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Why Discuss 700~800 kV
Transmission Lines
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The Need for Discussing 700~800 kV Lines

* Large Projects Planned in this Voltage Range
* Very Limited Global Experience for this Voltage Range

« Competes with HVDC for:

* Transmitting energy over medium-long distance

* Interconnecting large isolated systems

* Overlay on existing transmission network
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History
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History Leading up to 800 kV lines

Hydro Quebec 15t 735 kV Transmission Line in Y1965

AEP 15t 765 kV Transmission Line in Y1969

Brazil 765 kV

Venezuela 765 kV

Russia 787 kV. [1000~1200 kV designed.
Operated at 500 kV]

Japan 1000 kV designed. Operated at 500 kV

South Africa 765 kV

South Korea 765 kV

India 15t 765 kV in Y2007

Pakistan 765 kV [under construction]

China 750 kV
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Very few 765 kV Lines in US
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MISO Tranche 2.1

= == == = 765kV [Planned]

765 kV [Existing]
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Very few 735 kV Lines in Canada [HQ]
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Very few 765 kV Lines in South Africa

765 kV
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Very few 765 kV Lines in South Korea
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Comparisons

* Right of Way and Heights
e Power Transfer Limits

* Costand Feasibility

e Qverall Pros and Cons
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Comparisons

* Right of Way and Heights
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Right of Way Width and Height Comparison-1

1 LINE OF
765KV
SINGLE CIRCUIT

TOWER HEIGHT - 47 M
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Right of Way Width and Height Comparison-2

ém

3 LINES OF
345 kV DOUBLE CIRCUIT

1 LINE OF
765kV
SINGLE CIRCUIT
T HEIGHT - 47 N
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HEIGHT ABOVE GROUND
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Comparison of Right of Way Width and Tower Height
345 kV vs 765 kV]
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HEIGHT ABOVE GROUND

-30.0

Comparison of Right of Way Width and Tower Height

[500 kV vs 765 kV]

RoW Configuration
500 kV
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Overlap Comparison View
Right of Way Width vs Tower Height
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Comparisons

e Power Transfer Limits
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Comparison of Power Transfer Limits

Comparison of EHV Safe Loading Limits
120 km: )
765 kV = 6000 MVA J

345 kv =1000 VA

350 km:
5 kV =3000 MVA
45 k\V =500 VA
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Comparison of Power Transfer Limits
St. Clair Curve
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VOLTAGE PER PHASE LOADING 100 MILES
KV mew KW

t3 8 1- 7958 50,500 10,400
1am 2- 5565 64,000 13,000
230 t- 554 132,000 27,000
345 -+ 414 (1. TSTENR) 520,000 65 000
345 z- 954 390,000 81,000
s00 2-2032 888,000 L83, 000
00 3- 954 910,000 i 90,000
1} 4- 934 2,210,000 460,000

=
wn
=
(]
<
o
r
w
=
=

00 200 300 400 500 600
LINE LENGTH IN MILES

WITH NO SERIES COMPENSATION

1

Copyright © Hatch 2025. All Rights Reserved. H AT C H



+
Comparisons

e Costand Feasibility
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Cost Comparisons - AC/AC and AC/DC

Stati
Cost LINES AND STATIONS
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Cost Comparisons — When is 800 kV Feasible

Power Flow
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Medium  High

Low

765 kV 765 kV 765 kV HVDC
765 kV 765 kV
500 kV 500 kV 765 kv HVDC
765 kV 765 kV
345 kV 500 kV 500 KV HVDC
Short Medium Long Very Long
Line Length
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Comparisons

e Qverall Pros and Cons
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Overall Pros and Cons

Width
Right of Way / |Height

Environmental |Window Impact
(Width x Height)

N-1 flexibility
Growth and
interconnections
Planning and  Potential for longer
Operational distance

Factors Sustained Forced
Outages per 100-km
year

O&M experience
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Design Considerations
[Fair warning: Technical Information Ahead!!]
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Tower Design Options

Copyright © Hatch 2025. All Rights Reserved. H AT C H



Tower Design Options
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Considerations for Insulation Design

Strike Distance, meters

0.

I TN Lightning

Switching

<« <« Contamination

—

300

560 700 980 1100
Maximum System Voltage, kV
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Conductor Surtace Gradient Comparison

Configuration | Voltage Conductor Surface Mitigation
Gradient (kV/cm)

Single bundle 230 kV
Twin bundle 345 kV

500 kV
d bundl -
Quad bundle 265 KV Increase sub |
conductor spacing.
Hex bundle 765 kV
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Electric Field Comparison

Electric Field
(kV/m)

12

230 kV 345 kv
500 kV 765 kv

765 kV [6 bundle] 765 kV on 500 kV Tower

Limite inside RoW Limit at RoW edge
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Radio Interference Comparison

Radio Interference

20

230 kv 345 kv

500 kv 765 kv

765 kV [6 bundle] 765 kV on 500 kV Tower
Limite (230 kv) Limit (345 kV)

Limit (500 kV) Limit 765 kV
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Audible Noise Comparison
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Audible Noise
(dB)
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Space Potential Comparison

230 kv 345 kv 500 kV 765 kV
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Questions
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Thank you.

For more information,
please visit www.hatch.com
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