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DR SPOTLIGHT
THE COST OF OBSOLESCENCE



About Dominican Republic

EDESUR, EDEESTE, and EDENORTE
are the DR three state-owned
distribution companies.

Together, they serve
Ede EEEE approximately 3 million
customers, have recorded a peak
demand of around 4 GW, operate
with high energy losses (about
38%), and face challenges across
both commercial and distribution
ede;ia operations.

|||||||||||||||||

Samana

San Pedro de Macoris
Independencia

Pedernales

May 21, 2026 DR Spotlight 13



Meter Data Management (MDM) — Scope

MDMS Use Case and Capability Alignment

Key capabilities

Integration with
billing systems

Data VEE rules

High-volume data Exception management

Key use cases processing capabilities and reporting

Outage event collection
and mapping

n " Revenue protection
utage tree sear . )
Integration with SCADA | 2"d 9FouPing Metering’s source of truth

and ADMS/OMS

Advanced analytics and Demand response

reporting tools integration and support 0 p e rat i ona I exce I I ence
Integration with historian Eﬁsl:iiﬁn:gl;izi?ﬂpnm@eﬁsing O u ta ge m a N a ge m e nt a N d
observability

Comprehensive data Secure data storage
auditing and logging and access controls

Compliance Data retention and
reporting tools management

Source: Gartnar

WVEE = validation, editing and estimation: SCADA = supervisory control and data acquisition; ADMS = advanced distribution management systams;
OME = outage management systams

T86652_C

Gartner

May 21, 2026 DR Spotlight
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https://www.gartner.com/document-reader/document/7302030?ref=myactivity

May 21, 2026

Observed MDMS patterns

Billing

Billing

Source: Gartner
826640

Business Objective

Metering

IT Interoperability
commodity meters

DR Spotlight

MDM - Implementation patterns

Event Driven
Operations

Billing § Analytics gl Operations

Devices Devices

Gartner

15



' mmwzgj
|
— —L GURL il :
s J« : [ MM ja- pus |

I Gcondss 2= TWACS

Consumi doiss 1= WEA MaAceo _ -
2 — —
1. T™aCS | - fﬁ* WMo

3

| - MNAD AR
3% g = OTN TW—/CMH&'
A N
. *l )
., r AmE
—HWUIJHSP@JW“% J.3 7/ Cls - é Frse T - Con¥wupadion 7 pysete f“"u i WJMW’Q)
— 6PLUB ' @-Fﬂieﬂl ~  AWUSIS memoA ¥ TY\-Q ‘
- ‘gm?ES W Fre L — ook © epeciad  EerTVA
— DL
May 21, 2026 — Isc 619681 DR Spotlight 16



Challenges

- High dependency on third-party
vendors.

- Interoperability between systems
(legacy, custom-developed and
incomings).

- HES’s obsolescence.

- Not enough infrastructure for what’s
coming.

- AMI telecommunication
requirements.

May 21, 2026 DR Spotlight 17



Distribution Efficiency Improvement and Utility Strengthening Project (P180512)

BASIC INFORMATION KEY COMPONENTS

Amount USD 120,000,000 Improving governance of the distribution companies
USD 36.5M
Country: Dominican Republic (a) Commercial Management System (CMS). Upgrade of current System for
Approval: December 2023 the three EDEs, including prepayment module [To be procured]
(b) Metering Data Management System (MDMSs). New Development.
Effectiveness: August 2025 Procurement launched and finalizing bidding documents
Disbursement: <1% Supporting the implementation of the Integrated Loss Reduction
Plan USD 183.5M
Closing: November 2028 (a) Rehabilitation of networks and client normalization
3 distribution companies MV km: 1,342 [under procurement]

Impl ti :
MPIEMENHNE ABENEY" EDESUR, EDEESTE and EDENORTE Normalized clients: 225k [7.5% of total clients]

(a) Procurement and installation of smart meters and totalizers AMI
Totalizers (micro-meters): 10,800 [under procurement]

Capacity building, administration, monitoring, and evaluation
USD 5M

Project Development Objective
To improve the governance and financial and environmental

sustainability of the electricity distribution companies in the
Dominican Republic

Supporting the Energy Transition and Decarbonization of the Electricity Matrix (TF0OC3497) USD 445K

ES MA P Design and implementation support for commercial and information systems
Energy Sector Management Support the integration of BESS in the power market

Asmistance Program . . .
Project implementation support
May 21, 2026 DR Spotlight 18
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Corporate overview

Ethiopian Electric Utility

~ ——
o NETWORK INFRASTRUCTURE 9 CUSTOMER BASE & ACCESS o SEE’S&L%?.‘E BEry
cf:, Subtransmission Lines Customer Mix
2, « 45 kV: 144 km+ Total Customers W
<\ 2 | ’ e :
¢ 66 kV: 1,527 km+ 'S S 0o 5 64 .,p.. Mini Solar Grids
Eﬁ& Substations (45/66 KV) 37 “'n Mi|.|i0n+ —!—\— 42
T~ MVlLine Coverage 89,460 km+ = &
= 4\ = : o &)~ Off-Grid Customers
o LV Line Coverage 97,002 km+ Postpaid (Traditional) 82.4% i @
e Access Rate Tosnegltcgges M Prepaid 16.6% 'ﬂﬂlﬂ@‘ 5 1 37 =
-t ‘ctributi ° B Smart Meters 1.0% -
[_m_:l 4 Distribution Transformers 75,293 94% 8,453 | o Electied Townspviages = w il | I I I
B Our Reach p;;emh;";u;—
-
o WORKFORCE G SELF CONTAINED SYSTEM (SCS) h

Gender Distributien Diesel Power Plant

(DPP) Sites

ﬂﬁﬂ Regional Coordination Offices 5

Total Employees

=i
]

&b Regions 32 21 5 1 9 22.9% 1 6
= ,‘p A
gl  Customer Service Center (CSC) 576 o Custome.r -

WEIE
Satellite Service Points 4,726 ’L‘rg Q“{ ’ N e T m ek o 3 ,1 1 7

- _J \ J

Powering Ethiopia Today
* Building a Brighter Tomorrow




Ongoing Digitalization Projects

%

SCADA/ADMS Implementation
Addis Ababa and Surrounding

Esri GIS Implementation

Advanced geospatial asset mapping and analysis

Metering Control Center (MCC)

Centralized smart meter control infrastructure

Planning & Engineering Software

Procurement of planning & power engineering design toolkits

Modern Cloud Native Tier-1 ERP

Comprehensive business solution with built-in Al capabilities

Ethiopian Electric Utility

AICC Contract Center

Modernized Al driven customer interaction software

Operations Digitization

Field crew, outage and customer service management

Customer Indexing

Substation to end user for energy auditing

NationallD (Fayda) Integration

Credit rating system based on power consumption

Cyber Security Strengthening
NAC, Zero Trust architecture, WAF, etc.



1" SCADA/ADMS @ AMIRollout
Nationwide Rollout (8 cities) +4 million units planned

&  Grid Automation s} loT Transformer Monitoring
Fault localization & smart Sensor-based DT visibility
reclosure

e Grid Edge Deyiceg =2 Enterprise OMS
Remote sensing via edge SCADA, AMI, Contact Center,
computing Mobile App, etc.

go EVinfrastructure == BESS Integration
500+ charging stations Enhanced power system
expansion reliability

&R AMI 2.0 with DER Support
Next-generation infrastructure for Distributed Energy
Resources

@Advancing Grid Intelligence for a Sustainable Energy Future



| Edge Intelligence & Automation

" . ey, . . ie)

© Grid Automation % Grid Edge Devices “" AMI 2.0
% Core smart grid distribution components # Extend intelligence to distribution edge ¥ Beyond billing & meter reading

+* Two-way real-time communication
IIr Self-healing networks (FDIR) 2 Real-time sensing (V, I, f, PQ)

& Edge analytics & intelligence
& Intelligent switching & protection @ Edge analytics & automation

| @ Dpemand response & peak shaving

@ Improved reliability & outage reduction B Demand response & peak shaving

88 DER & VPP readiness

U VPP & DER integration

RMUs = Reclosers » Sectionalizers « FPIs = Fault Secondary Substation A utomation = Local Edge
Localizers Processing Mext-Gen Telemetry Mesh « Smart Endpoints

Together, these operational layers enable a self-healing, DER-ready and intelligent distribution grid




| KEY CHALLENGES

Ethiopian Electric Utility

$ Funding and Investment % Legacy (Aged) Network
Constraints Infrastructure

Interoperability & Integration of Ensuring Vendor-Agnostic
Multiple Systems Technology Architecture

la Smart Grid & Digital Skills Gap Evolving Cybersecurity Threats
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Operational Solutions by Transmission

Digital Enablers for Energy Market
Development and Regional Integration

Secure, reliable and interoperable digital infrastructure
as a key driver for the future energy system

Digital infrastructure connects systems, markets and partners
to build a more integrated, secure and efficient energy future.

[ Al ]

88 \ Enabling Regional Cooperation

Digital infrastructure enables real-time operational R L | S,

coordination, data exchange and secure communication
between TSOs and regional partners.

Supporting Energy Markets

| Reliable digital solutions support market processes,
' ta transparency, settlement activities and cross-border
information exchange.

B

Secure and Interoperable Communications

0 | Interoperability, confidentiality and operational continuity
/' are essential for secure communications across
systems and borders.

Beyond Infrastructure — Towards Resilience

((A)) | OST is focusing on secure, resilient and future-ready
communication platforms such as Private Communication
Networks (PCN).

Digital infrastructure supports renewable integration,
system flexibility and the development of a sustainable
and interconnected energy future.

E ~ Enabling the Energy Transition

Stronger Together
@ Through continuous investment and regional cooperation,

OST strengthens secure communications and contributes
to a more integrated and resilient energy region

MARKET SUPPORT
"" Enabling market activities,
data transparency and
sattlement processes

REGIONAL COOPERATION / '
-y "

Real-time operational
coordination and secure
data exchange between

TSOs and partners

& STANDARDS

Common standards and
interoperable systems
for efficient regional

integration

ENERGY TRANSITION ENABLER
Digital scluticns enabling renewable integration,
system flexibility and future energy markets.

Security by design Operational contiruty @) (’) Regional partnership
Suit-in sacurity for | High avalabiity and Q Stronger cooperation
. © '

critical systems business confinuity for a stronger region

SECURE COMMUNICATIONS
Confidential. reliable and
resilient communications
across systems and

borders

RESILIENT PLATFORMS
Gradual migration towards
secure and resiient
platforms such as

PCN

P Future-ready Cyber resilience
/ l _ 1
] l ' rwesting today for o Protecting the enengy

lemorrow’s orid system of the future

Regional market integration requires not only electrical interconnections, but also secure, reliable and interoperable digital ecosystems.




OST and the Digital o 57///

Transformation Journey

Digitalization as a Key Enabler for
Secure Market Integration

DIGITAL INFRASTRUCTURE POWERING THE GRID
OPGW + DWDM NETWORK FOR SECURE, HIGH-AVAILABILITY COMMUNICATION

OST - Albanian TSO | % 4
. Y B e
"*ﬂ"‘ _ \\ m = —’)
; OPGW Fiber R — DWDM
Optic Network :

We operate and develop the national
transmission system, ensuring security
of supply and system stability.

Nationwide Telecom Network (OPGW)

: @/j | OPGW network and DWDM technology provide
" high-capacity, secure and redundant
communication across the entire grid.
NATIONAL DISPATCH CENTER

| yi \ - (SCADA/EMS)
. SCADA/EMS Modernization R > .‘ ,
| {‘:3:} . Advanced SCADA/EMS systems enable AT i~ < m
W = = real-time monitoring, automation and e 7 ;
remote operation of the transmission network. Substation - eyl
Substation

Substatlon
Digitalization as a Key Enabler

. P OPGW DWDM Secure & (( )> High Availability O Enabling Regional
@ Digital infrastructure, data exchange and ( " Fiber Optic High-Capacity Redundant T &Operational 2 0 Integration &

cybersecurity are now as critical as electrical Network Transmission Communication Continuity Market Development
infrastructure for a modern energy market.

Reliable digital infrastructure is now as important as electrical infrastructure.




Digital Infrastructure
Supporting Energy Markets OS//

Secure, Integrated and Interoperable CROSS-BORDER INTERCONNECTIONS & DIGITAL CONNECTIVITY
Communication for Reg'onal Markets Reliable digital infrastructure enabling secure data exchange and market integration

MONTENEGRO

Regional Integration & ENTSO-E Alignment '\ (CGES)
NETWORK LEGEND - : y KOsovo

Active participation in ENTSO-E initiatives and
implementation of European standards for 400 kV Transmission Line
market and system operations.

(KOSTT)

220 kV Transmission Line

400/220 kV Substation
Cross-Border Data Exchange

% ; . 150/110 kV Substation

- Secure and reliable exchange of real-time

> operational data, market data and grid OPGW Fiber Optic Network . \
- : : : ITALY | . NORTH MACEDONIA
information with regional partners. ---= Cross-Border Digital Links Terna) * SR EE « o A (MEPSO)

=
Private & Secure Communication (PCN) ’

Migration towards Private Communication
Networks to ensure confidentiality, integrity

and high cybersecurity for market platforms l O | O |
and operational communication. O
R il=Ril
B ¥ GREECE
) . ) e OST CONTROL CENTER ‘ (IPTO)
ngh Ava'labll'ty & Operat‘onal ContanIty National Dispatch Center (SCADASEMS)
//l Redundant digital infrastructure and high
lll availability solutions ensuring continuous : ‘ :
3 High-Capacity Secure Cross-Border Real-Time Market & System
support for market operations 24/7. : ﬁ 0 ]
OPGW Network Connectivity Data Exchange | Integration
Enabling a Competitive & Integrated Market Natiorwide fiber optic Dedicated and encrypted Operational, market and Supporting day-ahead,
7 . ‘ X backbone on 400 kV digital inks with grid data exchange in intraday and balancing
%;\\ D'g'tal communication is the backbone for transmission Gnes neighboring TSOs line with ENTSO-E market processes
> market coupling, transparency, liquidity and standards

efficient integration of renewable energy.

Regional market integration requires secure, reliable and interoperable digital ecosystems.




Cybersecurity & Operational

Resilience

Protecting Critical Infrastructure,
Ensuring Secure Operations

Security by Design

Cybersecurity is embedded in all digital
systems and processes to protect critical
infrastructure and operational technology.

SOC & SIEM Monitoring
A | 24/7 monitoring of IT and OT environments
“ILMA / using advanced SOC capabilities and SIEM

platforms for real-time threat detection,
analysis and response.

Network Segmentation (IT/OT)

Strict segregation between IT and OT
o) networks to minimize risks and prevent
unauthorized access to critical systems.

SCADA/EMS Protection

Robust protection of SCADA/EMS systems
and critical data through access control,
patch management and vulnerability
management.

Operational Resilience

Ensuring business continuity and rapid
recovery through redundancy, backups,
incident response and disaster recovery
procedures.

PROTECT
Critical
Infrastructure

IT NETWORK

o

SECURE TODAY. RESILIENT TOMORROW.

Advanced Cybersecurity for a Reliable and Secure Power System

DETECT
@ Threats in

Real-Time

RECOVER

Effectively

SOC / SIEM
24/7 Monitoring & Analysis

e
LT PR
e iy

« Corporate Systems
Business Applications
User Services
Data & Communication

THREAT

©/) DETECTION

. "

Continuous monitoring
and advanced threat
detection across
ITand OT.

14

Operational Solutions by Transmission

O
020 COMPLY

RESPOND /“3\
Fast and U Ensure Continuity (D Cwith Standards

and Resilence

and Regulations

OT NETWORK

: SCADA/EMS
B + Substation Automation

Protection Systems

R T BT Field Devices

IT/OT SEGREGATION

Secure Gateways | Firewalls | Access Control

. VULNERABILITY
\Y' ) MANAGEMENT

T -

S~ INCIDENT RESPONSE ; BUSINESS CONTINUITY
[ =
Redundancy, backups
and disaster recovery
to ensure uninterrupted
operations

Structured incident
response process to
minimize impact and
restore cperations.

Proactive assessment
and mitigation of
vulnerabilities,

W —

7 STANDARDS & COMPLIANC

Alignment with NIS2,
IEC 62443, 1SO 27001
and industry best
practices.

A secure and resilient digital ecosystem is the foundation of safe, reliable and sustainable operations.




J

Digital Innovation
Enabling the Future

Intelligent technologies for a smarter,
more efficient and sustainable grid

OSir

Operational Solutions by Transmission

S

BUILDING AN INTELLIGENT, DATA-DRIVEN AND SUSTAINABLE ENERGY FUTURE

Al, data and digital technologies at the core of OST’s transformation journey

Al & Advanced Analytics

Leveraging Al and machine learning for
smarter decision-making, automated
analysis and operational optimization.

g,%

Power Bl & Data-Driven Insights

Centralized dashboards and analytics
for better visibility, performance tracking
and data-driven decision making.

Predictive Maintenance

Using data and Al models to predict asset
health, reduce failures and optimize
maintenance activities.

Smart Monitoring & Automation

A\ Real-time monitoring, intelligent alarms
RS and automation to improve reliability,

efficiency and situational awareness.

& ﬁ ﬁ Digital Substations & Smart Grid
000

Digital substations, IEC 61850, and
integrated systems enabling a more
flexible, secure and future-ready grid.

Al-Powered
Operations
Al-based alarm analysis,
anomaly detection and
ntelligent decision suppert
for daily operations,

DATA FOUNDATION

Strong, secure and integrated
data across systems

and infrastructure.

Data & Analytics

Advanced analytics and

Power Bl dashboards

transforming data into
actionable insights.

INTELLIGENT APPLICATIONS

Al, analytics and digital
solutions enabling smarter
operations and decisions.

OUR DIGITAL VISION

@, To build a secure, intelligent and innovative digital ecosystem

{03

Operational
EﬁiCierrC)’
Process optmization,
automation and intelligent
tools improving efficiency
and reducing risk.

that empowers our people, strengthens operational excellence
and enables the future of energy.

SMART GRID OPERATIONS

Real-time visibility, automation
and advanced control for a
resilient and flexible grid

ORI

Sustainability

Enabling renewable
integration and supporting
a sustanable and clean
energy transition

Secure Interoperable

202

Future-Ready
Workforce
Building digital skills
and a data-driven culture
ready for the future
enerqgy landscape.

SUSTAINABLE ENERGY FUTURE

A secure, reliable and sustainable
energy system supporting people,
economy and future generations

il

Intelligent

Sustainable

Digital innovation is not just about technology - it is the foundation of a resilient, sustainable and connected energy future.



S O :
ESMAP | louseRo pELLAMBENTE (L) worLD BANKGROUP

Energy Sector Management ’
Assistance Program

Country Spotl
Vietham

*

gy
Mr. Pinh Chién Nguyén

Deputy Head, General Division - Chaikman: SASS|stant
National Power System and Market Opérator " :

Company (NSMO). .

- <



\

‘_ ... ,... ':
-.......‘... DA .f%s&r%#s-‘ 4

N ot Ehag?ég_g

W BT Q\MT-A? 4‘_‘. ,, -

= ..llo-- i ‘-
i 4 gx
| o 0 B ny v.
¢ r
j .| A_...
' )
)

i V4

.n.
O
I
= O
V <
2 =
O ¢
. Eam.
2 X o
Z = O
= olm
O)
2
- o 2
I : S
\m mC
z h &
2 v =
,, wn B
o 8
T wnrw
1 =




NSM&

CONG TY TNHH MTV VAN HANH HE THONG DIEN
VA THI TRUONG PIEN QUOC GIA

Overview of Viethamese Power System
and Renewable Energy Development



NSM&

Overview of Vietham Power System

ELECTRICITY DEMAND INSTALLED CAPACITY 2025
92.383 MW
28.926 MW (31%)

48955 ..

2 . 3 25,378 Gwn P e Coal

300000
250000 2000 8249 S Energy consum ption
i 40000 ‘

e - [ Hydro ‘ 25.039 MW (27%)
o L s 25378 =

R B R mm wee wme 92,328 ww y o: |

ooy 219976 20000 Pmax 2025 h Gas + Oil ( 10.264 MW (11%)

50000 10000 “ / )
I e — B : 6.345 MW (7%
: 2018 2019 2020 2021 2022 2023 2024 2025 : \‘-\ WI n d ( 0)
&=z Energy (GWh)  =#=Pmax (MW) ‘%
s € :
AVERAGE GROWTH 2018-2025 ol 17.488 (19%)
T ¢
&

t 6.4%/year Energy growth t 7.3%/year Pmax growth Other @ 4.323 MW (5%)

Rapid capacity growth in a short time (03 years: 2019-2021), concentrated in
specific regions

Installed Cap. : ~31 GW
Production : ~43 TWh 35




NSMO

CONG TY TNHH MTV VAN HANH HE THONG DIEN
VA THI TRUONG PIEN QUOC GIA

NSMO's solutions in Renewables Operation

- Forecasting Combination
- AGC




HE THONG AN TOAN - THI TRUGNG MINH BACH

Forecasting Combination for Utility-scale RE Power Plants

Vietnam Forecasting Model

Forecasting Sources

SCADA
Generation
Data

Third party supplier 1

Intermal
Forecast
Module

e
I

' ©
Forecast Third party supplier 2 .‘

comdination
&

Visuaization
Analytics &

Aggregation
moduie

Power plants forecast

payment terms

« Performance based
retention terms

In-house forecasting

Forecast resolution: min =2 15 min

37



NSM&

Forecasting Combination for Utility-scale RE Power Plants

Forecasting combination algorithm

@ Real-time running ‘/ @| Tool for RE Operator @ Accuracy Improvement
Historical Data Forecast Error Reliability coefficient
(last intervals) nMAE, %
First Forecast Source »  First Forecast Source First Forecast Source
Second Forecast Source » Second Forecast Source Second Forecast Source Aggregated Forecast
Final Forecast Source » Final Forecast Source Final Forecast Source

38

A;: Actual values

nstalled_capacity

n
F, — A, .
AMAE — Z |F; — A F, Forecast values
1 Pi



NSM&

Grid Overload - Automatic Generation Control

Online control RE plant

Control signals Grid status

39




Grid Overload - Automatic Generation Control

Online control RE plant

276NP2-276 TNam

172PNinh-178HSa
172CLam-172BDC

272DTrong-276DL
172DNai-175TC2
171T7C1-174TC220
171HBRE-171DHon

172TNguy-175Krb

75
29
82
116
31
83
84

To Bus !

om... =

Fro

TD 0 xa NamMT CH1-SONGHINH H2 [§
'DMTroi |NamMT | CP1-AMIKHANHH...
'DMTroi NamMT CP1-BINHNGUYEN
'DMTroi |[NamMT|CP1-BMT (A3) |

DMTroi NamMT | CP1-CAMLAMVN

DMTroi NamMT |CP1-CATHIEP
DMTrol NamMT CP1-CUJUT

160
6
148
57
ot

DMTrol NamMT|CP1-DAMTRAO

'DMTroi NamMT CP1-DLMIENTRUNG %
'DMTroi |BacMT |CP1-DOHWALETH... L21
'DMTroi NamMT|/CP1-EUROPLAST... L19
 |[DMTroi |NamMT|CP1-FUJIWARA  [L03

NSM&

HE THONG AN TOAN - THI TRUGNG MINH BACH

High-frequency Control

Calculate every 4s, send control signal every 8s

Zonal Area Definition

Covers 220/110kV network & inter-area 500kV
AC lines

NSMO Innovation

NSMO fully owns the power ceiling and
sequential line control algorithms

40



NSMO

CONG TY TNHH MTV VAN HANH HE THONG PIEN
VA THI TRUONG PIEN QUOC GIA

Challenges in Rooftop Solar

- Load Forecasting
- Regulation & Compliance




: NSM&
Challenges in Rooftop Solar i et

~2 400 MW 9.1% Key Threshold: 100 kWp
’ .17/0

> 100 kWp: Connected to Power

Total installed capacity Share of national Company ‘s Control Centers
of rooftop solar PV installed power <100 kWp:
by end of 2025 system capacity Dispersed & insufficiently monitored

A\ Operational Challenges @ NSMO's Way Forward
e Significant impact on system load profiles e NSMO collaborating on data-driven management
e Difficulties in accurate load forecasting solutions
e |ncomplete operational management framework e Expanding monitoring coverage for systems < 100
e Requires government-level regulation and public kWp
compliance e Seeking international knowledge exchange on best

practices
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Thank youl!
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