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Grid Modernization Framework

Grid modernization strategy should inform the technology roadmap

©

MISSION &

PRINCIPLES

Strategy
@ @ @ 0. Start Point: Existing Organizational Mission & Principles
Identify Grid Mod Objectives, Scope & Timin
OBJECTIVES, GRID ARCHITECTURE _ y J _ P o g
SCOPE & TIMING CAPABILITIES & % CONSIDERATIONS 2. Identify Current & Needed Grid Capabilities &

FUNCTIONALITY & STRATEGIES

Functionality

3. Identify Grid Architecture Considerations & Develop
Strategies (e.g., communications, sensing & measurement,
protection & controls, field automation, data/information
management, cybersecurity)

USE CASES & DETAILED TECHNOLOGY DEPLOYMENT

REQUIREMENTS DESIGN SELECTION ROADMAP

® ® ® @

Implementation Plan

Develop Functional Use Cases to Identify Detailed Business & Technical Requirements
Develop Detailed Architecture & Design

Technology Assessment & Selection

N oo ok

Develop Deployment Roadmap & Cost Effectiveness Assessment
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Distribution System Platform

Core components are foundational; applications layer on this
foundation as additional functionality is needed
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Physical Grid Infrastruclure

From DSPX, Volume 3 — Decision Guide
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Integrated Planning

Integrated planning identifies “Where”, “When” and “How Much”

Customer

Needs &
Policies

Integrated System Planning

Distribution Planning Analyses
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Long Term Needs

Distribution * Service Quality
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Planning
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Source: P. De Martini
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Coordination Framework

A coordination framework should identify roles, responsibilities and
information sharing requirements

 TPTA has applied grid architecture System
principles to examine and compare 5 Operator
emerging coordination models world-wide 2 /\A
: £
and in the U.S a
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Layered decomposition
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Transactive Grid Codes

Transactive Grid Codes contain physical and electrical requirements; control,
communication and integration terms, and business rules

Transactive Grid Code Stack
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Laminar Networks
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From JD Taft, Architectural Basis for Highly Distributed Power Grids:
Frameworks, Networks, and Grid Codes, PNNL-25480, June 2016

Written by utilities to tell
prosumers, building energy
managers, energy service
organizations, device/system
vendors what requirements
they must meet
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Thank You

Contacts: LBNL Future Electric Utility Regulation
_ _ _ Series Website: https://emp.lbl.qgov/future-
Catherine Jereza, catherine.jereza@hqg.doe.gov electric-utility-regulation-series

PNNL Grid Architecture Website:

Joe Paladino, joseph.paladino@hqg.doe.qov : ,
http://gridarchitecture.pnnl.gov

References:
Modern Distribution PUCO Grid Mod Grid Modernization
Grid Report Roadmap Strategy Using DSPx

PowerForward

A Roadmap to Ohio’s Electricity
Future

https://gridarchitecture.pnnl. https://puco.maps.arcgis.com/apps/ www.hawaiianelectric.com/
gov/modern-grid- Cascade/index.html?appid=59a9cd gridmod
distribution-project.aspx 1f405547¢89e1066€9f195b0b1
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