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The Electric Grid
Source: NERC, 
Understanding the Gri
d
,
 March 2023.

[image: ]The Western Interconnection
· One big synchronous grid
· Better interconnections support reliability
· [image: ]Organic growth may not have been the most efficient
Source: WECC, Western Interconnection, accessed July 2024.
How Does Colorado’s Grid Compare?
[image: ]Electrically isolated:
· [image: ]East-west interconnection boundary on CO’s eastern border
· Limited lines to the west
· North-south lines are few and do not span weather patterns or time zones

Powers:
•
Enter into
 
public
-
private partnerships for 
transmission expansion
•
Identify and establish transmission corridors in 
the state, subject to local use permits
•
Issue revenue bonds
•
Use eminent domain for right
-
of
-
way 
acquisition
Who is CETA?
Mission
:
 engage in transmission planning activities to 1) increase grid reliability, 2) 
help CO meet its clean energy goals, and 3) aid in economic and community 
development
Organizational Structure:
•
Independent special purpose authority and 
subdivision of the state
•
Not subject to direction by a state agency 
or commission
•
9
-
member appointed board
Source: 
Sect. 4
0
-
4
2
-
10
4
,
 
CRS


Economic 
development
Reliability and 
Security
Lower Energy 
Cost
State Policy
Planning Gaps
Increasing electric 
demand: data 
centers, 
electrification, 
EVs, 
manufacturing
Increase the 
optionality of the 
system: resource 
and time zone 
diversity 
Market access: 
avoid 
overbuilding 
locally and ability 
to seek lower cost 
generation
State clean energy 
goals: changing 
generation mix 
CETA as the 
provider of last 
resort: where 
existing utilities 
don’t want to 
build 
Why do we need transmission and CETA?


What does Colorado's electric future look 
like?
2023
 Legislation
:
 
to study the need for expanded transmission capacity in the state
•
Least cost resource portfolio to meet long 
term planning and policy constraints
•
Extrapolations from utility Electric 
Resource Plans, demand forecasts
Source: 
Sect. 4
0
-
4
2
-
10
9
, CRS and 
CETA Study May 2024 presentatio
n


Where is development expected to happen?
Source: 
CETA Study July 2024 presentatio
n


•
Reference Case Projects:
 
$4.2 B in needed 
investment.
 
Roughly 30% is reconductoring 
projects.
 
Remaining 70% is new build.
•
Interstate Projects:
 
Roughly $752 M to enhance 
Colorado’s connections to Wyoming, Utah, and New 
Mexico.
 
•
Conceptual Projects:
 
Additional $4.6 B in investment 
opportunities.
•
Scenario Projects: 
Additional $4.2 B in investment 
under High Demand scenario. Additional $160 M to 
$396 M to deliver SPP wind generation to Colorado (not 
including cost of expanding DC ties).
What does this mean for transmission needs?
Source: 
CETA Study July 2024 presentatio
n


How are we going to do this?
Purpose:
 
to develop a principled, inclusive approach to community engagement 
to guide CETA’s partnership terms
Introduced 
Project
Research
Study 
Session I
Draft
Study 
Session II
Revisions
Final 
Feb. 8
Mar. 
-
Apr.
April 30
June 13
July 15
Jul.
-
Aug.
Oct.
n
Workpla
 
Literature
revie
w
Presentations
 
 
and
n
discussio
 
Draft Board
principle
s
Board and
 
t
public inpu
Written
 
s
comment
Approved
 
principle
s


INFORMATION SHARING
Principle 1: Require a transparent, credible, and open process
What principles will guide us?
Approved by the CETA Board Oct. 10, 2024
COMMUNICATION
Principle 2: Require meaningful engagement with local communities
COMMUNITY BENEFITS
Principle 3: Advocate for public resources and both financial and non
-
financial benefits that support local communities
ACCOUNTABILITY
Principle 4: Require long
-
term commitments to host communities

[image: ]THANK YOU
Questions?
Maury Galbraith, Executive Director
Mgalbraith@cotransmissionauthority.com
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Appendix


What does this mean for transmission needs?


Interstate Options


Conceptual Alternatives


High Demand Option

Regional Integration Option


	Source: CETA Study Aug. 2024 presentation	14
	Source: CETA Study Aug. 2024 presentation	14
image3.png
Key Transmission Lines Distribution Lines

Red: Generation 765, 500, 345, 230 and 138 kV Subtransmission
Purple: Transmission ﬁa_' Customer

Green: Distribution T

Black: Customers 5 b 1Y 26kV and 69kV

. Primary Customer
(- 13kV and 4kV

7

Generating Station Generator Transmission Substation
Step-Up Customer Step-Down & 6 | Secondary Customer
Transformer 138 kV or 230kV Transformer == 120V and 240V





image20.png
v a8 T A
X XX )

Pt Pty

NE

COLORADO

AUTHORITY

Wi




image21.png
Key Transmission Lines Distribution Lines

Red: Generation 765, 500, 345, 230 and 138 kV Subtransmission
Purple: Transmission ﬁa_' Customer

Green: Distribution T

Black: Customers 5 b 1Y 26kV and 69kV

. Primary Customer
(- 13kV and 4kV

7

Generating Station Generator Transmission Substation
Step-Up Customer Step-Down & 6 | Secondary Customer
Transformer 138 kV or 230kV Transformer == 120V and 240V





image4.jpg




image5.jpg
COLORADO

ELECTRIC TRANSMISSION
AUTHORITY





image6.jpg




image7.jpg
COLORADO

ELECTRIC TRANSMISSION
AUTHORITY.





image8.jpg
Wi

COLORADO

ELECTRIC TRANSMISSION
AUTHORITY

\L

KILOWATT





image70.jpg
Wi

COLORADO

ELECTRIC TRANSMISSION
AUTHORITY

\L

KILOWATT





image9.jpg
5 sororapo




image10.png
Capacity (GW)

Colorado Installed Generation Capacity

= Candidate

m Conceptual
= Planned
m Existing

2025 2030 2035





image80.jpg
5 sororapo




image9.png
Capacity (GW)

Colorado Installed Generation Capacity

= Candidate

m Conceptual
= Planned
m Existing

2025 2030 2035





image11.png
RESOLVE Candidate Builds 2045 NC/Ft. Collins NE/Pawnee
= Zones 3

0 Solar (MW)
= Wind (MW)
[ BESS (MW)
% New Firm (MW)

1

NW/Rifle

)





image12.jpg
Busbar Assignments
Technology

O Bess

© Gas

@ GasBESS

@ Solar BESS

@ Solar Gas BESS

@ wind

® Wind Solar

® Wind Solar BESS

®  Bus Bar Mapping
Transmission Lines
—— 100 -161 kV'
—— 230-300 KV
—— 345KV
—— 500KV
—— Under 100 kv

™ Colorado Power Pathway





image100.png
RESOLVE Candidate Builds 2045 NC/Ft. Collins NE/Pawnee
= Zones 3

0 Solar (MW)
= Wind (MW)
[ BESS (MW)
% New Firm (MW)

1

NW/Rifle

)





image11.jpg
Busbar Assignments
Technology

O Bess

© Gas

@ GasBESS

@ Solar BESS

@ Solar Gas BESS

@ wind

® Wind Solar

® Wind Solar BESS

®  Bus Bar Mapping
Transmission Lines
—— 100 -161 kV'
—— 230-300 KV
—— 345KV
—— 500KV
—— Under 100 kv

™ Colorado Power Pathway





image13.jpg




image14.jpg




image120.jpg




image130.jpg




image15.jpg
-~ COLORADO
P‘* ELECTRIC TRANSMISSION
/><\ AUTHORITY





image16.jpg
Transmission Portfolios: Reference Case (+ Reconductoring)

+ Reference Case portfolio meets the 20-year
reliability, deliverability and economic needs
of high-voltage system in Colorado

Capital Investment ($M)

$4,503

Portfolio Line Miles

I ew 20 Unes I Reconductor 345KV
Build pmm vev s e I Reconductor 2306/

Categories mim I cocepuaiproecs [ Reconductor 138k
BN Rebui o Dousie Crcus [N Reconductor 115KV





image150.jpg
Transmission Portfolios: Reference Case (+ Reconductoring)

+ Reference Case portfolio meets the 20-year
reliability, deliverability and economic needs
of high-voltage system in Colorado

Capital Investment ($M)

$4,503

Portfolio Line Miles

I ew 20 Unes I Reconductor 345KV
Build pmm vev s e I Reconductor 2306/

Categories mim I cocepuaiproecs [ Reconductor 138k
BN Rebui o Dousie Crcus [N Reconductor 115KV





image1.jpg
COLORADO





image17.jpg
Transmission Portfolios: Additional Upgrades to Enhance
Interstate Transfers

Representative portfolio of solutions that increases
interstate transfer capability

Other comparable solutions exist

Reference Case portfolio needed to enable these
additions

Capital Investment ($M)

$753 + Ref. Case

Portfolio Line Miles

I Nev20kvUnes | | Reconductor 345KV

Build N eoovives | [N Reconductor 230KV / £ 1]
Categories MVME cowsuaroecs [ Reconductor 138K/ il Longhorn-Gladstone

N e o Doute Crcut
$538

=




image160.jpg
Transmission Portfolios: Additional Upgrades to Enhance
Interstate Transfers

Representative portfolio of solutions that increases
interstate transfer capability

Other comparable solutions exist

Reference Case portfolio needed to enable these
additions

Capital Investment ($M)

$753 + Ref. Case

Portfolio Line Miles

I Nev20kvUnes | | Reconductor 345KV

Build N eoovives | [N Reconductor 230KV / £ 1]
Categories MVME cowsuaroecs [ Reconductor 138K/ il Longhorn-Gladstone

N e o Doute Crcut
$538

=




image18.jpg
Transmission Portfolios: Conceptual Upgrades

+ List of conceptual projects (not a portfolio)
which are alternatives to Reference Case
upgrades and/or may be needed for
different resource deployment or interstate

Capital Investment ($M)
$4,757 1

Line Miles of Conceptual List

Greenfield 1155

I v 250V Unes [ Reconductor 45KV
Build  pm vevsisines I Reconductor 230k

Categories M Il I cocepuaipoecs I Reconductor 138K/
I Reid to Dousle Creut [N Reconductor 115KV
S

(1) Total cost of conceptual upgrades represents sum of costs of these alternative projects and would not be
implemented as a portfolio




image170.jpg
Transmission Portfolios: Conceptual Upgrades

+ List of conceptual projects (not a portfolio)
which are alternatives to Reference Case
upgrades and/or may be needed for
different resource deployment or interstate

Capital Investment ($M)
$4,757 1

Line Miles of Conceptual List

Greenfield 1155

I v 250V Unes [ Reconductor 45KV
Build  pm vevsisines I Reconductor 230k

Categories M Il I cocepuaipoecs I Reconductor 138K/
I Reid to Dousle Creut [N Reconductor 115KV
S

(1) Total cost of conceptual upgrades represents sum of costs of these alternative projects and would not be
implemented as a portfolio




image19.jpg
Transmission Portfolios: Additional Upgrades to Accommodate

High Demand Scenario

Portfolio captures additional 20-year upgrades
needed to accommodate ~50% increase in peak
demand growth (20 GW of total CO demand in
2045)

Capital Investment ($M)

$3,800 + Ref. Case

Portfolio Line Miles

I ew 230k Lines I Reconductor 345KV

Build e vewssvunes N Reconductor 230KV
Categories M 1M I conepusiproecs I Reconductor 138k

N Rebid to Douse Crait [ uctor 115KV

(1) Map does not show reconductoring required for High Demand scenario or transmission under 200KV.




image180.jpg
Transmission Portfolios: Additional Upgrades to Accommodate

High Demand Scenario

Portfolio captures additional 20-year upgrades
needed to accommodate ~50% increase in peak
demand growth (20 GW of total CO demand in
2045)

Capital Investment ($M)

$3,800 + Ref. Case

Portfolio Line Miles

I ew 230k Lines I Reconductor 345KV

Build e vewssvunes N Reconductor 230KV
Categories M 1M I conepusiproecs I Reconductor 138k

N Rebid to Douse Crait [ uctor 115KV

(1) Map does not show reconductoring required for High Demand scenario or transmission under 200KV.




image20.jpg
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image190.jpg
Transmission Portfolios: Additional Upgrades to Accommodate
Regional Integration Scenario . .

Portfolio captures additional 20-year upgrades
needed to accommodate ~2 GW of wind from
SPP near DC ties

Capital Investment ($M)

>$95" + Ref. Case

Portfolio Line Miles

I v o/ nes [N Reconductor 45KV
Build s vevsisvues I Reconcuctor 230/
Categories B 1M coweuoipreds [ Reconductr 138K/
M Rebuid to Douste Circut [ Reconductor 115KV
(1) Cost does not include DC station upgrade costs. Also, map does not show alternative transmission portfolio
addition for accommodating wind at different DC ties, which were higher cost.





image0.jpg
COLORADO





image2.png
v a8 T A
X XX )

Pt Pty

NE

COLORADO

AUTHORITY

Wi




