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WEBINAR NOTES 
• All attendees (except speakers) will be in listen-only mode. 

• Please type questions for the presenters into the Q&A 
window. 

• This webinar is being recorded and will be available on DEQ’s 
website at: https://deq.mt.gov/Energy 

https://deq.mt.gov/Energy
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AGENDA 
10:00 AM – Opening Remarks 
Chris Dorrington, Administrator, Air, Energy, and Mining Division, Department of Environmental Quality 

10:05 AM – Panel 1: Green Hydrogen: A Resource for Montana? 
• Dr. Laura Nelson, Green Hydrogen Coalition 
• Michael Ducker, Mitsubishi Power 
Facilitated by Dan Lloyd, Montana Energy Office 

10:45 AM – Panel 2: Innovation in Energy Delivery: Demand Response, Distributed Storage and Energy 
Efficiency 
• Darcy Neigum, Montana Dakota Utilities 
• Brandi Hellwinkel and Jon Shafer, NorthWestern Energy 
• Dan Rogers, Missoula Electric Cooperative 
Facilitated by Kyla Maki, Montana Energy Office 

11:40 AM – Project Spotlight: Cabin Creek Solar Project 
• Joan Dietz and Andy Buntrock, Basin Electric Power Cooperative 
• Jared McKee and Tom Fitzgerald, Clenera 
Facilitated by Ben Brouwer, Montana Energy Office 

Noon – Webinar concludes 
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PANEL 1 
GREEN HYDROGEN: 

A RESOURCE FOR MONTANA? 



 

Dr. Laura Nelson 
Executive Director 
Green Hydrogen Coalition 

Green Hydrogen: 
New Technology Growing 
The Clean Energy Economy 

Prepared for the Montana Generation 
and Transmission Working Group 
December 14th 



Green Hydrogen 
is the gamechanger to fight 
climate change and provide a 
clean energy economy for 
everyone 



 

I//' ~~DROGEN F1 COAL T ON *The GHC is a 501c3 Educational Non Profit 

About Green Hydrogen Coalition 

MISSION: 
Facilitate policies and practices to advance the production and use 
of Green Hydrogen in all sectors where it will accelerate a carbon 
free energy future 

APPROACH: 
Prioritize Green Hydrogen project deployment at scale; leverage 
multi-sector opportunities to simultaneously scale supply and 
demand 



 Insert GHC Supporter Slide

*Add True North Renewable Energy Logo 

*Top Row: Leadership Circle +Mitsubishi 

GHC SUPPORTERS 
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Today's Global Hydrogen Value Chains 

Image from "The Future of Hydrogen: Seizing today's opportunities" report prepared by IEA for the G20, Japan. 
G ; toe=million tons of oil equivalent. Mt=million tons 
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Refining 

Ammonia 

Transport 

Methanol 

ORI 

Other 
e.g. heat 

Demand 
for pure 
hydrogen 

Demand for 
hydrogen 
mixed with 
other gases 

Hydrogen is a globally traded commodity 

>99% is made from fossil fuels 



 

Green hydrogen 
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~ COAL T ON *The GHC is a 501c3 Educational Non Profit 

About Green Hydrogen 

is hydrogen that is not 

produced from fossil fuel feedstock sources 
and does not produce incremental carbon 

emissions during its production. 
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There are many ways to make Green Hydrogen… 



GR 
HYDRQ,GEN 
COAL TON 

,;-=~u, 
1111 
1111 

• • c:;:::, 

8 

Green Hydrogen has versatile applications 

TRANSPORT POWER INDUSTRY CHEMICAL AGRICULTURE 

Hydrogen has the potential to reduce emissions across many sectors 



ENIERGY STORAGIE CAPACITY VS. DIISCHAR··GE TIME FOR COMMERCIIALLY AVAllABLE SEASO:NAL STOIRAGE SOLUTIONS 
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Green Hydrogen is the only commercially viable 
seasonal storage solution available today 



  

 

 

GHC Priority #1: Ensure Successful Conversion of IPPGHC Priority #1: 
Conversion of Intermountain Power Project (IPP) 

PROJECT OVERVIEW: 

Leverage curtailed and low-cost purpose-built wind and solar to produce Green Hydrogen at scale, displacing 
natural gas at IPP and providing renewable regional reliability (Green Hydrogen stored in purpose-built salt 
caverns on site). 

PROJECT GOAL: 

Demonstrate large-scale thermal plant conversion to 100% Green Hydrogen and develop a regional renewable 
reliability reserve for Western US. 
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IPP is Sited on Western US Strategic Renewable 
Reliability Reserve: 

Hydrogen Storage in Underground Caverns 

• A typical cavern size at IPP = 4,000,000 barrels 

• 1 cavern = 5,512 tons of H2 (operational limit) 

• This is equivalent to: 
• 200,000 hydrogen buses 

• 1,000,000 fuel cell cars 

• 14,000 tube trailers used for delivery 

• Over 100 caverns can be constructed in the IPP salt dome 

• Storing H2 in salt caverns is already done commercially 
around the world 



 

PRODUCTION D 
GAS COMPRESSION 

PRODUCTION A D 
GAS COMPRESSION 
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Transportation 

• Tanks and cannisters on trucks 

• Can take advantage of already-built natural 
gas infrastructure 

• Pipelines 

• Carriers 

• Stored in other chemical forms (e.g. methanol) 

• Transmission and distribution lines in place – 
distributed production 



Market Design Innovation to 
Scale Green Hydrogen 
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o System-wide 
transformation 

A NEW 
PARADIGM o Planning across 

IS NEEDED sectors 

o Valuing benefits, 
not just costs! 



MARKET DESIGN 

+ 
CAPITAL ,& NFASTRUCTURE 

INVESTMENT 
PRO1GRESS,, IMPACT, 

& INNOVATION 

Appropriate energy market design by regulators 
is necessary to enable and accelerate progress. 

15 



BENEFITS 

COSTS 
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arionaJ Association of 
Stale fnergv Offrnals 

Western Interstate 
Energy Board 

Western Green 
Hydrogen Initiative 

WGHI is a public-private partnership to 
advance and accelerate deployment of 
green hydrogen infrastructure in the 
Western region for the benefit of our 
economies and environment. 

www.WesternGHI.org 

www.WesternGHI.org
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State Energy Officials 
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MsoCalGas 

Western Green Hydrogen Initiative (WGHI) 
• Objective: Through multi-state and stakeholder 

collaboration, WGHI will serve as a steering 
committee to achieve a Comprehensive Regulatory, 
Policy and Commercialization Roadmap and 
advance GH2 projects at scale 

• Key Players: State Policy Offices, NASEO, WIEB, 
Regulators and policymakers and GHC 50K+ 
sponsors as Advisory Council 

• Projects: IPP, MT GH2 production, I-15 corridor 
infrastructure, and others identified by states 

Public Partners Private Partners 
and Funders 
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19 

Potential Ares of Collaboration: 

SoCal and Utah Inland Port 

Enabling Green Hydrogen Collaboration 
Across the West 
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Regional Collaboration Key to Supporting Scaled 
Development and Demand Aggregation 

• To focus on accelerating green hydrogen infrastructure development 

• Share best practices for regulatory and policy options across states 

• Leverage state actions to accelerate the growth of at-scale commercial deployment of 
renewable hydrogen production, storage, and utilization and RD&D 

• Promote grid reliability and resilience 

• Provide a comprehensive green energy solution that spans multiple sectors, in 
particular, power and thermal applications 
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Stay In Touch 

Download Our Guidebook Connect With Us Support Our Work 
GHCoalition.org/guidebook GHCoalition.org GHCoalition.org/fund 

WesternGHI.org 

https://twitter.com/GHC_hydrogen
https://www.instagram.com/accounts/login/?next=/greenhydrogencoalition/
https://www.linkedin.com/company/green-hydrogen-coalition/
https://WesternGHI.org
https://GHCoalition.org/fund
https://GHCoalition.org
https://GHCoalition.org/guidebook


CONTACT: 

DR. LAURA NELSON 

Executive Director 
lnelson@ghcoalition.org 
+1 801 419 2787 

mailto:lnelson@ghcoalition.org
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Pathways for Collaboration 

Objective Pathway for Collaboration 

• Shape market design for green hydrogen 
project development, obtain latest news, 
information and global best practices about 
green hydrogen market development 

• Membership – join GHC! 

• Non profit and government organizational 
collaboration – information sharing, messaging, 
events and networking 

• Become a GHC Supporting Partner 

• Learn about green hydrogen pathways and 
innovation. Stay informed, at a high, level on 
green hydrogen news and market 
developments 

• Attend GHC events, sign up for newsletter 

Goal: Efficient collaboration to accelerate 
progress and momentum for green hydrogen 



Regulatory 
innovation is not 
keeping up with 

PACE OF INNOVATION IN THE 
ELECTRIC POWER SECTOR 

technology • 
innovation 

Regulatory 
Innovations 

Technology 
Innovations 

PACE 
OF 

CHANGE 
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Market design innovation is the key 
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Policy Recommendations 
• Define green hydrogen broadly 

• Clarify eligibility toward meeting state policy and IRP goals 

• Establish multi-sector emissions certification and tracking to Incorporate green hydrogen into 
power and gas system planning models and procurement processes 

• Reform wholesale markets to enable green H2 participation 

• Fund green hydrogen RD&D, including better system planning tools 

• Develop sector-specific decarbonization targets and green H2 roadmaps 

o Green H2 for the gas sector 

o Green H2 as alternative thermal electric generation fuel 

o Green H2 as alternative to diesel and gas for critical power 

o Green H2 for transportation (land, air and sea) 

o Green H2 for industrial applications (ammonia/fertilizer, oil refining) 

o Green H2 for mining 

Progress requires multi-jurisdictional focus 
26 



International Green Hydrogen 
Projects at Scale 



 
  

 

 

  

January 2020: Canada, 
Chetwynd Hydrogen -
3% pipeline injection 

Description: 
• Coupled electrolysis plant and wind farm to 

produce green hydrogen to inject into 
natural gas pipelines at 3% concentration 

Project Plan: 
• Build dedicated wind farm as well as the 

electrolysis plant 
• Negotiate agreement to inject hydrogen 

into natural gas pipeline 
Goal: 
• 22,000 tons green hydrogen produced/year 

https://fuelcellsworks.com/news/canada-macquarie-capital-to-finance-new-200-plus-million-renewable-hydrogen-plant-in-chetwynd 

https://fuelcellsworks.com/news/canada-macquarie-capital-to-finance-new-200-plus-million-renewable-hydrogen-plant-in-chetwynd


 
 

 

May 2019: Heide Oil 
Refinery in Germany -
Westkust 100 
700MW off-shore wind 
electrolysis project 

https://www.heiderefinery.com/en/press/press-detail/cross-sector-partnership-green-hydrogen-and-decarbonization-on-an-industrial-scale/ 

Description: 
• Green hydrogen production from offshore 

wind energy to produce aviation fuel 
Project Plan: 
• 2019 – Proposal to Federal Ministry of 

Economics 
• Initial: 30 MW electrolysis plant to 

gather information on operation, control 
• Scale-up: 700MW electrolysis plant 

Goal: 
• Continuous stream of green hydrogen for 

industrial use 

https://www.heiderefinery.com/en/press/press-detail/cross-sector-partnership-green-hydrogen-and-decarbonization-on-an-industrial-scale/


 

 
  

  

 

 

 
 

 

November 2019: World's 
largest green hydrogen 
steel plant began operation 
in Austria -
6MW renewable electrolysis 

Description: 

• Researching the industrial production of green 
hydrogen as a means of replacing fossil fuels in 
steel production over the long term. 

Project Plan: 
• Built in 2019, currently in operation 

Goal: 
• Test whether green hydrogen is suitable for 

industrial-scale use in the steel industry, 
refineries, and other industrial sectors requiring 
large volumes of hydrogen 

https://www.powerengineeringint.com/2019/11/19/worlds-largest-green-hydrogen-pilot-begins-operation-in-austria/ 

https://www.powerengineeringint.com/2019/11/19/worlds-largest-green-hydrogen-pilot-begins-operation-in-austria/


 
 

 

   
      

 

 

 
    

       
 

Upcoming: Future City of 
Neom in Saudi Arabia -
4 GW 

• Description: 
• 4 GW facility, powered by wind and solar, is a 

collaboration by Air Products, Saudi Arabia's 
ACWA Power and Neom. It will be capable of 
producing 650 tons of green hydrogen per day-
around enough to power 20,000 hydrogen buses. 

• Project Plan: 
• Completion date is 2025 

• Goal: 
• The hydrogen produced can be shipped globally 

as ammonia and then converted back to 
hydrogen. 

https://www.greentechmedia.com/articles/read/us-firm-unveils-worlds-largest-green-hydrogen-project / 

https://www.greentechmedia.com/articles/read/us-firm-unveils-worlds-largest-green-hydrogen-project
https://www.powerengineeringint.com/2019/11/19/worlds-largest-green-hydrogen-pilot-begins-operation-in-austria/
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© 2020 Mitsubishi Power Americas, Inc. All Rights Reserved.

Green Hydrogen:
A New Resource for Energy Reliability 
and Economic Growth in a Post-2020 
World

Michael J. Ducker
Vice President, Renewable Fuels
Mitsubishi Power

MOVE THE WORLD FORW> RD MITSUBISHI 
HEAVY 
INDUSTRIES 
GROUP 

• MITSUBISHI 
..._ POWER 



© 2020 Mitsubishi Power Americas, Inc. All Rights Reserved. 2

Our Mission in the Americas

We will provide power generation and storage 

solutions to our customers, empowering them 

to affordably and reliably combat climate 

change and advance human prosperity.

© 2020 Mitsubishi Hitachi Power Systems Americas, Inc.  All Rights Reserved.

• MITSUBISHI 
.... POWER 



© 2020 Mitsubishi Power Americas, Inc. All Rights Reserved. 3

Mitsubishi Heavy Industries: Solutions for a Change in Power

Hydrogen Ready Gas Turbines PV Solar Offshore Wind

Lithium Ion Batteries Hydrogen Energy Storage Carbon Capture, Utilization & Storage

> > 

> > 

> 

> 

• MITSUBISHI 
.... POWER 



© 2020 Mitsubishi Power Americas, Inc. All Rights Reserved. 4

Power Grid Decarbonization

Natural Gas

PHASE 1
The retirement and replacement 
of coal-fired power plants with: 

Different geographies will 
navigate the phases at 

different periods
PHASE 2
Tackle long-term intermittency, 
currently managed by natural 
gas power generation: Energy Storage Renewables

Renewables
1J 

1J 

• MITSUBISHI 
.... POWER 



© 2020 Mitsubishi Power Americas, Inc. All Rights Reserved. 5

To Store Energy via Hydrogen or to Store via Lithium?

Comparison of Green Hydrogen Energy Storage Systems 
and Battery Energy Storage Systems

Electrolyzer

Controls the 
charging rate

(MW)

Controls the amount 
of energy stored

(MWh)

Controls the 
discharging rate 

(MW)

Salt Cavern, Pipeline, or 
Above Ground Vessel

Gas Turbine

Lithium Ion Battery

Lithium Ion Battery for 
Short Duration Storage

Hydrogen for
Long Duration Storage 

Rectifier

_~
--

Inverter

~
_--



© 2020 Mitsubishi Power Americas, Inc. All Rights Reserved. 6

Surplus and Deficit Signal the Need for More Storage Options

CALIFORNIA WIND AND SOLAR CURTAILMENTS 
HIT RECORD HIGH IN APRIL 2020

CALIFORNIA SURPLUS AND DEFICIT PATTERNS 
UNDER A 100% RENEWABLE ENERGY SCENARIO

At just 30% renewable integration, peak 
monthly curtailment exceeds 300,000 MWh

Renewable Energy Surplus

Renewable Energy Deficit

Source: CAISO, Data compiled July 2020
http://www.caiso.com/informed/Pages/ManagingOversupply.aspx

 -
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Seasonal surplus and deficits signal need for long-
duration energy storage “beyond the duck curve”
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Daily Renewable Energy Generation Surpluses and Deficits, Mixed Renewable Scenario 
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http://www.caiso.com/informed/Pages/ManagingOversupply.aspx
https://www.catf.us/wp-content/uploads/2019/07/Armond-Cohen-Testimony-E-and-C-Climate-July-24-2019.pdf


© 2020 Mitsubishi Power Americas, Inc. All Rights Reserved. 7

March 10, 2020 - Mitsubishi Power (formerly MHPS) 
awarded contract for 2 hydrogen gas turbines

The 1st Advanced Class Gas Turbine project 
specifically designed for Green Hydrogen fuel

840MW of reliable energy to Los Angeles and 
municipalities in other parts of California and Utah

In 2025, 30% Green Hydrogen & 70% natural gas 
fuel  mix when plant operations begin

By 2045, 100% Green Hydrogen capable to support 
California carbon-free goals

Intermountain Power Project: 
Meeting California’s 100% 
Carbon-Free Goals

• MITSUBISHI 
.... POWER 
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Advanced Clean Energy Storage Project

Hydrogen Storage Using Salt Caverns & Gas Turbines> 

Power 
Source 

!l Excess - Renewable 
HYDRO Energy 
,...,.., 

~ 
GEOTHERMAL 

1fi_ 
SOLAR 

+ WINO 

Electrolyzers convert water 
into green hydrogen Green H2 for 

Large-Scale 
Applications 

Green hydrogen 1s stored 
in salt dome caverns 

H2 

::: ~ "7' 
::: ;:::::::: ~ 
~ 
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Development 

@ 
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~ 
TRANSPOR-ATIOH 
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Green Hydrogen Regional Solution – Advanced Clean Energy Storage

U.S. Counties

U.S. States

DC Line

High Voltage 
Transmission Lines

U.S. Major Highways

U.S. Railroads

Project Location

§ Only known “Gulf Coast” style domal-quality salt in the west capable of large 
caverns  

§ Large-scale storage necessary for the west coast to decarbonize via green hydrogen

EXCLUSIVE RIGHTS TO DELTA SALT DOME 

§ California through HVDC Transmission Line
§ Major WECC Utilities through AC Tie 
§ TransWest Express Transmission Line will tie site into WY and Las Vegas

SITE CENTRALLY LOCATED TO WECC

§ Transportation (Heavy Duty/Long Haul Vehicles, Rail, Aircraft, Maritime)
§ Datacenters
§ Military
§ Industrial and Manufacturing
§ Ammonia and Derivatives
§ Pipeline Injection
§ Shipping and Exports (including to Asia)

H2 INFRASTRUCTURE TO DECARBONIZE “HARD TO 
ELECTRIFY” VERTICALS

■ 
□ 

-

> 

> 

> 

-

::: ~~ ~ ~ a'.--il MITSUBISHI 
MAGNUM POWER 

Development 
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Interconnecting the West

■ Electrical Infrastructure and Hydrogen Infrastructure Connects 
Western United States

■ Enables Regional carbon-free generation and storage

■ Seasonal Shifting across the region

Hydrogen Spokes Connected with 
Western Renewables & Transmission  

& Washington Rural Electric 
~ Cooperative Association 

14flfiti 
♦PUGET SOUND 

ENERGY 

/2~nd Genera I 
" / Electric I 

~ PACIFIC POWER 

HV Transmission 

H2 Pipeline 

H2 Storage 

100% H2 Combined Cycle 

100% H2 Simple Cycle 

--

Portland, OR 

_os Angeles, 
CA 

Bulk Curtailed Renewables 

\ orth\~l,stcm 
b~ 

H-t>M 
Butte, MT 

Bulk Firm Carbon-Free 
Dispatchable Energy 

I 
Delta UT ..J 

Bulk Renewable Energy Storage 

Western Hydrogen Hub 
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Montana Status

11

Current Situation
n Colstrip 1 & 2 (716 MW) anticipated to shut down 2022; 

recent decision made to shut down early - December 2019

n 2025-2030 “financial exits” from Puget Sound/Portland 
General/Avista/Pacificorp (Unit 3)

n Current NWE IRP shows 200 MW addition per year x4 years

n High Potential for Green Hydrogen Infrastructure

Adjacent Opportunities (Berkeley Pit)
n Former open pit copper mine located in Butte, MT

n Acidic water leaches significant heavy metals to groundwater

n Water treatment plant and polishing plant operate at ~10 MM Gal/day     
“in perpetuity” to protect Clark Fork of the Columbia watershed

n Potential to leverage as Water Supply for Green H2 Production

Opportunity to support jobs, economic growth, resource adequacy, and 
overcome historic and future environmental challenges?

orthWesteni 
Energy 

Dellverlng a Bright Future 

• MITSUBISHI 
.... POWER 
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Montana Hydrogen Center

Solar Project Area
Hydrogen Production Area

Hydrogen CCGT Area
Hydrogen Pipeline (Storage)

Long-term opportunity to…
• Position Montana as national leader in 

resource adequacy and decarbonization
efforts

• Turn an environmental challenge into an 
environmental opportunity (Berkeley Pit)

• Create H2 foundation to attract new regional 
green industries/jobs and demand growth

…while still meeting near-term capacity and 
energy needs
• Provide affordable and reliable energy to 

Montana ratepayers 
• Improve flexibility of grid with mix of resources
• Reliable & cost effective ‘partial’ gas 

generation “today” transitioned to 100% green 
“tomorrow” (Intermountain Power model)

Butte, MT was the hub that electrified the world a century ago…
And now we hope to position the region as a hub to bring green hydrogen to the world today.

• MITSUBISHI 
.... POWER 
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Western Green Hydrogen Initiative

WGHI is a public-private partnership to advance and accelerate deployment of green 
hydrogen infrastructure in the Western region for the benefit of our economies and 

environment. The WGHI will serve as the steering committee enabling the establishment of a 
regional green hydrogen strategy to develop a large scale, long-duration, renewable energy 

storage reserve. 

Western Green Hydrogen Initiative 

REEN 
HYDROGE 
COALITIO ·onal Association 

e Energy Official 

Western Interstate 
Energy Board MITSUBISHI 

POWER 

• MITSUBISHI 
.... POWER 
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Advanced Clean Energy Storage 
& IPA

Entergy JDA
H2 and LIB

Danskammer

Chickahominy Power
H2 - Balico, VA

H2 - Agate Power, NY

Harrison Power
H2 - EmberClear, OH

H2 – Intermountain Power, UT

Mitsubishi Momentum for Energy Storage Projects Continues

Johanna BESS
LIB – Hecate, CA
20 MW / 80 MWh

KCE/ERCOT BESS
LIB – KCE, TX
200 MW / 200 MWh

'Largest' renewable energy storage project 
set for Utah 

Mitsubishi Hitachi PawH Sysllfflll (MHPS) and Maignum D•wloprMnl have Mnow\C~ 

pCMts fOf the 'wof1d., Llrgnt ffflsw.lbW fflftVY ,tor. p(O;.,rt', to brl louted in Utah. us. 

• MITSUBISHI 
.... POWER 

Mitsubishi Power Snags 
Hydrogen Integration 
Contracts for 2 GW of New Gas 
Power 
Three major gas-fired power projects-a total of 2 1 GW-in Eastern competitive markets that are slated to 
come online between 2023 and 2025 have chosen hydrogen pathways to ensure their long-term viabi lity as 

states increasingly emphasize energy system decarbomzat1on 

The plants, which represent a total investment of S3 billion, wilt adopt integrated green hydrogen solution 
packages developed by Mitsubishi Power, a Japanese power equipment giant known untll Sept. 1 as 

M1tsub1sh1 Hitachi Power Systems (MHPS). The gas-fired projects include· Bahco's 1,600-MW Chickahommy 
Pa.var Project In Virginia; EmberClear's 1,084-MW Hamson Power Project in Cadiz, Ohio; and Danskammer 

Energy's 600-MW plant in Newburgh, New York 

Mitsubishi Power Launches Hystore, Hydaptlve 
Packages 
The contracts mark a substantial boost !Of Mitsubishi Power's foundational "Change in Power" campaign, 

which takes into account a recently re1Iggered business strategy to respond to rapid changes across the 
power landscape, help its customers combat cl imate change, and generally "advance human prosperity: But 
they are just one part of M1tsubish1 Power's larger global strategy to leverage hydrogen's potenl.ial and 

cement the company's place m a hydrogen economy, with impacts that could extend far beyond po-.ver 

generation, to the transportation and manufacturing industries, for example 

Entergy Moves Heavily on 
Hydrogen for Gas Turbines, 
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1. Economically and reliably meet customer peak demand 
requirements plus planning reserve margin

2. Economically and reliably meet customer hourly energy 
supply needs

2



 Dependable generation output at time of peak system demand

 Dispatchable generation available at time of peak

 Expected generation from intermittent sources at time of peak

 Customer load reduction programs

 Reduce peak demand requirement (net of load) or supply-side resource

 Compensate customers to reduce load during event or peak demand 
conditions versus building new generation or purchasing capacity from 
another utility

3



 Historically only direct contract customers

 Customer owned on-site standby generation

 Customer may have been responsible to supply fuel when called 
upon to run on-site generation and curtail load

 Customer may have had an hourly limit per year for participation

 Customer may have been assessed a penalty for non-participation 
during an event

 Customers received reduced utility service rate for participating 
under an interruptible tariff service rate

4



 Direct Interruptible Customer Program

 Larger customers with standby generators

 Tariff rate service in Montana – MDU Rate 38

 Commercial Demand Response Program

 Power Purchase Agreement (PPA) with demand response aggregator

 Target load only customers or customers with small standby generators

5

Commercial and Industrial Customer 
Demand Response Programs 



 Meet requirements of a designated capacity resource (set by 
capacity sharing group)

 Customer load participation requirements

 Non-residential customers with load greater than 50 kW (MDU requirement)

 Up to 4-hour load reduction event within 24-hour period

 1-hour event notice

 50 hours of service interruptions per year

 Must participate in seasonal test events

6

Commercial and Industrial Demand 
Response Program Aggregator 



 Responsible for signing and contracting with customers in 
program

 Power Purchase Agreement with utility

 Fixed demand rate ($/kW) to be available to interrupt load during event

 Energy rate ($/kWh) to cover cost of lost business opportunities during 
event

 30% of dollars received under the PPA stay with the aggregator as an 
administrative service fee

 70% of the dollars go to participating customers

7

Commercial and Industrial Demand 
Response Program Aggregator 



 Develop potential studies and load reduction plans for customers 
(lighting, HVAC, standby generator, other interruptible load)

 Work with customers to understand their responsibilities of being in 
program

 MDU provides one notice to start and stop events and aggregator 
makes all the participating customer contacts

 Aggregator responsible for all the customer contracts and billing

 MDU works with aggregator to develop potential customer lists and 
marketing materials

8

Commercial and Industrial Program 
Aggregator 



 Initial program targeted to reach 25 MW

 Loads participating in program:

 Schools

 Hospitals

 Nursing homes

 Banks

 Jails

 Oil field loads

 Industrial process customers
9



 Achieved original 25 MW goal

 Expanding program by another potential 25 MWs

 Designing ways for smaller customers to participate

 Metering equipment costs covered by program versus coming out of 
customer proceeds

10

Commercial and Industrial Program 
Aggregator 



 Currently 7.5 percent of MDU customer peak demand 
requirements come from customer demand response 
programs

 Potential to achieve 10 percent of MDU customer peak 
demand requirements by demand response programs

11

Demand Response Program Performance 



 Interruptible residential load programs associated with:

 Electric space heat

 Electric hot water heaters

 Air conditioner cycling (studying)

 Involve timers or physical program control devices for 
interruption

12
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Requires transitioning the internal culture from a utility mindset to one of innovation & creativity.

VISION: Turning risks into opportunities by evolving the business & adding new value streams.

Reliability

Carbon Neutral 
Generation

Data, Data, Data with
STANDARD PROCESS TO 

ANALYZE

Actionable Data Utilization
Historical Data Capture

Available Data
Metering, Maintenance, 

Growth, Assets, 
Service Orders, 

Calls,
Etc.

Maximize Existing 
Assets

Distributed 
Generation

Distribution 
Deferrals

O
pp

or
tu

ni
tie

s

Billing 
Options

2020

1. Changing Customer 
Expectations

2. Renewables
3. Distributed Energy 

Resources
4. Energy Storage
5. Environmental 

Stewardship

Customer 
Experience

Energy 
Arbitrage

2024Accomplishments Plans Future

• Mobile Work Force 
Management (MWM)

• Advanced Distribution 
Management System 
(ADMS)

• SD/NE Advanced Meter 
Infrastructure (AMI)

• Distribution Operations 
Center (DOC)

• Distribution Equipment is 
Automation Ready

• Smart Switch Program
• Missoula Educational 

Solar Pilot Project
• Bozeman Community 

Solar Pilot Project
• West Thumb
• Smart Grid Demonstration 

Project

System Efficiencies:
• ADMS Enhancements: 

FLISR, DER Integration

Operational efficiencies:
• DOC transitions to control
• Montana AMI

Customer Experience
• Customer Portals
• Smart Apps

Actionable Data
• Internal KPI’s
• Predictive analytics
• Enterprise connectivity

New Technology
• EV Charging
• Microgrid Management 

System (MGMS)
• Advanced DER 

Integration
• Smart Cities

Customer Experience
• Advanced Apps & 

Controls
• Predictive analytics (i.e. 

customer bills)
• Home Area Network
• Customized solutions, etc.

Data Sharing
• Multitenant solutions
• Transactive Controls

3

Ma V 
The Grid's Digital Transformation 

NorthWestern 
Energy 

Delivering a Bright Future 



Foundational Systems



Today’s Energy System – Control supply to meet load

Gas Coal Hydro
Energy Management System

• Single Control System for transmission
• 1-way energy flow to distribution system

f([JJ 
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Today’s New Foundation (EMS, ADMS, AMI)

Gas Coal Hydro
Energy Management System
Control Supply to Meet Load

Advanced Distribution  
Management System
Enhanced Customer Experience
Provide Situational Awareness
• Communication to substations and 

distribution switches/devices.
• Real time power flow model.
• AMI Data Integration

• Outage
• Demand (KW)
• Energy (kWh)
• Voltage
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The Possibilities – Control Load to Match Supply

Gas Coal Hydro Energy Management System
Adjust supply and load to meet needs

Advanced Distribution  
Management System
Enhanced Customer Experience
Provide Situational Awareness & Controls
• Energy Storage –

• Increase Reliability
• Localized Support
• System Support 

• FLISR – Increase Reliability
• Demand Response – Adjust Loads
• Volt Var Optimization – Adjust Loads

AMI 
- Align rates to system impacts
- Provide Outage Informaton
- Provide Voltage informationRural MicrogridCommercial 

Microgrid

Infront of 
Meter Storage

Behind Meter 
Storage
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• Increase reliability
• Resolve localized issues

– Local voltage support
– Reduce local peak
– Balance onsite renewable energy

Standalone Energy Storage

North~ 
Oelh•-·.,..,. ....... 



Aggregated Energy Storage (future)

Energy Storage is a unique asset that provides 

Reliability and Flexibility in the grid.  

1

2

3

4

5

6

7

Reliability
4 hours of backup power

Absorb Renewable Energy
Manage constant baseload generation

Manage Peak Loads
Shift daily peak loads

Fast Ramping
Respond to intermittent generation dynamics

Frequency Response
Real-time frequency control

Spinning Reserves
Dynamic Response to events (wind/clouds)

Reduce Emissions
Maximize efficiency of fossil fuel generation

1
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4
5

6

7

7

40 

-g 20 
IU 

E 
Cl/ 

~ 10 
Cl/ 

J 0 ~t========== 

10 

00:00 06:00 

-- -·"' 
I I 

I_ :: - , I 

12:00 18:00 24:00 North~ 
Enea-gy 

Oelh•-·.,..,.~ 



Putting Data to Use/ 
Rural Reliability



St
ab

ili
ze

Proactive 
Programs to re-
establish healthy 
asset profile 
Identify system 
performance 
metrics

M
od

er
ni

ze

Communication 
platform to 
enable 
technology 
implementation 
Enhanced data 
collection process 
(InService, DOC, 
Smart Switches)

A
na

ly
ze

Putting data to 
work utilizing 
dynamic 
dashboards
Re-evaluate 
system 
performance 
metrics

O
pt

im
iz

e

Enhancing 
Customer 
Experience by 
setting up system 
to say “yes”

Achieve system 
performance 
metrics 

Targeted 
technology 
solutions based 
on advanced data 
analytics

NorthWestern Energy Distribution System Journey
20
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20
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20
18

C
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System Platform to Enable Advanced Analytics

C
ur

re
nt OptimizeAnalyze

Stagnate Data 

e e 

Smart/Augmented 
Analytics 

~ 
~ 

Dynamic 
Dashboards 

I 
I 
I 

I 

Predictive 
Analytics/ 
Machine 
Learning 

Prescriptive 
Analytics 

System 
Optimization 

and 
Flexibility 

Optimized actions 

.v.,at will happen? 

'v ✓hy did 1t happen? 

1at happened? I 
I 

tern: 
oagy ........... 



Monitoring System Reliability: T&D

Transmission and D1strobu t1on Dutdge Trends 
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Improved 
Distribution 
Reliability
• Increased Customer 

Satisfaction
• Reduced Restoration 

Expense

Deferral of 
Traditional 
Capacity Solutions
• Peak Shaving 
• Demand Response
• Managing Load 

Profiles

System Support
• Power Quality 

(Voltage Support, 
Network Losses, etc)

• Locational Value

Distributed Energy Resource Value Streams: 
Distribution Perspective

North~ 
Oelh•-·Eliergy" --



Determining DER Candidates: Putting Data to Work
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Rural Reliability Focused

MT Circuit Rel iab.lity Overview 
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Utilizing Data for Value Driven Placement 

r . Dashboard Rehabihty 
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Projects



Existing Pilot – Beck Hill (Rural Reliability Application)

Beck Hill Microgrid small pilot:
• Installed 2015
• 80 KW / 200 kWh
• Serves 18 Customers
• Automatically operates during outages
• Operated 12 times
• Powered customers for over 4 hours 

during outages

Potential New Applications (up to 3MW):
• Twin Bridges, MT
• White Sulphur Springs, MT
• 320 Guest Ranch, MT
• Blunt, SD

Other Potential Storage Projects
• Bechler Ranger Station, WY
• Helena Pilot

1 110111 111111111 111.IIII IIIIIII Ill lllllllllll l,II 
Ill 1111111111 11111 :111 IIU,111111111111!11111111'1,II 
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Other Community Pilot Projects

Bozeman Solar Project (2016):
• 330 KW 
• Advanced Inverters
• Streams 5 minute interval data w/ 60 customers 

to understand solar production vs. residential, 
commercial, and industrial loads.

Missoula Solar Project – Themes:
• Hellgate – “Urban Integration”
• Sentinel - “Outdoor Classroom”
• Willard – “Building Integration”
• Big Sky – “Value w/ Storage”



West Thumb
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Innovation in Energy Delivery
DECEMBER 14, 2020

MISSOULA ELECTRIC 
COOPERATIVE 
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Energy Efficiency

MEC currently offers rebates for 
efficiency measures in the following 
areas:

• Residential
• Commercial
• Agricultural

A least-cost resource



Energy Efficiency

Residential Sector
• Weatherization-

Insulation, air sealing, doors and 
windows

• HVAC-
Heat pumps

• Water Heating-
Heat pump water heaters

A least-cost resource



Energy Efficiency

Heat Pumps
Efficient-
• Ductless Heat Pumps

• COP 2 @ -13°F / 3.5 @ 32°F
• Est. savings 1,670 kWh/year

• Air Source Heat Pumps
• COP 3.3 @ 10°F
• Est. savings 6,277 kWh/year

A least-cost resource



Energy Efficiency

Heat Pump Water Heaters
• Efficiency

• Est. savings 1,300-1,500 kWh/year

• Regulatory
• Post 2015 – we can only rebate 

electric water heaters over 100% 
efficient.

• For tanks over 50 gallons – HPWH is 
only option.

A least-cost resource



Energy Efficiency

Commercial Sector
• Lighting-

LEDs

• HVAC-
VRFsA least-cost resource



Energy Efficiency

Why Energy Efficiency?
• Cheaper to save a Watt than to 

generate a new Watt.
• Columbia River Federal 

Hydrosystem has fixed capacity.
• Efficiency helps serve more 

consumers with the same 
amount of generation.

A least-cost resource



The Future

Looking Forward
• Battery Energy Storage Systems

• Utility-scale
• Consumer-scale

• Electric Vehicles
• Managed Charging
• EVs as a resource 

Where do we go 
from here?



The Future

Battery Storage- is the time right?
• Technology has come a long way 

in the past decade. (Thanks Tesla)
• Cost of utility-scale battery 

storage has come down enough 
to make projects more cost 
effective.

• It is already happening – we can 
learn from those who went first.

Where do we go 
from here?



The Future

Battery Storage- is the time right?
• MEC is studying BESS for peak 

shaving.
• We have budgeted dollars in 

2021 with a goal of installing a 
100 to 200 kWh battery on our 
distribution system.

• We have calculated a 9 year 
payback.

Where do we go 
from here?



The Future

Electric Vehicles
• EVs are coming – even to MT.
• 90% of charging will take place at 

home 
• This new category of load will 

have a tremendous impact on our 
systems

• Managed charging will mean EVs 
could also be a great resource

Where do we go 
from here?



PANEL 2
INNOVATION IN ENERGY DELIVERY: 
DEMAND RESPONSE, DISTRIBUTED

STORAGE AND ENERGY EFFICIENCY

Please submit questions in the “Q&A” window

DE 
MONTANA 
ENERGY OFFICE 



PROJECT SPOTLIGHT
CABIN CREEK SOLAR PROJECT

DE 
MONTANA 
ENERGY OFFICE 



Montana Generation & Transmission 
Working Group Webinar

Andy Buntrock
Basin Electric Director of Strategic Planning & Communications 

Joan Dietz
Basin Electric Communications Manager

BASIN ELECTRIC 
POWER COOPERATIVE 

A Touchstone Energy® Cooperative ~~ -
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Basin Electric

• Generation and Transmission Cooperative 
since 1961

• 140 cooperatives - 18 in Montana
• Serve 9 state area stretching from Canada to 

Mexico 

• Serve 3 million customers
• 2,500-plus miles of transmission to deliver 

electricity to members
BASIN ELECTRIC 

POWER COOPERATIVE 
A Tot.1o:.h~10nc Encl),-,_. Coopcr.JUw ~~ 



Basin Electric’s
Evolving Capability Portfolio 

20192000

Updated 11/2020
BASIN ELECTRIC 

POWER COOPERATIVE 
A iouch5tonc l!ncf"b,... UXf'Cr:111w ~ 

Oil/diesel/jet fuel 

Hydro 
11.2% 

4.2°/o 

...... 

. s. 
2,838.9 MW 

MAXIMUM WINTER 

Nuclear 
0.9% 

Recovered energy 
0.7% 

Market Purchases 
5.9% 

I Wind 
20.4% •1'· 6,653.5 MW 

MAXIMUM WINTER 

Natural gas 
19.8% 

I 
Oil/diesel/jet fuel 

3.4% 
Hydro 
4.8% 



Basin Electric - Generation Resources

BASIN ELECTRIC 
POWER COOPERATIVE 
A TouchMonc Energy" Coc,,cranw ~ 

co 

SD 

NM 

ND MN 

.ml Coal 

D Oil 

~ Natural Gas 

± Wind 
aif Solar 
, , Hydro 

IA 

Cf) Recovered Energy Generation 



Basin Electric’s 
Capability

Current Summer Accreditation 
Value (Capacity)

Natural Gas Coal Oil/diesel/jet fuel Hydro Solar Wind

100% 100% 100% 100%

50%

14%

Currently, power markets require accredited capacity 
equal to 100% of summer peak load, losses, and 12% reserves.

*capability represents name-plate generation
* hydro is winter name-plate generation

*solar winter value approximately 10%
*wind winter value approximately 25%

*As renewable penetration levels increase, renewable accreditations values will decline

Recovered energy 
0.7% 

Wind 
20.4% 

Natural gas 
19.8% 

Unspecified 
purchased power 
5.9% 

I 

ii1~ 
2019 

CAPABILITY 

I 

Oil/diesel/jet fuel ~~f;~ 
3.4% 

BASIN ELECTRIC 
POWER COOPERATIVE 
A iouch5tonc l!ncf"b,... UXf'Cr:111w ~ 



Basin Electric’s Renewable PortfolioBASIN ELECTRIC 
POWER COOPERATIVE 

A Touchslonc Encrgy"" Coopcmivc JI§__ 

• 

.. 



PROJECT SPOTLIGHT
CABIN CREEK SOLAR PROJECT

Please submit questions in the “Q&A” window

DE 
MONTANA 
ENERGY OFFICE 



THANK YOU!

https://deq.mt.gov/Energy

DE 
MONTANA 
ENERGY OFFICE 
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