GridEdge
Intelligence

Welcome to a GridEdge Intelligence Mini
Forum:

Is IEEE 2030.5 7HEDER Protocol?

May 25, 2021




Global Interest in IEEE 2030.5
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Our Partners in this Mint - Forum
I

Gridintellect switchDin

A Veteran-Owne d Small Business
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GridEdge Intelligence Is A Service

Gosh!
Which DER Protocol Do
| Use?

|IEG61850, MESA, OpenADR
OpenFMB
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Gridedge Intelligence: GOALS
E—
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Selection . understand which protocol is best for your application
Adoption : who and why

Implementation : resources to ensure success for utilities and vendors
Standards : open industry standards

Grid Edge Resources . at the edge of the grid - manageable load (DR) and
generation (DER)

Integration : making grid edge resources part of grid management succe  ss
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Covered and Planned Protocols
I

I |EEE 2030.5* b first standard mandated .
anywhere for DER management 5 Survey Results: Most Important Protocols
I OpenADR D first standard developed and 45
used for DR applications. Now an IEC o .\__\/
standard 3
' |EEE 15472018/UL 1741 SB D first time >
Interoperability Is required in a 15
functional DER standard !
' DNP3PD IEEE Std 1815 D preferred by US "
utilities for SCADA and DER B incumbent & IS SIS S
DER protocol (&f@”” & ¢ 7 ng‘*’v ? ST
| SunSpec Modbus and TCP/IP* D first © &

standard to standardize inverter control
I IEC 61850D most influential standarad(s)
in EU and rest of the world

* Named in [EEE 154722018
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An Invitation to Participate!!

I Take a 5 min survey and get a $5 gift card
I Become a FoundingSubscriber

I Become a Contributor

I Something to add? Product or training listing?
Use case? Protocol article? Other? Send to
contributions@gridedgeintelligence.com

' Questions? Contact
iInfo@qgridedgeintelligence.com

Founding Subscriber

$150/yr

$275/year regular price

= Influence on protocol priorities and future features
= Protocol Specific Database - 6 initial protocols

= Additional Protocols based on interest

m Periodic Newsletter (Monthly/Quarterly Digest of
News)

= New Flashes

m Expert insights on Protocols

m Resources for Training and Development
m Ask the Expert Service

= Open Source Code Information

m Free webinars for subscribers

Become a Founding Subscriber

Organizational Subscriber

$1,250/w

$2,500/year regular price

= All the benefits of Founding Subscribers, plus:

m Access for up to 10 individuals within your
organization

= Sponsorship opportunities

Become Organizational Member
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https://www.surveymonkey.com/r/W3W6K2H?utm_medium=email&_hsmi=2&_hsenc=p2ANqtz-_yaCZF2C9y_oWYGE-61IK1sbJ7GqdpRKTKvNahy1xu8Nnya2fRLfVZksCFBVCFOuJVF4IQCnojDwuyNUxvUb0TA2Bq0yS0XwGM5-b38pam4bM393Q&utm_content=2&utm_source=hs_email
https://www.gridedgeintelligence.com/
mailto:contributor@gridedgeintelligence.com
mailto:info@gridedgeintelligence.com

QualityLogic Announcements
1

I |EEE 1547.1 webinar June 3, 8AM PDT, seeJune 2021 Webinar - |[EEE 15472018 Interoperability
Requirements D QualitylLogic

' Watch fora 3 -day QualityLogic public, virtual workshop on IEEE 2030.5, June 22 -24. To be announced
after todayOs webinar

I Special discount for GEI Subscribers
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https://www.qualitylogic.com/training/june-2021-webinar-ieee-1547-2018-interoperability-requirements/

Special Guest: Tom Tansy
E—

' Chair of the IEEE 2030.5 Ecosystem
Steering Committee

' GridEdge Intelligence Advisor

' Chair, SunSpec Alliance
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Now to the WebinarE
—

' Practical Interoperability of DER with Utility and Market
Systems

' Real Life Interoperability Solutions for Distributed Energy Resources
. Stuart McCafferty, Gridintellect Founder
' Andrew Mears, SwitchDin CEO
' Joined by David Forfiaamonn McCormick and Tom Tansy for Q&A

GridEdge
Intelligence
real

Created by QualityLogic © 2021



https://www.linkedin.com/in/stuart-mccafferty/
https://www.linkedin.com/in/andrewmears/

Presenters Today
I
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Practml Interoperablllty of DERW|th
Utility and Market Systems

Real Life Interoperability Solutions tStuart McCaffertyGridintellect Founde

for Distributed Energy Resources
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https://www.linkedin.com/in/stuart-mccafferty/

Agenda

1. EnergyloT Reference Architecture

2. |I[EEE 2030.5 Architecture and siee N it A s
Benefits |

3. Practical Application for
Developing Solution Architectures CZZ#$
for DER |

Eamonn McCormick David Forfia

THE Dielligence Gridintellect @ Utilicast 8] switchDin
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EnergyloT Reference Architecture

3 Architectural Layers for 0T interoperability, scalability, abstractionpattoms-
up hierarchical designs

THE Pleliigence Gridinteliect @ Utilicast [§) switchDin
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Ehergy t SZ MYeS (EZJo
for the Internet of Things

. iElectric Power Grid *§Z  ]PP 3
u Z]Jv |Jv sZ A}E&o J

IDistributed assets

tMachineto-machine communications
and autonomous operations

gstainable 1Big Data
TIP Addressable

tVirtualization, Containerization,
Orchestration

TAnalytics and Artificial Intelligence

-

. The electric rE|)owe_r grid has all the 10T building blocks ¢
scale to be the ultimate example of loT

P, @ aridntelect @@ Utilicast [§) switchDin
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Modern Architecture Principles

T Is Event-driven

t Is Data-centric

T Is Secure

t Is Service-oriented

t Is elastic and scalable

T Enables edge computing as well as more traditional centralized
computing

T Uses Internet Protocol (IP) addressing scheme

T Uses rich semantics for communication (not points gjister-
based)

T Is extensible/designed to be future-proofed
t Is redundant/fail safe
1 Makes use of the cloud

T Employs distributed hierarchical control/coordination

T Is designed with expected communication loss

THE Pleliigence Gridintellect @ Utilicast 8] switchDin
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Gateways &

I A
Distributed Energy
Resources

Generation

Asset Billing Systems
S vanagement Transmissy Sensors & Controllers
Construction Distribution Grid ISO/RTO Rl EEL
and Energy Business Operations ==o : B
Maintenance P gﬁaj&)
Systems (SaaS) = orid Telecom
Wholesale Transportation Infrastructure

Smart Homes,
Buildings & Cities

Operational Technology (OT)
Physical Systems
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More ErergyloT-Related (Free) Information

7 articles on the EnergyloT Reference Ei=iHeyAe: i
Architecture: https://energycentral.com/topics/tags/call-action-series

Additional related articles:

{Energy Centralhttps://energycentral.com/o/GridIntellect

i oriabdee - O aridinteliect @ Utilicast [§) switchDin
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https://energycentral.com/topics/tags/call-action-series
https://energycentral.com/o/GridIntellect

|BE=2030.5 Protocol

The feature-rich Internet of Things electric power protocol for DER interopéyabili

e  teligence Gridinteliect @ Utilicast [§) switchDin
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Why IEEE2030.5?

I Hlstory

Originally called Smart Energy Profile (SEP) developed by ZighaeeAilli 2009
Developed to leverage electricity smart meters to communicate with BI$&ts
Based on CIM and IEC 61850-4-720 DER Information Moalifikpin the Communications

Recommendations adopted by the CPUC. | I_l ‘_‘_’
Identified by NIST Smart Grid Interoperability Panel (SGIP}iaalénteroperability protocol —J/

/v op Jv " W] S o0}P }("SvVv & -
P 1
L
| .

CONTAINS FCC 1D TEBHUNTS 164 CONTA:
Land’s,

|"’" Grldstream RF @
T IIIII'IIIIIIIIIIIHIIIII’I el

Adopted and ratified by IEEE and now on Version 2
One of 3 inverter communication protocols allowed by CalitofRule 21
¥/ TiiXa ]Je 82 ~ (poS_ }uupv] S]l}ve % E}S} }o

T Features

1 Information model profile based on CIM
¥ Supports wide variety of grid service messages

¥ Supports all forms of DER (controllable loads, distributategation, energy storage, electric
vehicle charging)

T Utilizes pub/sub (MQTT) and REST (HTTPS) communication protocols

T Useful IEEE 2030.5 Links

1 |EEE Standafor purchase ($280)

1 QualityLogicuite of test tools

¥ SunSpec Alliance 2030:Etification information
¥ DER interoperabilitzridEdgdntelligenceservice

H H+ +H +H +H +H

L—-—

o
/

-+ GridEdge

: Griatdoe . ) aridinteliect @ Utilicast [8) switchDin
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https://standards.ieee.org/standard/2030_5-2018.html
https://www.qualitylogic.com/what-we-test/smart-energy-standards/ieee-2030-5-test-tools-qa-services/
https://sunspec.org/common-smart-inverter-profile-csip
https://www.gridedgeintelligence.com/

|IEEER030.5 Architecture

MQTT or
HTTPS

HTTPS

2030.5 Aggregator
(VPP)

»__‘—A
MQTT or
s

HTTPS

HTTPS

2030.5 Aggregator
(VPP)

MQTT or Generating Facility
HTTPS

Management System

LHE leligonce Gridintellect '« Utilicast switchJin
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Mapping IEEE2030.5 to the EnegyloT Reference Architecture

Information Technology (IT)
Virtual Platforms & Systems
Apps & Data
(PaaS, SaaS)

2030.5 Utility
Server

Energy Business
Systems (SaaS)

fF51- GridEdge a¥s
+HtH Intelligence G, ciiect ‘ UtlllcaSt

Intelligent Grid Solutions

& -

Energy Services Cloud (PaaS)

(Aggregation, Abstraction, DevOps)

2030.5 Aggregator
(VPP)

e
-

v

Operational Technology (OT)

Physical Systems

k Sensors & Machines /




DERItlon Architecture
Methodology Example

Practical use of mapping IEEE 2030.5 to the EnergyloT Reference Architecture to
rapidly develop high level DER solution architectures.

ft: Gridedge Gridintellect ‘@ Utilicast SWitCh:)ih
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Developing Rapd DERSblution Architectures

What?

1Use case driven design

FSimple visual architectural
representation

1 ayered architecture

tdZz ~ P]lvv]vEepth( ]Jv
architecture work

Example Use Case

Residential behind-the-meter DER interoperability
with utility operations systems and automated
interconnect process

+H+1 GridEdge ¥ 78 VI
Intelligence Gridintellect

Intelligent Grid Solutions

I

Why?

T/S8[e <pu] 1J i1 u]Jvpus -

tEasy to collaborate or build on your
own

tEasy to communicate to all skill levels
INo need for specialized tools

THigh level visualization for:

TWhere architectural elements reside

T On prem, in the cloud, in a cloud platform, at
the edge

TInterfaces and dependencies
tCommunication methods

@ Utilicast [S) switchDin



Sepl: Qeate alayered Tenplate

Energy Business
Systems (SaaS)

2030.5 Utility Server
~ = _ Business Services Layer

Aﬂlﬂd&l Intelligence

& Optimization

EnergyloT 2030.5

Aggregators&  Structured
Community Choice Data

/7 Jlo  Energy Services Cloud (Paas) Architectural Architectural
(Aggregation, Abstraction, DevOps)
: — Elements Elements
DEIENT (&@ T e ST

‘Microservices o= )
Layers = l® 6 3¢

8= _/ 2030.5 DER Aggregator |
N = _
| s Energy Services Layer
€
& ,
Operational;:c:nology.(-(.);;w 20305 Gateway
N, Physical Systems .
N Sensors & Macines Edge Physical OT Layer
5 GridEdge : -1: : :
RE=aag Intelliggnce E‘ﬂg!gﬁfﬂ&ﬁt & Utilicast switchJin




Step 2. ldentify Associated ErergyloT SulmlomainsandElements

En ergy Business
Systems (Saas) "

2030.5 Utlllty Server
| SN Business Services Layer

5=
Artificial Intelligence;
& Optimization Aggregators & T
Community Choice Data
«Jl»  Energy as)
regati ion, DevOps
A| \‘

2030.5 DER Aggregator
Energy Services Layer

& & SeX
FT TR _K_
Telecom
= Infrastructure
.& .TJ.
Security
Operational Tec nolo
Physical Systems
l Sensors & Machines

| 2030.5 Gateway
Edge Physical Ol Layer

) Gridintellect @ Utilicast [S) switchDin
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Step 3: Fil-in Addtional Architectural and Furctional Detalils

Energy Business
Systems (SaaS)

Artificial Intelligence,

& Optimization N Aggregators &

Btructured

Community Choice Data

Energy SETV

Operational Technology (OT,
Physical Systems
Sensors & Machines

Paas)

(Aggregation, Abstraction, DevOps)

DER Visibility
& Situational

Power Flow
Modeling &
Simulation

DER Services
Event
Management

Interconnect

Awareness Data

Customer
Program
Participants

Operational &
Financial
Optimization

2030.5 Utility Server

Event
Performance
Data

Customer
Program
Participants

Grouplngs
(VPP)

Event
Performance
Prediction

Residential
Customer
Portal

DER Gateway
Locations &
Demographics

Dispatch

busIness services Layer o
Customer
Participation
Opt-Out Data
Customer
Participation
Scheduling Prediction

Interconnect
DER Registry
& Availability
DER Discover

Asset Registry
Automated
2030.5 DER Aggregator HTTPS

Workflow I
Energy services Layer

Gateway
Installation
Application

F oy

Distributed
Generation

2030.5 Gateway

Home Energy
Management
System (EMS)

Electric
Vehicles

Controllable
Loads

Gateway

Device Metering

cdge Pnysical Ol Layer

GridEdge
Intelligence

Gridinteliect @ Utilicast 8] switchDin
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Step 4 and Beyond: Ceate Supporting Architectural Drawings

Installation

Grid Services

Event
Canfidence Level

Customer
Program
Participants

DER Registry

Customer
Program
Capacity

Installed DER

Grid Service
Event Performance Report ;

Grid Service Event
Customer Program ID

Customer Behav

A Microsoft Azure

lisues Energy Service Event

Application

i @ ﬁ
& EMS Energy Resource | System of Record

-Quieries Local Controllers for Capacity

Return Energy Service
laladin. o2 o

= Reporn Energy SenicgCapacity

Avmlabadity

Confirm Energy Sefvice
Execution & Capaity

ted
Tty

Real Teme Aggred
Energy Service Teld

-==Energy Senices De

© Copyright 2

onnected Comm@@nities
ommunications

Confirm Energy Service Execution
& Capacity

MQTT or
REST/HTTPS

Emecutes ur_!.\cr-.rs.-.-m- ; “.!
B SwitchDin StormCloud
_“e o amm, 2030.5 Aggregator

QTT ) (VPP)

o register Event . P EMS
I . ====Notify Custamei---3
. DER Aggregation/Grouping . DER €entrol
*  DER Scheduling and Dispatch v N;f)“'f:i::;UER covery
. DER Aggregator Market Participatio| ¢ ; tus
rediyPayment -
T ContitnanoAnivelsal Pro

*  DER Visibility

L1 GridEdge
~ Intelligence

*  Aggregated DER Coordination

HTTPS

ocol Translator

Appliance
Vendor
API

Smart Thermostat
or Water Heater

Other
'Controllable IGET

Gridintellect

Intelligent Grid Solutions
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Value of DERSblution Architecture Methodology

:-__1” GridEdge
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Follow Gridintellect Posts
fLinkedIn:
https://www.linkedin.com/company/gridintellect/?viewAsMember=true

tYouTube:
https://www.youtube.com/channellJCFw2j4ocTBceZ7/gm50QWRQ3w

IDER Solution Architecture Template: | |
https://energycentral.com/o/Gridintellect/der-solution-architecture-
methodology-example-and-template

+ GridEdge

HEH Intelligence Gridintellect ‘@ Utilicast switchJin

I Intelligent Grid Solutions



https://www.linkedin.com/company/gridintellect/?viewAsMember=true
https://www.youtube.com/channel/UCFw2j4ocTBceZ7gm5QWRQ3w
https://energycentral.com/o/GridIntellect/der-solution-architecture-methodology-example-and-template
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Source: BLAKERS et al. PATHWAY TO 100% RENEWABLE ELECTRICITY, IEEE JOURNAL OF PHOTOVOLTAICS, VOL. 9, NO. 6, NOVEMBER 2019
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Last 3 years:

s 1,000% increase in

& - large-scale solar farms

from 6 to 52

[ Almost doubled from
P 36 to 58 wind
farms
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Solar vs other generation vs imports
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An Invitation to Participate!!
E—

survey
I Become a FoundingSubscriber

I Become a Contributor

I Something to add? Product or training listing?
Use case? Protocol article? Other? Send to
contributions@gridedgeintelligence.com

' Questions? Contact
iInfo@qgridedgeintelligence.com
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In Conclusion
L

I Many thanks to Stuart, Andrew, David, Eamonn and Tom
I Watch for an emaill
| Feedback survey
I Links to the slides and recording (available to everyone for one veek after posting)

' Future GEI MiniForums? Let us know if youOd like to see mofand what topic
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