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MOTIVATION REGULAR OPERATION (STEADY SOH)
B Monitoring the state of charge (SoC) and state of health (SoH) is critical 0.8-
for the operational management of a redox flow battery 0.6- A 4 =3
B SoC and SoH are usually costly to measure and require the consideration of 3 0.4- | V4 |
long-term degradation effects 9 i | , % /7 \ . e Tre

Prediction

B Ultrasonic flow sensors are used to monitor the SoC and SoH of a
vanadium redox flow battery
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SoC model prediction for steady SoH based on SoS* (SD=2.3%)
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Ultrasonic sensor measurements
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B Nernst equation used to calculate SoC
B Coulomb Counting used to determine SoH

HIGH CHARGING RATE (CHANGING SOH)

High currents lead to crossover effects and recoverable loss of capacity
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Ultrasonic measurements of negative Not taking the SoH into account leads to
electrolyte give information about the flawed SoC predictions - SoH-adapted
relative capacity SoC prediction performs better

=» Properties of both electrolytes are useful to predict the SoH and to get
Scheme of a Vanadium Redox Flow Battery and sensor positions valid SoC predictions dependent on the SoH

SOC/SOH MODEL CONCLUSION

SOS- SOoS+H Both SoC and SoH can be monitored by ultrasonic sensors, even for non-
reqular scenarios . While the negative electrolyte provides information about
the SoH, the SoC estimation is dependable on the SoH itself and the ultrasonic

SoC properties of the positive electrolyte. An application for other types of redox
flow batteries is conceivable.
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SoS* Speed of sound of positive V4+/\V>* electrolyte”
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