrete
71 |Duct material thermal resistivity [K.m/W] 6
72 |Duct filling material Air
73  |Inner diameter of the conduit [in] 7.942
74 |Outer diameter of the conduit [in] 8.625
|cable ID : 230C5.00x1
Cable Title 230kV, 5000 kemil Cu - 6 Seg, 906 XLPE, Cu cn, Prysmian
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CYMCAP Version 8.1 Revision 2
Study: Golden to Mars_G2M_New 3 Routes
Execution: K100-230_500kV,45_DOC,15__60_,5000kcmillnCu,@3825_4878A DLF1
Date: 11/2/2024 9:43:17 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
Factor on A, due to magnetic armour CYMCAPGuidance
Factor on A, due to magnetic duct CIGREGuidance
Factor on A; due to A"y CYMCAPGuidance
A", computation CIGREGuidance
A;pipe computation CYMCAPGuidance
\Wd computation CIGREGuidance
[T, computation CIGREGuidance
[T, computation CYMCAPGuidance
Installation Type:Multiple Ductbanks/Backfills
[Ambient Soil Temperature at Installation Depth [C] 12.0
Native Soil Thermal Resistivity [K.m/W] 1.15
Consider Non-Isothermal Earth Surface No
Thermal
Layer Name X[ft] Y [ft] Width [ft] Height [ft] Resistivity
[K.m/W]
NSTD DB2 0.0 46.265 2.3 2.3 0.8
NSTD DB4 60.0 46.265 23 23 0.8
NSTD DB5 120.0 46.265 23 23 0.8
NSTD DB6 180.001 46.265 23 23 0.8
NSTD DB7 240.001 46.265 23 23 0.8
NSTD DB6 -60.0 46.265 23 23 0.8
NSTD DB7 -75.0 46.265 23 23 0.8
NSTD DB8 -90.0 46.265 23 23 0.8
NSTD DB9 -105.0 46.265 23 23 0.8
[T ——
— L) ot oo

Results Summary
Cable No. Cable ID Circuit No. Feeder ID Cable Phase | Cable Frequency D"F"ayc';:r“’ X = v = lemeeralure Ty | Ampaciy tal
[ 500C5.00X [ A 50.0 0 05 4676 900 9185
2 500C5.00X [ B 500 0 05 4576 891 9185
3 500C5.00X [ C 500 0 05 4576 883 9185
4 500C5.00X 2 A 500 0 595 1676 900 9434
B 500C5.00X 2 B 500 0 595 45.76 9.2 9434
B 500C5.00X B C 500 0 505 4576 883 9434
7 500C5.00X 3 A 500 0 1195 1676 900 9579
B 500C5.00X 3 B 500 0 195 45.76 9.2 957.9
B 500C5.00X 3 C 500 0 205 4576 883 957.9
10 500C5.00X 4 A 500 0 795 1676 900 9852
11 500C5.00X 4 B 60.0 1.0 179.5 45.76 89.2 985.2
B 500C5.00X 4 C 500 0 1805 4576 882 9852
3 500C5.00X B A 500 0 2395 %6.76 %00 0728
14 500C5.00X 5 B 60.0 1.0 239.5 45.76 89.2 1072.8
B 500C5.00X B C 500 0 2405 45.76 8.0 0728
i 230C5.00X1 B A 500 0 505 1676 900 9787
7 230C5.00X1 B B 500 0 505 4576 893 9787
is 230C5.00X1 B C 500 0 595 4576 883 9787
19 230C5.00X1 7 A 500 0 755 1676 900 8826
20 230C5.00X1 7 B 500 0 755 4576 894 8826
21 230C5.00X1 7 C 500 0 745 4576 888 8826
2 230C5.00X1 B A 500 0 905 1676 900 9045
% 230C5.00X1 B B 500 0 905 4576 894 9045
20 230C5.00X1 B C 500 0 8395 4576 9.0 9045
% 230C5.00X1 B A 500 0 055 1676 900 10589
% 230C5.00X1 B B 500 0 055 4576 894 0589
27 230C5.00X1 B C 500 0 045 4576 894 0589
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Cables Report

CYMCAP Version 8.1 Revision 2
Study: Golden to Mars_G2M_New 3 Routes
Execution: K100-230_500kV,45_DOC,15__60_,5000kcmilinCu,@3825_4878A DLF1
Date: 11/2/2024 9:43:17 PM
No. Desc
General Cable Information
1 |Cable Equipment ID 500C5.00X
2 |Number of Cores Single Core
3 |Voltage V] 500
4 |Conductor Area [in?] 3.93
5 |Cable Overall Diameter [in] 5.99
6 |Maximum Steady-State Conductor Temperature [C] 90
7 { Conductor Temp: [C] 105
Conductor
8 [Material Copper
9 |Electrical Resistivity at 20°C [nQ.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*cm3)] 345
18 |Construction 6 Segments
14 |Conductor Insulation System Extruded
15 |Miliken Wires Construction Insulated Wires
16 |Ks (Skin Effect Coefficient) 0.35
17 |Kp (Proximity Effect Coefficient) 0.2
18 |Diameter [in] 249
Conductor Shield
19 |Thickness [in] 0.059
20 |Diameter [in] 2608
Insulation
21 |Material XLPE Unfilled
22 |Thermal Resistivity [K.m/W] 35
23 |Dielectric Loss Factor - ( tan delta ) 0.001
24 |Relative Permittivity - ( epsilon ) 25
25 |Specific Insulation Resistance Constant at 60°F - (K) [MQ.1000ft] 1858
26 |Thickness [in] 1.22
27 |Diameter [in] 5.049
Ir ion Screen
28 |Material Semi Conducting Screen
29 |Thickness [in] 0.059
30 |Diameter [in] 5.167
Non Metallic Layer - Water Swellable Tape
31 |Material EXTRUDED SEMICONDUCTIVE
82 |Thermal Resistivity [K.m/W] 25
33 |Thickness [in] 0.037
34 |Diameter [in] 5.241
Concentric neutral/Skid wires
35 |Are Concentric Neutral Wires Around Each Core? nla
36 |Material Copper
37 |Electrical Resistivity at 20°C [nQ.cm] 1.7241
38 |Temperature Coefficient at 20°C [1/K] 0.00393
89 |Reciprocal of Temperature Coefficient of Resistance (BETA) K] 2345
40 |Volumetric Specific Heat (SH) [J/(K*cm3)] 345
41 |Wire Type Round Wires
42 |Length of Lay [in] 45562
43 |Number of Wires 36
44 |Wire Gauge Undefined
45 |Thickness [in] 0.087
46 |Diameter [in] 5.414
Sheath
47 |ls Sheath Around Each Core? nla
48 |Material Copper
49 |Electrical Resistivity at 20°C [nQ.cm] 1.7241
50 |Temperature Coefficient at 20°C [1/K] 0.00393
51 |Reciprocal of Temperature Coefficient of Resistance (BETA) K] 2345
52 |Volumetric Specific Heat (SH) [J/(K*cm3)] 345
53 |Corrugation Type Non Corrugated
54 [Thickness [in] 0.011
55 |Diameter [in] 5.436
Jacket
56 |Material Polyethylene
57 |Thermal Resistivity [K.m/W] 35
58 |Thickness [in] 0.277
59 |Diameter [in] 5.99




No. Description Unit 1

Specific Installation Data
60 |Cable Equipment ID 500C5.00X
61 |Cable Frequency Hz] 60
62 |Sheath / Shield Bonding 1 Conductor 1 Point Bonded Triangular
63 |Loss Factor Constant (ALOS) 03
64 |Spacing Between Cables in Section nfa
65 |Duct construction Polyethylene in Concrete
66 |Duct material thermal resistivity [K.m/W] 35
67 |Duct filing material Air
68 |Inner diameter of the conduit [in] 8.678
69 |Outer diameter of the conduit [in] 10.75

|cable ID : 500C5.00%
Cable Title 500kV, 5000kemil Cu - 6 Seg, 1221 XLPE, Cu Conc, Taihan




ng Cables Report

CYMCAP Version 8.1 Revision 2
Study: Golden to Mars_G2M_New 3 Routes
Execution: K100-230_500kV,45_DOC,15__60_,5000kcmillInCu,@3825_4878A DLF1
Date: 11/2/2024 9:43:17 PM
No. escr
General Cable Information
1 |Cable Equipment ID 230C5.00X1
2 |Number of Cores Single Core
3 |Voltage [kV] 230
4 |Conductor Area [in?] 3.931
5 |[cable Overall Diameter in] 5.22
6 i teady-State Conductor Temp: [C] 90
7 i Conductor T ] 105
Conductor
8 |Material Copper
9 |Electrical Resistivity at 20°C [nQ.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) [W/(K*cme)] 3.45
18 |Construction 6 Segments
14 |Conductor Insulation System Extruded
15 |Milliken Wires Construction Insulated Wires
16 |Ks (Skin Effect Coeficient) 0.35
17 |Kp (Proximity Effect Coefficient) 0.2
18 | Diameter in] 254
Conductor Shield
19 [Thickness | [in] | 0.1
20 _|Diameter | in] | 274
Insulation
21 |Material XLPE Unfilled
22 |Thermal Resistivity [Km/w] 35
23 |Dielectric Loss Factor - ( tan delta ) 0.001
24 |Relative Permittivity - ( epsilon ) 25
25  |Specific Insulation Resistance Constant at 60°F - (K ) [MQ.1000ft] 1858
26 |Thickness in] 0.906
27 |Diameter [in] 4.552
Insulation Screen
28 |Material Semi Conducting Screen
29 |Thickness in] 0.05
30 |Diameter [in] 4.652
Non Metallic Layer - Water Swellable Tape 1
31 |Material EXTRUDED SEMICONDUCTIVE SCREEN
32 |Thermal Resistivity [Km/w] 25
33 |Thickness [in] 0.02
34 |Diameter in] 4.692
Concentric neutral/Skid wires
35 |Are Concentric Neutral Wires Around Each Core? na
36 |Material Copper
37 |Electrical Resistivity at 20°C [uQ.cm] 1.7241
38 |Temperature Coefficient at 20°C [1/K] 0.00393
39 | Reciprocal of Temperature Coefficient of Resistance (BETA) K] 2345
40 | Volumetric Specific Heat (SH) [U/(K*oma)] 3.45
41 |wire Type Round Wires
42 |Length of Lay in] 45562
43 |Number of Wires 46
44 |Wire Gauge 14
45 [Thickness in] 0.064
46 |Diameter [in] 4.82
Sheath
47 |ls Sheath Around Each Core? na
48 |Material Copper
49  |Electrical Resistivity at 20°C [nQ.cm] 1.7241
50 |Temperature Coefficient at 20°C [1/K] 0.00393
51 |Reciprocal of Temperature Coefficient of Resistance (BETA) K] 2345
52 | Volumetric Specific Heat (SH) [J/(Keme)] 3.45
53 |Corrugation Type Longitudinally Corrugated
54 | Corrugation height in] 0.006
55 |Tape overlap [in] 0.499999999
56 |Tape width in] 15.91299998
57 |Tape thickness [in] 0.008
58 |Accumulaton factor 12
59 |Thickness [in] 0.006
60 |Diameter in] 4912
Jacket
61 |Material Polyethylene
62 |Thermal Resistivity [K.m/W] 35
63 |Thickness in] 0.154
64 |Diameter [in] 5.22




No. Description Unit 1

Specific Ir ion Data
65 |Cable Equipment ID 230C5.00X1
66 |Cable Frequency [Hz] 60
67 |Sheath / Shield Bonding 1 Conductor 1 Point Bonded Triangular
68 |Loss Factor Constant (ALOS) 0.3
69 |Spacing Between Cables in Section nfa
70 |Duct construction Polyethylene in Concrete
71 |Duct material thermal resistivity [K.m/W] 35
72 |Duct filling material Air
73  |Inner diameter of the conduit [in] 6.963
74 |Outer diameter of the conduit [in] 8.625
|cable ID : 230C5.00x1
Cable Title 230kV, 5000 kemil Cu - 6 Seg, 906 XLPE, Cu cn, Prysmian
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CYMCAP Version 8.1 Revision 2
Study: Golden to Mars_G2M_New 3 Routes
Execution: K101-230_500kV,45_DOC,25_ 70_,5000kcmillnCu,@4229_5092A DLF1
Date: 11/2/2024 7:22:55 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: |EC-228
Standard Settings Options
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
Factor on A, due to A'y CYMCAPGuidance
[A"; computation CIGREGuidance
A.pipe i CYMCAPGuidance.
(Wd i CIGREGuidance
T computation CIGREGuidance
T, computation CYMCAPGuidance
Installation Type:Multiple Ductbanks/Backfills
|Ambient Soil Temperature at Installation Depth [C] 12.0
Native Soil Thermal Resistivity [K.m/W] 1.15
[Consider Non-Isothermal Earth Surface No
Thermal
Layer Name X [ft] Y [ Width [ft] Height [ff] Resistivity
[K.m/W]

NSTD DB2 0.0 46.265 2.3 2.3 0.8

NSTD DB4 70.0 46.265 2.3 2.3 0.8

NSTD DB5 140.0 46.265 2.3 2.3 0.8

NSTD DB6 210.001 46.265 2.3 2.3 0.8

NSTD DB7 280.001 46.265 2.3 2.3 0.8

NSTD DB6 -70.0 46.265 2.3 2.3 0.8

NSTD DB7 -95.0 46.265 2.3 2.3 0.8

NSTD DB8 -120.0 46.265 2.3 2.3 0.8

NSTD DB9 -145.0 46.265 2.3 2.3 0.8

ey ey, pew, e, ey, sy 30
Bomg freompan pam T 2

Results Summary
Cable No. Cable ID Circuit No. Feeder ID Cable Phase | Cable Frequency DaF'g’c't'::“’ x o Y & romporatroricy| AmPcity [A]

1 500C5.00X 1 A 60.0 1.0 0.5 46.76 90.0 9715
2 500C5.00X 1 B 60.0 1.0 0.5 45.76 89.1 9715
3 500C5.00X 1 C 60.0 1.0 0.5 45.76 88.2 9715
4 500C5.00X 2 A 60.0 1.0 69.5 46.76 90.0 993.0
5 500C5.00X 2 B 50.0 0 595 4576 892 9930
6 500C5.00X 2 C 60.0 1.0 70.5 45.76 88.2 993.0
7 500C5.00X 3 A 60.0 1.0 139.5 46.76 90.0 1004.2
8 500C5.00X 3 B 60.0 1.0 139.5 45.76 89.2 1004.2
9 500C5.00X 3 C 60.0 1.0 140.5 45.76 88.2 1004.2
10 500C5.00X 4 A 60.0 1.0 209.5 46.76 90.0 1025.1
11 500C5.00X 4 B 60.0 1.0 209.5 45.76 89.2 1025.1
12 500C5.00X 4 C 60.0 1.0 210.5 45.76 88.2 1025.1
13 500C5.00X 5 A 60.0 1.0 279.5 46.76 90.0 1098.3
14 500C5.00X 5 B 60.0 1.0 279.5 45.76 89.3 1098.3
15 500C5.00X 5 C 60.0 1.0 280.5 45.76 88.0 1098.3
16 230C5.00X1 6 A 60.0 1.0 -70.5 46.76 90.0 1072.5
17 230C5.00X1 6 B 60.0 1.0 -70.5 45.76 89.3 1072.5
18 230C5.00X1 6 C 60.0 1.0 -69.5 45.76 88.3 1072.5
19 230C5.00X1 7 A 60.0 1.0 -95.5 46.76 90.0 996.0
20 230C5.00X1 7 B 50.0 0 955 4576 893 9960
21 230C5.00X1 7 C 60.0 1.0 -94.5 45.76 88.7 996.0
22 230C5.00X1 8 A 60.0 1.0 -120.5 46.76 90.0 1015.4
23 230C5.00X1 8 B 60.0 1.0 -120.5 45.76 89.4 1015.4
24 230C5.00X1 8 C 60.0 1.0 -119.5 45.76 88.9 1015.4
25 230C5.00X1 9 A 60.0 1.0 -145.5 46.76 90.0 1145.3
26 230C5.00X1 9 B 60.0 1.0 -145.5 45.76 89.4 1145.3
27 230C5.00X1 9 C 60.0 1.0 -1445 45.76 89.1 1145.3
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Cables Report

CYMCAP Version 8.1 Revision 2
Study: Golden to Mars_G2M_New 3 Routes
Execution: K101-230_500kV,45_DOC,25__70_,5000kcmilinCu,@4229_5092A DLF1
Date: 11/2/2024 7:22:55 PM
No. Desc
General Cable Information
1 |Cable Equipment ID 500C5.00X
2 |Number of Cores Single Core
3 |Voltage V] 500
4 |Conductor Area [in?] 3.93
5 |Cable Overall Diameter [in] 5.99
6 |Maximum Steady-State Conductor Temperature [C] 90
7 { Conductor Temp: [C] 105
Conductor
8 [Material Copper
9 |Electrical Resistivity at 20°C [nQ.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*cm3)] 345
18 |Construction 6 Segments
14 |Conductor Insulation System Extruded
15 |Miliken Wires Construction Insulated Wires
16 |Ks (Skin Effect Coefficient) 0.35
17 |Kp (Proximity Effect Coefficient) 0.2
18 |Diameter [in] 249
Conductor Shield
19 |Thickness [in] 0.059
20 |Diameter [in] 2608
Insulation
21 |Material XLPE Unfilled
22 |Thermal Resistivity [K.m/W] 35
23 |Dielectric Loss Factor - ( tan delta ) 0.001
24 |Relative Permittivity - ( epsilon ) 25
25 |Specific Insulation Resistance Constant at 60°F - (K) [MQ.1000ft] 1858
26 |Thickness [in] 1.22
27 |Diameter [in] 5.049
Ir ion Screen
28 |Material Semi Conducting Screen
29 |Thickness [in] 0.059
30 |Diameter [in] 5.167
Non Metallic Layer - Water Swellable Tape
31 |Material EXTRUDED SEMICONDUCTIVE
82 |Thermal Resistivity [K.m/W] 25
33 |Thickness [in] 0.037
34 |Diameter [in] 5.241
Concentric neutral/Skid wires
35 |Are Concentric Neutral Wires Around Each Core? nla
36 |Material Copper
37 |Electrical Resistivity at 20°C [nQ.cm] 1.7241
38 |Temperature Coefficient at 20°C [1/K] 0.00393
89 |Reciprocal of Temperature Coefficient of Resistance (BETA) K] 2345
40 |Volumetric Specific Heat (SH) [J/(K*cm3)] 345
41 |Wire Type Round Wires
42 |Length of Lay [in] 45562
43 |Number of Wires 36
44 |Wire Gauge Undefined
45 |Thickness [in] 0.087
46 |Diameter [in] 5.414
Sheath
47 |ls Sheath Around Each Core? nla
48 |Material Copper
49 |Electrical Resistivity at 20°C [nQ.cm] 1.7241
50 |Temperature Coefficient at 20°C [1/K] 0.00393
51 |Reciprocal of Temperature Coefficient of Resistance (BETA) K] 2345
52 |Volumetric Specific Heat (SH) [J/(K*cm3)] 345
53 |Corrugation Type Non Corrugated
54 [Thickness [in] 0.011
55 |Diameter [in] 5.436
Jacket
56 |Material Polyethylene
57 |Thermal Resistivity [K.m/W] 35
58 |Thickness [in] 0.277
59 |Diameter [in] 5.99




No. Description Unit 1

Specific Installation Data
60 |Cable Equipment ID 500C5.00X
61 |Cable Frequency Hz] 60
62 |Sheath / Shield Bonding 1 Conductor 1 Point Bonded Triangular
63 |Loss Factor Constant (ALOS) 03
64 |Spacing Between Cables in Section nfa
65 |Duct construction Polyethylene in Concrete
66 |Duct material thermal resistivity [K.m/W] 35
67 |Duct filing material Air
68 |Inner diameter of the conduit [in] 8.678
69 |Outer diameter of the conduit [in] 10.75

|cable ID : 500C5.00%
Cable Title 500kV, 5000kemil Cu - 6 Seg, 1221 XLPE, Cu Conc, Taihan




ng Cables Report

CYMCAP Version 8.1 Revision 2
Study: Golden to Mars_G2M_New 3 Routes
Execution: K101-230_500kV,45_DOC,25__70_,5000kcmillnCu,@4229_5092A DLF1
Date: 11/2/2024 7:22:55 PM
No. escr
General Cable Information
1 |Cable Equipment ID 230C5.00X1
2 |Number of Cores Single Core
3 |Voltage [kV] 230
4 |Conductor Area [in?] 3.931
5 |[cable Overall Diameter in] 5.22
6 i teady-State Conductor Temp: [C] 90
7 i Conductor T ] 105
Conductor
8 |Material Copper
9 |Electrical Resistivity at 20°C [nQ.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) [W/(K*cme)] 3.45
18 |Construction 6 Segments
14 |Conductor Insulation System Extruded
15 |Milliken Wires Construction Insulated Wires
16 |Ks (Skin Effect Coeficient) 0.35
17 |Kp (Proximity Effect Coefficient) 0.2
18 | Diameter in] 254
Conductor Shield
19 [Thickness | [in] | 0.1
20 _|Diameter | [in] | 2.74
Insulation
21 |Material XLPE Unfilled
22 |Thermal Resistivity [Km/w] 35
23 |Dielectric Loss Factor - ( tan delta ) 0.001
24 |Relative Permittivity - ( epsilon ) 25
25  |Specific Insulation Resistance Constant at 60°F - (K ) [MQ.1000ft] 1858
26 |Thickness in] 0.906
27 |Diameter [in] 4552
Insulation Screen
28 |Material Semi Conducting Screen
29 |Thickness in] 0.05
30 |Diameter [in] 4.652
Non Metallic Layer - Water Swellable Tape 1
31 |Material EXTRUDED SEMICONDUCTIVE SCREEN
32 |Thermal Resistivity [Km/w] 25
33 |Thickness [in] 0.02
34 |Diameter in] 4.692
Concentric neutral/Skid wires
35 |Are Concentric Neutral Wires Around Each Core? na
36 |Material Copper
37 |Electrical Resistivity at 20°C [uQ.cm] 1.7241
38 |Temperature Coefficient at 20°C [1/K] 0.00393
39 | Reciprocal of Temperature Coefficient of Resistance (BETA) K] 2345
40 | Volumetric Specific Heat (SH) [U/(K*oma)] 3.45
a1 |wire Type Round Wires.
42 |Length of Lay in] 45562
43 |Number of Wires 46
44 |Wire Gauge 14
45 [Thickness in] 0.064
46 |Diameter [in] 4.82
Sheath
47 |ls Sheath Around Each Core? na
48 |Material Copper
49  |Electrical Resistivity at 20°C [nQ.cm] 1.7241
50 |Temperature Coefficient at 20°C [1/K] 0.00393
51 |Reciprocal of Temperature Coefficient of Resistance (BETA) K] 2345
52 | Volumetric Specific Heat (SH) [J/(Keme)] 3.45
53 |Corrugation Type Longitudinally Corrugated
54 | Corrugation height in] 0.006
55 |Tape overlap [in] 0.499999999
56 |Tape width in] 15.91299998
57 |Tape thickness [in] 0.008
58 |Accumulaton factor 12
59 |Thickness [in] 0.006
60 |Diameter in] 4912
Jacket
61 |Material Polyethylene
62 |Thermal Resistivity [K.m/W] 35
63 |Thickness in] 0.154
64 |Diameter [in] 5.22




No. Description Unit 1

Specific Ir ion Data
65 |Cable Equipment ID 230C5.00X1
66 |Cable Frequency [Hz] 60
67 |Sheath / Shield Bonding 1 Conductor 1 Point Bonded Triangular
68 |Loss Factor Constant (ALOS) 0.3
69 |Spacing Between Cables in Section nfa
70 |Duct construction Polyethylene in Concrete
71 |Duct material thermal resistivity [K.m/W] 35
72 |Duct filling material Air
73  |Inner diameter of the conduit [in] 6.963
74 |Outer diameter of the conduit [in] 8.625
|cable ID : 230C5.00x1
Cable Title 230kV, 5000 kemil Cu - 6 Seg, 906 XLPE, Cu cn, Prysmian




ng Study Summary

CYMCAP Version 8.1 Revision 2
Study: Golden to Mars_G2M_New 3 Routes
Execution: K102-230_500kV,45_DOC,20__65_,5000kcmillnCu,@4032_4974A DLF1
Date: 11/2/2024 5:01:41 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: |EC-228
Standard Settings Options
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
Factor on A, due to A'y CYMCAPGuidance
[A"; computation CIGREGuidance
A.pipe i CYMCAPGuidance.
(Wd i CIGREGuidance
T computation CIGREGuidance
T, computation CYMCAPGuidance
Installation Type:Multiple Ductbanks/Backfills
|Ambient Soil Temperature at Installation Depth [C] 12.0
Native Soil Thermal Resistivity [K.m/W] 1.15
Consider Non-Isothermal Earth Surface No
Thermal
Layer Name X [ft] Y [ Width [ft] Height [ff] Resistivity
[K.m/W]

NSTD DB2 0.0 46.265 2.3 2.3 0.8

NSTD DB4 65.0 46.265 2.3 2.3 0.8

NSTD DB5 130.0 46.265 2.3 2.3 0.8

NSTD DB6 195.001 46.265 2.3 2.3 0.8

NSTD DB7 260.001 46.265 2.3 2.3 0.8

NSTD DB6 -60.0 46.265 2.3 2.3 0.8

NSTD DB7 -80.0 46.265 2.3 2.3 0.8

NSTD DB8 -100.0 46.265 2.3 2.3 0.8

NSTD DB9 -120.0 46.265 2.3 2.3 0.8

PRSI e, e, g, gy, o, oz, —

Results Summary
Cable No. Cable ID Circuit No. Feeder ID Cable Phase | Cable Frequency DaF'g’c't'::“’ x o Y & romporatroricy| AmPcity [A]
1 500C5.00X 1 A 60.0 1.0 0.5 46.76 90.0 933.4
2 500C5.00X 1 B 60.0 1.0 0.5 45.76 89.1 933.4
3 500C5.00X 1 C 60.0 1.0 0.5 45.76 88.2 933.4
4 500C5.00X 2 A 60.0 1.0 64.5 46.76 90.0 966.7
5 500C5.00X 2 B 60.0 1.0 64.5 45.76 89.2 966.7
5 50005.00X 2 c 50.0 0 55 4576 853 9667
7 500C5.00X 3 A 60.0 1.0 129.5 46.76 90.0 981.5
8 500C5.00X 3 B 60.0 1.0 129.5 45.76 89.2 981.5
9 500C5.00X 3 C 60.0 1.0 130.5 45.76 88.3 981.5
10 500C5.00X 4 A 60.0 1.0 194.5 46.76 90.0 1006.0
11 500C5.00X 4 B 60.0 1.0 194.5 45.76 89.2 1006.0
12 500C5.00X 4 C 60.0 1.0 195.5 45.76 88.2 1006.0
13 500C5.00X 5 A 60.0 1.0 259.5 46.76 90.0 1086.3
14 500C5.00X 5 B 60.0 1.0 259.5 45.76 89.3 1086.3
15 500C5.00X 5 C 60.0 1.0 260.5 45.76 88.0 1086.3
16 230C5.00X1 6 A 60.0 1.0 -60.5 46.76 90.0 1021.8
17 230C5.00X1 6 B 60.0 1.0 -60.5 45.76 89.3 1021.8
18 230C5.00X1 6 C 60.0 1.0 -59.5 45.76 88.3 1021.8
19 230C5.00X1 7 A 60.0 1.0 -80.5 46.76 90.0 940.8
20 230C5.00X1 7 B 60.0 1.0 -80.5 45.76 89.3 940.8
21 230C5.00X1 7 C 60.0 1.0 -79.5 45.76 88.8 940.8
22 230C5.00X1 8 A 60.0 1.0 -100.5 46.76 90.0 963.4
23 230C5.00X1 8 B 60.0 1.0 -100.5 45.76 89.4 963.4
24 230C5.00X1 8 C 60.0 1.0 -99.5 45.76 88.9 963.4
25 230C5.00X1 9 A 60.0 1.0 -120.5 46.76 90.0 1105.7
26 230C5.00X1 9 B 60.0 1.0 -120.5 45.76 89.3 1105.7
27 230C5.00X1 9 C 60.0 1.0 -119.5 45.76 89.2 1105.7
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Cables Report

CYMCAP Version 8.1 Revision 2
Study: Golden to Mars_G2M_New 3 Routes
Execution: K102-230_500kV,45_DOC,20__65_,5000kcmilinCu,@4032_4974A DLF1
Date: 11/2/2024 5:01:41 PM
No. Desc
General Cable Information
1 |Cable Equipment ID 500C5.00X
2 |Number of Cores Single Core
3 |Voltage V] 500
4 |Conductor Area [in?] 3.93
5 |Cable Overall Diameter [in] 5.99
6 |Maximum Steady-State Conductor Temperature [C] 90
7 { Conductor Temp: [C] 105
Conductor
8 [Material Copper
9 |Electrical Resistivity at 20°C [nQ.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*cm3)] 345
18 |Construction 6 Segments
14 |Conductor Insulation System Extruded
15 |Miliken Wires Construction Insulated Wires
16 |Ks (Skin Effect Coefficient) 0.35
17 |Kp (Proximity Effect Coefficient) 0.2
18 |Diameter [in] 249
Conductor Shield
19 |Thickness [in] 0.059
20 |Diameter [in] 2608
Insulation
21 |Material XLPE Unfilled
22 |Thermal Resistivity [K.m/W] 35
23 |Dielectric Loss Factor - ( tan delta ) 0.001
24 |Relative Permittivity - ( epsilon ) 25
25 |Specific Insulation Resistance Constant at 60°F - (K) [MQ.1000ft] 1858
26 |Thickness [in] 1.22
27 |Diameter [in] 5.049
Ir ion Screen
28 |Material Semi Conducting Screen
29 |Thickness [in] 0.059
30 |Diameter [in] 5.167
Non Metallic Layer - Water Swellable Tape
31 |Material EXTRUDED SEMICONDUCTIVE
82 |Thermal Resistivity [K.m/W] 25
33 |Thickness [in] 0.037
34 |Diameter [in] 5.241
Concentric neutral/Skid wires
35 |Are Concentric Neutral Wires Around Each Core? nla
36 |Material Copper
37 |Electrical Resistivity at 20°C [nQ.cm] 1.7241
38 |Temperature Coefficient at 20°C [1/K] 0.00393
89 |Reciprocal of Temperature Coefficient of Resistance (BETA) K] 2345
40 |Volumetric Specific Heat (SH) [J/(K*cm3)] 345
41 |Wire Type Round Wires
42 |Length of Lay [in] 45562
43 |Number of Wires 36
44 |Wire Gauge Undefined
45 |Thickness [in] 0.087
46 |Diameter [in] 5.414
Sheath
47 |ls Sheath Around Each Core? nla
48 |Material Copper
49 |Electrical Resistivity at 20°C [nQ.cm] 1.7241
50 |Temperature Coefficient at 20°C [1/K] 0.00393
51 |Reciprocal of Temperature Coefficient of Resistance (BETA) K] 2345
52 |Volumetric Specific Heat (SH) [J/(K*cm3)] 345
53 |Corrugation Type Non Corrugated
54 [Thickness [in] 0.011
55 |Diameter [in] 5.436
Jacket
56 |Material Polyethylene
57 |Thermal Resistivity [K.m/W] 35
58 |Thickness [in] 0.277
59 |Diameter [in] 5.99




No. Description Unit 1

Specific Installation Data
60 |Cable Equipment ID 500C5.00X
61 |Cable Frequency Hz] 60
62 |Sheath / Shield Bonding 1 Conductor 1 Point Bonded Triangular
63 |Loss Factor Constant (ALOS) 03
64 |Spacing Between Cables in Section nfa
65 |Duct construction Polyethylene in Concrete
66 |Duct material thermal resistivity [K.m/W] 35
67 |Duct filing material Air
68 |Inner diameter of the conduit [in] 8.678
69 |Outer diameter of the conduit [in] 10.75

|cable ID : 500C5.00%
Cable Title 500kV, 5000kemil Cu - 6 Seg, 1221 XLPE, Cu Conc, Taihan




ng Cables Report

CYMCAP Version 8.1 Revision 2
Study: Golden to Mars_G2M_New 3 Routes
Execution: K102-230_500kV,45_DOC,20__65_,5000kcmillnCu,@4032_4974A DLF1
Date: 11/2/2024 5:01:41 PM
No. escr
General Cable Information
1 |Cable Equipment ID 230C5.00X1
2 |Number of Cores Single Core
3 |Voltage [kV] 230
4 |Conductor Area [in?] 3.931
5 |[cable Overall Diameter in] 5.22
6 i teady-State Conductor Temp: [C] 90
7 i Conductor T ] 105
Conductor
8 |Material Copper
9 |Electrical Resistivity at 20°C [nQ.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) [W/(K*cme)] 3.45
18 |Construction 6 Segments
14 |Conductor Insulation System Extruded
15 |Milliken Wires Construction Insulated Wires
16 |Ks (Skin Effect Coeficient) 0.35
17 |Kp (Proximity Effect Coefficient) 0.2
18 | Diameter in] 254
Conductor Shield
19 [Thickness | [in] | 0.1
20 _|Diameter | [in] | 2.74
Insulation
21 |Material XLPE Unfilled
22 |Thermal Resistivity [Km/w] 35
23 |Dielectric Loss Factor - ( tan delta ) 0.001
24 |Relative Permittivity - ( epsilon ) 25
25  |Specific Insulation Resistance Constant at 60°F - (K ) [MQ.1000ft] 1858
26 |Thickness in] 0.906
27 |Diameter [in] 4552
Insulation Screen
28 |Material Semi Conducting Screen
29 |Thickness in] 0.05
30 |Diameter [in] 4.652
Non Metallic Layer - Water Swellable Tape 1
31 |Material EXTRUDED SEMICONDUCTIVE SCREEN
32 |Thermal Resistivity [Km/w] 25
33 |Thickness [in] 0.02
34 |Diameter in] 4.692
Concentric neutral/Skid wires
35 |Are Concentric Neutral Wires Around Each Core? na
36 |Material Copper
37 |Electrical Resistivity at 20°C [uQ.cm] 1.7241
38 |Temperature Coefficient at 20°C [1/K] 0.00393
39 | Reciprocal of Temperature Coefficient of Resistance (BETA) K] 2345
40 | Volumetric Specific Heat (SH) [U/(K*oma)] 3.45
a1 |wire Type Round Wires.
42 |Length of Lay in] 45562
43 |Number of Wires 46
44 |Wire Gauge 14
45 [Thickness in] 0.064
46 |Diameter [in] 4.82
Sheath
47 |ls Sheath Around Each Core? na
48 |Material Copper
49  |Electrical Resistivity at 20°C [nQ.cm] 1.7241
50 |Temperature Coefficient at 20°C [1/K] 0.00393
51 |Reciprocal of Temperature Coefficient of Resistance (BETA) K] 2345
52 | Volumetric Specific Heat (SH) [J/(Keme)] 3.45
53 |Corrugation Type Longitudinally Corrugated
54 | Corrugation height in] 0.006
55 |Tape overlap [in] 0.499999999
56 |Tape width in] 15.91299998
57 |Tape thickness [in] 0.008
58 |Accumulaton factor 12
59 |Thickness [in] 0.006
60 |Diameter in] 4912
Jacket
61 |Material Polyethylene
62 |Thermal Resistivity [K.m/W] 35
63 |Thickness in] 0.154
64 |Diameter [in] 5.22




No. Description Unit 1

Specific Ir ion Data
65 |Cable Equipment ID 230C5.00X1
66 |Cable Frequency [Hz] 60
67 |Sheath / Shield Bonding 1 Conductor 1 Point Bonded Triangular
68 |Loss Factor Constant (ALOS) 0.3
69 |Spacing Between Cables in Section nfa
70 |Duct construction Polyethylene in Concrete
71 |Duct material thermal resistivity [K.m/W] 35
72 |Duct filling material Air
73  |Inner diameter of the conduit [in] 6.963
74 |Outer diameter of the conduit [in] 8.625
|cable ID : 230C5.00x1
Cable Title 230kV, 5000 kemil Cu - 6 Seg, 906 XLPE, Cu cn, Prysmian




ng Study Summary

Teo
CYMCAP Version 8.1 Revision 2
Study: Golden to Mars_G2M_New 3 Routes
Execution: K103-230_500kV,45_DOC,20__65_,5000kcmillnCu,@4047_4990A DLF1
Date: 11/2/2024 12:58:32 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
Factor on A, due to magnetic armour CYMCAPGuidance
Factor on A, due to magnetic duct CIGREGuidance
Factor on A; due to A"y CYMCAPGuidance
A", computation CIGREGuidance
A.pipe computation CYMCAPGuidance
\Wd computation CIGREGuidance
[T, computation CIGREGuidance
[T, computation CYMCAPGuidance
Installation Type:Multiple Ductbanks/Backfills
[Ambient Soil Temperature at Installation Depth [C] 12.0
Native Soil Thermal Resistivity [K.m/W] 1.15
Consider Non-Isothermal Earth Surface No
Thermal
Layer Name X[ft] Y [ft] Width [ft] Height [ft] Resistivity
[K.m/W]
NSTD DB2 0.0 46.265 2.3 2.3 0.8
NSTD DB4 65.0 46.265 23 23 0.8
NSTD DB5 130.0 46.265 23 23 0.8
NSTD DB6 195.001 46.265 23 23 0.8
NSTD DB7 260.001 46.265 23 23 0.8
NSTD DB6 -65.0 46.265 23 23 0.8
NSTD DB7 -85.0 46.265 23 23 0.8
NSTD DB8 -105.0 46.265 23 23 0.8
NSTD DB9 -125.0 46.265 23 23 0.8
el LS TN, A, e e s Py om0 amen:

Results Summary
Cable No. Cable ID Circuit No. Feeder ID Cable Phase | Cable Frequency D"F"ayc';:r“’ X = v = lemeeralure Ty | Ampaciy tal
[ 500C5.00X [ A 50.0 0 05 4676 900 9460
2 500C5.00X [ B 500 0 05 4576 891 946.0
3 500C5.00X [ C 500 0 05 4576 882 946.0
4 500C5.00X 2 A 500 0 515 1676 900 9694
B 500C5.00X 2 B 500 0 515 45.76 9.2 9694
B 500C5.00X B C 500 0 655 4576 883 9694
7 500C5.00X 3 A 500 0 295 1676 900 9823
B 500C5.00X 3 B 500 0 295 45.76 9.2 %623
B 500C5.00X 3 C 500 0 305 4576 883 9823
10 500C5.00X 4 A 500 0 945 1676 900 10063
T 500C5.00X 4 B 500 0 945 4576 892 10063
B 500C5.00X 4 C 500 0 1955 4576 882 10063
3 500C5.00X B A 500 0 2595 1676 900 0864
7 500C5.00X B B 500 0 2595 4576 893 0864
B 500C5.00X B C 500 0 2605 4576 880 0864
i 230C5.00X1 B A 500 0 555 1676 900 10299
7 230C5.00X1 B B 500 0 555 4576 893 10299
is 230C5.00X1 B C 500 0 645 4576 883 10299
19 230C5.00X1 7 A 500 0 55 %6.76 %00 944.7
20 230C5.00X1 7 B 60.0 1.0 -85.5 45.76 89.4 944.7
21 230C5.00X1 7 C 60.0 1.0 -84.5 45.76 88.8 944.7
2 230C5.00X1 B A 500 0 055 1676 900 9655
% 230C5.00X1 B B 500 0 055 4576 894 9655
20 230C5.00X1 B C 500 0 045 4576 889 9655
% 230C5.00X1 B A 500 0 255 1676 900 1106.9
% 230C5.00X1 B B 500 0 255 45.76 9.4 T106.9
27 230C5.00X1 9 C 60.0 1.0 -124.5 45.76 89.2 1106.9




Stoady Stato Summary
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Cables Report

CYMCAP Version 8.1 Revision 2
Study: Golden to Mars_G2M_New 3 Routes
Execution: K103-230_500kV,45_DOC,20__65_,5000kcmilinCu,@4047_4990A DLF1
Date: 11/2/2024 12:58:32 PM
No. Desc
General Cable Information
1 |Cable Equipment ID 500C5.00X
2 |Number of Cores Single Core
3 |Voltage V] 500
4 |Conductor Area [in?] 3.93
5 |Cable Overall Diameter [in] 5.99
6 |Maximum Steady-State Conductor Temperature [C] 90
7 { Conductor Temp: [C] 105
Conductor
8 [Material Copper
9 |Electrical Resistivity at 20°C [nQ.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*cm3)] 345
18 |Construction 6 Segments
14 |Conductor Insulation System Extruded
15 |Miliken Wires Construction Insulated Wires
16 |Ks (Skin Effect Coefficient) 0.35
17 |Kp (Proximity Effect Coefficient) 0.2
18 |Diameter [in] 249
Conductor Shield
19 |Thickness [in] 0.059
20 |Diameter [in] 2608
Insulation
21 |Material XLPE Unfilled
22 |Thermal Resistivity [K.m/W] 35
23 |Dielectric Loss Factor - ( tan delta ) 0.001
24 |Relative Permittivity - ( epsilon ) 25
25 |Specific Insulation Resistance Constant at 60°F - (K) [MQ.1000ft] 1858
26 |Thickness [in] 1.22
27 |Diameter [in] 5.049
Ir ion Screen
28 |Material Semi Conducting Screen
29 |Thickness [in] 0.059
30 |Diameter [in] 5.167
Non Metallic Layer - Water Swellable Tape
31 |Material EXTRUDED SEMICONDUCTIVE
82 |Thermal Resistivity [K.m/W] 25
33 |Thickness [in] 0.037
34 |Diameter [in] 5.241
Concentric neutral/Skid wires
35 |Are Concentric Neutral Wires Around Each Core? nla
36 |Material Copper
37 |Electrical Resistivity at 20°C [nQ.cm] 1.7241
38 |Temperature Coefficient at 20°C [1/K] 0.00393
89 |Reciprocal of Temperature Coefficient of Resistance (BETA) K] 2345
40 |Volumetric Specific Heat (SH) [J/(K*cm3)] 345
41 |Wire Type Round Wires
42 |Length of Lay [in] 45562
43 |Number of Wires 36
44 |Wire Gauge Undefined
45 |Thickness [in] 0.087
46 |Diameter [in] 5.414
Sheath
47 |ls Sheath Around Each Core? nla
48 |Material Copper
49 |Electrical Resistivity at 20°C [nQ.cm] 1.7241
50 |Temperature Coefficient at 20°C [1/K] 0.00393
51 |Reciprocal of Temperature Coefficient of Resistance (BETA) K] 2345
52 |Volumetric Specific Heat (SH) [J/(K*cm3)] 345
53 |Corrugation Type Non Corrugated
54 [Thickness [in] 0.011
55 |Diameter [in] 5.436
Jacket
56 |Material Polyethylene
57 |Thermal Resistivity [K.m/W] 35
58 |Thickness [in] 0.277
59 |Diameter [in] 5.99




No. Description Unit 1

Specific Installation Data
60 |Cable Equipment ID 500C5.00X
61 |Cable Frequency Hz] 60
62 |Sheath / Shield Bonding 1 Conductor 1 Point Bonded Triangular
63 |Loss Factor Constant (ALOS) 03
64 |Spacing Between Cables in Section nfa
65 |Duct construction Polyethylene in Concrete
66 |Duct material thermal resistivity [K.m/W] 35
67 |Duct filing material Air
68 |Inner diameter of the conduit [in] 8.678
69 |Outer diameter of the conduit [in] 10.75

|cable ID : 500C5.00%
Cable Title 500kV, 5000kemil Cu - 6 Seg, 1221 XLPE, Cu Conc, Taihan




ng Cables Report

CYMCAP Version 8.1 Revision 2
Study: Golden to Mars_G2M_New 3 Routes
Execution: K103-230_500kV,45_DOC,20__65_,5000kcmillnCu,@4047_4990A DLF1
Date: 11/2/2024 12:58:32 PM
No. escr
General Cable Information
1 |Cable Equipment ID 230C5.00X1
2 |Number of Cores Single Core
3 |Voltage [kV] 230
4 |Conductor Area [in?] 3.931
5 |[cable Overall Diameter in] 5.22
6 i teady-State Conductor Temp: [C] 90
7 i Conductor T ] 105
Conductor
8 |Material Copper
9 |Electrical Resistivity at 20°C [nQ.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) [W/(K*cme)] 3.45
18 |Construction 6 Segments
14 |Conductor Insulation System Extruded
15 |Milliken Wires Construction Insulated Wires
16 |Ks (Skin Effect Coeficient) 0.35
17 |Kp (Proximity Effect Coefficient) 0.2
18 | Diameter in] 254
Conductor Shield
19 [Thickness | [in] | 0.1
20 _|Diameter | in] | 274
Insulation
21 |Material XLPE Unfilled
22 |Thermal Resistivity [Km/w] 35
23 |Dielectric Loss Factor - ( tan delta ) 0.001
24 |Relative Permittivity - ( epsilon ) 25
25  |Specific Insulation Resistance Constant at 60°F - (K ) [MQ.1000ft] 1858
26 |Thickness in] 0.906
27 |Diameter [in] 4.552
Insulation Screen
28 |Material Semi Conducting Screen
29 |Thickness in] 0.05
30 |Diameter [in] 4.652
Non Metallic Layer - Water Swellable Tape 1
31 |Material EXTRUDED SEMICONDUCTIVE SCREEN
32 |Thermal Resistivity [Km/w] 25
33 |Thickness [in] 0.02
34 |Diameter in] 4.692
Concentric neutral/Skid wires
35 |Are Concentric Neutral Wires Around Each Core? na
36 |Material Copper
37 |Electrical Resistivity at 20°C [uQ.cm] 1.7241
38 |Temperature Coefficient at 20°C [1/K] 0.00393
39 | Reciprocal of Temperature Coefficient of Resistance (BETA) K] 2345
40 | Volumetric Specific Heat (SH) [U/(K*oma)] 3.45
41 |wire Type Round Wires
42 |Length of Lay in] 45562
43 |Number of Wires 46
44 |Wire Gauge 14
45 [Thickness in] 0.064
46 |Diameter [in] 4.82
Sheath
47 |ls Sheath Around Each Core? na
48 |Material Copper
49  |Electrical Resistivity at 20°C [nQ.cm] 1.7241
50 |Temperature Coefficient at 20°C [1/K] 0.00393
51 |Reciprocal of Temperature Coefficient of Resistance (BETA) K] 2345
52 | Volumetric Specific Heat (SH) [J/(Keme)] 3.45
53 |Corrugation Type Longitudinally Corrugated
54 | Corrugation height in] 0.006
55 |Tape overlap [in] 0.499999999
56 |Tape width in] 15.91299998
57 |Tape thickness [in] 0.008
58 |Accumulaton factor 12
59 |Thickness [in] 0.006
60 |Diameter in] 4912
Jacket
61 |Material Polyethylene
62 |Thermal Resistivity [K.m/W] 35
63 |Thickness in] 0.154
64 |Diameter [in] 5.22




No. Description Unit 1

Specific Ir ion Data
65 |Cable Equipment ID 230C5.00X1
66 |Cable Frequency [Hz] 60
67 |Sheath / Shield Bonding 1 Conductor 1 Point Bonded Triangular
68 |Loss Factor Constant (ALOS) 0.3
69 |Spacing Between Cables in Section nfa
70 |Duct construction Polyethylene in Concrete
71 |Duct material thermal resistivity [K.m/W] 35
72 |Duct filling material Air
73  |Inner diameter of the conduit [in] 6.963
74 |Outer diameter of the conduit [in] 8.625
|cable ID : 230C5.00x1
Cable Title 230kV, 5000 kemil Cu - 6 Seg, 906 XLPE, Cu cn, Prysmian




g“‘ﬁ Study Summary
CYMCAP Version 8.1 Revision 2

Study: Golden to Mars_G2M_New 3 Routes

Execution: K104-230_500kV.45 DOC,20__65_5000kcmillnCu.@4061_5006A DLF1

Date: 11/2/2024 10:42:47 AM

Unoqually Loaded

[Consider Elocirical noracton botwoen crcuts No
Induced currents in metallic layers as a fraction of conductor current (applied to all single phase circuits) : 00
[Conductor Resistances Computation Option: 1EC-228

Standard Settings Options

Custom
actor on FAC duo CIGREGudance
actor on FAC duo CIGREGudance
actor on A, 0uo 1o magnetic amour CYMCAPGudanco
actor on A, 0uo 10 magnetic duct CIGREGudance
actor on %, 0o 107, CYMCAPGudanco
"\ computaton CIGREGudance

CYMCAPGudanco
CIGREGudance
CIGREGudance

CYMCAPGudanco

[Consier Non-Isotnermal Earth Surface

No

Thermal
Layer Name X[ v Width [ft] Height [f1] Resistivity
IKmw)
NSTD DB2 00 46,265 o
NSTD DB4 650 46,265 o
NSTD DBS 1300 46,265 o
NSTD DB6 195001 46,265 o
NSTD DB7 260 001 46,265 o
NSTD DB6 700 46,265 o
NSTD DB7 900 46,265 o
NSTD DBS 1100 46,265 o
NSTD DBY 1300 46,265 o
P e s, [ -

Results Summary
D:

Cable No. Cable ID Circuit No. Feeder ID req Xcoordinate | ¥ coordinate | Conductor | 00y [a
[ [ C]|

T 500C5 00X A . 7 o574 |
500C5 00 B 0 7 o57s |
500C5 00 c 0 7 o57s |
500C5 00K x o 7 o720 |
500C5 00K B o 7 20|
50005 00K c 3 7 o720 |
500C5 00 x 29 7 2|

5 500C5 00 B 29 7 52|

0 500C5 00K c T30 7 2|
500C5 00K x e 7 0065 |
50005 00K B ot 7 0065
500C5 00 c 95 7 0065
500C5 00 x 250 7 0665
500C5 00K B 250 7 0665 |
500C5 00K c 260 7 0665 |
230C5 001 x 5 7 075 |
23005 001 B 5 7 07|
23005001 c E 7 07|
23005001 x E 7 )
23005 00X 7 B E 7 ) )
23005 001 7 c 7 s ooz |
23005 001 x S0 7 0 %67s |
23005 001 B S 7 ) o674
23005 001 c B 7 9 o674
23005001 x EED 7 0 a2
23005 001 B EED 7 ) 082
23005 001 c EED 7 2 082




CYmE Steady State Summary

CYMCAP Version &1 Rovsion?

Study: Golden to Mars_G2M_New 3 Roules

Execution: K104.230_500KV,45_DOC,20_65_5000kcrilliCu,@4061_5006A DLF1
Date: 117212028 10:42:47 AM

Simulation Data
pe:

Installation ty Mullgo Ductoanks
Steady State Option Unegually Loaced
Ambient temperature ['C] 2

Native Soi Thermal Resistivity [<.mW] D
Consider Non-Isathermal Earth Surtace No
Consider effect of soi dry out No
Consider Electrical interaction between circuits No
o

phase circuits)
Variable Description Unit Cables
‘Cablo No.__Cable Ingex Number ' 2 3 4 s 5 7 8 s i m 2 i3 i i i 7 18 is 20 21 2 23 24 2 2 27

S50C5 00X S50C5 00X S50C5 00X S50C5 00X S50C5 00X S50C5 00X S50C5 00X S50C5 00X S50C5 00X 0005 00% 0005 00% 0005 00% 0005 00% 0005 00% 0005 00% 30C5.00K1 30C500X1 30C500K1 30C500X1 30C5.00K1 T0cs00K Tocs00k T0cs00K T0cs00K T0cs00k T0cs00K
T T T B 2 3 B B 0 0 0 5 5 5 B B B 7 7 7 0 0 0 0 0
E = B < = < = B < = B < = B < = B < = B < = B < = B
o [Oserating Frocuoncy T 500 500 500 500 B B 500 500 500 500 500 500 500 500 500 500 500 500 500 500 500 500
* X coorsnae i 55 ES ES o5 Tois Tois Toss = = o5 705 705 o5 505 05 555 05 05 055 a5 a5 25
Y [Veoorinats m 7S W75 W57 75 575 576 W7o w57 w576 wo7s w576 w576 7o w576 w576 7o 576 576 7o 576 576 W7o W76 576 7o 576 576
ir_[Daly Load Facior ool < <
—— TCondustor 1 o Bonded TComiotor | Pom Bonded | T Comtoctor 1 Pom Bonded | T Comfoctor 1 Pom Bonded | T Conductor 1 Pom Bonded | T Conuctor 1 Pom Bonded | T Conducor 1 Pom Bonded | T Condtor 1 Pom Bonded | T Conduator 1 PoT Bonded | T Conduator 1 PoT Bonded | T Conduator 1 PoT Bonded TComioctor | Pom Bonded | T Comtuctor 1 Pom Bonded | T Comfuctor 1 Pom Bonded | T Conductr 1 Pom Bonded | T Conductr 1 Pom Bonded | T Conusor 1 Pom Bonded | T Conductor 1 Pom Bonded | T Condtor 1 PoT Bonded | T Conductor 1 Pom Bonded | T Conduator 1 PoT Bonded | T Conduator 1 PoT Bonded | T Conduator 1 PoT Bonded
Tranguior Tranguior Tranguior Tranguior Tranguior Tranguior Tranguior Tranguior Triangur Tranguior Triangutr Triangutr Triangutr Triangutr Triangutr Triangutr Triangutr Triangutr Triangutr Triangutr Triangutr Triangutr Triangutr !
[Ampaciy
Toicasy Sate Ampeciy | T | E2) T ES2) T ES2) T E T E T E T =8 T =8 T =8 T oo T oo T oo T o5 T o5 T o5 T s T s T s T o2 T o2 T o2 T £ T £ T £ T Tz T Tz T Tz
]
o oncictor ermperatrs %00 Il ) %00 oz 5 0 oz ) %00 z oz %00 5 50 %00 5 5 %00 £ £ %00 os ) %00 0
o ol Siol lemperatrs oio " X} X s eic Xy s oit 5 w7 7 0 oo 60 G5 X} o0 60 G5 o5 ) 555 555 )
o mour omperatre o o e o e o o e e o o e o e e e o o e e e e e e o o
Geur ) T ) ) 550 T 7 s pE 5 7 O = pE 507 S50 5es s =) 550 550 £ 555 551 550 Bor
Bouct 705 gl 755 ) oo Zos 775 o7 3] z ) iz 5o 25 FE) B o5 525 1o FE) 523 FIE2 iz z =5
[Resistances ]
T o | Tons T Tons T Tons T Tons T Tons T Tons T Tons T Tons T Tons T Tons T Tons T Tons T Tons T Tons T Tons T Tons T Tons T Tons T Tonis T Tons T Tonis T Tons T Tons T Tons T Tonis T Tons T Tons
| I | [ES] T [T T [ T e T Toiee T ToresT T o T Toiee T ToresT T o T Toiee T Toress T o T Toiee T Toiess T o T Torcer T ToresT T Toices T Torcer T D06 T Toices T Torcer T Toress T Toices T Torcer T )
o | T IGED T =D T = T IGED T ez T 16305 T RIGED T Drezs T 01605 T GED T ez T I T RIGED T Ties T D605 T IGED T R T 16305 T RIGED T =R T =) T (G52 T BEE T ) T Do T =R T =3
[Proviniy oot Factor | I e I TooTic I Toorrs I TooTrs I TooTic I Toorrs I TooTrs I TooTic I Toorrs I TooTrs I Toois I Toorrs I Toorrs I Tooris I Toorrs I Coorez I Coores I Coores I Coorez I Coores I Coores I Toorez I Coores I Coores I Coorez I Coores I Coores
Coses
ovcucior osses T Tonies =76 Toeer Zoross EEE] Tous Tomis Toes EXEIEN T Ti7eTs TTiees EHIED EEE] 3365 To Zemert Tooi Towrs s EENES = o
ielectric Losses [ 201332 201332 201332 201332 201332 201332 201332 201332 201332 201332 201332 2.01332 201332 201332 055439 055439 055439 055439 055439 055439 055439 055439 055439 055439 0.55439
s ik Soroon Lossos ] =3 oo Tonias Toors Corzes e Creer oo (T o205 =TS Taaorm T3ace5 Taazon ra70s CraTss Tiaer e B XETE e XET Tiocs Tioeez
\rmor/Pipe Losses [ 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
] BED BE EEAIE =3 = e S0 Sosis oo o e Tors oot ToseeT e oo worer o7 EE) =] = ) pETE) o005
Do D0e201 FrOED Doaier Doazor Doos Doy D007 FraED Do Doers DoonaT Do oezar Dow Dot Towre 0w Doas ) Do Do oais 0w
oo o o oo o oo oo o o oo oo oo oo oo 5o 5o 5o oo 5o o o oo o oo
| | Tais T Tais T Tais T Tais T Tais T Tais T Tais T Tais T Tais T Tais T Cais T Cais T Cais T Cais T Cais T =T T =T T =T T =T T =T T Tooeen T T T T T =T T =T T =T T Tooeen
Tomal roistanco of bocaing medm e poe s | 00 T 00 T 00 T 00 T 00 T 00 T 00 T 00 T 00 T 00 T 00 T 00 T 00 T 00 T 00 T 00 T 00 T 00 T 00 T 00 T 00 T 00 T 00 T o0 T o0 T o0 T B
Terml esstance of ower coverng | | Tosics T Tosics T Tosics T Tosics T Tosics T Tosics T Tosics T Tosics T Tosics T Tosios T Tosios T Tosios T Tosios T Tosics T Tosios T Tomr T Tomr T Tomr T Tomr T Tomr T Tomer T Tomr T Tomr T Tomr T Tomr T Tomr T Tomr
[Feermar nomar esisanco | I | FET T X T EXE) T EXE) T s T 00067 T o990 T EXEIE T so035 T e T 0217 T 357501 T FEr T FEES T 3578 T oS T 545953 T 5779 T Gairen T ) T om0z T FEAE T =S T a0 T oiner T o073 T )
omporatus 16 Gus o Surourding heat sowcos © I Ex T e T w55 T F) T ra T 3] T ) T ) T T w5 T s T ra T 5] T ) T e T £ T R T ER T EX) T X T GE) T X T =7 T G2 T EX) T E T E
[ruced Votage (starding) on Sheatr el | Tosr T JEEXEY T o T T e T Tar T BT T o008 T T T By T oz T Tooe T BT T EIXT T Tt T EE) T s T oS T T T £ T T T £ T T T S T Ty T 0z T B T oo
["ocod Votage (sancing) on Gorconte Wrs | T | oS T (e T [EED T 20027 T 6T T Er T EEE) T TToer T 055 T ETy T e T Bl T s T [EE) T E=r) T Zoaas T 0055 T a5 T 05 T e T Er) T 7675 T o5 T 0505 T E=E] T EZsE] T E)
@ oo T o T oo T oo T oo T oo T oo T oo T oo T oo T oo T oo T o T oo T oo T o T oo T oo T oo T oo T oo T oo T oo T oo T oo T o T oo




Cables Report

CYMCAP Version 8.1 Revision 2
Study: Golden to Mars_G2M_New 3 Routes
Execution: K104-230_500kV,45_DOC,20__65_,5000kcmilinCu,@4061_5006A DLF1
Date: 11/2/2024 10:42:47 AM
No. Descripti Unit
General Cable Information
1 |Cable Equipment ID 500C5.00X
2  |Number of Cores Single Core
3 |Voltage kV] 500
4 |Conductor Area [in?] 3.93
5 |Cable Overall Diameter [in] 5.99
6 teady-State Conductor T [C] 90
7 Conductor Te [°C] 105
Conductor
8 |Material Copper
9 |Electrical Resistivity at 20°C [nQ.cm] 1.7241
10 |Temperature Coefficient at 20°C [1/K] 0.00393
11 |Recipi of T Coefficient of Resi (BETA) K] 234.4529262
12 |Volumetric Specific Heat (SH) [J/(K*em?)] 345
13 |Construction 6 Segments
14 |Conductor Insulation System Extruded
15 |Miliken Wires Construction Insulated Wires
16 |Ks (Skin Effect Coefficient) 0.35
17 |Kp (Proximity Effect Coefficient) 0.2
18 |Diameter [in] 2.49
Conductor Shield
19 |Thickness [in] 0.059
20 |Diameter [in] 2608
Insulation
21 |Material XLPE Unfilled
22 |Thermal Resistivity [K.m/W] 35
23 |Dielectric Loss Factor - ( tan delta ) 0.001
24  |Relative Permittivity - ( epsilon ) 25
25 |Specific Insulation Resistance Constant at 60°F - ( K) [M0.1000ft] 1858
26 |Thickness [in] 1.22
27 |Diameter [in] 5.049
Insulation Screen
28 |Material Semi Conducting Screen
29 |Thickness [in] 0.059
30 |Diameter [in] 5.167
Non Metallic Layer - Water Swellable Tape
31 |Material EXTRUDED SEMICONDUCTIVE
SCREEN
32 |Thermal Resistivity [K.m/W] 25
33 |Thickness [in] 0.037
34 |Diameter [in] 5.241
Concentric neutral/Skid wires
35 |Are Concentric Neutral Wires Around Each Core? nfa
36 |Material Copper
37 |Electrical Resistivity at 20°C [nQ.cm] 1.7241
38 |Temperature Coefficient at 20°C [1/K] 0.00393
39 |Recip! of T Coefficient of Resi (BETA) K] 2345
40 |Volumetric Specific Heat (SH) [J/(K*em?)] 345
41 |Wire Type Round Wires
42 |Length of Lay [in] 45.562
43 |Number of Wires 36
44 |Wire Gauge Undefined
45 |Thickness [in] 0.087
46 |Diameter [in] 5414
Sheath
47 |ls Sheath Around Each Core? n/a
48 |Material Copper
49 |Electrical Resistivity at 20°C [nQ.cm] 1.7241
50 |Temperature Coefficient at 20°C [1/K] 0.00393
51 |Recip! of T Coefficient of Resit (BETA) K] 2345
52 |Volumetric Specific Heat (SH) [J/(K*em?)] 345
53 |Corrugation Type Non Corrugated
54 |Thickness [in] 0.011
55 |Diameter [in] 5.436
Jacket
56 |Material Polyethylene
57 |Thermal Resistivity [K.m/W] 35
58 |Thickness [in] 0.277
59 |Diameter [in] 5.99




No. Description Unit 1

Specific Installation Data
60 |Cable Equipment ID 500C5.00X
61 |Cable Frequency Hz] 60
62 |Sheath / Shield Bonding 1 Conductor 1 Point Bonded Triangular
63 |Loss Factor Constant (ALOS) 03
64 |Spacing Between Cables in Section nfa
65 |Duct construction Polyethylene in Concrete
66 |Duct material thermal resistivity [K.m/W] 35
67 |Duct filing material Air
68 |Inner diameter of the conduit [in] 8.678
69 |Outer diameter of the conduit [in] 10.75

|cable ID : 500C5.00%
Cable Title 500kV, 5000kemil Cu - 6 Seg, 1221 XLPE, Cu Conc, Taihan




ng Cables Report

CYMCAP Version 8.1 Revision 2
Study: Golden to Mars_G2M_New 3 Routes
Execution: K104-230_500kV,45_DOC,20__65_,5000kcmillnCu,@4061_5006A DLF1
Date: 11/2/2024 10:42:47 AM
No. Descr
General Cable Information
1 |Cable Equipment ID 230C5.00X1
2 |Number of Cores Single Core
3 |Voltage V] 230
4 |conductor Area [in?] 3.931
5 [Cable Overall Diameter [in] 5.22
6 |Maximum Steady-State Conductor Temperature [C] 90
7 { Conductor T [C] 105
Conductor
8 |Material Copper
9 |Electrical Resistivity at 20°C [1Q.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) [U/(K*oma)] 3.45
13 [Construction 6 Segments
14 |Conductor Insulation System Extruded
15 |Milliken Wires Construction Insulated Wires
16 |Ks (Skin Effect Coefficient) 0.35
17 |Kp (Proximity Effect Coefficient) 0.2
18 |Diameter [in] 254
Conductor Shield
19_[Thickness | in] | 01
20 [Diameter | in] | 274
Insulation
21 |Material XLPE Unfilled
22 |Thermal Resistivity [K.m/W] 35
23 |Dielectric Loss Factor - ( tan delta ) 0.001
24 |Relative Permittivity - ( epsilon ) 25
25 |Specific Insulation Resistance Constant at 60°F - ( K ) [MQ.1000ft] 1858
26 |Thickness [in] 0.906
27 |Diameter [in] 4552
Insulation Screen
28 |Material Semi Conducting Screen
29 |Thickness [in] 0.05
30 |Diameter in] 4.652
Non Metallic Layer - Water Swellable Tape 1
31 |Material EXTRUDED SEMICONDUCTIVE SCREEN
82 |Thermal Resistivity [K.m/W] 25
33 [Thickness in] 0.02
34 |Diameter [in] 4.692
Concentric neutral/Skid wires
85 |Are Concentric Neutral Wires Around Each Core? na
36 |Material Copper
37 |Electrical Resistivity at 20°C [nQ.cm] 1.7241
38 | Temperature Coefficient at 20°C [1/K] 0.00393
39 |Reciprocal of Temperature Coefficient of Resistance (BETA) K] 2345
40 |Volumetric Specific Heat (SH) [W/(K*cme)] 3.45
41 |Wire Type Round Wires
42 |Length of Lay in] 45562
43 |Number of Wires 46
44 |Wire Gauge 14
45 |Thickness [in] 0.064
46 |Diameter in] 4.82
Sheath
47 |ls Sheath Around Each Core? na
48 |Material Copper
49 |Electrical Resistivity at 20°C [10.cm] 1.7241
50 |Temperature Coefficient at 20°C [1/K] 0.00393
51 |Reciprocal of Temperature Coefficient of Resistance (BETA) K] 234.5
52 | Volumetric Specific Heat (SH) [U/(K*oma)] 3.45
53 |Corrugation Type Longitudinally Corrugated
54 |Corrugation height [in] 0.006
55 |Tape overlap in] 0.499999999
56 |Tape width in] 15.91299998
57 |Tape thickness in] 0.008
58 |Accumulaton factor 1.2
59 |Thickness in] 0.006
60 |Diameter [in] 4912
Jacket
61 |Material Polyethylene
62 |Thermal Resistivity [Km/w] 35
63 |Thickness [in] 0.154
64 |Diameter in] 5.22




No. Description Unit 1

Specific Ir ion Data
65 |Cable Equipment ID 230C5.00X1
66 |Cable Frequency [Hz] 60
67 |Sheath / Shield Bonding 1 Conductor 1 Point Bonded Triangular
68 |Loss Factor Constant (ALOS) 0.3
69 |Spacing Between Cables in Section nfa
70 |Duct construction Polyethylene in Concrete
71 |Duct material thermal resistivity [K.m/W] 35
72 |Duct filling material Air
73  |Inner diameter of the conduit [in] 6.963
74 |Outer diameter of the conduit [in] 8.625
|cable ID : 230C5.00x1
Cable Title 230kV, 5000 kemil Cu - 6 Seg, 906 XLPE, Cu cn, Prysmian
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XLPE insulated, concentric neutral high voltage power cable with segmental oxidized
Copper conductor, metal moisture barrier tape, HDPE jacket

Type Designation: P/N 20235918 5000 kcmil Segmental Oxidized Copper 230kV

Reference Standards ICEA S-108-720, AEIC CS9
Temperature Rating Maximum conductor operating temperature: 90° C
Maximum conductor emergency operation temperature: 105° C
Maximum permissible conductor temperature at short circuit: 250° C
Construction:
Conductor Class B segmental compacted oxidized Copper conductor
Nominal cross-sectional area 5000 kemil 2535 mm?
Number of segments 6
Number of strands per segment (1 Aluminum center wire) 85
Approximate diameter 2.540 inches 64.5 mm
Conductor Shield [2] Semi-conducting tape applied helical intercalated 50% overlap
[2] Semi-conducting tape applied helical intercalated 50% overlap
[1] Extruded semi-conducting thermoset Super Smooth
Minimum point thickness 30 mils 0.76 mm
Insulation Extruded cross-linked polyethylene compound Super Clean
Minimum point thickness 815 mils 20.7 mm
Nominal thickness 906 mils 23.0 mm
Maximum eccentricity (Tmax-Tmin)/Tmax 10%
Insulation Shield [1] Extruded semi-conducting thermoset
Minimum point thickness 40 mils 1.02 mm
Maximum point thickness 100 mils 2.54 mm
Bedding [2] Water swellable semi-conducting tape applied helical intercalated 50% overlap
Concentric Neutral [46] Wires, #14 AWG, solid bare soft drawn copper 1.63 mm
Bedding [1] Copper tape gapped
[2] Water swellable semi-conducting tape applied helical 50% overlap
Metal Moisture Barrier [1]Laminated Copper tape applied longitudinally folded and bonded to 6 mils 0.15 mm
the jacket
Jacket Extruded black high density polyethylene compound, graphite coated
Minimum point thickness 125 mils 3.18 mm
Maximum point thickness 185 mils 4,70 mm
Complete Cable Approximate diameter 5.22 inches 132.5 mm

Approximate weight 22.8 Ibs/ft 33.9 kg/m
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Marking:
Marks of Origin

Electrical Data:

Mechanical Data:

Emboss or indent print on the outer sheath: manufacturer, type of
insulation, insulation thickness, conductor size and material, rated
voltage, year of manufacture at intervals of not more than three feet.

Length marking

Nominal voltage

Highest system voltage

Basic impulse insulation level (BIL)

Maximum DC resistance of conductor at 25 °C
Maximum voltage stress

(conductor shield / insulation interface)
Minimum voltage stress

(insulation / insulation shield interface)
Capacitance (nominal)

Dielectric Constant

Maximum permissible short-circuit current (thermal)

Composite Metallic Sheath (concentric neutral and laminated copper
sheath) - ICEA P-45-482 (Tinit at 75 °C and Tfinal 200 °C)

Minimum bending radius
Maximum pulling tension (with pulling eye)
Maximum sidewall-pressure

230 kV

242 kV

1050 kV
0.00224 Q/kft
196 V/imil

117 Vimil

0.080 pF/kft
2.4

15 Cycles
40 kA

104 inches
40,000 lbs
1,500 Ibs/ft

7.7 kKV/Imm
4.6 kV/mm

0.262 pF/km

2.64 m
18,143.7 kg
2,232.2 kg/im
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CONDUCTOR:
Diameter= 2.540" (64.5mm)

CONDUCTOR SHIELD:
Diameter= 2.74" (69.6mm)

INSULATION:
Diameter= 4.55" (115.6mm)

INSULATION SHIELD:
Diameter= 4.65" (118.1mm)

BEDDING TAPE:
Diameter= 4.69" (119.1mm)

CONCENTRIC NEUTRAL:
Diameter= 4.82" (122.4mm)

BEDDING TAPE:
Diameter= 4.90" (124.5mm)

METALLIC BARRIER:
Diameter= 4.92" (125.0mm)

JACKET:
Diameter= 5.22" (132.6mm)

APPROXIMATE WEIGHT:
22.8 Ibs/ft (33.9 kg/m)

Notes:
1. All dimensions are nominal and subject to manufacturing tolerances
2. Drawing is not to scale

Prepared by: Approved by:

Dale Vinczi Frank Kuchta




Cross section of 500kV 1C x 5000KCMIL XLPE CABLE ( CU / XLPE / CWS / MDPE )

6 Seg, compacted enamel coated copper conductor, XLPE insulation, Copper wire screen + CU-foil sheath,

MDPE + Semi-con PE outer jacket

RATED VOLTAGE : 500 kV

CONDUCTOR SIZE : 5000 kcmil

BASIC STANDARD : AEIC CS9

Thickness Diameter
No. DESCRIPTION MATERIAL (mil ) Approx., inch
1) [CONDUCTOR 1 Central + 6 seg, Enamel coated copper wires - 2.49
Semi - conductive tape & 591
2) |CONDUCTOR SCREEN Semi - conductive compound ’ 267
3) | INSULATION Cross - linked polyethylene [XLPE] 1220.5 5.12
4) [INSULATION SCREEN Semi-conductive compound 591 523
5) |WATER BLOCKING LAYER Semi-conductive swellable tape Each 19.7/16.9 -
6) [FIBER OPTIC CABLE 4 Single mode fiber optic cable in S/S 78.7 x 4EA 5.49
7) |METALLIC SCREEN Annealed copper wires with equalizing tape 86.6 x 36EA 5.51
8) |METALLIC SHEATH PE Laminated copper tape 11.0 5.60
Black MDPE & 157.5
9) | OUTER JACKET Semi-con PE Outer Jacket 39.4 5.99
- Weight : Approx. 25.5 Ib/ft - Fault Duty : 25 kA / 0.5 sec
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. . |
No 500E50001XOWE-C180118 REV. 0 DIM. inch Scale N/S a I a n
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