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Publishable summary 
 
The HIGREEW project sets out to design, build, and demonstrate a prototype based on a new generation of 
Aqueous Organic Redox Flow Battery (AORFB) based on a water-soluble low-cost organic electrolyte and 
featuring low-cost components and long service life. A fully functional AORFB prototype would be one of 
the major outcomes of the project. The scope of WP4 is to build the prototype which entails the transition 
from lab scale to final integration in La Plana (WP5). There are several steps or milestones to be achieved 
within the major tasks, Task 4.5 Battery Management system design and control strategies is an important 
task since the battery BMS (battery management system) will be defined and developed. 
 
The control strategies to be implemented in the BMS have been tested in the laboratory and will be based 
both on the experience acquired in the management of the La Plana hybrid plant and on the experience 
acquired more particularly from the single cell tests in the laboratory. 
 
This task is of great importance since the control of the battery is defined and developed here and the final 
operation of the battery will depend on it. For the development of this task, the inputs of the preceding 
tasks, mainly tasks 4.1, 4.2, 4.3 and 4.4, have been specified, since in these tasks the sensors, actuators, 
power electronics, etc. have been defined. With all this information the BMS has been developed and for 
this purpose it has been necessary to select different devices that will compose the main cabinet of the 
BMS. 
 
Deliverable 4.5 compiles the work done in task 4.5, from the design of the BMS cabinet to the different 
control modes that have been proposed for the operation of the battery. 
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Sheet number Label description References Notes
0 NOMENCLATURE Comments


1 Map PLC S7-1500 E/S
2 Map Freq driver (Profinet)
3 Map EMS (Profinet)
4 Map DC-DC (Modbus)
5 Map DC-AC (Modbus)
6 Map EMS (S7)


500 Estructure "DB_PLC_EF"
501 Estructure "DB_Pump_EF"


1000 Estructure "DB_PLC_SF"
1001 Estructure "DB_Pump_SF"


1500 Estructure "EA.HCA"


2000 Estructure "SA.HCA"


2500 Estructure "EA.HMI"


3000 Estructure "SA.HMI"


10000 Estructure "HCA_P.GRAL"
PARAMETERS


DEVICES( byte - byte Comms)


FORMATTED INPUTS


FORMATTED OUTPUTS


HCA_EA (Algorithm inputs)


HCA_SA (Algorithm outputs)


HMI_EA (HMI read)


HMI_SA (HMI Write)







ATAJO Descripción Obervación Adicional
CNTRL+A Crear un hipervinculo
CNTRL+O Ir a una pestaña
CNTRL+Q Insertar filas Pregunta cuantas filas se quieren crear
CNTRL+F Borra el formato de las celdas
CNTRL+I Lleva directamente al índice


ATAJOS







LKS01 Leakage sensor Stack 1: leakage detected? Bool 0
0 = no leakage


1 = leakage
R Status LKS-01


LKS02 Leakage sensor Stack 2: leakage detected? Bool 1
0 = no leakage


1 = leakage
R Status LKS-02


LKS03 Leakage sensor Tank: leakage detected? Bool 2
0 = no leakage


1 = leakage
R Status LKS-03


SAF01 Safety relays: Manual activation? Bool 3
0 = no safety switch activation


1  = safety switch activated
R alarm SAF-01


AV01O Valve 1 opened Bool 4
0 = Indeterminate
1 = valve opened


R Status AV-01-O


AV01C Valve 1 closed Bool 5
0 = Indeterminate


1 = valve closed
R Status AV-01-C


AV02O Valve 2 opened Bool 6
0 = Indeterminate
1 = valve opened


R Status AV-02-O


AV02C Valve 2 closed Bool 7
0 = Indeterminate


1 = valve closed
R Status AV-02-C


PCVN01A Pressure control valve pressure switch Bool 0
0 = (actual value ≠ set value)
1  = (actual value = set value)


R Status PCVN01


1 R
2 R
3 R
4 R
5 R
6 R
7 R
0 R
1 R
2 R
3 R
4 R
5 R
6 R
7 R
0 R
1 R
2 R
3 R
4 R
5 R
6 R
7 R


C01 Chiller: on / off Bool 0
0 = Chiller on
1 = Chiller off


R/W Order C-01


1


FAN01 Fan 1: on / off Bool 2
0 = Valve closed
1 = Valve open


R/W Order FAN-01


Map PLC S7-1500 E/S
Sensor /Actuator 


name (P&ID)
Card


Digital inputs card 1


R/W permits Information typeDefinition Bit Units Values/RangeData type Analog typeByteName


100


101


102


103







FAN02 Fan 2: on / off Bool 3
0 = Fan off
1 = Fan on


R/W Order FAN-02


AC01 A/C: on / off Bool 4
0 = A/C on
1 = A/C off


R/W Order AC-01


H01 Heater: on / off Bool 5
0 = Heater off
1 = Heater on


R/W Order H-01


AV01 Motorized Mixing Valve 1 Relay Bool 6
0 = Normal position
1 = Mixing position


R/W Order AV-01


AV02 Motorized Mixing Valve 2 Relay Bool 7
0 = Normal position
1 = Mixing position


R/W Order AV-02


0 R/W
1 R/W
2 R/W
3 R/W
4 R/W
5 R/W
6 R/W
7 R/W
0 R/W
1 R/W
2 R/W
3 R/W
4 R/W
5 R/W
6 R/W
7 R/W
0 R/W
1 R/W
2 R/W
3 R/W
4 R/W
5 R/W
6 R/W
7 R/W


TS0101 Temperature sensor neg. electrolyte: tank int 0 RDT °C (-50..250)* R Measure TS-0101
2


TS0201 Temperature sensor pos. electrolyte: tank int 4 RDT °C (-50..250)* R Measure TS-0102
6


TS0102 Temperature sensor neg. electrolyte: pipe int 8 RDT °C (-50..250)* R Measure TS-0201
10


TS0202 Temperature sensor pos. electrolyte: pipe int 12 RDT °C (-50..250)* R Measure TS-0202
14


TS03 Temperature sensor: room temperature int 16 4-20mA °C -20..80 R Measure TS-03
PS01 Pressure sensor: neg. electrolyte int 18 4-20mA bar 0..2.5 R Measure PS-01
PS02 Pressure sensor: pos. electrolyte int 20 4-20mA bar 0..2.5 R Measure PS-02
FS01 Flow sensor: neg. electrolyte int 22 4-20mA l/min 0..100 R Measure FS-01
FS02 Flow sensor: pos. electrolyte int 24 4-20mA l/min 0..100 R Measure FS-02
LS01 Level sensor: neg. electrolyte hydr. pressure int 26 0-10V bar 0..0.4 R Measure LS-01
LS02 Level sensor: pos. electrolyte hydr. pressure int 28 0-10V bar 0..0.4 R Measure LS-02


OCV01 Reference cell: open circuit voltage int 30 -10..+10 V V -1..+1 V R Measure OCV-01
HS01 Hydrogen Sensor: hydrogen concentration int 32 4-20mA ppm 0..10000 R Measure HS-01


Digital Outputs card 1


Analog inputs 2


Analog Inputs 1 (RTD)


103


100


101


102







CS01 Chlorine Sensor: chlorine concentration int 34 4-20mA ppm 0..5 R Measure CS-01
VST01 Stack 1: voltage int 36 4-20mA V 0..50 R Measure
VST02 Stack 2: voltage int 38 4-20mA V 0..50 R Measure
AST01 Stack 1: current int 40 4-20mA A -100..100 R Measure
AST02 Stack 2: current int 42 4-20mA A -100..100 R Measure
PSN01 Nitrogen pressure sensor int 44 4-20mA bar 0..200 R Measure PSN-01


46
Analog Outputs 1 PCVN01 Pressure control valve int 0-10V mbar 0..100 PCVN-01


FIN


Analog inputs 3







0 Bool
0 = DES1
0 → 1 = CON 


0 = El motor frena con el tiempo de deceleración p1121 del generador de rampa. El convertidor desconecta el motor 
durante la parada.
1 = El convertidor pasa al estado "Listo para el servicio". Si además el bit 3 = 1, el convertidor conecta el motor.


Orden


1 Bool
0 = DES2
1 = Sin DES2


0 =Desconectar inmediatamente el motor; a continuación se produce parada natural.
1 = Se puede conectar el motor (orden CON).


Orden


2 Bool
0 = Parada rápida (DES3)
1 = Sin parada rápida (DES3)


0 = Parada rápida: el motor frena hasta la parada con el tiempo de deceleración DES3 p1135.
1 = Se puede conectar el motor (orden CON).


Orden


3 Bool
0 = Bloquear Servicio
1 = Habilitar servicio


0 = Desconectar inmediatamente el motor (suprimir impulsos).
1 = Conectar el motor (habilitación de impulsos posible).


Orden


4 Bool
0 = Bloquear GdR
1 = No Bloquear GdR 


0 = El convertidor ajusta inmediatamente a 0 su salida del generador de rampa.
1 = Es posible la habilitación del generador de rampa.


Orden


5 Bool
0 = Detener GdR
1 = Habilitar GdR


0 = La salida del generador de rampa permanece en el valor actual.
1 = La salida del generador de rampa sigue a la consigna.


Orden


6 Bool
0 = Bloquear consigna
1 = Habilitar consigna


0 = El convertidor frena el motor con el tiempo de deceleración p1121 del generador de rampa.
1 = El motor acelera con el tiempo de aceleración p1120 hasta alcanzar la consigna.


Orden


7 Bool 0 → 1 = Confirmar fallos Confirmar el fallo. Si todavía está presente la orden ON, el convertidor conmuta al estado "Bloqueo conexión". Orden


8 Bool Reservado Orden
9 Bool Reservado Orden


10 Bool
0 = Ningún mando por PLC
1 = Mando por PLC


0 = El convertidor ignora los datos de proceso del bus de campo.
1 = Mando a través del bus de campo; el convertidor adopta los datos de proceso desde el bus de campo.


Orden


11 Bool 0 = Inversión de sentido Invertir la consigna en el convertidor. Orden
12 Bool No utilizado Orden
13 Bool 1 = Subir Pmot 1 = Aumentar la consigna almacenada en el potenciómetro motorizado. Orden
14 Bool 1 = Bajar Pmot 1 = Reducir la consigna almacenada en el potenciómetro motorizado. Orden
15 Bool Reservado Orden


NSOLL_A Consigna velocidad 202 Int Orden rpm
0 Bool 1 = Listo para conexión La alimentación está conectada, la electrónica inicializada y los impulsos bloqueados. Estado


1 Bool 1 = Listo para servicio
El motor está conectado (CON/DES1 = 1); ningún fallo está activo. Con la orden "Habilitar servicio" (STW1.3), el 
convertidor conecta el motor.


Estado


2 Bool 1 = Servicio habilitado El motor sigue la consigna. Ver la palabra de mando 1, bit 3. Estado
3 Bool 1 = Fallo activo Existe un fallo en el convertidor. Confirmar fallo mediante STW1.7. Estado
4 Bool 1 = DES2 inactiva La parada natural no está activada. Estado
5 Bool 1 = DES3 inactiva La parada rápida no está activada. Estado
6 Bool 1 = Bloqueo de conexión activo La conexión del motor es posible tras DES1 y CON. Estado
7 Bool 1 = Alarma activa El motor permanece conectado; no se requiere confirmación Estado


8 Bool
1 = Divergencia de la velocidad en el margen de 
tolerancia


Divergencia consigna-valor real en el margen de tolerancia. Estado


9 Bool 1 = Mando solicitado Se solicita al sistema de automatización que asuma el mando del convertidor Estado


10 Bool
1 = Velocidad de referencia alcanzada o 
superada


La velocidad es mayor o igual a la velocidad máxima correspondiente. Estado


11 Bool 1 = límite de par alcanzado Se ha alcanzado o superado el valor de comparación para la intensidad o el par. Estado
12 Bool 1 = Freno de mantenimiento abierto Señal para la apertura o cierre de un freno de mantenimiento del motor. Estado
13 Bool 0 = Alarma Exceso de temperatura Motor Estado


14 Bool
0 = Motor gira a izquierda
1 = Motor gira a derecha


0 =Valor real interno del convertidor > 0.
1 = Valor real interno del convertidor < 0.


Estado


15 Bool 0 = Alarma Sobrecarga térmica Convertidor Estado
NIST_A Velocidad real 252 Int Medida rpm


FIN


200


250


Palabra de mando


STW1


Palabra de estadoZSW1


Map Freq driver (Profinet)


Name Definition Data type UnitsValue/range Information type CommentBit NumProfinet direction Bit def







OUTPUTS


Status Estado General 520 Dint


0 = Alarm
1 = StandBy
2 = Dischanging
3 = charging
4 = SOH Calibration 


Salida BMS


Pdisp Potencia Disponible 524 Real 0…10000 Salida BMS kW
SOC Estado de carga 528 Real 0…100 Salida BMS %
SOH Estado de salud 532 Real 0…100 Salida BMS %


CommStatus Bit del estado de comunicación 0 Bool
0 = Error Comunicación
1 = Comunicación OK


Salida BMS


StatusAlarm Estado Alarma 1 Bool
0 = 
1 = CCU en Alarma


Salida BMS


INPUTS


Control Comando Control 500 Dint


0…0xFFFF
Bit0-3: Nuevo Comando
            0 =Alarma
            1 = Rearmar
            2 = Conectar
            3 = SOH Calibration
            4 = 
            15 = Ningún Comando 


Entrada BMS


PrevDemanda Previsión de demanda 504 Real -10000…10000 Entrada BMS kW
SPP Consigna Potencia Activa 508 Real -10000…10000 Entrada BMS kW
SPQ Consigna Potencia Reactiva 512 Real -10000…10000 Entrada BMS kVAr


FIN


Map EMS (Profinet)


Name Definition Data Type Value/range Information type Units Comment


536


Profinet direction Bit Num Bit def







Base Settings
Date 3/16 1000 Udint R/W
Time 3/16 1002 Udint R/W
IP address 4 1004 Udint R
Subnet 3/16 1006 Udint R/W
Gateway 3/16 1008 Udint R/W
ResetParams 1/5 1010 Uint R/W Reset parameters to factory settings
TimeOutComms 3/6 1016 Uint R/W Time out for communicarions
ResetCPU 1/5 1017 Uint R/W Setting this flag will restart the CPU (Only Idle or Error state)
SetSystConf 3/6 1018 Uint R/W Setting for connected system configuration


3/6 1028 Int R/W
Info Area


SerialNumberSys 4 2000 Udint R
SerialNumberDC 3 2002 Udint R
CountWarnings 4 2402 Uint R
WarningAlarm1 4 2403 Uint R
WarningAlarm2 4 2404 Uint R
WarningAlarm3 4 2405 Uint R
WarningAlarm4 4 2406 Uint R
WarningAlarm5 4 2407 Uint R
WarningAlarm6 4 2408 Uint R
WarningAlarm7 4 2409 Uint R
WarningAlarm8 4 2410 Uint R
WarningAlarm9 4 2411 Uint R
WarningAlarm10 4 2412 Uint R
WarningAlarm11 4 2413 Uint R
WarningAlarm12 4 2414 Uint R
WarningAlarm13 4 2415 Uint R
WarningAlarm14 4 2416 Uint R
WarningAlarm15 4 2417 Uint R
WarningAlarm16 4 2418 Uint R
WarningAlarm17 4 2419 Uint R
WarningAlarm18 4 2420 Uint R
WarningAlarm19 4 2421 Uint R
WarningAlarm20 4 2422 Uint R
AlamsChange 1 2808 Uint R
CountAlarms 4 2809 Uint R
Alarm1 4 2810 Uint R
Alarm2 4 2811 Uint R
Alarm3 4 2812 Uint R
Alarm4 4 2813 Uint R
Alarm5 4 2814 Uint R
Alarm6 4 2815 Uint R
Alarm7 4 2816 Uint R
Alarm8 4 2817 Uint R
Alarm9 4 2818 Uint R
Alarm10 4 2819 Uint R
Alarm11 4 2820 Uint R
Alarm12 4 2821 Uint R
Alarm13 4 2822 Uint R
Alarm14 4 2823 Uint R
Alarm15 4 2824 Uint R
Alarm16 4 2825 Uint R
Alarm17 4 2826 Uint R
Alarm18 4 2827 Uint R
Alarm19 4 2828 Uint R
Alarm20 4 2829 Uint R


Map DC-DC (Modbus)


Variable name Definition Data type Value/range
Information 


type
Units CommentResolution


Modbus 
type


Modbus direction Bit Num
Bit 
def







EventsChange 1 3215 Uint R
ActEvents 4 3216 Uint R
Event1 4 3217 Uint R
Event2 4 3218 Uint R
Event3 4 3219 Uint R
Event4 4 3220 Uint R
Event5 4 3221 Uint R
Event6 4 3222 Uint R
Event7 4 3223 Uint R
Event8 4 3224 Uint R
Event9 4 3225 Uint R
Event10 4 3226 Uint R
Event11 4 3227 Uint R
Event12 4 3228 Uint R
Event13 4 3229 Uint R
Event14 4 3230 Uint R
Event15 4 3231 Uint R
Event16 4 3232 Uint R
Event17 4 3233 Uint R
Event18 4 3234 Uint R
Event19 4 3235 Uint R
Event20 4 3236 Uint R
Event21 4 3237 Uint R
Event22 4 3238 Uint R
Event23 4 3239 Uint R
Event24 4 3240 Uint R
Event25 4 3241 Uint R
Event26 4 3242 Uint R
Event27 4 3243 Uint R
Event28 4 3244 Uint R
Event29 4 3245 Uint R
Event30 4 3246 Uint R
Event31 4 3247 Uint R
Event32 4 3248 Uint R
Event33 4 3249 Uint R
Event34 4 3250 Uint R
Event35 4 3251 Uint R
Event36 4 3252 Uint R
Event37 4 3253 Uint R
Event38 4 3254 Uint R
Event39 4 3255 Uint R
Event40 4 3256 Uint R
Event41 4 3257 Uint R
Event42 4 3258 Uint R
Event43 4 3259 Uint R
Event44 4 3260 Uint R
Event45 4 3261 Uint R
Event46 4 3262 Uint R
Event47 4 3263 Uint R
Event48 4 3264 Uint R
Event49 4 3265 Uint R
Event50 4 3266 Uint R
Event51 4 3267 Uint R
Event52 4 3268 Uint R
Event53 4 3269 Uint R
Event54 4 3270 Uint R
Event55 4 3271 Uint R
Event56 4 3272 Uint R
Event57 4 3273 Uint R
Event58 4 3274 Uint R
Event59 4 3275 Uint R







Event60 4 3276 Uint R
Event61 4 3277 Uint R
Event62 4 3278 Uint R
Event63 4 3279 Uint R
Event64 4 3280 Uint R
Event65 4 3281 Uint R
Event66 4 3282 Uint R
Event67 4 3283 Uint R
Event68 4 3284 Uint R
Event69 4 3285 Uint R
Event70 4 3286 Uint R
Event71 4 3287 Uint R
Event72 4 3288 Uint R
Event73 4 3289 Uint R
Event74 4 3290 Uint R
Event75 4 3291 Uint R
Event76 4 3292 Uint R
Event77 4 3293 Uint R
Event78 4 3294 Uint R
Event79 4 3295 Uint R
Event80 4 3296 Uint R
Event81 4 3297 Uint R
Event82 4 3298 Uint R
Event83 4 3299 Uint R
Event84 4 3300 Uint R
Event85 4 3301 Uint R
Event86 4 3302 Uint R
Event87 4 3303 Uint R
Event88 4 3304 Uint R
Event89 4 3305 Uint R
Event90 4 3306 Uint R
Event91 4 3307 Uint R
Event92 4 3308 Uint R
Event93 4 3309 Uint R
Event94 4 3310 Uint R
Event95 4 3311 Uint R
Event96 4 3312 Uint R
Event97 4 3313 Uint R
Event98 4 3314 Uint R
Event99 4 3315 Uint R
Event100 4 3316 Uint R


Process set values


PowerOperation 1/5 4000 Uint 0 = No Power operation
1 = Power operation active


R/W


Reset 1/5 4002 Uint 1 = Reset all error messages R/W
SlaveNum 3/6 4007 Uint 0/16 R/W


ErrorMultSlaves 3/6 4008 Uint


0 = Entire system continues to run if an error ocurrs at 
an individual participant


1 = Entire system is switched off if an error occurs at an 
individual participant


R/W


MaxBatV Max. Battery voltage 3/6 4100 Uint 0/7000 R/W 0,01 V
MinBatV Min battery voltage 3/6 4101 Uint 0/7000 R/W 0,01 V
MaxBatCharI Max battery chargin current 3/6 4106 Uint 0/2500 R/W 0,1 A
MinBatCharI Max battry discharging current 3/6 4109 Uint 0/2500 R/W 0,1 A


EndVICurve End Voltage of the voltage-curent 
charateristic curve


3/6 4112 Uint 100/700 R/W 0,1 V


MaxVICurve Max Voltage of the voltage-curent 
charateristic curve


3/6 4115 Uint 5/167 R/W 1 A







InVICurve Initial Voltage of the voltage-
curent charateristic curve


3/6 4118 Uint 1/50 R/W 1 A


Max power per DC phase 3/6 4121 Uint 0/1200 R/W 1 W
Max battery voltage 3/6 4124 Uint 0/750 R/W 0,1 V
Min battery voltage 3/6 4127 Uint 0/700 R/W 0,1 V


Battery current set value in pure 
DC-DC operation


3/6 4500 Uint -250/250 R/W 1 A


Permitted current change 
dynamic in pure DC-DC operation


3/6 4501 Uint 1/3500 R/W 0,01 A/ms


Process Set values


Status 4 5000 Uint


Current Status
0 = Switching on


1 = Alarm
2 = Idling


3 = Operation
4 = Maintenance


R


Nslaves Number of connected slaves R
OperMode Current operating mode 4 5010 String 0/200 R Es un string de 5 registros
VBat Battery voltage 4 5100 Uint R 0,1 V
IBat Battery Current 4 5110 Int R 1 A
Pbat DC power 4 5120 Int R 0,001 kW


StatusI 4 5123 Uint


Status of current limiting
0 = Not active


1 = Pmax
2 = Max charging current


4 = Max discharging current
8 = Max battery voltage
16 = Min battery voltage


1


OverCap Overload capacity 4 5126 0,1 %
DCV DC link voltage 4 5127 1 V


StatusLimit Status of the limiting controller 
for battery voltage


3 5300 String


TempAir Suction air temperature 4 5510 Int 1 ºC


FIN







Settings
Date 3/16 1000 Udint R/W
Time 3/16 1002 Udint R/W
IP address 4 1004 Udint R
Subnet 4 1006 Udint R
Gateway 4 1008 Udint R
ResetParams Reset parameters to factory settings 1/5 1010 Uint R/W
TimeOutComms Time out for communicarions 3/6 1016 Uint R/W
ResetCPU Setting this flag will restart the CPU (Only Idle or Error state)1/5 1017 Uint R/W


SetSystConf Setting for connected system configuration 3/6 1018 Uint


0 = No config
1 = Simulator


2 = DC-DC only
3 = n*AC-DC m*DC-DC


R/W 1


ResetCustomValues 3/6 1028 Int
1 = save parameter


-1 = Restore default settings
R/W 1


Info System
SerialNumberSys 4/16 2000 String[32] R/W
SerialNumberACDC 3/16 2008 Udint R/W 1


Nominal Values


PowerStageConf 1/5 4000 Uint
0 = Power Stage Off
1 = Power Stage On


R/W 1


PhaseNomValue 1/5 4001 Uint
0 = Asymmetric


1 = Symmetric (individual conf possible)
R/W


Reset Resets current alarm and warning messages 1/5 4002 Uint 1 = Reset all error messages R/W 1


PrechargeDCConf 3/6 4005 Uint


0 = Device waits for external pecharge of DC link


1 = device precharges external DC link to necessary star-up voltage


2 = Behaviour similar to 1 with additional support of DC modules 
(necessary of island operation)


R/W 1


RefFrameSelec Sets reference frame convention 3/6 4006 Uint
0 = Producer reference frame
1 = consumer reference frame


R/W 1


SlaveNum Specifies the slave that will be addressed 3/6 4007 Uint 0 = broadcast /same values for all slaves R/W 1


ErrorMultSlaves Error handling policy for systems with multiple slaves 3/6 4008 Uint


0 = relaxed (System keeps running even if some slaves are in error 
state.)


1 = strict (System shuts down as soon as one component is in error 
state.)


R/W 1


GRidType 3/6 4009 Uint


0 = Grid-tied 400V, 50Hz
1 = Grid-tied 480V 60Hz


2 = Island mode 400V 50Hz
3 = Island mode 480V 60Hz


4 = Grid-tied 380V 60Hz


R/W 1


SubSlaveAdrr Specifies the subslave that will be addressed 3/6 4010 Uint 0 = broadcast /same values for all slaves R/W 1
SlaveIDAdrr Use the modbus slave ID for addressing 1/5 4011 Uint 0/1 R/W 1


Map DC-AC (Modbus)


Variable name Definition Data type Value/Range Information type Resolution Units Comment
Modbus 


type
Modbus direction Bit num


Bit 
def







PolErrorSubSlave 1/5 4012 Uint


0 = strict (AC-DC module switches to error state if at least one 
submodule is in error state)


1 = relaxed (AC-DC module switches to error state if all sub 
modules are in error state)


2 = off (if possible ACDC module continues onperation even if all 
sub modules are in errorstate)


R/W 1


PowerNomValAC Signed power nominal value AC (sign influences cos phi) 3/6 4195 Int -3200/3200 R/W 0,001 kVA
PowerNomValACL1 Signed power nominal value AC L1 (sign influences cos phi)3/6 4196 Int -12500/12500 R/W 0,001 kVA
PowerNomValACL2 Signed power nominal value AC L2 (sign influences cos phi)3/6 4197 Int -12500/12500 R/W 0,001 kVA
PowerNomValACL3 Signed power nominal value AC L3 (sign influences cos phi)3/6 4198 Int -12500/12500 R/W 0,001 kVA
PowerNomValACUnsig Power nominal value AC 3/6 4199 Uint 0/37500 R/W 0,001 kVA
PowerNomValACL1Unsig Signed power nominal value AC L1 3/6 4200 Int -12500/12500 R/W 0,001 kVA
PowerNomValACL2Unsig Signed power nominal value AC L2 3/6 4201 Int -12500/12500 R/W 0,001 kVA
PowerNomValACL3Unsig Signed power nominal value AC L3 3/6 4202 Int -12500/12500 R/W 0,001 kVA
MaxGridCurrentRMSL1 Maximum grid current RMS L1 (charging and discharging)3/6 4203 Uint 0/800 R/W 0,01 A
MaxGridCurrentRMSL2 Maximum grid current RMS L2 (charging and discharging)3/6 4204 Uint 0/800 R/W 0,01 A
MaxGridCurrentRMSL3 Maximum grid current RMS L3 (charging and discharging)3/6 4205 Uint 0/800 R/W 0,01 A
CosPhiL1 nominal value cos phi L1 3/6 4206 Int -100/100 R/W 0,01
CosPhiL2 nominal value cos phi L2 3/6 4207 Int -100/100 R/W 0,01
CosPhiL3 nominal value cos phi L3 3/6 4208 Int -100/100 R/W 0,01
L1Ind Phase L1 inductive/capacitive (TRUE = inductive) 1/5 4213 Uint 0/1 R/W
L2Ind Phase L2 inductive/capacitive (TRUE = inductive) 1/5 4214 Uint 0/1 R/W
L3Ind Phase L3 inductive/capacitive (TRUE = inductive) 1/5 4215 Uint 0/1 R/W
Ind Phases are inductive/capacitive (TRUE = inductive) 1/5 4216 Uint 0/1 R/W
CosPhiL1L3 Nominal value cos phi for L1-L3 3/6 4217 Uint -100/100 R/W 0,01
SinPhiL1L3 Nominal value sin phi L1- L3 3/6 4218 Uint -100/100 R/W 0,01
SinPhiL1 Nominal value sin phi L1 3/6 4219 Int -100/100 R/W 0,01
SinPhiL2 Nominal value sin phi L2 3/6 4220 Int -100/100 R/W 0,01
SinPhiL3 Nominal value sin phi L3 3/6 4221 Int -100/100 R/W 0,01


ConfDCStage 3/6 4300 Uint


0 = DC module is off, power electronic circuit is deactivated, 
battery voltage can be measured


1 = DC module is active and the power distribution according to 
parameters 4303 is active


R/W 1


PowerDistDCDC Power distribution DC-DC module 3/6 4303 Uint 0/100 R/W 0,1 %


DistType 3/6 4306 Uint
0 = power distribution
1 = current distribution


2 = auto
R/W 1


Actual Values


Status 4 5000 Int


Current Status
0 = Power up


1 = Alarm
2 = Idle


3 = Operation
4 = Maintenance


R


Nslaves Number of connected slaves 4 5001 Uint 0/16 R
NSubSlaves Number of connected sub slave modules 4 5002 Uint 0/5 R
FreqGrid 4 5020 Uint R
Vgrid 4 5021 Uint R
Sgrid 4 5022 Uint R


ActGridType 4 5023 Uint


0 = grid-tied, 400V, 50Hz
1 = grid-tied, 480V, 60Hz


2 = island mode, 400V, 50Hz
3 = island mode, 480V, 60Hz


4 = grid-tied, 380V, 60Hz


R


SL1 Apparent power L1 4 5130 Uint R 0,001 kVa







SL2 Apparent power L2 4 5131 Uint R 0,001 kVa
SL3 Apparent power L3 4 5132 Uint R 0,001 kVa
OverCapL1 Overload capacity L1 4 5133 Uint 0/100 R 0,1 %
OverCapL2 Overload capacity L2 4 5134 Uint 0/100 R 0,1 %
OverCapL3 Overload capacity L3 4 5135 Uint 0/100 R 0,1 %
PL1 Active power L1 4 5140 Int R 0,001 kW
PL2 Active power L2 4 5141 Int R 0,001 kW
PL3 Active power L3 4 5142 Int R 0,001 kW
IRMSL1 Grid current RMS L1 4 5150 Uint 0/880 R 0,01 A
IRMSL2 Grid current RMS L2 4 5151 Uint 0/880 R 0,01 A
IRMSL3 Grid current RMS L3 4 5152 Uint 0/880 R 0,01 A
VRMSL1 Grid voltage RMS L1 4 5160 Uint 0/3100 R 0,1 V
VRMSL2 Grid voltage RMS L2 4 5161 Uint 0/3100 R 0,1 V
VRMSL3 Grid voltage RMS L3 4 5162 Uint 0/3100 R 0,1 V
CosPhiL1 cos phi L1 4 5170 Int -100/100 R 0,01
CosPhiL2 cos phi L2 4 5171 Int -100/100 R 0,01
CosPhiL3 cos phi L3 4 5172 Int -100/100 R 0,01


FreqGridAux
Grid frequency (If outside of 45-65Hz range or 


Vg_rms below  5 , -1 will be promted.)
4 5200 Int -100/700 R 0,01


IntVUp Intern DC link voltage upper half 4 5210 Uint 0/110 R 1
IntVlow Intern DC link voltage lower half 4 5211 Uint 0/110 R 1
ExtVUp Extern DC link voltage upper half 4 5212 Uint 0/110 R 1
ExtVLow Extern DC link voltage lower half 4 5213 Uint 0/110 R 1
VIntNPE Voltage internal N to PE 4 5220 Int R 0,1 V
VExtNPE Voltage external N to PE 4 5221 Int R 0,1 V
TempAir Inlet air temperature 4 5500 Int R 0,1 ºC


Alarms and Warnings
WarningsPend Count of pending warnings 4 2402 Uint R
Warning1 Warning code 1 4 2403 Uint R
Warning2 Warning code 2 4 2404 Uint R
Warning3 Warning code 3 4 2405 Uint R
Warning4 Warning code 4 4 2406 Uint R
Warning5 Warning code 5 4 2407 Uint R
Warning6 Warning code 6 4 2408 Uint R
Warning7 Warning code 7 4 2409 Uint R
Warning8 Warning code 8 4 2410 Uint R
Warning9 Warning code 9 4 2411 Uint R
Warning10 Warning code 10 4 2412 Uint R
Warning11 Warning code 11 4 2413 Uint R
Warning12 Warning code 12 4 2414 Uint R
Warning13 Warning code 13 4 2415 Uint R
Warning14 Warning code 14 4 2416 Uint R
Warning15 Warning code 15 4 2417 Uint R
Warning16 Warning code 16 4 2418 Uint R
Warning17 Warning code 17 4 2419 Uint R
Warning18 Warning code 18 4 2420 Uint R
Warning19 Warning code 19 4 2421 Uint R
Warning20 Warning code 20 4 2422 Uint R
AlarmsChanged Alarms have changed 1 2808 Uint R
AlarmsPend Count of pending alarms 4 2809 Uint R
Alarm1 4 2810 Uint R
Alarm2 4 2811 Uint R
Alarm3 4 2812 Uint R
Alarm4 4 2813 Uint R
Alarm5 4 2814 Uint R
Alarm6 4 2815 Uint R
Alarm7 4 2816 Uint R







Alarm8 4 2817 Uint R
Alarm9 4 2818 Uint R
Alarm10 4 2819 Uint R
Alarm11 4 2820 Uint R
Alarm12 4 2821 Uint R
Alarm13 4 2822 Uint R
Alarm14 4 2823 Uint R
Alarm15 4 2824 Uint R
Alarm16 4 2825 Uint R
Alarm17 4 2826 Uint R
Alarm18 4 2827 Uint R
Alarm19 4 2828 Uint R
Alarm20 4 2829 Uint R
EventChange 1 3215 Uint R Events have changed


FIN







OUTUTS
V Medida de Tensión 500 Real 0…10000 Salida BMS V
F Medida de frecuencia 504 Real 0…100 Salida BMS Hz
P Medida de Potencia Activa 508 Real 0…10000 Salida BMS kW
Q Medida de Potencia Reactiva 512 Real -10000…10000 Salida BMS kVAr
I Corriente por cada equipo 516 Real -10000…10000 Salida BMS A


INPUTS


AlarmAlarm Fallo en salir de Alarma 516 Array[0..31] of Bool
0 = Alarma Inactiva
1 = Alarma Activa


Salida BMS


AlarmLocCCUFl control modo Local 520 Array[0..31] of Bool
0 = Alarma Inactiva
1 = Alarma Activa


Salida BMS


AlarmSatP Alarma Saturación de P 524 Array[0..31] of Bool
0 = Alarma Inactiva
1 = Alarma Activa


Salida BMS


AlarmSatQ Alarma Saturación de Q 528 Array[0..31] of Bool
0 = Alarma Inactiva
1 = Alarma Activa


Salida BMS


Alarm Alarmas 532 Array[0..31] of DInt


0 = Alarma Inactiva
1 = Alarma 1
2 = Alarma 2
…


Salida BMS


HCAStatusCCUFl Estado dentro del algotirmo 660 Array[0..31] of DInt


0 = Equipo no disponible
1 = Equipo Parado
2 = Equipo Conectando
3 = Equipo Conectado
4 = Cargando / Descargando
5 = Abriendo 
6 = Parando
7 = Alarma
8 = Emergencia


Salida BMS


SaturCCUFl
Bit de saturación de Potencia 
Activa. No puede dar más.


788 Array[0..31] of Bool
0 = 
1 = Saturación de CCU Flujo


Salida BMS


PCCUFl10m Potencia media diezminutal 792 kW Array[0..31] of Real 0 a 99999 Salida BMS
PPBFl10m Potencia media diezminutal 920 kW Real 0 a 99999 Salida BMS


QCCUFl10m
Potencia reactiva media 
diezminutal


924 kW Array[0..31] of Real 0 a 99999 Salida BMS


QPBFl10m
Potencia reactiva media 
diezminutal


1052 kW Real 0 a 99999 Salida BMS


Map EMS (S7)


variable name Definition Data type Value/range Information type Units CommentDirection Bit Num Bit def







AlarmPBFl Alarmas Generales de Planta 1056 Dint


0= No existente
1 = Fallo comunicaciones
2= Arrancando
3= Generando
4= Parada
5= Algunos en alarma
6= Todos en alarma
7= Algunos en emergencia
8= Todos en emergencia
9= Planta conectada


Salida BMS


SOCPBFl SOC 1060 % Real 0 a 100 Salida BMS


SaturPBFl Bit de saturación 1064 Bool
0 = 
1 = Saturación de STL


Salida BMS


FIN







Name Data type scale Process


ANALOG INPUT
VoltageStack01 Measure Real VST01 int Int → Real
VoltageStack02 Measure Real VST02 int Int → Real
CurrentStack01 Measure Real AST01 int Int → Real
CurrentStack02 Measure Real AST02 int Int → Real
TempElecNegTank Measure Real TS0101 int Int → Real
TempElecPosTank Measure Real TS0201 int Int → Real
TempElecNegPipe Measure Real TS0102 int Int → Real
TempElecPosPipe Measure Real TS0202 int Int → Real
TempRoom Measure Real TS03 int Int → Real
PressNeg Measure Real PS01 int Int → Real
PressPos Measure Real PS02 int Int → Real
FlowNeg Measure Real FS01 int Int → Real
FlowPos Measure Real FS02 int Int → Real
LevelNeg Measure Real LS01 int Int → Real
LevelPos Measure Real LS02 int Int → Real
VoltageOpenCirc Measure Real OCV01 int Int → Real
HydrogenConcent Measure Real HS01 int Int → Real
ChlorineConc Measure Real CS01 int Int → Real


DIGITAL INPUT
LeakStack1 State Bool LKS01 Bool
LeakStack2 State Bool LKS02 Bool
LeakTank State Bool LKS03 Bool
SafRelay State Bool SAF01 Bool


FIN


Estructure "DB_PLC_EF"


Estructure "DB_PLC_EF" Classification Data type
Map PLC S7-1500 E/S


Comments







Name Data type scale Process


RealSpeed Measurement Real NIST_A Int Int → Real
ConectionReady Status Bool Int → Bool
ServiceReady Status Bool Int → Bool
ServiceAvailable Status Bool Int → Bool
Fault Status Bool Int → Bool
DES2Off Status Bool Int → Bool
DES3Off Status Bool Int → Bool
ConectionBlocked Status Bool Int → Bool
Alarm Status Bool Int → Bool
SpeedDifference Status Bool Int → Bool
ControlRequired Status Bool Int → Bool
SpeedRefAchieved Status Bool Int → Bool
TorqueLimit Status Bool Int → Bool
MaintenanceBrake Status Bool Int → Bool
TempAlarmEngine Status Bool Int → Bool
TurnDirection Status Bool Int → Bool
TempAlarmConverter Status Bool Int → Bool


FIN


ZSW1 int


Estructure "DB_Pump_EF"


Estructure "DB_Pump_EF" Classification Tipo Dato
Map PLC S7-1500 E/S


Comments







Name Data Tyoe Scale Process


ANALOG OUTPUT
PressControlH2 Measure Real PCVN01 int Real → Int


DIGITAL OUTPUT
ChillerAct order Bool C01 Bool
NitroValveAct order Bool 0 0
Fan1Act order Bool FAN01 Bool
Fan2Act order Bool FAN02 Bool
AirCondAct order Bool AC01 Bool
HeaterAct order Bool H01 Bool


FIN


Estructure "DB_PLC_SF"


Estructure "DB_PLC_SF" Classification Data type
Map PLC S7-1500 E/S


Obervación Adicional







Estructure "DB_Pump_SF"


Name Data type Scale Process


SpeedSetPoint Order Real NSOLL_A Int real → int
DES1Stop Order Bool Bool → Int
DES2Stop Order Bool Bool → Int
DES3Stop Order Bool Bool → Int


ServiceAvailability Order Bool Bool → Int
BlockGdR Order Bool Bool → Int


GdRAvailability Order Bool Bool → Int
SetPointAvailability Order Bool Bool → Int


AcKFaults Order Bool Bool → Int
Reserved Order Bool Bool → Int
Reserved Order Bool Bool → Int


CommandedPLC Order Bool Bool → Int
ReverseWay Order Bool Bool → Int


NotUsed Order Bool Bool → Int
PotUp Order Bool Bool → Int


PotDown Order Bool Bool → Int
Reserved Order Bool Bool → Int


FIN


Estructure "DB_Pump_SF"


Classification Data type
Map PLC S7-1500 E/S


Comments


STW1 Int







Variable/s (Ref. Cruzada) Data type Scale Process Variable/s (Ref. Cruzada) Data type scale Process
AST01 Stack 1 current Real A -150 - 150 A CurrentStack01 Real Current measured at stack 1 by sensor ATS-01
AST02 Stack 2 current Real A -150  - 150 A CurrentStack02 Real Current measured at stack 2 by sensor ATS-02
VS01 Stack 1 voltage Real V 0 - 50 V VoltageStack01 Real Voltage measured at stack 1 by sensor VS-01
VS02 Stack 2 voltage Real V 0 - 50 V VoltageStack02 Real Voltage measured at stack 2 by sensor VS-02


OCV01 Reference cell voltage Real V 0 - 1.5 V VoltageOpenCirc Real Voltage measred at reference cell by sensor OCV-01
PS01 Stack inlet pressure - anolyte side Real bar 0 - 1.5 bar PressNeg Real Pressure measured at stack inlet of the anolyte side by sensor PS-01
PS02 Stack inlet pressure - catholyte side Real bar 0 - 1.5 bar PressPos Real Pressure measured at stack inlet of the catholyte side by sensor PS-02
FS01 Anolye flow rate Real l/min 0 - 84 l/min FlowNeg Real Anloyte flow rate measured by sensor FS-01
FS02 Catholyte flow rate Real l/min 0 - 84 l/min FlowPos Real Catholyte flow rate measured by sensor FS-02
LS01 Anolyte tank level Real bar 0 - 0.4 bar LevelNeg Real Electrolyte level at anolyte tank measured by sensor LS-01
LS02 Catholyte tank level Real bar 0 - 0.4 bar LevelPos Real Electrolyte level at catholyte tank measured by sensor LS-02


TS0201 Anolyte temperature at stack outlet Real °C -50 - 250 °C TempElecNegTank Real Anolyte temperature measured at stack outlet by sensor TS-0102
TS0202 Catholyte temperature at stack outlet Real °C -50 - 250 °C TempElecPosTank Real Catholyte temperature measured at stack outlet by sensor TS-0202
TS0101 Anolyte temperature in the tank Real °C -50 - 250 °C TempElecNegPipe Real Anolyte temperature measured at the tank by sensor TS-0101
TS0102 Catholyte temperature in the tank Real °C -50 - 250 °C TempElecPosPipe Real Catholyte temperature measured at the tank by sensor TS-0102


TS03 Container temprature Real °C -50 - 250 °C TempRoom Real Temperature on the inside of the container measured by sensor TS-03


HS01 Hydrogen concentration in the container environment Real ppm 0 - 10000 ppm HydrogenConcent Real Hydrogen concentration measured by sensor HS-01


CS01 Chlorine concentration in the container environment Real ppm 0 - 5 ppm ChlorineConc Real Chlorine concentration measured by sensor CS-01
EMS_Pcmd Power command requested by the EMS Real W -5 - 5 kW Power command requested by the EMS


ControlComand Control word Dint
SetpointP Setpoint of active power Real kW
SetpointQ Setpoint of reactive power Real kVAr


SetpointPPrev Previsión de demanda Real kW


LKS01 Stack 1 leakage Bool - FALSE = No leakage
TRUE = Lekage


LeakStack1 Bool Leakage at stack 1 measured by sensor LKS-01


LKS02 Stack 2 leakage Bool - FALSE = No leakage
TRUE = Lekage


LeakStack2 Bool Leakage at stack 2 measured by sensor LKS-02


LKS03 Tank leakage Bool - FALSE = No leakage
TRUE = Lekage


LeakTank Bool Leakage at storage tanks measured by sensor LKS-03


Maintenance operation request from SCADA
Prototype operation requet from the EMS (also from SCADA?)


Comments


FIN


Estructure "EA.HCA"


Estructure "EA.HCA" Definition Data type units Value/range
Estructure "DB_PLC_EF"







Variable/s (Ref. Data type Scale Process Variable/s (Ref. Data type Scale Process
Pcmmd Power command for the inverter Real W -5 - 5 kW


P01 Frquency command for anolyte freq. drive Real Hz 0 - 50 Hz SpeedSetPoint Real


P02 Frquency command for catholyte freq. drive Real Hz 0 - 50 Hz SpeedSetPoint Real


H01 Heater control command Bool -
FALSE = Heater OFF
TRUE = Heater ON


HeaterAct Bool


AC01 A/C control command Bool -
FALSE = A/C OFF
TRUE = A/C ON


AirCondAct Bool


C01 Chiller control command Bool -
FALSE = Chiller OFF
TRUE = Chiller ON


ChillerAct Bool


MV01 Nitrogen blanketing control commmand Bool -
FALSE= Magnetic valve closed
TRUE = Magnetic valve opened


NitroValveAct Bool


Status Status word Dint
Pdisp Available Power Real kW
SOC Status of change real %
SOH Status of healt Real %


Comments


FIN


Estructure "SA.HCA"


Estructure 
"SA.HCA"


Definition Data type Units Value/range
Estructure "DB_PLC_SF" Estructure "DB_Pump_SF"







Variable/s (Ref. Cruzada) Data type Scale Process


RemoteMode Activate the remote mode Bool
LocalMode Activate the local mode Bool
SetpointP Setpoint of active power Real kW
SetpointQ setpoint of reactive power Real kVAr


LocalAutomatic Activate the mode automatic in local Bool
LocalManual Activate the mode manual in local Bool
Pump1Start Start pump 1 Bool
Pump1Stop Stop pump 1 Bool


Pump1Speed Speed setpoint of pump 1 Real RPM
Pump2Start Start pump 2 Bool
Pump2Stop Stop pump 2 Bool


Pump2Speed Speed setpoint of pump 2 Real RPM
Valve1On Open valve 1 Bool
Valve1Off Close valve 1 Bool
Valve2On Open valve 2 Bool
Valve2Off Close valve 2 Bool
ChillerOn Activate the chiller Bool
ChillerOff deactivate the chiller Bool
HeaterOn Activate the heater Bool
HeaterOff Deactivate the heater Bool


ACOn Activate the air conditioner Bool
ACOff deactivate the air conditioner Bool


NitrogenValveOn Open the nitrogen valve at 100% Bool
NitrogenValveOff Close tge nitrogen valve Bool


Fan1On Activate the fan 1 Bool
Fan1OFF Deactivate the fan 1 Bool
Fan2On Activate the fan 2 Bool
Fan2Off Deactivate the fan 2 Bool


Comments


FIN


Estructure "EA.HMI"


Estructure "EA.HMI" Definition Data type units Value/Range







Variable/s (Ref. Cruzada) Data typpe Scale Process


RemoteModeON Remote mode is activated Bool
LocalModeON Local mode is activated Bool


LocalAutomaticOn Automatic mode in local is activated Bool
LocalManualON Manual mode in local is activated Bool
Pump1started The pump 1 is working Bool


Pump1Stopped The pump 1 is stopped Bool
Pump2Started The pump 2 is working Bool
Pump2Stopped The pump 2 is stopped Bool
Valve1Opened Valve 1 is opened Bool
Valve1Closed Valve 1 is closed Bool


Valve2Opened Valve 2 is opened Bool
Valve2Closed Valve 2 is closed Bool


ChillerWorking Chiller is working Bool
ChillerStopped Chiller is stopped Bool
HeaterWorking Heater is working Bool
HeaterStopped Heater is stopped Bool


ACWorking Air Conditioning is working Bool
ACStopped Air Conditioning is stopped Bool


NitrogenValveOpened Nitrogen valve is open (>1%) Bool
NitrogenValveClosed Nitrogen valve is closed Bool


Fan1Working Fan 1 is working Bool
Fan1Stopped Fan 1 is stopped Bool
Fan2Working Fan 2 is working Bool
Fan2Stopped Fan 2 is stopped Bool


Comments


FIN


Estructure "SA.HMI"


Estructure "SA.HMI" Definition Data type Units Value/Range







StackCurrentLimit Maximum admissible current limit for the stacks Integer A 140 140 Used in the monitoring of the stack currents
maxCurrentDifferenceStacks Maximum current difference between stacks Integer A Used in the monitoring of the stack currents
maxStackVoltageLimit Maximum admissible voltage limit for the stacks Integer V Used in the monitoring of the stack voltages
minStackVoltageLimit Minimum admissible voltage value for the stacks Integer V Used in the monitoring of the stack voltages
warningPinLimit Warning limit for the stack inlet pressures Real bar 0.5 0.5 Used in the monitoring of the stack inlet pressures
maxPinLimit Maximum limit for the stack inlet pressures Real bar 0.8 0.8 Used in the monitoring of the stack inlet pressures
warningdPinLimit Warning limit for the stack inlet pressure difference Real bar 0.05 0.05 Used in the monitoring of the stack inlet pressures


maxdPinLimit Maximum limit for the stack inlet pressure difference Real bar 0.08 0.08 Used in the monitoring of the stack inlet pressures


InputPressureTimeout Time limit for exceeding the inlet pressure warning limit Integer s Used in the monitoring of the stack inlet pressures


InputPressureDifferenceTimeout Time limit for exceeding the inlet pressure difference limit Integer s Used in the monitoring of the stack inlet pressures


QHighLimit Maximum admissible flow rate Integer l/min Used in the monitoring of the flow rates
FlowChangeTime Time limit to apply a flow rate change Integer s Used in the monitoring of the flow rates
maxTankLevel Maximum admissible electrolyte level in the tanks Integer bar Used in the monitoring of the tank levels
minTanlLevel Minimum admissible electrolyte level in the tanks Integer bar Used in the monitoring of the tank levels
maxElectrolyteTemperature Maximum admissible electrolyte temperature Integer °C 45 45 Used in the monitoring of electrolyte temperatures
minElectrolyteTemperature Minimum admissible electrolyte temperature Integer °C 10 10 Used in the monitoring of electrolyte temperatures
maxRoomTemperature Maximum admissible container temperature Integer °C 45 45 Used in the monitoring of container temperature
minRoomTemperature Maximum admissible container temperature Integer °C 10 10 Used in the monitoring of container temperature
maxHLevel Maximum level of hydrogen concentration Integer ppm Used in the monitoring of hydrogen level
maxClLevel Maximum level of chlorine concentration Integer ppm Used in the monitoring of chlorine level
OCV OCV vector V Used in the SOC estimation
SOC SOC vector - Used in the SOC estimation


FlowRateApplicationTimeout
Time limit to establish the electrolyte recirculation starting 
at Standby mode.


Integer s Used in the operation state control


TimeoutOperation
Time limit for keeping the electrolyte recirculation without a 
charge/discharge operation


Integer s Used in the operation state control


StackVoltageLowCutoffLimit Discharge ending stack voltage cutoff value Real V 48.3 48,3 Used in the operation state control
StackVoltageUpCutoffLimit Charge ending stack voltage cutoff value Real V 25.2 25,2 Used in the operation state control


FIN


Estructure "HCA_P.GRAL"


Estructure "HCA_P.GRAL" definition Data type Parameter type Units Value/Range Initial Value Comments







