QQ DANOVO

ENERGY SOLUTIONS

A OUANTA SERVICES COMPANY

ADVANCED METERING INFRASTRUCTURE SERVICES

USING AMI 2.0 TO DELIVER DEEPER
GRID INSIGHTS, ENHANCED RESILIENCE,
AND ADVANCED UTILITY SERVICES

Our advanced digital twin validation technology and deep expertise in power systems, metering, and data analytics,
minimizes deployment risk and helps utilities realize the full value of AMI 2.0 through real-time validation and testing under
real-world grid conditions. We help utilities advance up the value chain with smart metering across electric, gas, and water.

AMI 1.0 3 , AMI 2.0 PRACTICAL
1 AMI 1.0 SYSTEMS LIMITATIONS e BUILDING BLOCKS USE CASES

Collects total energy Limited ability to collect and Supports new grid-edge Smart meters: Download and Anomaly Asset health
consumption transmit advanced measurement applications like grid modeling execute grid-edge applications detection monitoring
+ Collects interval data such as data to the headend system and sub-cycle voltage and * Headend system: Collect data
hourly load and voltage profiles *  No capability for sub-cycle current analysis from smart meters Capacity DER integration
+ Enables remote meter connect analysis » Enables advanced grid * Billing system: Utilize meter planning studies
and disconnect * Limited support for advanced applications data for customer billing
+ Provides outage alarms to grid applications + Enables additional loT sensors * Analytics platform: Apply Al/ Electrification Enhanced
improve restoration times * Inability to validate advanced for water and gas machine learning to support planning support  customer insights
applications before deployment *  More network options engineering, operations,
planning, and maintenance Fault Grid
+ loT sensors/control devices location modeling
Leak Meter health
KEY AMI 2.0 .
Indoor meter Non-technical
..... Backhaul communications AMI 2.0 platform: Exchanges data with HMI, methane detection loss detection
..... AMI wireless network Billing Headend OMS SCADA, and control systems
system + Latency: milliseconds Outage reliability ~ Optimal power grid
A Collection point e Metering headend system: Supports high-speed metrics reconfiguration
protection and control signals
. . » Latency: sub-millisecond Power qualit Pressure
- i - Localsensors AMI2.0 - loT sensors/control devices * Continuous collection of voltage and current anal;]sis ’ monitoring
IRRCLT N . Status messages data for analytics and visualization .
) . Service
. Meter stores """ "ereeeEeennnanan » Data resolution for edge collected events: Safety
................... Narrow band - _milli v~ transformer
@; and analyzes sub-millisecond monitoring Y
- Lowaweeet™"" (local action) LTE-M cellular G~ « Digital twin simulation lab: Validates applications, L
m weenntt - communications, and operational workflows before System Water quality
deployment water balance analysis
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8 AMI 2.0 GRID EDGE CAPABILITY ENABLES LOCAL ANALYSIS 9

Service territory Network
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Transfers

packaged analytics
and event data to
the utility network

Inside the meter: edge intelligence

Local processor:

* Monitors sub-cycle voltage
and current data

» Detects and analyzes high-
frequency events locally
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* Provides a structured methodology for
validating system functionality
»  More comprehensive and cost-effective than
pilot deployments
* Enables low-cost validation in a laboratory
environment
»  Supports repeatable testing under controlled
conditions
» Validates analytics applications and interfaces
+  Confirms interoperability among analytics
platforms, data sources, and grid-edge devices
* Accelerates collaboration and application
development
+ Supports training, troubleshooting, and
application refinement using realistic closed-loop
simulations

KEY BENEFITS OF DIGITAL
TWIN SIMULATION TESTING

Metering headend
Utility data center

Packaged analysis:

N =
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Simulates real-world
operating conditions to
validate AMI 2.0 use
cases, including voltage
variations, system faults,
grid-edge applications,
and inverter-based
resources.

* Receives and
processes data
from edge devices

* Supports
centralized
waveform analysis

Enables testing of grid
functions, data extraction
workflows, ADMS
integration, and analytics |

Processed event data prepared for
backhaul to the headend system.
Reduces bandwidth requirements
by transmitting insights rather than

raw data. power system test cases.

STEPS TO ADOPT
AN AMI 2.0 PROGRAM

Build a cross-functional team to align business and technical objectives.
Provide training on AMI 2.0 technologies, use cases, and implementation
strategies.

Define success criteria by identifying business drivers and measurable
outcomes.

Prioritize use cases that align with organizational goals and operational
needs.

Develop the system architecture needed to support advanced analytics
and grid-edge applications.

Validate functionality in a lab environment through closed-loop testing
and simulation.

Establish a data and analytics strategy to leverage grid-edge insights
effectively.

Create a deployment roadmap based on validated use cases and
technology readiness.

Execute project delivery by integrating metering, analytics, and
operational systems into a unified program.

Test case
executed

Closed-loop testing for AMI 2.0

applications using defined ‘*-----------S--------—-—-"—-——-"—-—-—-—-"—-———---—---
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DIGITAL TWIN SIMULATION:
TESTING USING REAL-TIME DIGITAL SIMULATOR (RTDS)

ADMS

- __, receives
AMI headend test environment I AMI 2.0
! : :l inputs and
i issues
outputs to

1" model

Analytics application
performance validated

WHY DANOVO ENERGY
SOLUTIONS?

Deep AMI and power
system expertise
Proven deployment
methodologies

Full AMI lifecycle
capabilities from
roadmap and use
cases to advanced
analytics

Vendor neutral
Closed-loop digital
twin validation
Cloud-based
analytics support
Meter installation and
other services available
via Quanta Services

Ready to advance your AMI 2.0 program? Contact Danovo Energy Solutions to schedule a digital twin demonstration and develop
a roadmap to maximize your AMI investment.

Quanta Techology, LLC

(d/b/a Danovo Energy Solutions)
4020 Westchase Blvd., Suite 200
Raleigh, North Carolina 27607
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