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METHER ANALYT IO ANR AEN METER SHARORER

Artificial Intelligence is quickly moving from being a noveltyaim to becoming a part of many business
processes. This presentation discusses how Al is starting to be used in rtexing applications and some of the
potential that exists for coupling Al with ever improving Met Analytics as we take greater advantage of our
massive guantities of AMI data and as we begin into move into AM02

This presentation will introduce the attendees to
« what Al is

» the various platforms that exist

* how Al is intended to be used

« Andwhat Al is not.

Once defined the presentation will discuss how Al can be used toelp filter the massive amount of data that AMI

systems collect to provide utility personnel with actionable infomation or a far more concise data set that can be
delved into deeper to see if there are actions that should be takeriThen we will look at a few examples and save
some time for Questions and Answers.
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SETNNGEHEASTAGHEPRRQMISE ORIAM
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The introduction in 2007 of mass deployed Advanced Meter Infrastructure) (@ygtlems promised more
effective and more efficient Meter Service Operations.

This was to be accomplished in a variety of
ways starting with:

* No need to read meters (if AMR had not previously
been deployed)

* No need to roll a truck to perform a disconnect or a
reconnect

» Better ability to detect and respond to outages
» Better ability to detect theft

» Better ability to detect (and eventually capture)
unbilled energy

« Better understand customer usage and make
better energy buying decisions

And with all of this came a promise of “Additional Capabilities and
additional Operating data.”

tescometering.com



WHERBWERARE \NOV
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We are over 85% deployed in the US and Canada and Electric Uhiivwesollect hundreds of millions of
events and readings every day from sources such as the following:

» Meters (status, manufacturer, purchase date, events such as gegmaming notifications and tamper alerts)
» Transformers (ID, circuit section, circuit ID)

« Service points

« Customer accounts (type, status, billing cycle)

Utilities and meter manufacturers have been developing, using and inmg@variety of alarms,
notifications and reporting on this data and have been reaping operatios@efits.

tescometering.com



MOWVING INTOHEHE EWTUF

TESCO METERING

AMI 2.0 is being rolled out. The basic concept is to move mbthe data filtering/analysis to the meter so

that the amount of information being sent from the meter is less armate importantly is more
worthwhile.

Better Analytics are being developed by Utilities, Meter Maotufeers and a variety of third parties both
iInside and outside of the metering space.

Artificial Intelligence is starting to become a viable businesktb assist in taking these analytic
capabilities to the next level.

“Ium\wu :
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WHATI$SUAI?

Artificial Intelligence (Al)

The Field of Computer Science that seeks to createigeal
machines that can replicate or exceed human intelligence



MOREAAEBACKGROUN

How Old is Al and how has Al evolved over this time?
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Brief history of Al

Artificial Intelligence Artificial Intelligence
1956 The field of computer science that seeks to create intelligent

machines that can replicate or exceed human intelligence.

)

Machine Learning

Machine Learning
997 Subset of Al that enables machines to learn from existing data and
improve upon that data to make decisions or predictions.

£k

Deep Learning

Deep Learning
2017 A machine learning technique in which layers of neural networks are
used to process data and make decisions.

e

Generative Al

Generative Al
2021 Create new written, visual, and auditory content given prompts or
existing data.

tescometering.com 8



WHATI$SUAH HISTORYOANDISTATIS
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1. Average, mean, mode, median
2. Do this a lot = long run frequency

P(A) = # outcomes 1n event A

total # of outcomes

tescometering.com 9



WHATI$SUAK IEISTORYOANDISTATIS
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TESCO METERING

SIPANSTICS
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TESCO METERING

SIPANSTICS

tescometering.com

Regressions
Best fit
Copulas
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Discovery, interpretation, and
communication of meaningful
patterns in data

Google Analytics

Anywhere. Anytime.

ANANYTICS

14



MAGCHINE 1ZEARNING

 Machine Learning is a
subset of Al that enables
machines to learn from
existing data and improve
upon this data to make
decisions or predictions

e Cloud and Compute
« CPU, GPU, Quantum

tescometering.com
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DATA-ENGINEERINGAND\DATASCIE

e Data Engineering
 Structure, semstructure,
unstructured data -
* Integration, consolidation,
cleansing, transformation

« Operational and analytical
data, streaming data, live
data

« Data pipelines, data lakes,
data warehouses

tescometering.com
16



TESCO METERING

Data fngineening

Operational data
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Data ingestion / ETL Analytical data storage and Data modeling and

processing visualization
| “» I Azure Synapse Analytics 1 Microsoft Power Bl
SL ;‘

=

AR E C |

Azure Data Lake Storage Gen?2

Azure Databricks

«

M Azure Data Facto}fy
mmm
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Flaw of Averages

“Never try to walk across a river just because it has an average depth
of four feet.” —Milton Friedman

https://web stanford. edu/~savage/faculty/savage/FOA%20Index htm

tescometering.com
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RANDOMNESSIANBAGHANC

TESCO METERING

S&P 500 Returns

60,008
A40,00%

o n,__‘.ri. “thl ﬁ_u“ll LA “

0.00%
3579 131587 212325272 i'I:iH‘:a'! ‘?4 3 .'-'-1 l"'”]h 31':- hi"E:*Je"‘J 57173 f3 8% 8 31
20,0084

40,000

-B0.00%

e A LA % Change === Aninual % Change Average

tescometering.com
g 20



MONTVHHAL L
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2/3 1/3 2/3

3 2
™ . .
Car has a 1/3 chance of being I T

behind the player's pick and a 2/3 0
2/3 chance of being behind
one of the other two doors.

The host opens a door, the odds
for the two sets don't change but
the odds move to O for the open
door and 2/3 closed door.

tescometering.com 21



BAYESIANVAND INEURAL/NERYO!
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Hidden nodes layer

Input nodes layer

Input x1 ) Pa Output nodes layer

Input x2
_>

Input x3
—>
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ARTHRIGIAN TNTELHN GENREFPAACINGIHUMANS

HHHT{I:H;FHHE
Al and Robots RISE

Will Take All - TH
Our Jobs!
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Wherdmachihes could'
humans—and where they can’t
(yet)

tescometering.com
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1935..

1960...

Robol.Braing: Outdo Man’s Mind in Speed and Accuracy of Results

i

‘Thinking Machines’
Replace the Thinker

They Predict Tides, Pick Criminals’ Fiogerprints,
Caleulate Matk ical Probl
and Perform Amazing Tasks.

Washington Post, January 1935

tescometering.com

L8 12,

Robots’ Rise

They Bid for Big Jobs

Both in Outer Space

Andin U.S. Factories

A .M_.F. Designs Robot to Send

' To Moon; G.E. Works on

One to Paint New Autos

‘But these machines, nevertheless, are true
robots—automatic devices that perform
human functions or operate with seemingly
human intelligence.”

Wall Street Journal, July 1960
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AUTOMATE DIMACHINE REARNIT
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Automated machine learning

lterations Training scores

R User inputs

—
—
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" Features + Algorithm + Parameters . 43%
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GENERATED
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1. Initialization 4. Production

Develop flow based on

Learn how to build
d Collect sample data 4 ; 4 § ' » prompt to extend the
E capability Optimize flow

2. Experimentation 3. Evaluation & Refinement

Run flow against

e Evaluate prompt Sy Evaluate prompt

Large Language Models

I | ) Yes
> : -

Get end user

g Yes g feedback
Modify flow (prompts -
ardtools #19) Mo If satisfied

Mo
Crack open and Convert to .
Source chunk data into vectors (aka EE.:T:or_E {ET_ES
Data smaller pieces embeddings) Vector Index)
. . Create links
Retrieval Augmented Generation (RAG) between source

data and
embeddings

tescometering.com
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Al ANDCGG
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PREDICTEVEAMAENPENANC
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| [ ] ] * Azure Cosmos DB

Identity & "
Access Leads CMS Accounts Natifications LR

Upgrades Devices Admin Ul

Management

o Azure Container Registry / Azure Kubernetes Services

Azure Media
Messaging Backbone Services

@ o Azure Application Gateway (Load balancer) o
Cloud App

Field Sales & User Remote | — p— | A1 AsireloT
i ardware Control Firmware =
Services Control Applications Control Panel L Fy Hub
System Layer
Battery Management Firmware - ) o
Maobile Platform ? | Y 9 | Cloud
ou
Business
Mobile Platform Mobile Platform Consumer Package Intellgence

Microsoft
Azure

tescometering.com
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PRIEDICTEVEAMANPENANC

Telemetry
I _T T
1 Control Tables Telemetry 1
L Schedule User Behavior L
Consumer
Azure loT Device Azure loT
Hub Egress Hub Ingress
Power Management Models
I :
Machine Databricks
Learning o
Historical Weather

v

A J

,} Alarms q

Customer Support

Current Weather o ® > 1
Forecasts o o

A . Power Bl
. ‘ Zure Synapse
tescometering.com Microsoft Analytics

Azure

Cosmos DB
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; [James Tramel (James.Tramel@tescometering.com) is signed in
AER & )
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TESCO METERING

A REW CASESTUDIESI ON HOWETOUSE DATA ACROSS PL,

Oversized Transformer Reporting

Platforms used:

Meter Manager — hasll physicalassetsat every location including the
Instrumenttransformers

Consumptioninformation from the head end — in this case a Silver
Spring/OpenNayheadend

tescometering.com
32



TESCO METERING

A FEWCCASE STUDIESION HOWETONUSE AT ACROSS PLA

Oversized Transformer Reporting

Output:

A monthlyreport of the most egregioushover-sizedtransformerinstallations
with usagegoingbackover the pasttwo yearsto demonstrateand estimate
lostrevenue

Use:

Field servicesreceives monthly work orders to replace the instrument
transformers with appropriately sized transformers. Extended range
transformersfurther improve the effectivenessf the monthly billing

tescometering.com
g 33



METERING
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A FEWCCASE STUDIESION HOWETOUSE RATA ACROSS PL

Oversized Transformer Reporting

Results

A steadyincreasein monthly revenuegainson every Commercial/Industrial
accountaddressed Paybackfor the work is under three monthsin every

caseasthere are somanyoversizedaccounts.

34
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A FEWCCASE (STUDIES ON HOWETO'USE RATA ACROSS PL/

Oversized transformer reporting

Results:

Safety hazardsfound in the field were initially anticipatedto be only failed
socketjaw (hot socket)events,but this provedto be only a fraction ofwhat
wasfound. Someof the varioussafetyrelated issuesdiscoveredin the field

include
« Failedmeter socketjaw
« Frayedandbreakingweatherheadconnections
« Arcingon a customer circuit on the customer side of the service
panelin the home

« Arcingat the connectionto the Distribution transformersclosestto
the house
« Arcingin the manualdisconnecimechanisnmof the meter box

* Frayedand failingwires betweenthe socketand theservicepanelin
the home

35
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A few case isttidiesromhow teasetgatacacross
platforms

RF Detection Alarms

Platforms used:

Itron OpenWay headend and L+GGridstreamheadend —receivealarmdata
on the RFsignatureof electricalarcsin or around theservice

TESCQ@nalytic software -ever-archingcustomizedanalysissoftwareto work
across a variety gflatforms

Voo

2
Vin2 (viv?) ava
"x % o
DETECTOR m ouT s .
l/ / vz I i
DIRECT.
RFin/En DIVIDE
% {He 1008 > H10d8 >H1048 INPUT
(AD734)
T {DENOMINATOR
INPUT) a 1
Vg = {Vm]A‘r‘G ARGy 3 —
n

GND

36



A BEW CASE STUDIES ON HOWETO USE DATA ACROSS PL/

p,a,n auTPLT
BUFFER

RF Detection Alarms O

15IIIkH LPF

J_I

. THREE-STATE |
OUtpUt. ”ETECTUH 12-BIT ADG |—] SERIAL OUTPUT f—
PORT

A weekly report identifying sites _ﬂ "
with RF detect (micro arc) alarms
=

II—[]

that fit anidentified pattern

Use:

Field services receives a weekly
report of sites to check for safety A — -
related issues Inspectioninvolvesa i S i._b -
visualdetection aswell as theuse of

RF detection equipmentto pinpoint RADAR ENGINEERS

the sourceof theproblem

WAL H- ¥

MODEL M331
MINI RFT LOCATOR

tescometering.com
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tescometering.com

Consumption Analysis Combine data from Tesco Meter
Managerand NighthawkAMI to analyzeconsumptionpatternsof
utility servicessuch as water, gas, or electricity Utilities can
identify high consumption areas, detect anomalies,and offer
energysavingr.ecommendationgo customers

Demand Forecasting Use historical consumption data from
Nighthawk AMI and Tesco Meter Manager to predict future
demand patterns Accurate demand forecasting helps utilities
plan their resourcesmore efficiently, avoiding overcapacityor
shortages

LeakDetection Byanalyzingdatafrom both systemsutilities can
detect water or gas leaks in the distribution network. Early
detection of leaksallowsultilities to reducewater waste, prevent
potentialaccidentsand minimizerepair costs

Asset Performance Management Combine asset data from

TescoMeter Managerwith usagedata from Nighthawk AMI to

assesghe health and performanceof utility assets Thisanalysis
can aid in predictive maintenance, reducing downtime, and
extendingthe lifespanof infrastructure

Customer Segmentation Analyze customer data from Tesco
Meter Manager and usage patterns from Nighthawk AMI to

segmentcustomersbasedon consumptionbehavior Utilities can
tailor their servicesand marketingstrategiesto specificcustomer
segments

Next Gzeneratiom Amatytics

Load Profiling: Create load profiles by analyzingdata from
Nighthawk AMI and TescoMeter Manager Load profiling helps
utilities understand peak demand periods, plan capacity, and
optimizeenergydistribution.

Revenue Assurance Integrate billing data from Tesco Meter
Manager and usage data from Nighthawk AMI to identify
discrepanciesand reducerevenuelossesdue to metering errors
or inaccuratebilling.

Operational EfficiencyAnalysis Analyzedata from both systems
to evaluate the efficiency of utility operations Identify areas
where processescan be streamlined,resourcesoptimized, and
costsreduced

Outage Management By combining data from Tesco Meter
Manager and Nighthawk AMI, utilities can improve outage
detection and management They can quickly identify affected
areas, estimate restoration times, and communicate more
effectivelywith customersduringoutages

Environmental Impact Assessment Analyzeconsumptiondata
from Nighthawk AMI and TescoMeter Managerto assesghe
environmental impact of utility services Utilities can monitor
their carbon footprint, set sustainabilitygoals, and implement
initiativesto reduceenvironmentaimpact

38



Other Utility Analyties

* Transformer Overload * Net Open Position

IBd er?tifécitrilonM t e Scenario Analysis
 Behin e Meter .
Identification e Coincidence Peaks

e Load Optionality

Grid Constraints
Load Scheduling

Demand Response

Risk Management
Decarbonisation

Cost Reduction

e Customer Engagement

e Billing

e Grid Dispatch & Planning

« Weather Sensitivity
 Wholesale Settlements
* Mark-to-Market
 Suitability for DER
 Profitability

» Grid Loading

« Demand Forecast

» Generation Forecast

e |SO Forecast

tescometering.com
39
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. | » L
Introduci t i
This Photdoy Unknown Author is licensed T watsonx.al

under CC BBA Meta Llama 3 GRANITE MODELS
NOW OPEN SOURCE

This Photdy Unknown Author is licensed undec
B¥NCGND

Copilot

Your everyday Al companion t['.o‘
~ I

Amazon Bedrock
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HOWTEESTO USINSING |
Nighthawk platform:

1. Doubled productivity of both the software development teams
%Meter Manager, TDM, Nighthawk) and the Nighthawk support
eams

2. Doubled the number of users in one year for Nighthawk and
added close to ten million metering asses for Meter Manager

3. Rewrote large sections of the Nighthawk platform, wrote
Meter Manager 3.0, and released new revisions for TDM in a
series of monthly sprints. This ability to move so miadister
with the assistance of Al significantly reduced system srror
and User errors for all three platformsaka -making the
applications bulletproof

Better and Faster, with the same budget

tescometering.com
9 41
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TESCO METERING

Benefits

Sl

Reduced costs

« Reduction in truck rolls for false alarms and
unexpected failures

« Data strategy & requirements
= Energy theft reduction

* Reduce peak demand charges

Traditional Meter Data

on storage.

visibility every 24 hours.

No ability to source data from anything except meters.

tescometering.com

Daily meter read which does not support most near real-time operations.

AWS\METERADAMAANALYIICS

il VAl
Increased reliability & safety Better visibility and planning
* Showcase momentary outages; detect anomalies in + Real-time visibility on consumption
usage.

+ Future demand forecast

= Predictive analytics on equipment failure . - .
vt R + Improved investment decisions in AMI

« Better grid management with intermittent

Distributed Energy Resources

AWS Meter Data Analytics Solution

Meter data collected at sub-hour intervals to support near real-time operational
benefits cost effectively.

Usage data for billing retained and interval data and non-usage data removed to save

Data retained at full resolution enabling prediction of outages, estimation of changing

load patterns, and detection of usage anomaly with Machine Learning.

Meter data processed in batches aligned to billing groups providing customers

Meter data processed as received for customer and utility visibility which is key in
implementing behavior-based demand response or Volt/VAR Optimization programs.

Object storage data lake that can absorb nearly any kind of data.

42
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From data to insight, control and reduced risk

Observe Orient Decide

Autonomous execution & remote control
Eliminate human dependency and/or physical presence

Decision automation
Reduce human dependency
Prescription

What should | do?
Predictions

What might happen?

Increased integration of Al

Interactive dashboards

Why did it happen?

Static reports Manual process
What happened?

Increased capitalization on the value of data

tescometering.com
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Future state operations

Sensors and video cameras Edge analytics identifies Command center receives Visual verification is Upon issue verification,

at the facility stream anomaly from the signals alert and starts investigation. performed via live feed mitigation procedures
telematics to the edge. NS and raises an alert. 0 N from on site cameras. 3 are initiated from
vé @ = e Command Center.

S

Drones/robots are
launched to investigate.

OBSERVE ORIENT DECIDE

< ' ' <«

£ €& €2
The Copilot provides the A complication Technician fixes the = . y : y
technician with the needed causes the technician anomaly with Qg ‘FIEI.CI 2EIIce Comiextuahzed \.?rorkorder
: : o 5 resource is dispatched is created with Al
information based on to need additional step by step guidance based on availability, s
its training allowing the information on the asset. describing the repair. : i " i
workorder 1o bie completed. He isks the Copllot skills and expertise. relevant information.

44



TESCO METERING

Adaptive cloud

Unify siloed teams,
distributed sites, and
sprawling systems into a
single operations, security,
application, and data model.

Leverage cloud-native
technology and Al to work
across hybrid, multicloud,
edge, distributed computing
and loT.

Multicloud

-

Distributed

45
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Drive flawless execution in your operations

Productivity

Lower Service Cost

Increase

Service Quality Accuracy

Optimize _ .
Scheduling and Onllne/(?ffllne
i Mobile
Planning

Al COPILOT ENABLED

Resource
Utilization

Democratize
Knowledge &
Competency

Right

equipment

Organization
Visibility

Reduce Time
to Invoice

46



TESCO METERING

Drive flawless execution in your operations

Productivity

Lower Service Cost

Increase

Service Quality Accuracy

Optimize _ .
Scheduling and Onllne/(?ffllne
i Mobile
Planning

Al COPILOT ENABLED

Resource
Utilization

Democratize
Knowledge &
Competency

Right

equipment

Organization
Visibility

Reduce Time
to Invoice
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Azure OpenAl

enables
customers and
partners to build
their own
Copilots

Call center

L Moderne
o8 ERLAUTERUNG  Architektur

Doc processing %

Refactoring

Ideation

=

Research

Personalization ~ = l
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™
LZ

Content generation

Call center analytics:
Automatically generate responses
to customer inquiries.

Generate personalized Ul
for your website.

Azure OpenAl

Top Capabilities and Use Cases

Summarization

Call center analytics:
Summary of customer
support conversation logs.

Subject matter expert document:

Summarization (e.g. Financial
reporting, analyst articles)

Social media trends summarization.

101010
ololol
101010

Code generation

Convert natural language to SQL
(or vice versa) for telemetry data.

Convert natural language to query
proprietary data models.

Code documentation.

Semantic search

Search reviews for a specific
product/service.

Information discovery and
knowledge mining.

49



WHATDATA AREWETGET RING\& HOW ARENVE YSIT

TESCO METERING

» Meter quality assuranceFocusing on meter reading performance enables utilities to ensure AMI
reliability. For instance, when meter readings are expected butebttered, the system takes note, and
calculates overall performance statistics for the AMI systdtilities are made privy to problems they
never would have been able to identify in the past.

Good Start

tescometering.com 50



THERBASICS

TESCO METERING

« Outage event analysis and preventiomtegration enables redime, accurate, and complete outage
event analysis that helps identify nested outages andnoize field crew dispatch all to support
efficient response and restoration.

» \We can often determine the exact piece of equipmentsiag a problem, along with the customers directly impddbg it.
» \We can use outage information that is delivered along widtenreadings to identify and track outages.

* These outage event reports help us to understand the overall impamtitaiges, then drill down to find the problem areas in
the distribution network.

» \We can then isolate areas of high impact and work to understand h@sadoess them.

1+1-2

Back to Basics

tescometering.com 51



AND @F COURSERREPO!

TESCO METERING

» We can filter planned outages and momentary from this datadporting purposes and provide
meaningful customer satisfaction and performance measures and trends

« Average interruption durations

 Number of interruptions

 Number of customers impacted

 These system performance indexes and
information can be shared with
management, regulators, customers,
media, and other stakeholders.

tescometering.com 52



WHATEELSE?

» Gain a better understanding of events, as well as what they mieaninstance, we can correlate power
outage events or voltage alarms with the transformers involvedéntify faulty or aging infrastructure.
And we can roll trucks between 8 AM and 4 PM, Monday to Friday oistoom days.

» Generate new customer insights E
» Size distribution assets
* Implement preventive maintenance technigues o\
F——0—
i

» Forecast and build predictive models for demand
program planning

» Develop new rate plans and services for customers
» Gradually improve Line Loss

tescometering.com 53



WHATEELSE?

TESCO METERING

Potentially bad metering
Non metering of certain usage

Failing equipment and bad connections

Bad GIS integration and information. To make any of this werkeed an up to date and integrated
geographic information system (GIS) geodatabase. We need to b&odinlk our meters accurately to
the rest of the system along with every other piece of equipnieitveen the sub station and the meter.
The initial investigative work will uncover not system erttaus GIS errors and holes. Once corrected,
this work then begins to uncover correctible losses.

s, .:'~'s?-—"qr- Y J.h:lr

. What else?
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LONGERERERNARLANNIN

» Load profiling- You have accurate and highly granular transformer load profiles, edlyesignificant for
effective distribution planning when electric vehicle (EV) charging and distdly&eeration are
iInvolved. What will the impact on your system be as isolaieckets of users influence each other and
purchase electric vehicles; adopt home level energy storage anavedie energy solutions.

* Pricing analysis Perform ‘what if’ rate and load shift analysis. Compare currenffsavith alternative
pricing scenarios. Estimate energy costs for a new rate fatrelift load levels.
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WHATAARESOME OF THE.CHAEEBENGE
e ANANVYERIGTHIS OELOOD OFDAT/

The first issue Is that currently data required for completeten data analytics solution does not reside In
the same database. While there is tremendous real tima taing collected the information required to
complete many types of analysis may reside in other data basgssf{stem mapping data).

REAL-TIMEW

DAT

Another challenge is that while the MDM is configured as a “Fast Write”
data base, since it needs to quickly record large volumes of real-time meter
information, a useful analytics tool needs to be normalized for “Fast Reads,”

since it needs to provide fast access to data for users looking for real-time
insights.
tescometering.com 56



ADDITIONAL-BHANCENGE

TESCO METERING

* No impact on billingMaking sure that you can analyze the data in the MDM system (tis€fisyof
truth”) without impacting basic billing operations in angyvAs important as meter data analytics is, this
capability cannot interrupt billing and other operational systamgerms of performance, data
corruption or functionality. Bottom line: The analytics capability cdrthreaten the utility’s ability to

collect revenues.

tescometering.com 57



ADDITIONAL-CHANCENGE

TESCO METERING

* Near reattime: Lastly, in order to retain its value to executives, enginaeis operational staff, data
analytics need to be performed in as near rgale as possible.

The ultimate goalTo establish a repeatable data analytics discipline and infrasireitd reduce the
time, cost and complexity of each incremental capabiéityd with the lowest risk possible to the existing

MDM functionality.
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HOWSSIBOULENANNANALY T IO IDATABASEBE SE

The analytics database should use a different design that clasthbeattributes of an event into “facts,”
which would include the data itself, and “dimensions” that can giveféités context such as meters,
transformers, service points, customer accounts, register relaidimg values, interval readings, register
readings, missed reads, data quality information and metene

Using a “Fast Read” design, the analytics database correlatasuresl data (“facts”) along many

“dimensions” (e.g., location, by transformer, etc.) and stafesn so that the data can be analyzed in many
ways.

This enables users to gain more understanding of events, assweha they mean. For instance, analysts
can correlate power outage events or voltage alarms (“fact”) withtransformers (“dimension”) to
identify faulty or aging infrastructure with a single simple calcalat
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BUSINESS USE CASES FOR THIS BIC

Now what can we do with this information? Well...To start;

Isolate and determine where we have voltage issues, cdhreet and bring an entire line to the same level. This not amlysw
better for our customers but also allows the utility tague voltage reduction in a meaningful and controlled way.

Determine what transformers should be used in any location
Determine which transformers to store in which inventory gard

Determine when new loads are present and which
transformers are in jeopardy

Locate Bad connections
Locate Undersized lines

For Transformer Rated Services determine which ones aretiogera
for a substantial amount of time below 10% of the ratedesur

Find and remediate theft
Find and remediate remote outages before the user knows theay exis

Find and address Power factor issues
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NEW SKILL SETH

o Utilities also need new skill sets to be able to perform this
analysis. To use this data we need

o Data base experts
« Metering and operations experts
e Business analysts

 In a perfect world all of these characteristics are rolled up into
one. In aless perfect world into two. And is an even less perfect
world —three individual groups or people. But too many utilities
are missing one or more of these groups or people even after
completing their AMI deployment.
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NEW TOOLS FOR THE METER SHOP AND THE

« Advanced functional test boards
o Automated firmware and setting comparison tools
o Site Verification equipment, procedures and data
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AND NOW WE WANMORE......

More data
Greater frequency

Whatever bandwidth you thought you needed, now you neenren
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AMI 2.0

Can we use our existing infrastructure?
Do we have to rip out and replace with a new infrastructure?
What about LTL back haul or a Private Network?

What about Power Line Carrier? Is there life there for my most remote
service areas?
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NEW TOOLS

« Advanced visualization toolsBuilt-in tools provide an alternative to cumbersome data
tables and provide enhanced visibility of your smart meters, AMI network, and
distribution network

« AMI system health dashboardsA custom definable user interface enabling a
visualization of realime events and trending
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2024 AND BEYON¢&bnt.)

On the distribution side customers will be encouraged to put in naové more renewable energy and they
will also add more and more energy storage

Residential loads will move further and further away from poveetors of one and put increasing pressure
to move to either a Blondel solution for them, a VA/VAR solutiothiem, or a correction factor for them
as AMI systems begin to report back customer power factor fonatering solutions

e 12S or 257
 kVA/kVARr KkWh w/ PF correction?
 DC metering?
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2024 AND BEYON¢Ebnt)

On the distribution side customers will be encouraged to put in naové more renewable energy and they
will also add more and more energy storage

» Larger customer based energy production and solutiondewritl to expanded micro grids.

» Second Generation AMI and potentially new communication pgradias LTL data becomes less and less expensive
and reaches larger and larger areas.
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GENERATION VS STORA

Utility grade energy storage will replace new generation ain@neasing pace as some of the largest capital

Investment projects for utilities.

» The great tunnel under Niagara Falls,
Ontario $1.6 Billion; 150 megawatts

part of an Ontario planto
shut all of their Coal generation Plants

New generation projects are increasingly becoming renewables coupleanergy storage

 |sland communities are already showing
us this on larger and larger scales
Ta’'uAmerican Samoa,; 1.5 megawatts
with battery storage for three days

68
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AMI 2.0 INFRASTRUCTUR

« Second Generation AMI and potentially new communication pgradias LTL data becomes less and less expensive
and reaches larger and larger areawsithout new infrastructure

» Research in Power Line Carrier Technology may provide expaadddidth to allow for greater data transfer more
frequently without as much new infrastructure

* Mesh networks continue to improve and AMI 2.0 is anticipatavgiaging the infrastructure installed in AMI 1.0
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ANALYTICS MATURITY CUR
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QUESTIONS AND DISCUSSI

Tom Lawton

President
tom.lawton@tescometering.com

TESCO — The Eastern Specialty Company
Bristol, PA

215.228.0500

This presentation can also be found under Meter Conferences and
Schools on the TESCO website: tescometering.com
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