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The nGM
Power Converters
Family

Power Electronics with proven
Track Record

Norvento makes the design, integration, commissioning and
operation of microgrids simple and efficient.

nGM solutions enable the seamless operation of On-Grid,
Off-Grid, and Hybrid microgrids, with robust, consolidated
capabilities.

Norvento TECHnPower team is composed of industry-leading
professionals with extensive experience in Power Electronics,
Control Systems, Regulatory Frameworks and Grid Connection

The sub-MW rating of the nGM range of solutions has been key to
consolidating our Grid-Forming technology in 50+ projects over
the last 5 years.

Modular and Scalable from
50 kVA to 1 MVA

nGM systems are available in 50, 100, and 200 kVA modules.
Hardware and Software work in perfect harmony when multiple
units are paralleled, operating as a single, larger system.

This capability provides flexibility for the operation and
optimization of the microgrid.

Proven compatibility

— Conventional (synchronous) generation

— Renewable sources (photovoltaic, wind)

— Electrolyzers (extremely high THDi systems)

— Non-linear electromechanical loads: motors, pumps,
compressors

— Large transformers

— Coupling to external networks ranging from extremely weak to
extremely strong and different levels of inertia: villages, farms,
industries, islands and large systems.

— Highly distorted networks and supply-challenged connections.

Plug-and-Play autonomous
microgrid control

Simplify microgrid management: On-Grid and Off-grid microgrids
can be fully operated by a single nGM unit—no external
controllers required.

Thanks to the integrated PMS (Power Management System)
control system, everything is built directly into the nGM enclosure
for streamlined operation.
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Main capabilities

Complete Power Electronics Solution Supported by
Energy Storage

A single unit integrates microgrid management

and coupling capabilities, certified Grid-Following
operation mode, next-generation Grid-Forming mode,
active harmonic filtering, and a wide range of highly
configurable ancillary services.

nGM systems include advanced, fully configurable
protection schemes designed in compliance with the
most relevant international standards.

Our solutions feature remote monitoring utilities

for both the converter and the microgrid via web
interfaces, graphical dashboards, historical data, and
multiple types of logs.

nGM systems are compatible with devices from various
vendors through a comprehensive communications
library which is actively maintained and updated.

The nGM is available with battery systems and in
containerized solutions (20/40 ft) or skid-mounted
configurations.

Grid forming (GFM) capabilities

Our GFM functionality solves today challenges that
are still under discussion in top-tier academic and
industrial forums.

— Fully parallelizable capability

— Simultaneous Black-Start (self-synchronized) of
multiple systems in parallel

— Configurable inertia constant (0.02s < H < 8s)

— Configurable P/f and Q/V droop laws.

— Zenith and Nadir management

— Exceptional passivity range (Figure 7)

— Exceptional waveform quality (THDu < 0.5%)

— Compeatibility with highly distorted harmonic loads

— Control of energization transients

— Robust short-circuit handling without disconnection,
delivering up to 2 pu current transiently; ultra-fast
fault current response (1pu @ 1-3 ms)

— Programmable short-circuit current curve over time

— Advanced modes: programmable source

— Seamless “on-the-fly” transition between GFW S
GFM modes, without zero-crossing

— Advanced Harmonic/Unbalance Control

Grid following (GFW) capabilities

Certified operation mode compliant with European
standard.

— Precise active and reactive power control

— Wide range of certified ancillary services

— Ideal for networks with SCR > 5

— Seamless “on-the-fly” transition between GFW S

— GFM modes, without zero-crossing

— Frequency and voltage support during normal
operation and voltage dips

— Grid code compliance strategies: FRT, UVRT, OVRT

— Fast and accurate current injection with
configurable priority (active/reactive)

— Compatible with non-linear loads

— Ancillary services for grid and flexibility markets

— Certified active anti-islanding protection

— Advanced Harmonic/Unbalance Control

Microgrid control capabilities (PMS)

— SOC management

— Battery calibration control

— Peak shaving

— Consumption curve optimization (energy arbitrage)
— Programmable power schedule

— Renewables maximization

— Immediate coupling to gensets

— Alarm management

— On-grid < off-grid transitions

Standards / Directives

— Safety and EMC: I[EC 62477-1:2022 + + CORR:2024,

— |EC 61000.

— Zero injection UNE 217001 combined with Norvento
nAnalyzer.

— CISPR 11 + AMD1 + AMD2:2019

— NTS (SEPE, SENP)

— |EC 50549-2:2019

— UNE 217002: 2020

nhorvento
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Electical diagram
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Relevant information

Grid-Follower (GFW)
PQ capability
(EN 50549-2)

Figure 2 | Active and reactive
power capability of the nGM for
the 0.9 - 1.1 pu voltage range.
Nominal power and voltage
values can be found in the
Datasheet.

— The chart is valid for terminal voltage in the 0.9 -1.1 pu range
— Standard PQ-chart for the nGM 50kW — 1000kW range.
— Includes the nGM output filter and transformer impedance.

— Values might slightly change on a project-specific basis.
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Grid-Follower (GFW)
FRT current limit

Grid-Forming (GFM) apparent
power and current limits

Default FRT capability

As a grid-follower the nGM can deliver up to 1.11
pu current during faults. The nature of this current
is dictated by the configuration of the chosen FRT
algorithm, and it is comprised of reactive and active
components of positive and negative sequence.

Extended FRT capability

On a project-specific basis, and upon commercial
agreement, the nGM can be configured to deliver
extended range of FRT current, within the limits
indicated by the red curve in Figure 3.

As a Grid-Former (GFM), the operational range of the
nGM is determined by apparent power and peak-
current limits. This allows the nGM to supply highly
distorted loads (for example demanding peak-current
of 1.5 pu indefinitely) if the rated power of the nGM is
not exceeded.
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Figure 3 | Apparent power
and current limits of the nGM
working in grid forming mode.
Nominal power and current 1
values can be found in the
Datasheet.
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Grid-Forming (GFM)
FRT Behaviour

The industry-leading Grid-Former Fault-Ride-Trough (GFM-FRT) behaviour of the
nGM exhibits the following characteristics:

Unlimited - multiple FRT.

Actively managed current module limit, which is adaptively varied to protect the
switching devices.

No prioritization of Active Vs Reactive current is performed.

Active protection of maximum phase-to-phase voltage during unbalanced faults.
Ultra-Fast response (1pu @ 1-3ms).
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Figure 4 | Bolted Phase-to-
Phase FRT behaviour of the
nGM family in Grid-Forming
(GFM) mode (Field Test):
Multiple FRT and Dynamic
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Figure 5 | Bolted Phase-to-Phase

FRT behaviour of the nGM
family in Grid-Forming (GFM) )
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Grid-Forming (GFM)

advances - configurable

inertia and damping

Figure 6 | Through
configurability of the inertia
and damping of a nGM GFM
the frequency Nadir of a
conventional system can be
greatly improved.
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The nGM family features fully configurable inertial
and damping behaviour. This guarantees maximum
compatibility with other GFM devices such as
synchronous generation or modern power electronics
converters. The optimization of these parameters is
easy to achieve thanks to our experience and ongoing
research, resulting in microgrids with improved
frequency Zenith and Nadir and highly damped
electromechanical modes.
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Grid-Forming (GFM)
advances - passivity

Resistance ()

The interconnection of passive systems is always
stable and because of this, Grid Codes will enforce
passivity requirements. The control system of the
nGM has been designed with passivity in mind and
because of this it is a GFM device that delivers robust
stability.

The passivity requirement applies to GFM systems
in frequency ranges that exclude the vicinity of the
fundamental frequency. Passivity is guaranteed at
those frequencies where the resistive part of the
output impedance is positive.

The passivity of the nGM family has been measured
using high-detail models containing the full
implementation of the control systems at DSP and
FPGA level and the hardware of the nGM.

Figure 7 | The resistive footprint
of the nGM200 proves it
behaves as a robust Grid
Forming device.
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Web interface

nGM converters can be monitored through a user-
friendly web interface, both locally and remotely.
The web interface includes real time visualization

of the full microgrid operation information, with

data refreshed every second. Besides, microgrid
operation data is stored every 5 minutes and logs
can be downloaded from the web interface, enabling
detailed diagnostics and long-term performance

assessment.

The platform also displays a list of events, enabling
quick detection of anomalies, and allows advanced
configuration of the microgrid operation, so
authorized users can tailor system behaviour to

specific installation requirements.
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Simulation models

Norvento provides a comprehensive suite of
simulation models for the nGM power converter,
enabling accurate grid-integration studies, dynamic
analyses, and compliance validation according to
applicable technical standards.

RMS Model for DIgSILENT PowerFactory Applicable UNE-EN 50549-2:2019
. : certification

(Grid-Following mode) standards TED 749 2020

. . . . . NTS-SEPE-v2.1
Certified snmula'tlon model.compllant with the NTS-SENP-v11
relevant supervisory technical standards, suitable
for slow-dynamic studies, grid-code compliance Modelling Scope Grid-connected, Grid following technology.
analyses, and general power-flow-based Main Features:
assessments. - Steady-State representation

- Flat Initialization

- Active Power Control

- Reactive Power Control Modes
- Fault response

- Response to frequency events

- Protections

Dynamic Scope RMS, positive and negative sequence
Time step range 0.5ms —10 ms

EMT Model for DIgSILENT PowerFactory Modelling Active Power Control
Scope

Reactive Power Control Modes

Both Grid-Following and Grid-Forming modes. This
model enables detailed electromagnetic transient

?naIyS|sj including f:flult behawourj harmonic w=f(P) Droop Control
|ntera.\ct|ons, dynamics of weak grids, and fast U=f(Q) Droop Control
transients.

Response to frequency events

Protections

Virtual impedance
Current control during FRT
Seamless transition from grid-following

mode to grid-forming mode

Blackstart
Dynamic Scope EMT, positive and negative sequence
Time step range 2us-80us

16 Norvento Gridmaster Converter nGM



EMT Model Multi-Instance for MATLAB/Simulink

A multi-instance EMT model of the nGM converter
is available for MATLAB/Simulink, built using the
Functional Mock-up Interface (FMI) standard. This
modelling approach enables efficient and scalable
simulation of systems containing several nGM units
operating in parallel or interacting within complex
microgrids.

Because each instance runs as a compiled Functional
Mock-up Unit (FMU), computational load is
significantly reduced compared to traditional detailed
Simulink implementations. As a result, large-scale
EMT studies, such as multi-converter dynamics

or system-level transient analysis, benefit from
substantially faster simulation times while maintaining
high-fidelity dynamic behaviour.

EMT Model for PSCAD (under development)

High-fidelity model designed for advanced transient
studies, control-interaction analysis, assessment of
system stability in complex grids, and evaluation of
converter behaviour under extreme or highly dynamic
network conditions.

17
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Specifications / Technical Data

nGM50 nGM100 nGM200
DC SIDE
Power [kW] 50 100 200
Voltage Range [V] 540 - 830 540 - 830 580 - 830
Bipolar Fuse Protected Yes
Precharging Circuit Yes
Max. Current [A] 86 172 345
AC SIDE
Power [KVA] 50 100 200
Rated Voltage [V] 400
AC Grid Connection 3ph + neutral
Galvanic isolation Yes, transformer integrated inside
Rated Frequency [Hz] 50/ 60
Voltage Range 10 %
+20 % with derating
Frequency Range +10 %
Nom. Current [A] 72 144 288
Max. Current [pu] 80 160 319
Current Overload at Grid Forming Condition Peak and RMS values may be independently configurated
Active and Reactive Power Capability See curve
Performance
Efficiency >93 % European efficiency: Charging 96.46 % /
Discharging 95.47 %
Stand-by Power Consumption [W] 50 80

General Data

Temperature Range Operation
Maximum Altitude

Cooling System

Location

Relative Humidity

Protection Class

Dimensions (W/H/D) [mm]
Weight [kg]

AC Protections

-10 °C / 40 °C permanently at full load
2000 m

Air forced

Indoors

Up to 95 % without condensation

Electronic components within watertight compartment, magnetic components within an

air forced ventilated compartment

600 /1800 / 425 1730 /1960 / 594
419 1076 1441

AC Side Disconection &

Short Circuit Current Protection
Anti-islanding

Grid Voltage Fluctuations (LVRT, HVRT)

Frequency Failure

DC Protections

Contactor + Circuit Braker

Yes, SW
Yes, SW
Yes, SW

DC Disconnection

DC Short Circuit Protection
Precharging circuit
Max. DC short circuit withstanding capability [kA]

Disconnector
+ Contactor

Disconnector
+ Contactor

Contactor

2 Poles fuses
Yes
50 100 100

18 Norvento Gridmaster Converter nGM
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Other Protections

nGMS50

nGM100

nGM200

Overtemperature
Ultracaps inside to operate several minutes
without supply

Emergency Push Button

Communications

IGBT, Control, Magnetics, Internal sensors

Yes

Yes

Modbus Ethernet

Monitoring

Webserver

microGrid control

Control capabilities and access to full microgrid status information

Local and remote data monitoring of the full microgrid. Data visualization every 1s.
Data logged every 5 minutes. Alarm management.

User friendly interface. Screens: real time visualization, graphic visualization,

data dowload, events, configuration.

General
Off-grid

On-grid

Transitions

microGrid device library - customizable on request

Microgrid control, SOC and calibration management.

Blackstart. Renewables maximization. Load imbalance control.
Regulation of voltage and frequency. Immediate coupling to genets. Virtual inertia.

Peak shaving. Energy arbitrage. Programmed power schedule. Grid support capabilities.
Reactive power compensation.

Grid synchronization without zero-crossing. Transition to off-grid in case of grid failure.
Transition on demand.

BMS

Photovoltaic
Genset Controllers
Grid Analyzers
Wind

Standards and Directives

Pylontech PowerCube H2, Pylontech PowerCube M1, Narada 51.2NESP,
Cegasa eBick 180, Cegasa eBick 280, Poweroad Flex215.
Huawei SUN2000, SMA.
Deep Sea Electronics 8620, Woodward easyGen 3200, ComAp InteliGen4 200.

Phoenix EEM-MB, Phoenix EEM-MA, Circutor CVM-E3-MINI- WiEth, Lacecal ITR.
Norvento nED100.

CE Marking
Safety and EMC:

IEC 62477-1:2022 + CORR:2024, IEC 61000

Zero Injection UNE 217001 with Norvento nAnalyzer
CISPR 11 + AMD1 + AMD2:2019

NTS (SEPE, SENP)

IEC 50549-2:2019

UNE 217002: 2020

19

Yes

Designed in accordance

Designed in accordance

Designed in accordance

Designed in accordance

Designed in accordance

Designed in accordance

Certified in accordance
by accredited laboratory

Certified in accordance
by accredited laboratory

Certified in accordance
by accredited laboratory

Certified in accordance
by accredited laboratory

Certified in accordance
by accredited laboratory

Certified in accordance
by accredited laboratory

Certified in accordance
by accredited laboratory

Certified in accordance
by accredited laboratory

Certified in accordance
by accredited laboratory

Certified in accordance
by accredited laboratory

Certified in accordance
by accredited laboratory

Certified in accordance
by accredited laboratory
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The information in this catalogue is only for
informational purposes, it may differ from the
final specifications of the equipment.

Product manufactured in Spain.
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