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NERC Distributed Energy Resources Task Force:

P Background and Status

e Task Force formed December 2015
e Membership: representatives from

= Transmission planning and operations

Renewable developers

Regulatory organizations

Distribution utility

Researchers, equipment and control vendors

e Final report to NERC Technical Committees in December 2016
= Recommendations to NERC, industry, and regulators

e NERC Board of Trustees approved report February 9, 2017
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NERC What is Bulk Power System (BPS)

e Reliability?

The ability of the BPS to meet the electricity

needs of end-use customers at all times. Is there enough
supply of
= Resource Adequacy — The ability of the BPS to electricity?

supply the aggregate electrical demand
and energy requirements of the customers at

: o Is there enough
all times, taking into account scheduled and supply of
reasonably expected unscheduled outages of operational

system elements. reliability and
control?

* Operating Reliability — The ability of the BPS
to withstand sudden disturbances such as Can the system
electric short circuits or unanticipated loss of operate under a
system elements from creditable vari.e_ty of
contingencies. conditions?
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NERC Frequency Excursion —
RELIABILITY CORPORATION Interconnection-wide Phenomena

; ~ Florida Event Replay with FNET Data [2/26/2008]
ws} " - Time: 18:08°6.1 UTC 60.0013 Hz
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Distributed Energy Resources Defined

Distributed Energy Resource (DER) is any resource on the distribution
system that produces electricity and is not otherwise included

in the formal NERC definition of the Bulk Electric System (BES).

Types of DER :

= Distributed Generation

= Behind the Meter Generation
= Energy Storage Facility

= DER Aggregation

= Micro-Grid

= Cogeneration

—

= Emergency, Stand-By or Back-Up —
Generation

Some Problem Complexities:

= Various technologies, unit
sizes, ages, customer types

= Physical and Virtual
Aggregation
= Variable output of units which

can be dependent on weather
(uncontrollable factor)
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Presenter
Presentation Notes
Distribution Generation (DG): Any non-BES generating unit or multiple generating units at a single location owned and/or operated by 1) the distribution utility, or 2) a merchant entity. 
Behind The Meter Generation (BTMG): A generating unit or multiple generating units at a single location (regardless of ownership), of any nameplate size, on the customer's side of the retail meter that serve all or part of the customer's retail load with electric energy. All electrical equipment from and including the generation set up to the metering point is considered to be behind the meter. This definition does not include BTMG resources that are directly interconnected to BES transmission.
Energy Storage Facility (ES): An energy storage device or multiple devices at a single location (regardless of ownership), on either the utility side or the customer’s side of the retail meter. May be any of various technology types, including electric vehicle (EV) charging stations. 
DER aggregation (DERA): A virtual resource formed by aggregating multiple DG, BTMG, or ES devices at different points of interconnection on the distribution system. The BES may model a DERA as a single resource at its “virtual” point of interconnection at a particular T-D interface even though individual DER comprising the DERA may be located at multiple T-D interfaces.
Micro-grid (MG): An aggregation of multiple DER types behind the customer meter at a single point of interconnection that has the capability to island. May range in size and complexity from a single “smart” building to a larger system such as a university campus or industrial/commercial park. 
Cogeneration: Production of electricity from steam, heat, or other forms of energy produced as a by-product of another process.
Emergency, Stand-by, or Back-Up generation (BUG): A generating unit, regardless of size, that serves in times of emergency at locations and by providing the customer or distribution system needs. This definition only applies to resources on the utility side of the customer retail meter. 
NERC Glossary of Terms
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DER & BPS Power Flow Changes

= DER enable bi-directional power flows

from the Distribution System which effects
feeder balancing and BPS Reliability

Plug-in Hybrid

Rooftop Solar /

. o .
o8 Local Wind Dlstnsbut,on
Development ystem

< 100 kV

= BPS previously considered the
Distribution System as balanced
and uni-directional with respect
to the direction of power to
serve the Load

Wind &
Variable
Generation

Conventional
& Hydro

Bulk Power
System
2100 kv
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Presenter
Presentation Notes
DER are generally interconnected to a distribution provider’s electric system at the primary voltage (≤ 100 kV but > 1 kV) and/or secondary voltage (≤ 1 kV)

With bi-directional power flow we need to consider for reliability :

Coordination of controls and protection systems
Cyber security in planning, design, and operations
Ability to maintain voltage and frequency control
Disturbance ride-through (& intelligent reconnection) 
System inertia – maintaining system stability
Modeling harmonics, frequency response, controls
Device interconnection standards
Increased reliance on distribution-level assets to meet bulk system reliability requirements




= NERC Trend of Distribution Photovoltaic

NORTH AMERICAN ELECTRIC m
RELIABILITY CORPORATION (PV) SySte S

Trending and Forecasting DER:

U.S. Cumulative Installations of Non-Utility PV Generation
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4 GTM Research: Solar Market Insight Report 2016 Q2
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Presentation Notes
Where are we? Where are we headed?? 

http://www.seia.org/research-resources/solar-market-insight-report-2016-q2

NEIRC
NORTH AMERICAN ELECTRIC

Current Solar Production

- States and Provinces
= _results_Cauntries

QOceans
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Current and Planned Production
(Based on 2-3 Year Commitments)

- States and Provinces
- _results_Countries
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The Control Shift (1 of 3)

Bulk-Power System

10% = Supports system inertia and
recovery modes

Distribution = Dispatchable based on demand

= Variability absorbed by = Centralized to System Operator

load variability

= QOperational characteristics
do not permeate to BPS

o zam V8 Plug-In Hybrid Electric
Ll Venicies  Storage \;&Iiability reliability
Wind & Variable
- ':. ot
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Energy Efficiency
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The Control Shift (2 of 3)

Bulk-Power System

= More rigorous generator control
and dispatch ability

Distribution 30% = |ncreased reliance on BPS
generation

= Additional equipment to control
local voltages

= Disturbances permeate

to BPS (common-mode) 70%

= Dynamic and fast demand response
= Potential for over generation
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NERC The Control Shift (3 of 3)

NORTH AMERICAN ELECTRIC
RELIABILITY CORPORATION

Integrated Power System

Distribution Bulk-Power System
= DER must act as a system resource = Supports electricity services
= Storage, curtailment, coordination, grid = Long-haul power transfers
support, and control provider
= QOperator or aggregator function is needed = Reliability backbone

50% 50%
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= NERC NERC’s Concern

R I S DERTF Final Report Focus Points

As the CONTROL paradigm shifts, the following questions arise:

* How should DER be included in planning and operating models?

= How many are there, can DER be aggregated and where should they be modeled?
= What level of detail of each type of DER model is needed for reliability?
= What level of control is needed for reliable system operations?

= What level of visibility do system operators require?

NERC and the Industry are collaborating in order to:

= Determine how DER characteristics contribute to and/or impact BPS reliability
= Quantify the DER characteristics and effects to steady state and dynamic analysis
= |nvestigate DER modeling, develop guidelines, revise and/or create standards

= |dentifying actions for the Electric Reliability Organization (ERO) needed to adapt?
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Presentation Notes
How should DER be included in planning and operating models?
Netting of load is questionable with increasing penetration of DER
Lose understanding of the operating characteristics of these resources
The initial need may be improved information on the locations, operating characteristics and historical output of DER for improving reliability models and planning models.
 
What level of control is needed for reliable system operations?
Need to understand DER operations at the BES operator level
Improved interconnection / performance characteristics (e.g., IEEE 1547 revisions) to provide better ride through and disturbance response features may be the near term priority, as this would provide useful automatic and predictable responses.
�What level of visibility do system operators require?
Based on the 1st two bullets - where is the happy medium between no information and metering every DER
We are likely to encourage ways to see DER production data (separate from load data) to support the improved modeling capabilities as mentioned in the first question above, but there are still many questions and variations when it comes to real time visibility.
 
How can DER characteristics contribute to or impact the reliability of the bulk power system?
Having distributed generation can provide reliability benefits but the operating characteristics need to be considered on how they impact the operation of the BES
Our initial concerns are likely to emphasize the importance of accurate modeling capability as noted in the first question.
 
What does the ERO need to consider?
How DERs could impact compliance with NERC stds. - is any modification necessary
Are there any changes needed to the NERC functional model
To the extent that there is a potential impact to the reliability of the bulk power system, then the ERO has an important role to play, but the potential impact and approach are still under active discussion.
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NORTH AMERICAN ELECTRIC Key Flndlngs
RELIABILITY CORPORATION

e The impact of DER on the BPS is not a simple issue

* At lower penetration levels, the overall impact of DER is minor and can be
managed by existing BPS resources

* At higher penetration levels, issues may develop in transmission line
loading, grid voltage, and system frequency during normal or disturbed
operation

e DER penetration is rapidly increasing and altering the load mix

e Technical and engineering challenges of integrating DERs on
distribution system are well understood, but the reliability
implications on the Bulk Electric System are less so

e DERs will increasingly have capabilities for active power control
and reliability services

* Fundamental changes to modeling, planning and operations,

and conventional assumptions
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Presenter
Presentation Notes
Visibility options  - metering every DER, aggregating resources at a point, etc.





NERC

e — Key Messages for State Regulators

RELIABILITY CORPORATION

* Inverter-based, asynchronous resources (e.g., solar PV) have
different characteristics than conventional generation

e Similar to the Bulk Power System and federally interconnected
generation, resources must be “grid-friendly” and support the
needs of the local Transmission Planner (e.g., ISO/RTO)

= Maintain “ride-through” capability through implementation of new
interconnection standard IEEE 1547 (updated version, NOT 2003 VERSION)

= Supported by California’s Rule 21 (review for best practices)

e NERC Reliability Standards exist to address BPS reliability needs,
but do not impose requirements to any specific DER

e Rapid deployment means closer coordination with electric
industry transmission planners and operators
= Wide-area and interconnection reliability versus local reliability
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Resolutions to Honor:

» Beverly Heydinger, Minn.
» Brian Kalk, North Dakota
» Ann McCabe, Illinois
» David Noble, Nevada
» Audrey Zibelman, New York




Resolution EL-1 by
Commissioner Britton

Opposing DOE’s Use of
Section 1222 of the Energy
Policy Act of 2005 to
Circumvent State Siting
Laws and Regulations
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