ENERGY




Thursday, December 17, 2015

DC MED

Modernizing the Energy Del Increased Sustainabi

Jorge A. Camacho, P.E.

Chief, Office of Infrastructure and System Planning
Public Service Commission of the District of Columbia
1325 G Street N.W., Suite 800, Washington, D.C. 20005
jcamacho@psc.dc.gov | 202-626-5108 Office
www.dcpsc.org




. / / {‘ s I I; Sub:t;tiﬂnt %y
> 4 » Yy 7 > /Natu_raIG_asv l
.. -- ¥ P F I. ?} | / |

¢« Distributed Generation
Electric Distribution

memssss  Tharmal Distribution



Why Is the Current Energy Model being reconsidered?
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The distribution wires have been the domain of the electric utility.
Non-Utility stakeholders are requiring access to these wires -> physically and visually.
How to enable DER penetration while still maintaining system reliability?
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Voltage

However, technology exists to overcome these technical challenges in the LVAC network and
potential voltage violations on radial feeders.

A new concept of “Grid-Side Energy Efficiency” i

— Dramatic reduction in technical losses 1

— Life extension for all existing Distribution operating assets *:

— Reactive power managed at the Distribution level ™1

— Reduced required capital investments in generation, transmission and
distribution and avoiding construction of new assets (permitting and
community acceptance issues)

Enables = 5% active control of feeder level demand and energy use i

— Enables grid-side demand reduction and energy savings without Edge
affecting Consumer Quality of Service Contrel

— Conservation Voltage Reduction can benefit both consumers and utilities

- CO, emission reduction and Clean Power Plan compliance

— Reduced consumer electricity bill

Increase PV hosting capacity
— Canincrease PV penetration to >50% while maintaining all Volt-VAR
control benefits
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A Delicate Balancing Act

Craft a Win-Win proposition between the Utilities and 3" Party Developers

High Level Goals:
Increased Efficiency, Interactivity, Reliability, and Cost Effectiveness

Systemwide Assessment Capturing Feeder-Specific Results
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How to Adapt:
Utilities -> provider of different products and services
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How the Grid is Transforming

Increasing Amount of Connected Devices




No need to start from scratch, almost 100% AMI penetration in DC, and ~ 13MW of PV Solar.

Smart GridToday

The Independent Journal of the Digital Energy Indusfry

Click here to download H,L

Issue dated Tues:

. Folic
Read online

» NEW YORK I0Us: Full AMI necessary for DSP success ——
+ 0 urrent

« NYISO strategic plan through 2021 includes DER p
« Ceiva Energy win 0% 20% 40% 60% B80% 100% |\‘
= CUOMO: NY Gre

= WAVIGANT: Fast

Hawaii

Vermont
California
New York
Maine
Colorado
Connecticut
West Virginia
Oregon
Massachusetts
Nevada
Delaware
Hlinois
Ohio
Minnesota
New Hampshire
New Jersey
Utah
Kansas
Maryland
District of...
New Mexico

Top RPS States

Active Interconnections in the District of Columbia
for Solar Photovoltaic Systems

2015 Y-T-D

2006 - 2014 Total

Nameplate Capacity
kW AC No. of KW AC No. of Active
Inverter Rating s L= Systems
Systems Rating
Level 1 1,861 KW 454 5,925 KW 1,467
10 kW or less and inverter based ' ’ ’
Level 2
2 MW or less ;
radial distribution circuit or spot network 616 kW 15 4,209 kW 81
serving one customer
Level 3
50 kW or less (area network)
10 MW or less (radial distribution 0kW 0 0 0
circuit)
Level 4
less than 10 MW and not level 1, 2, or 3 0kW 0 90 kw 4
2,477 kW 10,244 kW
Total 25 MW 469 102 MW 1,552




Evolving Distribution Grid
Public Policy Issues

The public policy issues relating to the evolving distribution
grid
e What planning process should be employed for the evolving grid?
e How should the grid be designed and constructed?

e How and by whom should the grid be operated?

e How and by whom should the grid DER marketplace be designed and
managed? What services behind the meter can be provided and by
whom?

e How to define and quantify locational avoided costs that would be
realized under DER integration scenarios?




Planning Process Issues

What should be the role and function of the utility in the planning process?
= As contrasted with existing practice?

How should the interests of the multiple stakeholders that will use the grid be
represented in the planning process?

= Should planning now be a collaborative process involving all stakeholders?
= How should the final planning decisions be made for the new grid?

How should the order and priority of investments (e.g., physical plant, communications,
remote sensing, etc.) in the new grid be determined?

Who should bear the financial risks associated with:
= Any failure of the new planning process to meet the needs of the DER customer?
= Premature obsolescence of existing distribution plant facilities?

13



Design and Construction Issues

What should be the role of the utility in the design and construction process?

= Should the design and construction of the new grid be outsourced?
What should be the functional capabilities of the new grid?

= How should those capabilities be determined?
Role of microgrids to enhance reliability and facilitate DER integration?

= Should utilities be allowed to own and/or operate microgrids?
Role of third-parties to:

= Own and operate microgrids that serve multiple customers across
property lines?

= Operate commercial multi-customer, multi-property microgrids?



Operation of Grid Issues

Should the utility or an independent entity be designated as the Distribution
System Operator (DSO) for the new grid?

= Would an independent entity provide greater value to the
customer?
DSO need to exercise control over all assets connected to the grid for
reliability purposes?
= Will the DSO be able to override operations by all third-parties
connected to the grid?

How would the DSO be able to ensure that it has sufficient assets under its
control to balance supply and demand on the system?

What are the performance metrics for the DSO?

15



DER Market Facilitation

Should the utility or an independent entity be given the responsibility for
establishing and operating a market for DER products and services?

Should a utility that functions as a DSO also be allowed to participate in the DER
marketplace?

= |f so, under what rules of conduct?
= Through an affiliate?

How should prices in the DER products and services market be determined?
= Regulated or market-based?

What access to both customer and operational data should be provided to DER
market participants?

Can a utility become a full service energy provider in its service territory?

16



Some Observations

— Customers want choice

— Customers support green technologies particularly solar

— Customers want independence

— Customers want more control over their energy bills; they want to better manage energy usage
— Some customers think utilities oppose renewables especially rooftop solar

— Some customers think utilities break barriers to customer choice

— Some customers do not think utilities are innovative or support new technologies

— Some customers think utilities are slow to act
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Potential Structures
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A simplified Distribution System Operator (DSO) Structure

DSO to ISO/RTO

» Forecast Net Load and
Dispatchable Products

* Schedules and Bids
* Metering and Telemetry

DSO Functions

» Distribution Planning

» Distribution Reliability

» Operations Scheduling
— Forecasting (Load, DR, DER)
—  Scheduling (DR, DER, Market)

» Dispatch and Real-Time Control
» Retail Metering and Settlements

+ Retail Market Administration

Bulk Power
Wholesale Markets - 1SOs

69KV 132 kV
Tx Substation | |
P-Node
S I

5 P @ &
# _ pso Yed
2 200

; y l'ﬁ‘aﬂﬁ."ﬁ-“:’i w
LT T T - e%e
L

©2015 OATI, Inc.

ISO/RTO to DSO

* Schedules

» Dispatch Instructions
* Prices

+ Settlements
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Emerging Concerns with Microgrids

== 2471 S. DALLAS AVE., LANCASTER, TX. 75146

* Who should develop, E ; Il” ——s n
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microgrids in = e i J 188 e |
restructured states? | = L= . =
* Treated as IPPs? | - N T T |
e As utility-rate based 11 [’.'?_ i JI{I%‘; __
investment? = -I7 (] Lomail s |
* Asrenewable energy or | 5_' _ 1 4 i
energy efficiency? — m o

e As premium service?
e Adjunct to macrogrid?




Crossing the public right-of-way
Wheeling Arrangements, Remote (Virtual) Net Metering?

r Storm Sandy Black Out in Lower
Manhattan

Kendall Cogeneration Station — District Energy

Boston, Cambridge NYUs Micro Grld around Wash gton Square Park

e _Area #




Making a potential case for Microgrid deployment

Barriers
=  QObligation to Serve
Ability to balance generation, storage and load to maintain
reliable operations when disconnected from the grid
= Safety, Reliability Oversight
=  Wholesale FERC Regulation -> Any exported electrons will sink locally
=  Risk Aversion Utilities
= Exclusive Franchising
= Attracting Third-Party Investment, it may not make economic sense ’
= |t may make more sense for generation to sell into
RTO -> sustainable business model
= Less distribution wires, less revenue to distribution utility,
what’s the ratebase?
= CHP Air -> Air+Noise Permitting

Ground PV Solar Array

Ben—eﬁts PHEVZ s Distributed Generation

= Increased Efficiency -> Lower GHG FiGHiEst0y. Syslem

= Increased reliability to microgrid participants and possibly increased resiliency to surrounding areas (community stewardship), local
balancing

=  Deferment or elimination of utility capex to address Load Growth and Power Quality (reliability)
= Fast-Acting ancillary services to the distribution system

=  Security advantages of distributed generation (less vulnerable than centralized generation)

=  Total Cost of Energy decrease

=  Energy infrastructure expenditure decisions possibly made closer to the customer



MEDSIS Initiative -> What’s Next? — Tentative

1. Informational Workshops — 2015

Final Informational Workshop: February 12, 2016 @DCPSC -> Become a collaborator.
http://www.dcpsc.org/esr/FC1130 IncreasedSustainability.asp

2. Roadmap, Long Term and Short Term Goals — 15t Q 2016
3. Creation of Working Groups — 2016
Technologies, Policies, and Sustainable Business Models

4. Possible Spinoffs into other proceedings that could seek rulemaking — 2016-2017

25
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