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" Renewable
=< Energy Will Take
~  Center Stage

Energy Storage
é Will Disrupt

Consumption

Patterns

01

More ‘Power”’
to the
Customer

05

Self-generating > Digitization
Communities ' Will Fuel Sharing
Will Flourish - Economies

03

* Sz:cp:gz-%gse d Combating Physical
S reaul |'"| and Cybersecurity
egulatory L= Risks will become
Structures Will a Priority

Increase
07

https://www.wns.com/perspectives/articles/articledetail/594/top-7-trends-powering-the-energy--utilities-industry

Energy Industry Trends
& Investments

Renewable Energy: Shifting to renewable energy helps preserve the environment as
it produces minimal to zero harmful emissions.

Internet of Energy: The Internet of Energy (IoE) is a network of energy producers,
consumers, and storage devices that can communicate with each other to optimize
energy use.

Energy Storage: Energy storage is the capture of energy produced at one time for
use at a later time.

Blockchain: Blockchain technology can be used to create a secure and transparent
energy trading platform.

Vehicle to Grid: Vehicle to Grid (V2G) technology allows electric vehicles to be used
as a source of power for the grid

Distributed Energy Resources: Distributed Energy Resources (DERSs) are small-
scale power generation units that are located close to the point of consumption.

Demand Side Management: Demand Side Management (DSM) is a technique used
to manage the demand for energy by consumers

Quantum Computing: Quantum computing can be used to optimize energy systems
and improve energy efficiency.

Cybersecurity: Cybersecurity must remain a top priority for energy companies and
utilities, but they have new weapons at their disposal to protect themselves and their
data.



Energy Industry Trends & Investments

Fossil Fuels

 Digital Transformation and Automation

« Atrtificial Intelligence (Al) and Machine Learning (ML)
* Advanced Data Analytics

* Energy Storage Solutions

* Blockchain Technology

» Enhanced Cybersecurity Measures

* Remote Operations and Collaboration Tools

» Sustainable and Green Technologies

« 3D Printing and Advanced Materials

* Advanced Seismic and Exploration Technologies

Renewable Energy

Internet of Energy

Quantum Computing

Energy Storage

Blockchain Technology
Distributed Energy Resources
Cybersecurity

More Renewable Resources
Vehicle to Grid

Demand Side Management
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What We Test in Energy

: Turbines
Energy Generation (Wind, Water, Solar
Steam, Gas) T

: : : Stationary
Energy Distribution

EVSE & V2X Industrial Consumer Data
Energy Demand Equipment Appliances Centers S
artners
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Oil and Gas Monitoring & Control
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Extending NI Hard- and Software-Ecosystem

Optimize your cost, functionality, and value with a cohesive industrialized HW and SW ecosystem

NI Ecosystem Value Add:

Create differentiation Health Monitoring

Manage systems and software at scale with
through IP ge sy

NI SystemLink
Y E OTA Updates
Seamless HW and SW

. . Secure, reliable, scalable embedded
integration

software deployment Utilization Tracking

Long term maintenance

) . Local server or cloud-based
and sustainability

Asset Traceability
New licensing options for large scale

deployment applications Predictive Maintenance

Data Analysis & Insights
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OEM Program

Design Purchase Maintain
Product Identification Purchasing Sustaining
* Product roadmaps » Multi-year pricing contracts for  Lifecycle management team to
o qualified OEMs support form/fit/function
« Access to product specialists | | replacements at end of life
_ « Predictable order fulfillment
Prototyping support , o - Extended lifecycle service options
, _ » Operations staff familiar with OEM
’ t(r;igfgng started kits and software needs - Single point of contact services
_ _ Fulfillment » Technical support access
« Resources for rapid prototyping
» Global supply chain, contracts, and Product
shipping

* Product notifications
- Additional warranty options available
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Power Problems

Voltage Fluctuation Waveform Distortions

Power line voltage fluctuation occurs frequently especially in
industrial areas.

All electrical devices have a working voltage limit/tolerance.

Tolerances may range from +/-20% of nominal voltage to +/-5% or
less depending on sensitivity.
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What is the Impact on Your Grid-
Tied Equipment?

» The correct operation depends on the voltage accuracy
and stability.

Over voltage or spike can cause equipment damage

Under voltage can cause malfunction and computation
errors

* Product design and utility providers need to test
voltage limit/tolerance

s

EMERSON I."



Power Electronics Solutions

Battery Cyclers, Emulators, DC Loads AC Sources and Loads

a = ; = ;ia’_i
HERERRL
9300 9200 4800 9510 Grid Sim 9410 Grid Sim 9430 4 Quadrant Load
100 kW to 2.4 MW 12 kW, 21 channels 8kW, 16kW up to 1.2MW up to 96kW up to 96kW
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NHR-9300
600/1200V
167A to 333A

MODULE-LEVEL

NHR-4800
8oV
400A

NHR-9200

120/600V
40A to 600A

NHR-9410
12kW to 96kW

NHR-9510
100kW up to
1.2MW

AC LOAD

NHR-9430
4kW up to 96kW
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NHR 9300
DC Battery Cycler

« Modular and scalable power 100kw up 2.4MW
« Synchronous control up to 24 channels
» Dual voltage range: 600V, 1200V
« High Voltage Range: 1200V, 167A /per 100kW
» High Current Range: 600V, 333A per 100kW
» Regenerative power > Typical 95%
« 100% SiC-based technology
 Voltage accuracy +0.025% Set +0.025% range
* Current accuracy 0.1% Set + 0.1% range
« Slew Rate (10-90%) <2mS low range, <3mS high range

 Built-in safety (Hardware and Software): Pre-charge circuit, reverse polarity
checker, isolation relays, emergency stop, and more
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fvenet 9510 Regenerative Grid Simulator

NHR 9510
Regenerative Grid Simulator

Modular and Scalable Power

100kW set as 3-phase, single-phase, or split-phase power system
Optional independent source-load and AC/DC functionality per channel
Configured as AC or DC as well as source or load with parallel capabilities

High Performance and Measurement Accuracy
Optimized for pHIL testing with 50us low latency analog input control
Built-in high-accuracy current measurements with dual range setting

Built with Safety and Compliance in Mind
Widest operating envelope enables testing broad range of grid-tied products
Built-in galvanic isolation of both facility-output and channel-channel
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feeart 9510 Regenerative Grid Simulator

Testing in Compliance to
Worldwide Regulatory Standards
K UL 1741SA, IEEE 1547, IEC 62116,
= IEC 61000-4-11(pre-compliance), 4-13, 4-14, 4-28, etc.
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Mode 4: DC Fast C

harger

DC Fast Charger or
Battery Emulation

Alal 2

DC Fast
9510/9410 Regen Charger 9200/9300

AC Grid Sim Battery Emulator

s

EMERSON I."



Vehicle to Grid L
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Grid Simulation &
e AC Loading Simulation

9510/9410 Regen 9430 Regen
AC Grid Sim 4 Quadrant AC Load
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V2G & ESS Testing [
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Battery Emulation &
AC Grid Simulation

4L

y B ENERgy

DC-AC
Inverter

9510 Regenerative
Battery Emulator Grid Simulator
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V2L & V2H Testing

Battery Emulation &
AC Loading Simulation

DC-AC e —

ERERRERCEREEREE Inverter
9200/9300 9430 Regen
Battery Emulator 4 Quadrant AC Load
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CASE STUDY ( PRIMUS
POWER.

Primus Power
Battery Storage Embedded Control

* CompactRIO General Purpose Inverter Controller (GPIC)
and System On Module (SOM)

« Company: Renewable energy provider developing low-cost, long-life,
stationary storage systems

« Application: System BMS controlled by GPIC with each EnergyPod using a
SOM for gathering, processing, and conditioning of data

Key Takeaway

- Ryan Talbot, Primus Power


https://www.ni.com/en/innovations/case-studies/19/mobilizing-a-global-energy-storage-fleet-of-zinc-bromide-flow-batteries.html
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Lorem Ipsum Dolor Sit Amet

Lorem Ipsum Dolor Sit Amet

Lorem ipsum dolor sit amet, consectetur adipiscing elit, sed do eiusmod tempor incididunt ut labore et dolore magna
aliqua. Posuere lorem ipsum dolor sit amet. Cursus metus aliguam eleifend mi in nulla. Enim nec dui nunc mattis enim
ut. In cursus turpis massa tincidunt dui ut ornare lectus sit. Est placerat in egestas erat imperdiet. Sed augue lacus
viverra vitae congue eu consequat ac felis. Etiam dignissim diam quis enim lobortis scelerisque fermentum dui.

Aliguam ut porttitor leo a diam. Velit egestas dui id ornare arcu odio ut.
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What we Test in Energy
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Lorem Ipsum Dolor Sit Amet

Lorem ipsum dolor sit amet, consectetur adipiscing elit, sed do eiusmod tempor incididunt ut labore et dolore magna
aliqua. Posuere lorem ipsum dolor sit amet. Cursus metus aliguam eleifend mi in nulla. Enim nec dui nunc mattis enim
ut. In cursus turpis massa tincidunt dui ut ornare lectus sit. Est placerat in egestas erat imperdiet. Sed augue lacus
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Aliguam ut porttitor leo a diam. Velit egestas dui id ornare arcu odio ut.

&
emersoN. | T 11



Lorem Ipsum Dolor Sit Amet

Lorem Ipsum Dolor Sit Amet
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