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Today’s needs

\ 5 Single, reliable source for all physical assets

Versatile workflows from the office to the field
via cloud, mobile and desktop

Topology-centric network models

Accurate, geospatial depiction of networks,
assets and surrounding environments

Integration with other core systems

OO00
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The resiliency challenge

The underlying events are
unpredictable

Priority vs. resources?
Speed vs. completeness

Proactive vs. reactive
measures

OO0 O
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Tomorrow’s evolving
requirements

Integrating distributed energy resource
management systems (DERMS)

Microgeneration

Electric vehicles (EVS)

IoT devices and sensors

Government regulations



Introducing HXGN NetWorks

Perform today. Transform tomorrow.

A flexible, integration-ready geospatial asset management
solution that helps utilities and communications providers build
digital twins of their networks, topology and assets.



Addressing each phase of the asset management lifecycle

Design

Use HXGN NetWorks design leveraging configurable
business rules to ensure connectivity is maintained
and QA/QC is perfomed during the design phase and
Hexagon ortho imagery for accurate aerial mapping
streaming with integration into design tools

Planning

Use the power of HXGN
NetWorks to provide a
robust network modeling of
both proposed and as-built
network along

with NetWorks to share that
data with 3rd party tools to
perform planning and
analysis

6 | hexagon.com

Construction

Use HXGN NetWorks Core, HXGN
NetWorks Web, HXGN InService tools to
provide designs electronically to
construction crews to track materials used
and note as built changes that differ from
the design.

Operation

Use HxGN InService Advanced Distribution
Management System for responding to outages and
providing advanced applications for proactive
measures to address potential problems before they
arise along with dispatch capabilities.

Maintain

Harness the power

of HXGN NetWorks and
mobile capabilities of
NetWorks Mobile to
perform network analysis
and inspections of the
network

v
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Business workflows

Prepare your worl Perform surveys -
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Geospatial electrical infrastructure management: Solution coverage

= Single source of truth

= Paperless administration

= Asset characteristics

= Asset lifecycle management

= Version management (multiple scenarios)
= Inside and outside plant management

= Business rules

= Network validation

= Relationships between assets

= Multiple presentations of the same asset
= Network analysis

= Thematics

= Online and offline viewing

| hexagon.com “ HEXAGON




Online viewing
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Mobile viewing: Field inspection
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Nuchar Plant

Extra High Voltage
' 265to 275 kV
{mostly AC, some HVDC)
=150 MW
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enefits

o

Industry specific: Built specifically for utilities and
telecommunications providers

Market tailored: Features pre-packaged modules for electric, gas,
water/wastewater, multi-utility and fiber networks

Fully digital: Provides a paperless solution

Unified inventories: Delivers a single source of truth for a physical
network, topology and assets

Integrated workflows: Integrates easily with other systems via its
composable, API-first architecture

O®OOO
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Benefits

O00@

Accurate digital twins: Ensures robust modeling for
network planning and data quality for network design

Cross-functionality: Supports inside plant (ISP) and
outside plant (OSP) functions

Versatile delivery methods: Supports field-to-office work
via desktop, web and mobile support

Backed by experience: Leverages Hexagon’'s more than
45 years of relevant industry experience
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Outage Management

Integrated with the Digital Twin.



Z .
!ﬁ; Inser\"ce Outage Management System

& Map Yiew (0.10 km) - [Total: 444] 9 [=] B3

DO ERE M 4y WEE A Eg =% o ¢
r B




i-_ InService

Outage Analysis
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InService Outage Management Capabilities

« Outage Analysis and Restoration
- Call Taking

« Planned and Adhoc Switching

« Device Tagging

* AMI Integration

« SCADA integration

« Reporting

« COTS Interface to G/Technology

* Interface support for external
systems
IVR
CIS Call Taking

October 23, 2023
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Outage Analysis

= Trouble Analysis Engine predicts probable device of
failure.

» Revises automatically based upon latest information.
= Accumulates calls to single event, avoiding duplication
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Outage Restoration

= Automatically identify affected customers
= Effective monitoring of outage conditions
= Up-to-the-minute customer outage statistics
» Reduction in overhead — no paper forms

rx Display Customer Callback List @

dakx T [Z10penCate  [1000ed Cale [ fe. || o || Cote | @ Job . @Al
Select from Map has...
Cu Prers Melas Locaten o ) \nlo O Device l ‘ — © O Ciical
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8am &I HYATT CRES NILGARA FALLS (O End of Line
Address _ . Phaone Account Meter P
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EN 4283 JOHN STREET #BARN LINCOLN 0472009800 0
3143 HYATT CRES NIAGARA FALLS 1810209 0
3145 HYATT CRES NIAGARA FALLS 1810241 i]
4294 JOHN STREET LINCOLN 0470092660 0
< |2
g X [ Retrieve ] [ File... ] [ Print... ] [ Reset ] [ Close ]
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Complex Analysis & Restoration

=i Map Yiew (0.10 km) - [Total: 444]

Capabilities G R E B M ) BB B =
£, Supports Large Volume of Calls
£, Partial Restoration Modeling

i, Customer tracking

i, Restoration switching

i, Network Tracing based upon real time status

Benefits

&, Performance during peak call volume
&, Automatic determination of affected customers
i, Effective monitoring of outage conditions

i, Up-to-the-minute customer outage statistics

¥ 4 HEXAGON
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Trouble Call Processing

£;Multiple methods of call entry

» Within core product

* Web call taking

* Interface to external system

* CIS/IVR or AMR

& Eliminates manual paper processes
& Automatic outage prediction
£,0utage status updates
&;Accurate outage status to customers
£,0ff-the-shelf interfaces

\'\(\l\“u
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Network Management

£ Ability to use model as real time
dynamic reflection of operational network

&;Restoration switching

£ Schematics

£ 0pen/close switching tie points
£;Place Cuts, Jumper and Temporary
Devices

£ Graphically display tie points to other
feeders

£, SCADA interface

— 22 —

October 23, 2023



Capabilities
Enterprise platform for all work
types

GPS tracking
Job assignments with geographic
information

Job update & closure

£ Messaging

Seamlessly integrated with OMS
Electric Network Tracing

R

i

i

Benefits

& Eliminates paper tickets

i, More information relayed to field
£, Real-time feedback for customers
&, Decreased radio traffic

& Better tracking for crew safety

October 23, 2023

InService Mobile
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InService Outage Management

Reporting

Sample Reports

E Reliability index reports

E Trends
E Spatial Analysis
E Decision Support

& Executive Dashboards
E Crew & dispatcher performance

E Connectivity errors

Benefits

L Productivity analysis of dispatchers and crews

E Flexible search criteria for reliability index reports
E Geospatial reliability analysis

£ Ability to identify areas of potential improvement
E Proactive restoration increases revenue

October 23, 2023
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System Reliability Stats by Month
Repont Run Date: 7-Apr-09 11:30
Month Customer #Outage Customer CustQutage SAIDH SAIFI caD|
Count Events sAflected Hours.
March 2009 110,500 14 524 20325 000285 000474 056
Apail 2009 110750 1 108 52590 000475  0.00098 485
Reporting Period Totals; 15 632 §19.15 000370 _ 0.00286 128

Hotes:
-Outage events of less than 1 minute are not Included in this report

SAIDI: System Average Interruption Duraton Index
SAIFL System Average Intermuption Frequency index
CAIDI: Customer Average Interruption Duration Index
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GIS

Facility, Network and
Connectivity Info

Corp Systems

2>

Personnel Info
Fleet Information

Back Office Data

Network
Analysis

Optimization

- 26—

Consolidated User Environment

Distribution
Automation

Meter Data
and Control

Security
Monitoring -

SCADA

L,

Breaker Operations Security and

& Control

CIS/IVR

= )

Trouble Calls

Intrusion Alarms

Smart Source Data

M/L;

.

Two Way
Real Time

Crew/Vehicle

Field Data

Two Way
Real Time

Analysis

Simulation

Switching



http://brickhousesecurity.com/720.html

Further appllcatlons

Integrated with the Digital Twin.




Inventory management Security Enterprise operation
management

HXGN Safety Manager HxGN OnCall Portfolio HxXGN OnCall Planning & Response

HxGN NetWorks

Geospatial Asset Physical Security Information Call-taking, dispatching, analytics Management of major
Management Management & field mobility incidents and events
NetWorks
Portal
Comms Networks ortal HxGN OnCall  HxGN OnCall y  HXGNOnCal
Utilities Web NetWorks Record . HXGN OnCal Planning &
Services Mobile & ecoras nalytics Dispatch Response
Field
; Record Business
Business Services Mobile management o Mobile
models system intelligence
Assets Alarms Events Operations
28 | hexagon.com (‘ ‘ HEXAGON




Smart Grid management with Hexagon

Planning, design, maintenance & repair of
infrastructure assets.

Manage infrastructure work and outage
management under real-time grid operations.

QOutcome:

* improve efficiencies and customer services,
« adapt to the market and technological changes
» reduce their overall costs.

ADMS - Advanced Distribution Management system
DERMS - Distributed Energy Resources Management System

29 | hexagon.com

Management

Mobile
Workforce
Management
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Ve

Geospatial Asset
Management

Grid
Operation
SCADA
(DERMS)

.

Outage
Management

Distribution \

Planning &
Design
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Future applications

AR, VR, LIDAR, Underground, Satellite
etc.

(contact us)

’ gl HEXAGON



Key Customers



Iberdrola (Spain)

Company information:
e Activities: funding, design, development, construction and
maintenance of Electricity network (distribution) in Spain.

e Key numbers:

o Number of clients: 11.03 million
o High-voltage power lines: 24,059 km
o Medium and low voltage power lines: 245,579 km
o Transformer substations: 1,137

o Transformer centers: 95,829

Hexagon related information:
e 468 Designers licenses

e 8 NetWorks Professional (web) licenses
e The solution is integrated with:

o SCADA (SPECTRUM)

SAP (work management, asset management)
CIS (customer information system)

Network calculation (Exadata, smart meters)
Mobility

Environmental system -

@@ O CNe



ESB (lreland)

1.9 million 3,000 staff 700 HV sub-stations 155,000km overhead
customers 260,000 MV sub-stations ~ network
| 400KV 110kV I 38kV MV
i 220kV " By St
| 4y -
V08 L 0 o

» 150 Designers
» 1000+ Web users

* Integration with
« SAP (ISU)
« OMS
« Calculation (Synergee)

2 million wooden poles,
230,000 pole transformers
2.3 million meters




W ———— W
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bayernwerk

Bayernwerk GmbH (Germany)

¢ Company information:

1 ] B e Activities: funding, design, development, construction and

‘ ’ W\ maintenance of Electricity and Gas networks (distribution and
‘ transmission) in the Bavarian region.

e Key numbers:
o Medium and low voltage Power lines: 150.000 km

o High voltage Power lines: 30 km
o Transformer stations: 44.000
o Gaslines: 5,000 km

Hexagon related information:
e 500+ Designers licenses

e 10+ NetWorks Professional (web) licenses
e 1000+ Mobile users
e The solution is integrated with:

o SCADA for Electricity and OMS for Sas

o SAP (work management, asset management)
o Calculation
O
O

Mobile Work force mgt (Klick Software)
Environmental system



E.ON (Czech Republic)

Company information:

e Activities: funding, design, development, construction and maintenance of Electricity,
Gas and Telecommunication networks (distribution) in the south Bohemian and South
Moravian region.

e Key numbers:

Number of clients: 1.5M for electricity + 115K for gas
Medium and low voltage Power lines: 80.000 km
Gas lines: 5,000 km
Telecom lines: 5,000 km

OO O O O

Hexagon related information:
e 60 Designers licenses

e 2 NetWorks Professional (web) licenses
e 600 Mobile users
e The solution is integrated with:

o SCADA for Electricity and OMS for Gas
o SAP (work management, asset management)

o Network Calculation
o Gascor for gas
o Daisy and Simone for Electricity

o Czech Cadaster
Mobility
o Environmental system

(@)




SMUD (United States)

« Company information: Located in Sacramento, California, 6"
largest community-owned electric utility, committed to being zero
carbon by 2030

« Company highlights:
o Number of clients: 644,723
o Service area: 900 square miles
o Miles of power lines: 10,912
o Smart meters: 600,000
Hexagon related information:
* 60 designers licenses

80 NetWorks NetViewer licenses
* [nService Suite
» The solution is integrated with:

« SCADA/ADMS (OSI)

« SAP (work management, asset management)
» CIS (customer information system)

» Network calculation (Exadata, smart meters)
* HxGN InService




EPB of Chattanooga
(United States)

« Company information: Most resilient smart grid power distribution in the
US, community-wide 100% fiber optic infrastructure

« Company highlights:

« EPB Smart Network clients: 48,635
« EPB Fiber Optics Customers: 121,259
« EPB customers licensed 2,997 solar share panels
* Miles of fiber: 9,000 in a 600-mile radius
» Gig city: First to offer 1 Gig-speed internet

First in the world to offer 10 Gigs-speed internet
« Smart switches and sensors: 200,000

Hexagon related information:

» 35 Networks Designers licenses

« 30 NetWorks Comms licenses

« Community benefits: In 2021, an independent study of EPB’s smart grid
documented $2.7 billion in community benefit in the grid’s first ten years of
life.




Alectra (Canada)

+ Company information: Formed by the merger of 5 utilities, Alectra Utilities is
now the largest municipally-owned electric utility in Canada.

« Company highlights:

* Number of clients: 1M+

* Square-KM service territory: 1,924

* Overhead and underground lines: 21,581
» Transformer substations: 14

* Municipal substations: 149

Hexagon related information:
» 70 Designers licenses
* NetWorks Framework and Web Services for Viewing
» 18 GeoMedia Licenses for Analytics
* 100 Networks Field Review/Update for Inspections
* The solution is integrated with:
* OMS using a Common Operating Model
« SmartPlant Foundation for document management and nomenclature
« Competitive process to select the Geographic Engineering Records system
after merger. Hexagon selected due to our electrical modeling, data integrity,
scalability, and ability to most accurately create and maintain a digital twin.




Serving nearly 200,000 customers
in the Atlanta area, Cobb EMC
leverages Hexagon'’s outage
management system to pinpoint
the exact location of its field crews
and determine the probable cause
of an outage.




Hexagon helped Oncor
Electric Delivery detect and
correct 20 percent of
outages before customers
knew they occurred.
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The Smart Digital Reality

Real World | Digital Twin

Two worlds, ONE reality
Workflow-driven

Real time and autonomous /.,—\
P H

Reality Capture

Intelligence engine

® Reality capture data sets

3D models

Connection to persistent data sets

abelana
eled

Collection

Enrichment with real-time data sets

Two-way integration & interaction

Plan Autonomous decision-making & actions

Build
Operate & Maintain

Secure

42 | hexagon.com : V * HEXAGON




The Smart Digital Reality

Digital Twin

Two worlds, ONE reality Real World
Workflow-driven i
Real time and autonomous ]

Reality Capture
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Operate & Maintain
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Secure
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Business Qutcomes

Safety

Quiality

Productivity

\

Efficiency
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Hexagon in brief

INNOVATION
at scale

10-12% of revenues for R&D
~5,000 R&D employees
Thousands of active patents

Complementary emerging tech
through acquisitions (170+ in 21 yrs)

44 | Dexagonam@rview

RELEVANCY
that is vital

Serving manufacturing,
infrastructure, construction, city
services and more

Solutions that drive fewer inputs,
less waste and less pollution from
efficiency, productivity, quality
and safety gains

-
-

STABILITY
that is proven

€500mn (2000) to €3.8bn (2020)

More than 21,000 employees
across 50 countries

Increasing role in customers’
businesses

SUSTAINABILITY
integral to our strategy

Committed to driving profitable
business value that ensures
economic growth, but not at the
expense of the planet or people

” HEXAGON



The contributors to our vision and mission

Manufacturing Intelligence

Converging design and engineering, production
and metrology solutions to enable smart
factories for digital transformation.

Agriculture

Enabling better planning, efficient execution,
precise machine controls and automated
workflows to improve agricultural efficiency and
productivity.

45 |

hexagon.com

Asset Lifecycle
Intelligence

Enterprise engineering solutions that
empower customers to design, construct, and
operate more profitable, safe, and sustainable
industrial facilities.

— Y

Autonomy & Positioning

Pioneering end-to-end solutions for assured
positioning and correction for land, sea and air.

Mining

Solving the toughest surface and underground
challenges with proven technologies for
planning, operations and safety.

We rely on the unique contributions that
each of our businesses add to the whole.

Safety, Infrastructure &
Geospatial

Xalt Solutions

Accelerating digital transformation by solving
workplace challenges with the industry’s most
agile framework.

Improving the resilience of critical services and
infrastructure by transforming complex data into
meaningful information for better decision-
making.

Geosystems

A comprehensive portfolio of digital solutions
that capture, measure and visualise the
physical world and enable data-driven
transformation across countless ecosystems.

%
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Safety, Infrastructure & Geospatial
division

Making the world’s critical services and infrastructure more resilient and sustainable

Public safety e &

Smart
digital reality

R “ap HEXAGON




»

Creating safe, sustainable cities takes a
Smart Digital Reality



THANK YOU
Learn more about Hexagon network digital twins
https://hxgnutilities.com

Alexander Tasev
alexander.tasev@hexagon.com

-

-
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