Putting transmission
underground

A really big question that keeps recurring is - why can’t the transmission
lines be put underground?

Much has been written about the undergrounding of transmission lines.
Some excellent reports and studies have been written by experts, but the
conclusions don’t always seem consistent. One of the issues with these
reports are the decisions made about how to quantify benefits. Many of
these reports ighore impacts and consider system benefits as paramount.

Put simply, there are no accepted answers to either the costs or the
benefits of going underground.

Firstly, it is astounding that AEMO and others have not answered this
question. The standard response is that it’s too expensive. But the reality is
that they haven’t made any effort to educate or convince people.

The failure to back up the response has made people even more
suspicious. And of course, the estimates are done by Ausnet and TransGrid
so this also raises the suspicion.

AEMO’s Integrated System Plan states that the cost of underground is 3
to 20 times that of overhead.

Preparing a cost analysis comparing overhead versus underground is a
daunting task, so it is unlikely anyone outside the industry can build a
credible model or have access to the data required.

What can be done though is a broad comparison of projects that are
recently completed or committed to. Because most transmission projects
are government backed, the basic facts such as distance, power rating and
cost are generally public data so it’s pretty easy to compare $/km and so
on.

Some recent projects worldwide are shown on the following spreadsheet.



Comparison of some overhead and underground transmission lines

Transmission link Type Length (km)|GW/| SM |SM/km|SM/km.GW|SM/km cf HumeLink| SM/km.GW cf HumelLink
Humelink (used as reference) Australia |Overhead 365 2.2 | 4800 13.2 6.0 1.0 1.0
VNI West Australia |Overhead 409 3.6 | 3499 8.6 2.4 0.7 0.4
SUEDLink Germany | Underground 750 4.0 |17400| 23.2 5.8 1.8 1.0
Champlain Hudson Power Express |USA Underground 600 1.3 | 9677 16.1 12.9 1.2 2.2
MurrayLink (Australia) Australia [Underground 176 0.2 | 311 1.8 8.0 0.1 1.3
SO0Green USA Underground 560 2.1 | 4032 7.2 3.4 0.5 0.6

Costs have been adjusted to AUD and for inflation where appropriate.

Data sources as follows:

HumelLink https://www.nsw.gov.au/media-releases/humelink-transmission-project-receives-tick-of-approval
VNIWest AEMO VNI West PACR

SUEDLink https://www.nsenergybusiness.com/projects/suedlink-hvdc-power-transmission-
project/

Champlain Hudson https://chpexpress.com/

MurrayLink https://en.wikipedia.org/wiki/Murraylink

SOOGreen https://www.energyre.com/project/illinois/transmission/soo-green

It is highly recommended for anyone to review these projects.


https://www.nsw.gov.au/media-releases/humelink-transmission-project-receives-tick-of-approval
https://www.nsenergybusiness.com/projects/suedlink-hvdc-power-transmission-project/
https://www.nsenergybusiness.com/projects/suedlink-hvdc-power-transmission-project/
https://chpexpress.com/
https://en.wikipedia.org/wiki/Murraylink
https://www.energyre.com/project/illinois/transmission/soo-green

HumelLink has recently been committed to and the costings are therefore
baked in. No doubt there are clauses to allow for contingencies, but it won’t
be any cheaper than this.

The two most important columns are the last two, which show the cost of a
project compared to HumelLink. And the most important of those two is the
last one.

1. The $M/km multiple column compares only the cost of building the
line compared to HumelLink.

2. The $M/km.GW multiple column compares the cost of building the
line and takes into account how much power it can carry compared
to HumelLink.

One of the first things to notice is that AEMO are projecting that VNIWest
will be substantially cheaper than HumelLink. Does this sound correct or
even likely? There are already rumblings about increasing costs, so it
seems likely that the estimated cost is well under.

The second thing to notice is that there are no underground projects that
are in the 3-20 multiple-range as postulated by AEMO. The most expensive
is the Champlain Hudson project to take power from Canada to New York
and is a very, very complex project.

According to AEMO, any tunnelling takes the cost nearer to the 20 multiple,
but the Champlain Hudson project is mostly bored and tunnelled under
lakes, rivers and urban areas but comes in at only 2.2 times.

MurrayLink has been included just a reference to the past. Finished in 2002
and running from Berri in South Australia to Renmark in Victoria. Once said

to be the longest underground HVDC cable in the world. Apparently it was a
good idea then. Not very high power, but possibly to be upgraded.

Really interesting is the SOOGreen project where the costs are significantly
less than overhead. Also worth noting is that this project is totally privately
funded, so not being paid for by the government. It does raise questions
about cost estimates provided by Ausnet and TransGrid for what they want
to be paid by the government.

The most comparable project to HumeLink and VNIWest is the German
SUEDLink. It is specifically designed to move renewable energy from
generation areas to where the electricity will be consumed. It operates in



both directions at slightly greater power than VNIWest, moving wind power
north to south and solar power from south to north. A very sophisticated
project that in terms of capabilities appears to be only the same cost as the
HumelLink overhead lines.

Another aspect of these underground lines, especially in the USA is the
focus on using existing right-of-way for the route. Mostly this is beside
railways.

The underground question is definitely not answered to
the community’s satisfaction.

Here’s what some overseas governments, experts and communities are
saying about underground HVDC.

Champlain Hudson Power Express #3

“The New York Power Authority will provide the right of way for much
of the project underneath its existing 345-kilovolt overhead
transmission line running from Utica to Orange County, with the
remaining stretch buried along roadways and underneath the
Hudson River.”

In Romania they are beginning some major underground HVDC projects. #1

“As the global demand for reliable, efficient, and long-distance
electricity transmission solutions continues to grow, HVDC
technology is proving to be a key enabler. HVDC systems offer many
advantages, including lower losses of electricity during transmission,
greater grid stability, and the ability to facilitate the integration of
renewable energy sources, which are often located at great distances
from existing infrastructure.”

The SOOGreen link has received major support because of the
underground placement. #2, #3

“By virtue of installing the project underground along an existing
railroad right-of-way, SOO Green avoids sensitive wildlife habitat and
environmental impacts. Our approach simplifies the project’s



permitting process and has garnered support at the local, state and
federal agency levels.

The rail co-location model is similar to the model successfully used
to build America’s fiber optic network.”

“SOO0Green solves the greatest challenges facing interregional
transmission — siting and permitting, and who pays for it,”. It helps
that technological advances have brought underground HVDC power
lines into cost parity with overhead lines, making such a merchant
transmission project possible.”
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Reference links:

1.

https://www.green-
forum.eu/environment/20231114/transelectrica-
prepares-underground-electricity-transmission-
project-with-low-carbon-emissions-711
https://soogreen.com/project-overview/
https://www.canarymedia.com/
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