@
@ KNOWLEDGE

Virtual Conference

Engineering our Way to the Future:
Microgrids, Digitalization and Automation



Agenda

Moderator: David Smith (Burns Engineerin
Director of Energy Services ( ) ) /Resourcesz \
« Speaker Bios

Speakers: ' (Alsngthaet E’If]%erts'

1. Alexandra Schwertne( (Rockwell Automation) + Microgrid
Advanced Energy Business Development RESOUTCEs
Manager Library

2. Scott Manson (Schweitzer Engineering K /

Laboratories) Technology Director
3. Kati Sidwall (RTDS Technologies Inc.) Simulation
Specialist

(W
“ KNOWLEDGE
Virtual Conference #MicrogridVirtual




Solving the data disconnect

Allie Schwertner, Rockwell Automation, Advanced Energy Business Development Manager
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Projected realized value
from digital transformation
initiatives 2016 — 2025

-\ $320B

Source: World Economic Forum
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m Connected worker

m Remote operations
Autonomous operations
and robotics

m Smart sensors
Integrated platforms

m Asset cybersecurity

m Advanced analytics and
simulation modeling
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LESS THAN 1%

of data Is currently used.

Source: McKinsey - The Internet of Things: Mapping the Value Beyond the Hype
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Optimizing Systems of Systems through lloT

Smart
Energy Objects
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Edge compute, model predictive
control, Embedded AI/ML — allows
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Integrate Disparate Data

optimization/control at the
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MES/MOM, ERP Weather, financial, etc.
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Resilient IT/OT Network Architectures
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Levels 4 &5 - Data Center
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Level 3.5 - IDMZ
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sensor to cloud TS onEm
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Cell/Area Zones Levels 0-2

Electrical Distribution System
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Switchgear, Substation,
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Check out the resource library for a copy of Rockwell Automation,
Cisco and Panduit’s network Design Guide: Cloud Connectivity to a
Converged Plantwide Ethernet Architecture
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Resetting Complexity in Microgrid Controls

and Protection
Scott Manson, SEL, Technology Director

Challenges: 4 Complexity
1. Complexity of microgrid
controls has increased Features

over time added

2. Complexity negatively
affects cost and reliability

Invention Time
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Solutions Utility

Microgrid controller

Conventional solution

| Genset | | Inverter W

Controller
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Results / Recommendations

1. Reducing part count improves reliability

60 kW genset Streamlined solution
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De-risking microgrids of the future with hardware-
(n-the-loop testing

Kati Sidwall, RTDS Technologies Inc.

CONTEXT: The need for high-fidelity testing tools to anticipate
vulnerabilities in protection and control (P&C) as microgrids become
more complex and intelligent.

Challenges:

1. Traditional modelling / testing tools (RMS modelling / open-loop testing)
can be blind to issues in modern microgrids [1]

2. Testing facilities for today’s P&C require high-speed communication-based
I/O in addition to traditional analogue/digital signals

3. Need for accurate modelling of DERs and their converters

Real-time simulator

X
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Solutions
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1. Electromagnetic transient (EMT) models have improved

performance in converter-rich networks; real-time simulators ot vt | nen—t
allow for comprehensive hardware-in-the-loop testing of f f f
microgrid equipment connected to the simulation R e e IRs B 2y

2. MODBUS, DNP3, IEC 60870-5-104, IEC 61850, PMU data,
TCP/UDP have been successfully implemented for HIL testing Microgrid communication network [2]

RTDS Va PSCAD Va

3. Validated, highly detailed modelling library developed over 2.
decades (e.g. machines, loads, renewables, high frequency
switching converters)

RTDS Vb PSCAD Vb

0 e

RTDS Ve PSCAD Vc
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O EMT model (validation of results) [3]
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Results / Recommendations

1. Include HIL testing in the validation process for
microgrid projects where gaps in P&C interoperability L
can pose a significant reliability/stability risk g o] | Lsoiote

2. Slow- and fast-acting communication protocols 5030776 caLs Aoton
implemented in the HIL testbed allow for primary, N I e
secondary, and tertiary control devices to be tested DT e
tog ether HIL test results for microgrid controller [2]

3. Continue to develop models to improve test accuracy
and reflect industry trends (e.g. higher converter ‘ = | =
switching frequencies) =

W
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Ask the Experts: Q&A Session

Type your questions in to the Q&A box
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Microgrid Knowledge Virtual Conference
Resource Library

Recommended Resources %El
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DRIVING RESILIENCY
THROUGH YOUR ORGANIZATION'S
ENERGY INFRASTRUCTURE

Microgrid Resource Library

Visit ThinkMicrogrid.com

Network with the MGK
Community on LinkedIn
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Microgrid 2020 LIVE Conference - Nov. 18-20

Philadelphia, PA

Plenary Session - Microgrids x) : .

, C Microgrid 2020
Have Leapt ‘the Chasm. What's KNOWLEDGE [ ONFERENCE
on the Other Side?

* Plus 90 Speakers in 30+
Sessions on best practices

* 35 Exhibitors =g Microgrid 2020 |*
to My Calendar

* Networking opportunities o T
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Thank You!

Hope to see you in Philadelphia on Nov 18-20 for
Microgrid 2020

#MicrogridVirtual



