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Introduction N=|Manona
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A Project Title: Railbelt Innovation Resiliency Project (RIR)

Ve

A Prime Recipient: Alaska Energy Authority

Ve

A DOE FOA:DEFOA-2740

A Federal Project Officer: Shawn A.Smearcheck
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A Welcome and Round the Room Introductions
A Department of Energy, National Energy Technology Laboratory
A Alaska Energy Authority

A AEA Overview
A Structure, Scope and Programs
A Financial Highlights

A The Alaska Railbelt and AEA Owned Assets
A Railbelt Overview
A Owned Assets: Alaska Intertie, Bradley Lake, SSQ Line
A Ongoing Projects and Opportunities

A Railbelt Innovation Resiliency Project
A Project Overview: Problem Statement, Summary and Goals
A Schedule, Team, Metrics, Milestones, Deliverables and Risk Assessment
A Status Update

A Discussion/Q&A
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AI aS ka G Ove rn m e nt Governor Mike Dunleavy

‘l ALASKA
‘ ENERGY
AUTHORITY

Department of Commerce,
*Board of Directors Community, and Economic
Development (DCCED)

Legislature

Alaska Energy Authority (AEA)

Key
- - - Affiliation
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Other DCCEDCorporate Agencies

A Alaskalnvestment Development and Export Authority
------------ A AlaskaGas Line DevelopmentCorporation

A AlaskaRailroad Corporation

A Alaska SeafoodMarketing Institute

A Alcoholic BeverageControl Board

A Marijuana Control Board

A Regulatory Commission of Alaska

A Administration

A
A

D> D> D D> D>

A Transportation and Public Facilities

Other Departments

Corrections

Court System

Education and EarlyDevelopment
Environmental Conservation
Fishand Game

Health and Social Services

Law

Labor & Workforce Development
Military and Veterans Affairs
Natural Resources

Public Safety

Revenue

*AEA Board of Directors:
A Clay Koplind Chair
A Duff Mitchell & Vice Chair
A Adam Crum 8 Commissioner, Department of Revenue (Juneau)
A Tony 1zzo 8 Board Member
A Ingemar Mathiasson 8 Board Member
A Jenn Miller 8 Board Member
A Julie Sanded Commissioner of DCCED (Juneau)
A Robert Siedman & Board Member




About AEA NS .

~ ; R ilbgﬁt ergy (Owned Asget Renewable Energy and Energy Efficiency
AEAOS mi S SA?Br dllj:g LakeqHy roelectric Project A Renewable projects: biomass, electric vehicles,
reduce the cost of A Alaska Intertie hydroelectric, solar, and wind

. Al k T A Sterling to Quartz Creek Transmission LineA Federal programs: NEVI, Solar for All, and Hor
energy In aska. 10 A HighVoltage Direct Current Transmission Line Energy and High Efficiency Rebate Allocations

achieve this mission, ___

AEA strives to Power Cost Equalization Grants and Loans
. : ' A $48 Million Program A Renewable Energy Fund
dIVGI’SIfy Alaska'’s A 192 Rural Communities A Power Project Fund
energy pOI’thﬁD A 91 Electric Utilities
. . -1 A 80,000+ Alaskans
Increasing reS|I|ency, Energy Planning
reliability, and _ A Alaska Energy Security Task Force

State Energy Security Profile
Electronic Library

Energy Data Resources

40101(d) Grid Resilience Program

Rural Energy
redundanCy. A Bulk Fuel Upgrades
A Rural Power System Upgrades
A Circuit Rider Program
A Electrical Emergency Assistance

> v D> >

Railbelt Transmission Organization



AEA Active Projects and Services ., AN

Grants and Loans & )
[C] Power Project Fund A
[CJRenewable Energy Fund

Owned Assets

== Other Transmission Lines

TT Transmission

== Transmission Lines Owned by AEA

Power Cost Equalization
A PCE Communities

Renewable Energy
Biomass

B Electric Vehicles

47 Port Electrification

Q Heat Recovery ad
@ Hydroelectric
Solar m

Storage

4\ Wind

Rural Energy

& Bulk Fuel

j!' Diesel Emissions Reduction Act
@ Circuit Rider Assistance

4k Emergency Assistance

@ Utility Training &
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Total Capital Appropriations FY2021 to FY2025 (in
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FY21-FY22 Increased 131%
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Alaska Energy Authority

Total Capital Appropriations FY21 - FY25
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FY2024 Financial Highlights AN

STATEMENTS ORNET POSITION June 30, 2024 June 30, 2023
Assets
Restricted Investment securities and cash 1,281,491 1,226,790
Securities lending collateral 44,045 o)
Loans, net 30,832 26,459
Capital assets, net 369,244 375,794
Receivables and other assets 9,871 8,068
Total restricted assets
Liabilities and net position:
Liabilities
Bonds payable 201,253 204,032
Securities lending collateral 44,045 0
Payables and other liabilities 78,723 01,145
Net Position 1,411,462 1,381,934
Total liabilities and net position 1,735,483 1,637,111

LOI
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|l ntroducti on

A Population: Serves 70% of Al askads p
areas in the Southcentral Regi
electricity.

0p
ol

A Geography: Spans 700 miles, following the Alaska Railroad, with
a service area comparable to the distance from West Virginia to
Maine.

A Utility Structure: Operated by five major utilities (four
cooperatives and one municipal utility), with major infrastructure
owned by the Alaska Energy Authority.

A Energy Resources: Home to a mix of carbon and non-carbon
energy resources, supporting diverse populations, tribal
governments and Department of Defense Assets.

A Natural Hazards: Located in a sub-Arctic climate with multiple
climate zones, the grid faces frequent natural disruptions,
including earthquakes, wildfires, extreme cold, and winter storms.
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Alaska Intertie

Constructed 1 n
with $124 million in State of
Alaska appropriations, there is
no debt associated with the
Alaska Intertie.

t
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AEA owns the170-mile Alaska Intertie

transmission line that runs between Willow and
Healy. The line operates at 138 kV (it was designed
to operate at 345 kV) and includes 850 structures.

A vital section of the Railbelt transmission
system, the Intertie is the only link for transferring
power between northern and southern utilities.

The Intertie transmits power north into the Golden
Valley Electric Association (GVEA) system and
provides Interior customers with low -cost, reliable
power 1 between 2008 and 2021, the Intertie
saved GVEA customers an average of $30 million
annually .

The Intertie provides benefits to Southcentral
customers as well through cost savings and
resilience to unexpected events

12
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Bradley Lake Hydroelectric Project

A Energized in 1991, the Bradley Lake Hydroelectric
Project is Alaska's largest renewable energy source
It is located 27 air miles northeast of Homer.

A The 120-megawatt facility provides low -cost energy

| to over 550,000 people on ~the Railb-elt. . BRAD NRYAAKE
" percent of Railbol slecticiy 4 4.5 centshWh (o HiYDROENECRIGIRROE

percent of Railbelt electricity at 4.5 cents/kWh (or
~54,400 homes/year) and over $20 million in savings
per year for Railbelt utilities from Bradley Lake versus
natural gas.

A AEA, in partnership with Railbelt utilities, is studying
the Dixon Diversion Project , which would increase
the annual energy production of Bradley Lake by
50 percent (the equivalent of up to 30,000 homes).

13
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$90 Million (Under Construction; AEA Bonds Existinb)

Sterling to Quartz Creek (SQ)
Transmission Lines

In 2020, AEA acquired the SSQ Transmission Line, as part of the Bradley Lake
Hydroelectric Project.

A Location 8 39.4 miles of 115 kilovolt (kV) transmission and out of use 69 kV
transmission from Sterling to Quartz substation (Kenai Lake).

A Benefits 8 AEA ownership ensures better cost alignment, reduce line losses,

increased reliability, and more timely repairs and upgrades.

A Status & 69 kV line decommissioned and removed; engineers are designing
and are procuring equipment for the upgrade of the existing 115 kV line to
230 kV. Construction has started on first section.

A Cost 8 Estimated cost to upgrade line is $90 million for the SSQ
transmission line and Sterling to Soldotna transmission line.
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$28 Million to Utilities

Battery Energy Storage Syst
(BESS) for Grid Stabilization

A Scope 8 The BESS projects consist of an upgrade to the existing BESS
system in the North, and also new BESS systems in the Southern, and
Central regions of the grid. The Northern BESS is located at
Fairbanks, the Southern BESS is located in Kenai, the Central Region
BESS will be located at Anchorage. BESS will be needed to fully
realize the benefits of a 230 kV bulk power supply system, regulate
energy from various generation, and increase resilience.

A Benefits & Increase system resilience, transfer capability, more
efficient use of system, and lowers impediments to additional
renewable generation development.

A Schedule
- Southern (Kenai)d In service
- Central (Anchorage)d In service
- Northern (Fairbanks) d Engineering and design

A Budget & $28 million in services to dampen oscillation

15



Dixon Diversion Project

AEA is studying the Dixon Diversion Project to optimize the
Bradley Lake Hydroelectric Project's energy potential. Like the
West Fork Upper Battle Creek Diversion Project, the Dixon
Diversion Project would divert water from Dixon Glacier to
increase Bradley Lake's annual energy production by 50 percent.

@HX@M @HWEE&@U@W PB@BE@T A Located five miles from Bradley Lake and would utilize

AT THE BRADLEY LAKE HYDROELECTRIC PROJECT eXIStIng powerhouse at Bradley Lake

A Estimated annual energy 100,000200,000 MWh
(the equivalent of up to 30,000 homes).

A Estimated to offset 1.5 billion cubic feet of natural gas per
year in Railbelt power generation (equal to 7.5 percent of
Alaska's unmet natural gas demand projected for 2030).

A Estimated completion is 2030.

16
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C Fairbanks

Problem Statement o

S =N

1. Aging Infrastructure: The Railbelt grid spans 700+ miles, legend . \ I L
connecting Al askads popul ati on Owne E ,(;"\1\ o f)‘":t
infrastructure limits resilience, power transfer and clean energy L cusheeit, \déagisd 27 W
integ ration. _ Copper Vally Blecrc. /.:r\mwsne e
2. Lack of Redundancy: No secondary transmission line between Homer Bearc ?};‘3 o
Southern and Central regions, leading to constrained power transfer. - M gesic r wt

el e WEE
3. High Costs and Emissions: Reliance on thermal generation ‘EE%%:E;* e
increases fuel consumption, carbon emissions, and energy costs. U 5 v Cental A

/Grip 3Round 2
(=i Proposed Roadbelt

4. Renewable Energy Barriers: Limited capacity for transferring and -gaa:R;:hts
. . . eyt ery rgy Storage:
integrating renewable Energy across regions.

Suon =

2 | System (BESS) (3)

‘@ ! Dixon Diversion

5. Grid Resilience Challenges: Susceptible to outages from small
signal instability, natural events and technical constraints.

6. Economic Impact: Constrained economic dispatch increases costs
for ratepayers and hinders economic growth.

U.S. Department of

EN=ERGY




Railbelt Upgrade Projects

Alaska Energy Authority

—— Chugach Electric Association
——— Copper Valley Electric Association
Golden Valley Electric Association

Homer Electric Association
— Matanuska Electric Association
— Seward Electric System
v = =1 Sterling to Quartz Creek
= = HVDC Line Grip 3
Proposed Beluga to Healy
Intertie Connector
= = = Black Rapids Intertie(25 kV)
@ Dixon Diversion
® Beluga and Bernice Substations

|| In Progress

Fairbanks BESS
$81 Million

A%

Fairbanks o1t Knox to North Pole Loop

$28 Million

Northern Intertie
$19 Million

Delta
Junction

230 kV

New Intertie 230 kV
$486 Million

Healy

$88 Million

Healy Substation SVC/BESS

o= 7

Black Rapids

Training Site

Alaska Intertie 230 kV Line
$40 Million

Alaska Intertie
AEA Owned

Intertie Connector 230 kV
$50 Million

Glennallen

Teeland Douglas 230 kV & BESS/SVC

Beluga Substation

$146 Million

$19 Million

Bel
s gonOmas Quartz Creek to Anchorage 230 kV
GRIP Match J $204 Million
$143.8 Million | # Soldotna to Quartz 230 KV
Bernice &< g0 g $90 Million
Soldotna to Sterling 230 kV ——>, bl P

$149 Million

Fossil Creek Substation| /5idez
$25 Million

Quartz Creek Substation

$172 Million

$27 Million y Soldotna QuartzjCreek $31 Million
Soldotna to Bernice New 230 kV Seward
oo Bradley to Soldotna 230 kV East & Substation
Bradiey to Soldotna 230 kV West] | T3¢ iﬁi‘y‘ ol \
Ho[ﬁgr Dixon Diversion 0 250 50 100 Miles A
$342 Million Y T T T N T N |

ALASKA
ENERGY
AUTHORITY
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é ALASKA
$413 Million (206.5 Million Federal and $206.5 Million Alaska Match) ‘ l‘ ENERGY
|

Grid Resilience and Innovation ;
Partnerships (GRIP): HVDC Line —zm-. ,’

~— Homer Electric Association \
Matanuska Electric Association

AEA secured $206.5 million for GRIP Topic Area 3: Grid Innovation through the = Qlty Of Seward
~ . @ Proposed Battery Energy Storage System (BESS) (3)

U.S. Department of Energyds Grid Dep

percent, or $206.5 million, is required for a total project amount of $413 million.

High-voltage direct current (HVDC) submarine cables will be constructed to

serve as a parallel transmission route from the Kenai Peninsula to Anchorage.

The project addresses several <challl

A It provides a redundant pathway A Allows for more renewable power to
between the Southern (Kenai be added to the grid and distributed
Peninsula) and Central (Anchorage and across the Railbelt
Mat-Su) Regions

Increases the ability to share power
Thus, eliminating the single -point -of - between the Southern, Central, and
failure inherent in the previous system Northern Regions of the Railbelt,
(the system will still be subject to allowing the most economical power P
single point of failure between Willow to be used at all times
and Healy) Ll el

20
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Project Overview: Project Goals N=|AnonaL
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Project Goals

Completion of the transmission lines and HVYDC submarine cable from Soldotna to Nikiski to Beluga using
innovative and technical solutions to enhance resiliency in extreme environments.

Completion of BESSunits in Northern and Central Regionsto coordinate with existing BESSunit and HVDC
2 In Southern region to enhance resiliency and eliminate small signal instability events and increasefrequency
control.

Significantly increase transfer capability between the Southern Region and Central Region (75MW to 200-
3 300 MW). The increased capacity will enable regional participation in planning and clean energy projects,
reduce capacity limitations, add resiliency, redundancy, and improve economies of scale

Reducereliance on fossil fuels and improve resiliency; reduce carbon emissions virtually eliminate impacts of
4  long-term outages due to extreme weather, wildfire, natural disasters,and other disruptive events.

5 Document lessons learned that can be shared throughout Alaska, the nation, and the world.
Adoption of innovative rate-making techniques to incent transmission construction, easing member/ratepayer

burden in procuring matching funds for the project.

U.S. Department of

EN=ERG




Submari ne Power

Submarine power cables are designed for the transport of electric energy
under the sea.

Ve

A Outside diameter 84 . 5 6
A Weight per foot 8 20 Ibs. with standard armor (may spec for Cook Inlet)

A Length is about 35 miles under water
A Estimated lifespan is 50 years

\ CONDUCTOR

" INSULATION SYSTEM

- \ . -\ \
\ LEAD SHEATH
/ PLASTIC SHEATH

OUTER SERVING ARMORING TRANSVERSAL REINFORCEMENT

4 :

»




Cost Summary

N NATIONAL

TL TECHNOLOGY
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SUMMARY BY BUDGET CATEGORY

Budget Category
Personnel
Fringe Benefits
Travel
Equipment
Supplies
Contractual

(List each contract valued at $25,000 or more.

Add rows as necessary)

Remaining Contractual

(Sum of all contracts that are individually
valued at under $25,000)

Construction
Other

Subtotal Direct Charges

Indirect Charges
Total

Federal Share

$ 3,673,991.00
$ 2,795,540.50
$ 162,492.00
$ .
$ 57,364.00
$ 193,342,500.00
$ -
$ .
$ i

$ 200,031,887.50

$ 6,468,112.50
$ 206,500,000.00

$
$
$
$
$
$

@B H L B

Non -Federal Share
3,673,991.00
2,795,540.50

162,492.00

57,364.00

193,342,500.00

200,031,887.50

6,468,112.50
206,500,000.00

Total
$ 7,347,982.00
$ 5,591,081.00
$ 324,984.00
$ )
$ 114,728.00
$ 386,685,000.00
$ ;
$ ;
$ }

$ 400,063,775.00

$ 12,936,225.00
$ 413,000,000.00

U.S. Department of

EN=ERG




Team Members and Roles N=|HAToNAL
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ORGANIZATIONS

Organization Name Zip Code Partner Type Pquogf)e(:t Contribution to the Project Partnelzjrz?eip Start Partngz;f;ip End

Alaska Energy Authority 99503 Prime

Homer Electric Association 99603 Stakeholder Collaborative Decision Maker  10/18/2023 8/31/2032
Seward Electric Association 99664 Stakeholder Collaborative Decision Maker  10/18/2023 8/31/2032
Chugach Electric Association 99518 Stakeholder Collaborative Decision Maker  10/18/2023 8/31/2032
Matanuska Electric Association 99645 Stakeholder Collaborative Decision Maker  10/18/2023 8/31/2032
Golden Valley Electric Association 99701 Stakeholder Collaborative Decision Maker  10/18/2023 8/31/2032
Regulatory Commission of Alaska Stakeholder Collaborative Decision Maker  09/1/2024 8/31/2032

ENERGY




¢ ALASKA
Schedule yYy .

A The statutory period for the project is eight (8) years with the following schedule:
- September 2024 o6 Award
- First Quarter 2025 0 Develop a preliminary work plan and identify critical environmental issues
- Second Quarter 2025 9 Initial design for the cable and converters
- Fourth Quarter 2025 6 Commence Full Design and Permitting
- July 2027 8 Complete National Environmental Policy Act (NEPA) Process
- January 2028 to December 2029 0 Long Lead Items
- January 2030 to December 2031 9 Construction

s ‘
T
-
MEAN LOWER LOW WATER & //
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Metrics

N NATIONAL
TL TECHNOLOGY
LABORATORY

PROJECT METRICS

: Goal
# =olPIo Tracking Metric Unitsi(%, 5, for
Task #, etc.)
Phase
Increase the reliability of the interconnected Railbelt % Change TBD
electrical system from the Southern Region to the
1 Central Region, and reduce the load shedding
requirements during system disturbances, including
outages.
Increase the power transfer capacity between the % TBD
Southern Region to the Central Region. Improvement
2
Provide the capability to utilize the most economic % TBD
generation mix available to reduce to costs to Improvement
3 consumers and to allow available generation capacity

in one region to support load demand in another
region.

Notes

Determine current number and causes of
outages/events and compare to number of
outages/events once the project is
completed

Current capacity from the Southern Region
to the Central Region is approximately
75MW/Hour. We expect the capacity of the
HVDC path will be ~200MW/Hour

Transfer capacity between the Southern
Region and Central Region is currently 70
MW!/Hr. The increased capacity from the
HVDC line and a restructuring of
transmission rates will allow improved
economic allocation of power (RTO)

U.S. Department of

EN=ERGY




Metrics (continued)

N NATIONAL
TL TECHNOLOGY
LABORATORY

PROJECT METRICS

SOPO
Task

Tracking Metric Units (%, $, #, etc.)

Reduce oscillation issues along the
Railbelt which will improve stability.
Reduce power flows through the existing
system, which will reduce line loss,
thereby improving power transmission
efficiency, and reducing generation costs.

With a redundant path between the
Central Region and the Central Region,
the transfer of economic power during
planned, and unplanned, transmission
line maintenance will not be interrupted.
Provide increased incentive for clean % Improvement in MWH
energy project development along the of renewable generated
Railbelt owing to increased transmission power that is transferred
reliability reducing risks related to return  between the Southern
on investment. Region and Northern
Region

% Improvement

% of power in excess of
current 70MW/Hour

% Reduction of stranded
power

Goal for
Phase

TBD

TBD

TBD

TBD

Notes

Secure BESS capacity agreements across
Railbelt regions by Q2 2025.

Determine amount of power transferred in
excess of current capacity limit of 70
MW/Hour.

Determine amount of power that is
transferred between the Southern Region
and Central Region while the existing path
IS interrupted.

Determine amount of new renewable
power that is generated and transferred
between the Southern and Central
Regions.

us. Departmen#: i

EN=ERG
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Milestones N=|NATIONAL

TL TECHNOLOGY
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MILESTONE LOG- INITIAL

Milestone SOPO FETEL
Milestone or Decision Point Completion Verification Method (or Decision Criteria)
Number Task Date

AEA has issued an NTP based on a proposal by Stantec for initial
project. The deliverables are:
1. Initial Plan and Schedule
1 Task Order Issued to Stantec 10/15/2024 2. HVDC Preliminary Design
3. HVDC Cable Preliminary Design
4. Environmental Critial Issues Analysis
5. Project Cost Estimate

AEA, Stantec and Stakeholders will meet with to review results and

2 Preliminary Schedule 2/15/2025 : ) ~
provide guidance for Stantecos
3 Preliminary Estimate 2/15/2025 AEA, Sta_ntec and Stak_eholders will meet with to review results :imd
provide guidance for Stantecos
4 Project Schedule 4/15/2025 Can Project be complete within the Performance Period?
5 Project Estimate 4/15/2025 Can Project be competed with the Project Budget?
Go/No-Go Decision Point Based AEA will submit all preliminary information to DOE and work with
6 on Preliminary Design Review 4/30/2025 DOE to reach a Go/No Decision. 1st decision point (~6 months after
and Approval to Continue Project the project award date) of 09/01/2024

U.S. Department of

EN=ERGY




Deliverables N=|HaTonaL
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DELIVERABLES LOG

SOPO Task
: Planned
Subtask Deliverable :
Completion Dat

Number

1.1 Project Management Plan (Initial Submission) 10/25/2024

12 Com_munlly Benefits Plan (No longer a project 2/30/2024

requirement)
1.3 National Environmental Policy Act (NEPA) Compli TBD
1.4 Cybersecurity Plan 12/14/2023

U.S. Department of

EN=ERGY




Project Risk Assessment N=|rrows

TL TECHNOLOGY
LABORATORY

RISK MANAGEMENT LOG

Likelihood / Impact Potential Impact

R (High. Medium, Low) (Identify SOPO Task/Subtas Mitigation Strategy
- : : Secure a '8 party to finance and construct the
Inability to secure Scope of project will be : : . .
) : . project. Secure bond funding to finance projec
required cost Low / High reduced or project may be : .
. Investigate alternate routes that may require le
share. terminated. :
Investments.
Extended lead
time for Significant delay in starting
procurement of : Construction and Investigate purchasing a production slot for
: Low / Medium : . :
submarine cable Deployment phase in Taskmanufacturing of the cable and converter stati
and converter 5.0.
stations
" Project delays & Cost Investigate alternate routes with fewer
Permitting Delays . : :
impacts environmental issues

[ER(C -
R




Request for Information

A Cable and Converters

A Date: Issued 02/14/2025

A Several responses received,
several requested time
extensions
Wide range of costs, lower end
were generally consistent with
initial project assumptions

March 2025 Update

AEA has made progress on project deliverables including:
A Issuance of RFIs for cable and converter stations

A Initial Project Plan and Schedule:
- Draft issued in December

A Critical Environmental Issues Analysis
- Draft issued in December

A HVDC Conceptual Design
- 200MW Transfer Capacity
- Bipole preferred over Monopole

A HVDC Cable Preliminary Design

A Preliminary Cost Estimate
- Construction costs range from $358M-$390M
- Final report to be issued in April
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" d AEA shared draft reports with Railbelt Workforce Development:
(CO ntl n U e ) Utility members in January 2025 [ key A AEA is preparing to advertise several
takeaways included: positions to support the project
A Consensus 200 MW of transfer capacity A Justice40 and Community Benefits Plans
Is sufficient. suspended

A Preference forbipole configuration over
monopole, despite a 25% cost
difference.

A Further studies needed on the Soldotna-
Bernice Lake link.

A Additional review required for alternate
routes in the Southern Intertie study.
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Thank You

Alaska Energy Authority
813 W Northern Lights Blvd.

Anchorage, AK 99503

Phone: (907) 72D00
Fax: (907) 773044
akenergyauthority.org
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