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10 Years: Uncertainties in Fuel Dynamics



10 Years: Uncertainties in Policy



10 Years: Uncertainties in ‘Players’ & Business Models



10 Years: Uncertainties in Technology Deployment

Coal comeback? Cleaner Natgas? Asset Utilization?

Coal plant – no CO2 capture        500 MW      .06 ($/kWh)
90% amine capture                        400 MW      .11 ($/kWh)
90% CO2 capture w/ fuel cell      900 MW      .08 ($/kWh)
5% CO2 capture with fuel cell    522 MW      .06 ($/kWh)

(Source: Fuelcell Energy & ExxonMobil)
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Every day I make an effort to move toward 
what I do not understand. 

- Cellist, Yo-Yo Ma 



Four Futures Thinking 
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Describing the Four Futures for TEA and Your Public Utility…

Disciplined 
Constrained

Decline  
Collapse 

Transformed Continued 
Growth 



In the News 



Science Journal
Northwestern
Image by Christopher Wilmer/NuMat Technologies)

High Surface Area Crystal Sponges

MOFs – Metal Organic Frameworks 



True False

In late 2018 Tokyo Gas will 
sell solid natural gas (MOFs) 
in 7-11 stores as fuel for 
portable micro fuel cells 
that recharge devices. 



Dubai Testing Retail based Fuel Distribution for EV Scooters 



$49 (12 cartridges)
11 phone charges per cartridge 

Could fuel-based 
micro-power systems
be at same developmental stage 
as cell phones in early 1990s?



Disruptive Idea: 
External Recharger vs Embedded Fuel Cell Power



Disruptive Idea: Embedded Fuel cell Power



Better Battery = Energy consumer’s ‘faster horse’ thinking?  



The Indian Patent Office granted myFC a key patent application for 
JAQ Hybrid the world’s smallest fuel cell charger, able to both produce 
and store energy thanks to the coexistence of battery and fuel cell. It 
can be charged using myFC’s patented, green fuel, based on salt and 
water, as well as through a regular power outlet. 

February 26, 2018



China Moving
Beyond Battery

2022 2024

Acquisitions in 
Portable Power 

2028

The Cordless 
Christmas

2030

Houses without 
Electrical Sockets

Vision: #1  
Fuel Distributors

Unplugging at 
Burning Man 

What could happen in 12 years…?

10:08 a.m.  21 Mar 2022



What if fuel-based innovations capture the
head, heart & wallets of the our communities?

Retail-shelf energy becomes unexpected innovation of 2020s:

 Customers cut the cord and reduce grid-use

 New types of competition + coopetition emerge

 Do we get into the portable fuels business?

 Do we get into managed services of embedded systems? 

 Do we support a range of fuel mixtures: traditional CH gases,  
hydrogen (renewable vs natgas derived) and synthetic gas?



Next StepsTransitions Ahead
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Why Software is Eating the World… 

Design for Behavior Change AI

Changing Nature of Work: Data driven Experiences 



1993

Social Norms for the
Anonymous-Access Web 



2008

Social Norms & 
the Social Web 



Everyone knows I’m 
working on some 

personal growth issues

Assumption for Life in 2020s: 
The web is a platform for 
managing outcomes & 
personal behavior change. 



Anticipating Future of Personal Data & Connected Devices 

Outcomes-based Value Creation Depends on…



ENERGY COST OUTCOMES
This is the path to managing seasonal costs

ENERGY COST FORECAST
This is what we think you will spend this season

ENERGY HISTORY 
This is last season’s statement

Complexity of Data and Relationship Management
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Consumerization & Service + Experience Design

Guided Energy Experiences  



PERFORMANCE OUTCOMES
Do x-y-z to complete the task

SKILLS FORECAST
This is what we think you need to learn 

TRAINING HISTORY 
This is our proven training manual 

Consumerization & Service + Experience Design

Guided Workplace Experiences  



Social 
Data 

Health 
Data 

Learning & Work  
Experience Data 

Device 
+ Place Data 

“I did this…”

Hype: Data as New Oil … Data as the New Soil 



Activity Streams 
<Actor, Verb, Object> 

“I did this”

First Signal of Experience Analytics 



Course
Outputs

Real World 
Outcomes  

3 
hours

300 hours 

“I did this…”
Statements

Seamless Integrated into
Software & Connected Devices 

Why xAPI? 
Understand the Link Between Training, Care & Outcomes 



“I did this…” Analytics 

 Lucy read an article on virtual reality for aging populations 
 Lucy opened an Evernote folder on aging solutions 
 Lucy watched a Youtube video on Social VR Experiences for Seniors
 Lucy interviewed the Director of MIT’s Age Lab 
 Lucy attended an MIT workshop on VR simulations 
 Lucy wore an ‘aging suit’ at MIT Age Lab 
 Lucy mentored with the Head of Innovation at AARP
 Lucy designed a new VR social space using Facebook Oculus dev kit
 Lucy won an Webbie award for Social VR platform 
 Lucy taught a Coursera MOOC on Universal Design and VR experiences 
 Lucy was hired as head of Social VR for Aging Populations at Facebook 

Scenario: 
Professional Staff Embrace Experience Capture Analytics 



“I did this…”
Statements

Assumption to Explore 

By 2025, Experience Data 
Will Become Your Most 
Valuable Digital Asset

How do we approach regulations? 

How do we avoid the creepy line?  

How do we make sense of it?

If we capture experience data… 



Building a Connected Data Foundation 
for Outcomes-focused Performance Support 

Tables = Past Graph Thinking = Future 



Graph Database = 
Understanding Relationships + Connections 

Adam 
Edwards 

Actors 
Meetup

Chantel 
Johnson

St Paul 

Music 
Review 

Liked

Node 

Relationship

Liked



Graph Thinking to Understand Pathways & Outcomes



Assumption: 
Connected Data & Graph Analytics Changing the World 

Era of Knowledge &
Experience Graphs?

Value of our  
Social Graph



Scenario 2028: 
Experience Analytics & Knowledge Graphs for Utilities Sector  

Technicians Customer Facing Managers & Executives



Members – Companies – Jobs – Skills – Schools – Knowledge 

Will the industry build a Shared Energy Graph?
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Shifting Expectations for 

Distributed Energy Resources 

2018 – 2030



Policy Hinting at Favorites: Community Solar & Batteries



"Community Storage" is an emerging 
term for programs that aggregate 
distributed energy storage resources 
that are located throughout a 
community, such as water heaters, 
electric vehicles, and interconnected 
storage batteries, to improve the 
operational efficiency of electric 
energy services to consumers.

Community Storage: Aggregated System level Solutions 



Strengthening Signals but Lingering Scars 

NatGas Friendly Vision: Fuel Cells as DER base of Micro Grids & CHP 



Stumbling Into the Future..  

Connecticut is California of East Coast 

15MW Dominion 
Bridgeport Fuel Cell Park

63MW Beacon Falls (Approved)



Asia & Europe Setting Policy to Attack the Cost Curve  

Micro CHP Generators



Incumbents are Starting to Show Interest  

DER at Scale: Power to Gas



The Case for PtG: Hydrogen and ‘Renewable Gas’ 

 Great PR Strategy for Big Gas
Growth of ‘Hydricity’ 

 Storage (Volume/Duration) 
 Scale at Incremental Cost 
 Value Model 
 Scaling Renewables 

(Duck Curves; Seasonal Storage; Curtailment)

 Integration of Gas + Grid
 Decarbonize 

Heat & Industrial Processes 



The Port Lincoln facilityTonsely Innovation District
Adelaide
1.25MW PEM electrolyser

10MW hydrogen-fired gas turbine, 
fuelled by local wind and solar power, 
and a 5MW hydrogen fuel cell.
The Port Lincoln facility will store 10 
tonnes of hydrogen, equivalent to 
200MWh;  $117.5 million project

.

Power to Gas (PtG) – Australia 



Power to Gas (PtG) – Europe Leading the Way 



Distributed 
Energy Resources 
Beyond Solar 
+ Batteries

Opportunities 
 Policies for PtG / ReP2G
 Resiliency & Community Spirit 
 Expand Service Area
 Reduce Long-term Expenditures 
 Empower Commercial Clients
 Decarbonize Industry  

Challenges
 Balancing Motivation + ROI 
 Understanding Grid + Gas Dynamics
 Public Power versus Public Gas 
 Convincing Big Gas 

of the Natgas Burning Platform 



Data-driven 
Work Experiences
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Electrification of Vehicle Fleet 



What will govt mandate…?
How will OEMs respond …?



Fuel-based EVs
Hydrogen Rich Fuels

Electrification of Vehicle Fleet: The Long Game & Big Picture 

Plug-in EVs Hybrid ICEs



Marathon, Not a Sprint 

… Elon Says
Game-Over
Batteries Won!

… but Industry betting on
integration & fuel-based EVs

More than three-quarters of 
executives (77% global; 85% U.S.) 
say fuel-cell electric mobility will be 
the real break-through for electric 
mobility.



Caution on Early Bets with Electric Vehicle Transition 

 OEMs Prefer Cost to Weight 
 Integration Gives 

Customer ROI 
 Keeps Big Oil in Game 
 Urban Market Infrastructure 
 Fleets (Uptime)
 Autonomous Fleets 

(Power-Hungry)



Electrification 
of Vehicle Fleets 

Opportunities 
 Vehicle to Grid (V2G) Service Model
 Managed Services for Fleets 
 Transform Excess Electrons 

to Higher Value H2 Fuel
 Hydrail (Rail Industry) 
 Drones / UAVs 

Challenges
 Elon’s Twitter Account 

& Early Adopter Enthusiasm 
 Viability & Sustainability 
 Regulatory Certainty 
 Business Model



Data-driven 
Work Experiences

Anticipating Transitions & Shifting Expectations 

DER 
Scenarios

EV or 
Not to EV
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“By 2025, 10% of Global GDP will be 
orchestrated by blockchain applications.”



Implications of the blockchain cannot be understood… yet 



Access to 
Trusted Transactions

Access to 
Digital Files

Access to 
Social Networks

Evolution of the Web-based Capabilities & Solutions 



Low Cost + High Security

It’s just Decentralized Databases + Process Automation!

Assets get entered onto the 
ledger and generate keys

Network Consensus 
on who did what…

Smart Contracts execute legal 
agreements + business processes

‘Assets’ = Energy Usage Data, Bills, Appoints,
Crew Field Notes, Identity, Credit Card Information, 
Equipment Repairs… 

Authorization for Data use; 
Revenue Cycle Management; 
Front-end Compliance Walls; 
IoT Cyber Security; 
Wholesale Trading

+



Learning Curve: Development Platforms 

Public Private



Blockchain as Backbone for Microgrid? 

Neighbor-to-Neighbor Energy Sales
Crowd-funding Community Energy Assets 
Economics for Behavior Change (Negawatts)



Hype Phase for Blockchain Energy Platforms 



Hype Phase for Blockchain + AI Agents



Innovative Proof of Concepts… Shared Infrastructure 

https://www.youtube.com/watch?v=it2X_j-DPmA


Application: Energy Data Exchanges



Application: Liquidity & Financing Ecosystems 



Radical Idea: Crypto Currencies Tied to Behavior Change 

Crypto Currencies + 
Smart Contracts automate 
incentives for energy 
demand management

Utilities Issue Negawatts
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Urgency 

Not Urgent Urgent –
Critical 

Not 
Ready

Ready 

Somewhat
Ready 

Important

Step #1:  Take a Pulse Check on 
Emerging Trends vs Organizational Appetite 

Theme #1

Theme #2

Theme #3

Theme #4



Step #2 
Start a Signals Team: 
Follow Those Who Imagine Different Futures

Graph Analytics
Connected Data

Blockchain & 
Smart Contracts

Industry Talent 
Development



Following the success of HP’s Chief Innovation Officer Phil McKinney, generate a weekly 
‘Killer Question’ email message or ‘Twitter’ conversation that spurs conversation about 
future energy system experiences.

Step #3 

Use ‘What’s Possible’ Questions’ to Brainstorm Ideas

What is a need that does not exist today but in five years 
will be our most requested product/service from our communities? 

What skills set will be most in demand in five years that 
we do not currently address in formal training programs? 

What job title does not exist today but in five years will be 
on our most valued positions within the POU? 



Thank You!! 

PDF + Resources 
garrygolden.com/March1

garrygolden@gmail.com
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