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Why Must Grid Operations and Planning Evolve?

Changing 

Generation Mix

Active Distribution 

Systems

Consumer Control 

and Electrification

http://www.epri.com/
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Energy and Natural Resource Systems are Integrated to Provide Reliable, 

Safe, Affordable, Cleaner Energy and Expanded Customer Choice

Integrated Energy Network
Customers at the center

Physical connections augmented by 
secure data and communications

Flexible central generation, storage, 
new loads, active customers and better 
forecasts balance variable generation

http://www.epri.com/
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Planning NeedsTechnology Trends

Emerging System Characteristics & Planning Impacts

Variability/Uncertainty

Inverter Resources

Gas System Interaction

New Resource 

Characteristics

Load Uncertainty

T&D Interactions

2-Way Power Flow

Displace Central Gen

Renewables & Gas 

Replacing Coal

Increased 

Electrification

DER & Automation

Load Forecast 

Models

New Resource

Models

Probabilistic 

Methods

Operational 

Reliability

Non-Power System 

Interactions

T & D System 

Interactions

System Impacts

http://www.epri.com/
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New Planning Paradigm Needed

Resource

Expansion

(REGEN, REEDs)

Production

Cost

(MAPS, PROMOD, 

GridView, Plexos, 

PSO, et. al.)

Trans Reliability

(PSS/E, PSLF, 

PowerWorld, Trans 

Hosting, et. al.)

Dist Reliability

(Cyme, Synergi, 

OpenDSS, DRIVE)

Customer and Emerging Resource Models

Operational realities of emerging resource mix and potential benefits of 

DER necessitates new and more integrated planning analytics.  

http://www.epri.com/
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IEN Resource Planning Challenges

Category Key IEN Planning Challenge

Modeling the 
Changing 

Power System

1. Incorporating operational detail

2. Increasing modeling granularity

3. Integrating generation, transmission & 
distribution planning

4. Expanding analysis boundaries and interfaces

5. Addressing uncertainty and managing risk

Integrating 
Forecasts

6. Improving forecasting

7. Improving modeling of customer behavior and 
interaction

Expanding 
Planning 

Boundaries

8. Incorporating new planning objectives and 
constraints

9. Integrating wholesale power markets

10. Supporting expanded stakeholder engagement

Available on www.EPRI.com here: 

https://www.epri.com/#/pages/product/0000

00003002010821/?lang=en

http://www.epri.com/
https://www.epri.com/#/pages/product/000000003002010821/?lang=en
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Integrating G, T, and D Planning

▪ TSO/DSO interaction increasingly
is important, particularly as the
distribution system provides more 
services

▪ Allows for evaluation of “non-wires 
alternatives” (NWA) to new G, T and/or D investments

▪ DER valuation and targeting, including locational attributes

▪ Improve communications and “hand shakes” between planning functions

▪ Connections to other critical infrastructure (e.g., natural gas, H2O, EVs)

http://www.epri.com/


© 2019 Electric Power Research Institute, Inc. All rights reserved.w w w . e p r i . c o m8

Coordination in Long Term Planning

Present Future

http://www.epri.com/
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Ongoing Initiatives
EuropeU.S.

▪ European Network Codes

▪ ENTSO-e + DSO Group Initiatives

▪ Germany National Processes

▪ Netherlands ETPA

▪ SmartNet H2020 multiple partners

▪ FERC orders and proposals

▪ New York NYISO roadmap

▪ California DR, DER, market integration

▪ Texas ERCOT DER integration

▪ Hawaii HECO programs

▪ CIGRE

▪ IEEE

http://www.epri.com/
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Two Parallel EPRI Efforts to Investigate the Issue
EuropeU.S.

EPRI European TSO-DSO
White Paper 2018 - 2019

DOE Project 2017 – 2019

Two Stakeholder Workshops in 2018 attended by

> 25 EPRI member companies from transmission 
and distribution

White Papers 

Coming Q2 2019

http://www.epri.com/
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Today’s Panel 

http://www.epri.com/
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Aims of Session

▪ Discuss changes coming based on increased DER penetration

▪ Provide opportunity to hear on latest modeling and analysis

▪ Dive into a few of the most important aspects of T&D interaction

▪ Audience discussion to identify key challenges for future work

Knowledge transfer and discussion of key issues

http://www.epri.com/
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Overview of Remainder of Session

1. Charlie Vartanian, PNNL - IEEE 1547 and Bulk Power System 
Considerations 

2. Bryan Palmintier, NREL  - Transmission/Distribution Co-
simulation Approaches 

3. Ning Kang, ANL - T&D Co-simulation Considerations 

(Short break)

4. Ratan Das, GE - Protection Implications of DER 

5. Paritosh Das, NREL  - Load forecasting for planning

6. Group discussion 

http://www.epri.com/
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Open any browser:

URL: pollev.com/eprigop

Participate in Interactive Polls

Page auto updates with 

current poll. Respond by 

clicking or typing text. 

http://www.epri.com/
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Send following Text:

Phone #: 22333

Message: “EPRIGOP”

Participate in Interactive Polls

22333

http://www.epri.com/


© 2019 Electric Power Research Institute, Inc. All rights reserved.w w w . e p r i . c o m17

http://www.epri.com/
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http://www.epri.com/
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http://www.epri.com/
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http://www.epri.com/


© 2019 Electric Power Research Institute, Inc. All rights reserved.w w w . e p r i . c o m21

http://www.epri.com/


© 2019 Electric Power Research Institute, Inc. All rights reserved.w w w . e p r i . c o m22

http://www.epri.com/
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Panel Discussion

http://www.epri.com/
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http://www.epri.com/
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http://www.epri.com/
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http://www.epri.com/
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http://www.epri.com/
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Together…Shaping the Future of Electricity

http://www.epri.com/

