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NASPI Working Meeting and Vendor Show 2026

A cloud-based grid monitoring tool in the control and
planning rooms? It already exists - design and global
| success stories

Diego Rodriguez
Solutions Tech Lead
diegor@reactive-technologies.com
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By delivering high-performance measurement, RTL 5 .0 %o
enables a more efficient and reliable power system. tré?h?%!;’e
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Evolution of Data Collection and Monitoring Systems

%° reactive

technologies

Early SCADA
Systems

Electromechanical &
Manual

» Low data resolution

* Point-in-time data
(seconds to minutes)

* Human-driven monitoring
* Primary operational

telemetry

Pre-1970s 1970s — 1980s

Digital SCADA
& EMS Expansion

» Millisecond-level data

» Event-driven data collection

1990s

Grid Modernization
& AMI

* Millions of field data points

* Batch analytics and
dashboards

2010 - Present

Cloud-Native & Edge-
Enabled

* PoW real-time data storage
and analytics

* Unified compute and storage

2017 - Present

PUBLIC — All Rights Reserved © 2026. Reactive Technologies Limited/Finland Oy



Events and Power Electronics ** reactive
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» Grid Incident in Spain and Portugal
on 28 April 2025
s nExpertPanel

o

Assessment of Gaps in ™.
Existing Practices,
Requirements, and
Reliability Standards for

Emerging Large Loads
NERC Large Loads Working Group White Paper

Eastern Interconnection

Oscillation Disturbance
January 11, 2019 Forced Oscillation Event

December 2019

March 2026

RELIABI! N RITY
RELIABILITY | RESILIENCE | SECURITY ELIABILITY | RESILIENCE | SECUI

1 1 1

RCs should consider jointly developing Implement automatic detection systems and High-resolution data from DFRs, DDRs, and
interconnection-wide oscillation detection effective early-warning tools to identify PMUs is crucial for monitoring and analyzing
and source location applications using oscillations in a timely manner (including large loads during voltage disturbances and
interconnection-wide PMU and SCADA data. both inter-area and forced oscillations), load-loss events.

locate their source.

NERC / INDUSTRY GUIDANCE ICS / INVESTIGATION EXPERT PANEL REPORT NERC / WHITE PAPER
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GridMetrix® Architecture ** reactive
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Customer-controlled zone
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Mobile Router Mobile Router Mobile Router

XMU

* PMU Data

RTL Device config & fleet + Powerflows
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: R management
:ﬁ:gndmetrlx
1
GridMetrix® Cloud . .
Encrypted data streamed via Analytics Services PMU to .
strictly-controlled, internet All Grid-related calculations done through GridMetrix
connectivity cloud-based micro-services Translation

Synchronous inertia
High-speed boundary flows
General grid info

- Analog signals

COMTRADE event recordings
=y Proprietary encypted web service J L v
Configuration API i i gri dm etrix’ Flat files for
Flat file/API data transfer T c:dmmler;i Customer databases —] Customer databases —
owned analytics -
P \ (EMS/SCADA, High-speed monitoring) Digital fault recorder files ]

el UI/API
we—p  |EEE C37.118.2 Protocol

Customer-controlled zone

PUBLIC — All Rights Reserved © 2026. Reactive Technologies Limited/Finland Oy




High-frequency oscillations visibility is key in High PE-dominated grids o* reactive

technologies

Frequency mode Decomposition Spectrum

Low-pass filtering “. ]
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2026 Chatterjee, Kaustav. Measurement é -20
Amplitude Attenuation Adequacy for Monitoring Data Center £
Oscillations. <
Filter pass- =
XMU band AfiEF
1 i X 2026 Ou, Bowen. Applicability and Limitation

Analysis of PMU Data and Phasor Concept for
Low- and High-Frequency Oscillations.

Filtering in PMU atten
of the sid

T | 1 [
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Frequency (Hz)
High-frequency oscillations (5-55 Hz)
o Align with bulk-power electromechanical . Originating from intra-cycle GPU activity
modes . Can couple into generator torsional modes
. Can cause forced excitation of poorly . May cause shaft torque pulsations, fatigue,
damped system modes and reduced machine lifetime
o May lead to line power oscillations, relay

misoperations, or system instability
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XMU and Modulator performance monitoring **"reactive
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cooling system, fire detection and suppression
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Active Inertia Measurement Methodology
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gridmetrix-

Modulator’ injects a
small power signal

Grid frequenchMUSz
responds by
<1 mHz

measure RoCoF
across the system

PMUs measure the power
across boundaries

The GridMetrix® platform computes
inertia using the swing equation and
advanced signal processing

Hidden distribution grid inertia can
account for 10-30% (~32GW) of total
system inertia.

Real-time inertia monitoring in the GB system

400

= RTL Inertia Measurement
= NG ESO Inertia Estimate
NG ESO Generation Inertia

300
§ 250
)
§ 200
£
190
At times, inertia is overestimated, w00 ¥
bearing higher security risk to system 0 ! I R
ope ” Vv > L © © 4 > o N g
Stablllty. & & & & & & & & P B o

1 Modulator: an asset such as a battery, ultracapacitor or load bank capable of generating a power signal
2. XMU: eXtensible Measurement Unit, Reactive Technologies’ GPS synchronized accurate measurement unit.
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Inertia measurement available
online and by API to the control
center and planning teams

% difference between measurement and estimate

70.7% of the time ESO underestimating, potential increased costs
B 29.3% of the time ESO overestimating, potential stability risk

-20 -10 0 10 20
Difference between measurement and estimate [%)]




Oscillation Monitoring — SSO and HF

Location 1
Location 2
Location 3
Location 4
Location 5
Location 6
Location 7
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27

346
175

Oscillation Energy

Oscillation Frequency (Hz) = Oscillation Amplitude

26 27 28 Grand Total

Oscillation Energy

0.0065
00055
0.00%1
00047

151 240 281 24 3 709 EZL";"

2 15 17 4 TR
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