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- Where is the application? -

Hydro-Québec high voltage grid [1]

Dorval-Lodge, QCDorval-Lodge, QC

Nano-grid
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- What is the system? -

Power cube

Dorval-Lodge PV installation, February 2021

Energy contribution of the installation since February 2021*

Antenna

Batteries Batteries Batteries

PV array

Generator

48%

52%

*

🎯 Project goal

How to minimise the generator 

diesel usage?
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- How to achieve this goal? -

Objective 1

System 

modeling

Objective 2

Control 

optimization
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- System Architecture -

AGS: Automatic Generator Starter

PV array

Power converters

Power cube

Generato

r

Antenna

BatteriesBatteries HeatersBatteries

AGS
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« System Modeling »
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- System Architecture -

PV array

Power converters

Power cube

Generator

Antenna

BatteriesBatteries HeatersBatteries

AGS

Temperature (°C)

Irradiance (W/m2)

Heaters power (W)

Antenna power (W)

S
o

C
m

in
(%

)

S
o

C
m

a
x

(%
)

C
h
rg

ra
te

(%
)

Fuel consumption (L)

Diesel engine starts



EMR’23, Lille, June 2023
10

EMR PHOTOVOLTAIC NANO-GRID MODELING AND DIESEL GENERATOR USAGE OPTIMIZATION

- Model inputs and outputs -
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- EMR -
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- EMR -
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- Modeling comparison records: 2021-11-02 to 2021-11-14 -

NMAE: 2.2 %

NMAE: 1.6 %

NMAE: 2.1 %

NMAE: Normalized Mean Absolute Error
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- Modeling comparison records: 2022-02-24 to 2022-03-03 -

NMAE: 16.6 %

NMAE: 6.3 %

NMAE: 8.7 %

NMAE: Normalized Mean Absolute Error
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- Snow Coverage -

Dorval-Lodge installation  PV array snow coverage February 2021

The snow coverage on the PV array is a limitation of this model
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- Optimization structure -
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- Results for winter (2022-01-25 to 2022-03-20) -
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- Results for Spring (2022-03-20 to 2022-05-26) -
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- Improvement -

Estimation errors:

Battery SoC: 2.2 %

PV power: 1.6 %

Generator power: 2.1 %

System 

modeling
Control 

optimization

Generator usage cost:

Winter: -10 %

Spring: -12 %
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- Contributions -

Modeling frameworkModeling framework

Predictive scenariosPredictive scenarios

Optimized set pointsOptimized set points
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- Perspectives -

Submodels improvementSubmodels improvement

Other period optimizationOther period optimization

Other control algorithmsOther control algorithms
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