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CHANGE THE CONTEXT

= District energy systems seen as:
One-off solutions for particular campus/area of city
Thermal only, so only relevant to thermal issues
Fossil fuel-based
Based on old technologies
" In reality we know:
District energy is a family of solutions
District energy can include and support electric resources

District energy increases efficiency of fossil fuels + leverages
renewable resources

District energy is the foundation for the integration of new
technologies as they develop

= District energy is a system optimization strategy
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WE HAVE PROBLEMS

= Rising Renewable Energy Portfolio goals
® Wind and solar resources located far from load centers
= Constrained transmission systems

= No market signhals for energy and capacity services in some
areas

® Retirement of coal-fired fleet

B Disconnect between electric utilities’ economic interests and
that of consumers

= Lack of context for valuing waste heat

" Piecemeal renewable energy solutions on building-by-building
basis
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WE HAVE PROBLEMS

= Pacific Northwest:
Facing a need for system flexibility it never needed before
Overgeneration
No new hydro being built
Increasing deployment of renewables, especially wind

= PJM:
Issued “problem statement” on capacity resources

Identified fact that current economic incentives/sighals not sufficient
to “ensure that operational reliability will be maintained through all
seasons”

Emphasized concurrent peaks of natural gas and electricity during
Polar Vortex of the winter of 2014
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VISUALIZING AN OPTIMIZED SYSTEM

®" Fundamental question:

What is highest and best use of our resources?

= Aalborg University’s Smart Energy System approach:

sgridkrift


https://www.youtube.com/watch?v=eiBiB4DaYOM
https://www.youtube.com/watch?v=eiBiB4DaYOM
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WHAT IS POSSIBLE?

= Skagen, Denmark
CHP plant + electric boiler + thermal storage
CHP plant can ramp up and down based on electricity prices
Interruptible gas customer
Wind = heat
Makes its capacity available
in regulating power market
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WHAT IS POSSIBLE?

= Heat pumps, CHP, thermal storage

= Denmark: active markets for energy, capacity, ancillary
services
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West Denmark, Thursday, 2014-8-14
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WHAT WE KNOW

®As an industry we have solved these
problems

sWhat works on a micro scale is relevant to
macro scale

®Technology is mature
mCost-effectiveness is good

®"This is a policy, regulatory, market, and
planning issue

mDistrict energy is an aggregator of tools to
solve problems
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WHAT ARE OUR OPPORTUNITIES?

® Clean Power Plan

= Resiliency banks and programs

® Transmission and distribution constraints
FERC Order 1000: Regional transmission planning and cost allocation
= Other greenhouse gas goals affecting natural gas and electric
utilities
= Better market signals for resiliency as well as greenhouse gas
reductions

= Research arms of ARPA-e, BPA, etc: we need system flexibility
and we need to work on storage and renewable integration
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