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Tópicos a serem abordados

❑ Por que o BMS é necessário?

❑ Funções do BMS;

❑ Arquiteturas de BMS;

❑ Estrutura interna.
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Por que utilizar o BMS?
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Por que o BMS é necessário?
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Fonte: S. Park et. al.. “Review of  state-of-the-art battery state estimation technologies for battery management systems of  stationary energy storage systems”. 

Journal of  Power Electronics. 2020. 
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Por que o BMS é necessário?
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Funcionalidades do BMS
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“A battery management system (BMS) turns a collection of dumb

cells into an intelligent and safe battery pack.” Lithium Balance.

Fonte: J. V. Barreras et. al. “Fuse and Switch Box Design, Modeling and Characterization in HIL Simulation Environment for BMS Testing” International Conference 

on Sustainable Mobility. Applications (SMART2015), 2015 
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Funções detalhadas

Fonte: J. V. Barreras. “Practical Methods in Li-ion Batteries for Simplified Modeling, Battery Electric Vehicle Design, Battery Management System Testing

and Balancing System Control “. PhD Thesis. Aalborg University
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Arquiteturas de BMS
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Exemplos de BMS
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Exemplos de BMS
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Balanceamento das tensões das células
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Exemplo – Desbalanceamento das tensões
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Chumbo ácido

LiPo

Fonte: D. Andrea. “Battery Management Systems for Large Lithium-Ion Battery Packs”. Artech House. 2010. 
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Exemplo – Desbalanceamento das tensões
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Fonte: D. I. Stroe. “Storage Systems based on Lithium-Ion Batteries for Grid Support and Automotive Applications.” PhD Course. Aalborg University. 2018



1423/02/2021

Estratégias de balanceamento
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Fonte: J. V. Barreras et. al. “Multi-Objective Control of  Balancing Systems for Li-Ion Battery Packs: A Paradigm Shift?” Vehicle Power and Propulsion 

Conference. 2014. 
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Estratégias de balanceamento
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Fonte: J. V. Barreras et. al. “Multi-Objective Control of  Balancing Systems for Li-Ion Battery Packs: A Paradigm Shift?” Vehicle Power and Propulsion 

Conference. 2014. 
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Balanceamento de tensão ou de estado de carga?
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Fonte: Sihua Wen. “Cell balancing buys extra run time and battery life” Texas instruments. 2009.
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Balanceamento de tensão ou de estado de carga?

Prof. Allan Fagner Cupertino

Fonte: J. V. Barreras et. al. “Multi-Objective Control of  Balancing Systems for Li-Ion Battery Packs: A Paradigm Shift?” Vehicle Power and Propulsion 

Conference. 2014. 

❑ Balanceamento por tensão

➢ Estratégia: medição da tensão de cada célula;

➢ Simples e melhor para situações em que as células são similares;

➢ Ruim para certas químicas.

❑ Balanceamento por SOC

➢ Estratégia: Estimar o estado de carga de cada célula, capacidade e energia

consumida pelo BMS;

➢ Melhor para células com impedâncias diferentes;

➢ Maior complexidade.
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Métodos de balanceamento
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Máximo → energia Médio → absorção e injeção

Mínimo → absorção de potência Abordagem ativa → autoregulação
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Balanceamento dissipativo
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Fonte: A. Rufer. “Energy Storage: Systems and Components," CRC Taylor & Francis Group, 2018.
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Balanceamento ativo baseado em capacitores
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Capacitor flutuante Capacitor chaveado

Fonte: A. Rufer. “Energy Storage: Systems and Components," CRC Taylor & Francis Group, 2018.
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Monitoramento
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Fonte: Lithium Balance Diagnostic Software

Exemplo de software de monitoramento
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Fontes:

[1] Lithium Balance Diagnostic Software

[2] Kokam

Exemplo de software de monitoramento
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