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Where do | come from ?

Where do | come from ?

@ Among the world’s 50 best
universities in Engineering in
the QS and Shanghai
rankings by subject.

o 30,864 students
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Where do | come from ?

Where do | come from ?

-
. 13
IRI Automatic Control Group \g/

@ Modeling and Control Sytem Design

@ State and parameter estimation

e Fault diagnosis & Fault-tolerant control

@ Prognosis and system health monitoring

@ Advanced control of complex and large-scale systems
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https://www.iri.upc.edu/research/automatic_control

Where do | come from ?

Where do | come from ?

Hydrogen and energy laboratory

@ Modeling and control of electrochemical systems

e Hydrogen Technologies (mobility, CHP)
@ Redox Flow Bateries.
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http://wiki.iri.upc.edu/index.php/Fuel_Cell_Lab
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The Role of energy storage system

Impact of RES integration on electrical grids

T T T T T
Typical PV generation
profile i

peak power
feed-in

@ RES are non dispatchable, intermittent and load decoupled in generation
@ Grid congestion, Voltage regulation, Stability issues from power imbalance
@ Weakening of grid by replacing resilient generating systems with static RES

— Energy storage systems used to mitigate issues with RES integration!!!
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The Role of energy storage system

The role of automatic control in ESS

@ ESS technology
o Readiness (i.e SOC and SOH estimation)
e Help to improve efficiency and lifetime.
@ Grid interfacing power converter systems
o Real-time control of ESS for improved grid resilience, power
quality and stability.
@ Management of ESS

e Optimising operation of ESS and electric grids.
e Minimise component degradation and improved lifetime.
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The Role of energy storage system

Control architecture for ESS in microgrids
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The Role of energy storage system
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@ Conventional control: maximising
self-consumption for economic

benefit

@ Grid congestion
@ Battery degradation

@ MPC with forecast information can
overcome this

@® How does forecast accuracy affect
MPC performance??
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The Role of energy storage system

Model predictive control

External forecasting unit

MPC scheduler (Supervisory external system)

the isation problem for
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Real time operation based on sampling frequency

Existing works in MPC for electrical system has only focussed on

Improving operational efficiency
@ Achieve economic operation: energy arbitrage, reduce operational
costs.
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The Role of energy storage system

Different ESS

Different ESS offer different possibilities and characteristics:

High Power Supercapacitor
Power

Lifetime eycles] 10000 0000

We have experience using :
@ Supercapacitor
e Batteries (LIPEFO)
e Hydrogen
e Vanadium Redox Flow Batteries (VRFB)
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The Role of energy storage system

MPC for islanded microgrids with hybrid ESS

m m —
Battery banl

Supercapacitor  Fuelcell Dispatchable
electrolyser system  generator

Tri-hybrid ESS needed to ensure maximum utilisation of RES energy
Lack of infinite reservoir in main grid
Need for power curtailment and dispatchable generation

MPC can be used to achieve maximisation of RES generation utilisation,
minimisation of ESS degradation and maximisation of microgrid operational
efficiency
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The Role of energy storage system

Results- energy management in islanded grid
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The Role of energy storage system
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Redox Flow Batteries

Redox Flow Batteries
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Redox Flow Batteries

Redox Flow Batteries : Working topics

@ SOC/SOH estimation based on electrochemical models
@ Online/Offline parameter estimation from experimental data

e Optimal operation modes (determining optimal electrolyte
flow)

e Simplified models to integrate RFB in electrical networks
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Redox Flow Batteries

Presentation Outline

@ Redox Flow Batteries
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Feel free to contact me :
ramon.costa@upc.edu

Thank you for your attention!

Questions?
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