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Giga TES Application Scenario Generation Process
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Site Selection Process

 Larger Heating Grids offer higher potential: >10GWh

− Larger Heating Grids offer higher potential for Giga TES (>10GWh/a)
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Case Study I: Low Temperature grid with Geothermal
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Case Study I: Goals of scenario and role of storage

 Goal of Scenario
− To reduce dependency on the high temperature primary grid.
− Boost the share of renewables in the grid and subsequently reduce overall CO2 

emissions

 Role of Storage
− To supply secondary grid with geothermal heat at times when it is most 

economically viable to do so.
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Modelling Assumption – Cylindrical Equivalent of Pit 
Storage

Pit Storage
− Higher surface area on 

lid
− Smaller floor surface 

area

Cylindrical Equivalent
− Same Volume and 

Height
− Lid surface area 

underestimated
− Lid insulation reduced to 

conserve U value and 
heat losses 

191m
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Modelling Assumption – Cylindrical Equivalent of Pit 
Storage

Storage Parameters
 Capacity: 50GWh (Tmax 95°C, Tmin 57°C)
 Max Charge/Discharge: 50MW
 50 Temperature Nodes

 Soil Temperature a function of depth and 
time

Source: Geologie und Grundwasser GmbH


Introduction (read me)

		INTERFACE SPECIFICATIONS SCORES WP 6

		Version:		0.4

		Date:03-12-2018

		Author: Marco van der Knaap (SIE)

		Introduction:

		* In each tab you will find the subsystem according the System Breakdown Structure, where the required information regarding interfacing with the BEMS will be registered

		* In order to have a clear view about the interfacing between the subsystems and the BEMS it's necessary to identify the right information to be transmitted/received

		* The signals are seen from subsystem towards BEMS (ex. Start/stop = input, status subsystem = output)

		* The interface protocol is based on the information from the ENGINEERING COORDINATION MEMO (TNO-SCORES-ECM-006-i4)



		To do by each subsystem owner:

		1. Please check and complete the signals and protocols SIEMENS already has mentioned in your tab of your subsystem(s). Those are signals and protocols needed to communicate with the BEMS

		2. Make sure you can deliver or receive the signal and act with it! If not, we need to discuss this item asap. Please take contact with us (Marco.van_der_knaap@siemens.com Tel:+31612911378)

		3. If you miss a signal which is needed for monitoring or controlling your system, please add this signal.

		4. In this phase of the design it is needed to fill in the cells as explained below:



				subsystem info						Functions				Communication						Applicability

				Date		subsystem		Owner		Input		Output		Protocol		Type		Definition		[Demo A, Demo B, both]

																						Applicability for Demo A, Demo B or both

																						Definition of the signals purpose/identity

																						Communication Type, Digital or Analog (most likely it will be Digital)

																						Communication Protocol; Modbus TCP/IP/ Modbus RTU RS-485, BACnet 

																						Functions, is the signal an input or output (seen from subsystem level towards BEMS)

																						Subsystem owner, who is responsible for the subsystem implementation

																						Name subsystem

																						Date of adding or removing data 





														Digital IN		Digital OUT		Analog IN		Analog OUT

								Totaal		ERROR:#REF!		Datapunten		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

								Zonder CLC		ERROR:#REF!		Datapunten		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Type		value		bool		mso		text



Unrestricted		




Haystack

		id:		@AgenDemo

		dis:		Agen Demo site france

		site

		area:		200 m²

		tz:		"Paris"

		weatherRef: 

		geoAddr: 

		geoStreet: 		"Rue André Boillot"

		geoCity: 		"Agen"

		geoCountry: 		"France"

		geoPostalCode: 		"47000"

		geoCoord: 		 C(44.19991, 0.62664)

		id:		@weather.Agen

		dis:		"Weather API Agen France"

		weather

		geoCity		"Agen"

		geoState

		geoCountry		"France"

		geoCoord		 C(44.19991, 0.62664)

		tz		"Paris"

		id:

		dis:

		siteRef:		@AgenDemo
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N2 chart (Data)

		Source: Requirements table WP8 L0_L1_L2 and L3 27-03-2018.xlsx

						SHS						DHWS				LHSS		ESCS						EDMS

						EHP		AHPP		ISHS		PVTS		WHPS		CLCS		PVS		EBS		ECS		BEMS		DMS

		SHS		EHP

				AHPP		-

				ISHS		-		-

		DHWS		PVTS		-		-		-

				WHPS		-		-		-		X

		LHSS		CLCS		-		-		-		-		X

		ESCS		PVS		-		-		-		-		-		-

				EBS		-		-		-		-		-		-		-

				ECS		-		-		-		-		-		-		-		X

		EDMS		BEMS		X		X_SFS		X_SFS		-		X		X		-		-		X

				DMS		X		?		X		X		X		X		-		X		X		?		O

		Legend		X		Interface between SCORES systems (SFS-B and DEMO-B)

				O		Interface between SCORES system and Building

				-		No interface

				X_SFS		Interface only exists in the SFS-B and not in the DEMO-B

				NB: A data interface includes a protocol and at least also the wiring or remote connection to enable the data exchange
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Summary





		Object		Defenition		BACnet name		Alias name		Part name		Attribute name		BEMS		Report		ControlPoint		Simulate







		PX		Converter Available		ecs_cent_system_availability_bool		ecs_avail		system		availability		Yes		No		Yes		1

		Converter Cabinet		Watchdog		ecs_cent_system_watchdog_int		ecs_watch		system		watchdog		No		No		No		No

		Converter Cabinet		Measured volts from PV		ecs_cent_PV_voltage_volt		ecs_pv_volt		PV		voltage		No		Yes				No

		Converter Cabinet		Measured amps from PV		ecs_cent_PV_current_amp		ecs_pv_crnt		PV		current		No		Yes				No

		Converter Cabinet		Measured kW from PV		ecs_cent_PV_mes_power_kW		ecs_pv_mespwr		PV		mes_power		Yes		Yes				yes

		Converter Cabinet		Measured volts DC-Circuit		ecs_cent_dccircuit_voltage_volt		ecs_dc_volt		dccircuit		voltage		No		Yes				No

		Converter Cabinet		Measured amps to grid		ecs_cent_converter_currenttopublicgrid_amp		ecs_cur_to_grid		converter		currenttopublicgrid		No		Yes				No

		Converter Cabinet		Measured kW to grid		ecs_cent_PV_powertopublicgrid_kw		ecs_pwr_to_grid		PV		powertopublicgrid		Yes		Yes				yes

		Converter Cabinet		Measured kW from grid		ecs_cent_PV_powerfrompublicgrid_kw		ecs_pwr_fr_grid		PV		powerfrompublicgrid		Yes		Yes				yes

		Converter Cabinet		Generated PV Energy (kW))		ecs_cent_PV_gen_power_kw		ecs_pv_genpwr		PV		gen_power		Yes		Yes				yes

		Converter Cabinet		cabinet temperature		ecs_cent_cabinet_temperature_degrc		ecs_temp		cabinet		temperature		No		Yes		No		no

		Converter Cabinet		Battery State of Charge (%)		battery_cent_system_stateofcharge_perc		bat_soc		system		stateofcharge		Yes		Yes				yes

		Converter Cabinet		available capacity (kW/s)		battery_cent_cells_totalcapacity_kwps		bat_tot_cap		cells		totalcapacity		Yes		Yes				yes

		Converter Cabinet		 battery temperature		battery_cent_cells_temperature_degrc		bat_cel_temp		cells		temperature		No		Yes		No		no

		Converter Cabinet		battery cabinet temperature		battery_cent_cabinet_temperature_degrc		bat_ecs_temp		cabinet		temperature		No		Yes		No		no

		Converter Cabinet		Measured volts Batteries		battery_cent_core_voltagetobatteries_volt		bat_ld_volt		core		voltagetobatteries		No		Yes				No

		Converter Cabinet		Measured amps to Batteries		battery_cent_cells_currenttobatteries_amp		bat_ld_cur		cells		currenttobatteries		No		Yes				No

		Converter Cabinet		Measured kW to Batteries		battery_cent_cells_powertobatteries_kW		bat_ld_pwr		cells		powertobatteries		Yes		Yes				yes

		Converter Cabinet		Maximum kW allowed to discharge per hour (different every hour)		ecs_cent_cabinet_maximumalloweddischarge_kW		bat_mxpwr_allow		cabinet		maximumalloweddischarge		Yes		Yes				yes

		Converter Cabinet		ECS Mode setting		ecs_cent_cabinet_BEMS_mso		ecs_cmd		cabinet		BEMS		Yes		Yes				yes

		Converter Cabinet		Inverter Status		ecs_cent_cabinet_inverter_mso		ecs_sts		cabinet		inverter		Yes		Yes				1

		Converter Cabinet		Battery Status		battery_cent_cells_batteries_mso		bat_sts		cells		batteries		Yes		Yes				yes

		Converter Cabinet		Temperature of surrounding room		ecs_cent_room_temperature_degrc		bat_room_temp		room		temperature		Yes		Yes		Yes		25



		PX		AAHP available		AAHP_Staff_system_avail_bool		aahp_rst_avail		system		avail		Yes		yes		Yes		no

		air-air heat pump		System available		AAHP_Staff_system_avail_bool		aahp_rst_avail		system		avail		no						no

		air-air heat pump		System fault		AAHP_Staff_system_fault_bool		aahp_rst_error		system		fault		no						no

		air-air heat pump		System on/online		AAHP_Staff_system_online_bool		aahp_rst_online		system		online		no						no

		air-air heat pump		Current energy consumption		AAHP_Staff_system_energycons_cntr_kwh		aahp_rst_elcons_cntr		system		energycons_cntr		Yes						no

		air-air heat pump		air temperature input (indoor air)		AAHP_Staff__current_amp						current		No						no

		air-air heat pump		air temperature output		AAHP_Staff__power_kW						power		No						no

		air-air heat pump		State of Charge (SOC %)		AAHP_Staff_core_stateofcharge_perc		aahp_rst_soc		core		stateofcharge		Yes						no

		air-air heat pump		indication for charging PCM		AAHP_Staff_core_capacityavailable_perc				core		capacityavailable		No						no

		air-air heat pump		Energy storage capacity available [kW]		AAHP_Staff_core_capacityavailable_kw		aahp_rst_maxcap		core		capacityavailable		Yes						no

		air-air heat pump		Current room operation settings		AAHP_Staff_room_temperature_		aahp_rst_rmtmp		room		temperature		Yes						no

		air-air heat pump		Force core charge (start)		AAHP_Staff_status_forcecorecharge_bool		aahp_rst_fce_ld		status		forcecorecharge		Yes						no

		air-air heat pump		core charge forbidden (stop)		AAHP_Staff_status_allowcorecharge_bool		aahp_rst_enab_ld		status		allowcorecharge		Yes						no

		air-air heat pump		Remote operation information		AAHP_Staff_system_remote_operation_bool		aahp_rst_rem_op		system		remote_operation		Yes						no

		air-air heat pump		Set heating to setpoint allowed		AAHP_Staff_core_maxallowedpower_kw		aahp_rst_maxpwr		core		maxallowedpower		Yes						no

		air-air heat pump		Maximum power authorised		AAHP_Staff_room_expectedenergy_kwh		aahp_rst_exp_engusg		room		expectedenergy		Yes						no



		PX		EHP room 1 Available		ehp_room1_system_availability_bool		ehp_r1_avail		system		availability		Yes		yes		Yes		1

		EHP, App 6 Room 1		System ON/ONLINE		ehp_room1_system_online_bool		ehp_r1_online		system		online		No		yes				no

		EHP, App 6 Room 1		System Fault		ehp_room1_system_fault_bool		ehp_r1_err		system		fault		No		yes				no

		EHP, App 6 Room 1		Total energy consumption		ehp_room1_heaters_totalenergyconsumption_wh		ehp_r1_encons		heaters		totalenergyconsumption		No		yes				no

		EHP, App 6 Room 1		Backup heating element energy consumption (Wh)		ehp_room1_buelement_energycons_wh		ehp_r1_bu_encons		buelement		energycons		No		yes				no

		EHP, App 6 Room 1		Core charge level (%)		ehp_room1_heaters_corechargelevel_percx100		ehp_r1_cre_soc		heaters		corechargelevel		Yes		yes				yes

		EHP, App 6 Room 1		core heating element duty rate (%)		ehp_room1_heaters_coreElementdutyrate_percx100		ehp_r1_cre_pwr		heaters		coreElementdutyrate		Yes		yes				yes

		EHP, App 6 Room 1		Facade heating element duty rate (%)		ehp_room1_heaters_facadeElementdutyrate_percx100		ehp_r1_fac_pwr		heaters		facadeElementdutyrate		Yes		yes				yes

		EHP, App 6 Room 1		Energy storage capacity available		ehp_room1_pcm_capacityavailable_kWh		ehp_r1_pcm_avcap		pcm		capacityavailable		Yes		yes				yes

		EHP, App 6 Room 1		Room temperature		ehp_room1_room_temperature_degc		ehp_r1_rm_temp		room		temperature		Yes		yes				yes

		EHP, App 6 Room 1		Current room temperature settings		ehp_room1_room_setpointtemp_degc		ehp_r1_rm_sp0		room		setpointtemp		No		yes				No

		EHP, App 6 Room 1		Room temperature settings in H+1		ehp_room1_room_setpointtempH1_degc		ehp_r1_rm_sp1		room		setpointtempH1		No		yes				No

		EHP, App 6 Room 1		Room temperature settings in H+2		ehp_room1_room_setpointtempH2_degc		ehp_r1_rm_sp2		room		setpointtempH2		No		yes				No

		EHP, App 6 Room 1		Room temperature settings in H+3		ehp_room1_room_setpointtempH3_degc		ehp_r1_rm_sp3		room		setpointtempH3		No		yes				No

		EHP, App 6 Room 1		Room temperature settings in H+4		ehp_room1_room_setpointtempH4_degc		ehp_r1_rm_sp4		room		setpointtempH4		No		yes				No

		EHP, App 6 Room 1		Room temperature settings in H+5		ehp_room1_room_setpointtempH5_degc		ehp_r1_rm_sp5		room		setpointtempH5		No		yes				No

		EHP, App 6 Room 1		Room temperature settings in H+6		ehp_room1_room_setpointtempH6_degc		ehp_r1_rm_sp6		room		setpointtempH6		No		yes				No

		EHP, App 6 Room 1		Room temperature settings in H+7		ehp_room1_room_setpointtempH7_degc		ehp_r1_rm_sp7		room		setpointtempH7		No		yes				No

		EHP, App 6 Room 1		Room temperature settings in H+8		ehp_room1_room_setpointtempH8_degc		ehp_r1_rm_sp8		room		setpointtempH8		No		yes				No

		EHP, App 6 Room 1		Maximum power consumption authorized for EHP		ehp_room1_heaters_maxallowedpower_w		ehp_r1_mxpwr		heaters		maxallowedpower		yes		yes				yes

		EHP, App 6 Room 1		Energy required to heat the room in the next 8 hours		ehp_room1_room_expectedenergylist_wh				room		expectedenergylist		No		yes				No

		EHP, App 6 Room 1		Enable Force core charge		ehp_room1_pcm_enable_forcecorecharge_bool		ehp_r1_anb_fce_cre_now_ld		pcm		enable_forcecorecharge		Yes		yes				yes

		EHP, App 6 Room 1		Enable Allow core charge		ehp_room1_pcm_enable_allowcorecharge_bool		ehp_r1_anb_fce_cre_ld		pcm		enable_allowcorecharge		Yes		yes				yes

		EHP, App 6 Room 1		Remote operation information		ehp_room1_system_allowremoteops_bool		ehp_r1_alw_rem		system		allowremoteops		yes		yes				yes

		EHP, App 6 Room 1		Set heating to setpoint allowed		ehp_room1_system_allowheating_bool		ehp_r1_alw_heat		system		allowheating		Yes		yes				yes

		EHP, App 6 Room 1		Start/Stop core charge		ehp_room1_pcm_startcorecharge_bool		ehp_r1_fce_cre_ld		pcm		startcorecharge		Yes		yes				yes

		PX		EHP room 2 Available		ehp_room2_system_availability_bool		ehp_r2_avail		system		availability		Yes		yes		Yes		1

		EHP, App 6 Room 2		System ON/ONLINE		ehp_room2_system_online_bool		ehp_r2_online		system		online		No		yes				no

		EHP, App 6 Room 2		System Fault		ehp_room2_system_fault_bool		ehp_r2_err		system		fault		No		yes				no

		EHP, App 6 Room 2		Total energy consumption		ehp_room2_heaters_totalenergyconsumption_cntr_wh		ehp_r2_encons_cntr		heaters		totalenergyconsumption_cntr		No		yes				no

		EHP, App 6 Room 2		Backup heating element energy consumption (Wh)		ehp_room2_buelement_energycons_wh		ehp_r2_bu_encons		buelement		energycons		No		yes				no

		EHP, App 6 Room 2		Core charge level (%)		ehp_room2_heaters_corechargelevel_percx100		ehp_r2_cre_soc		heaters		corechargelevel		Yes		yes				yes

		EHP, App 6 Room 2		core heating element duty rate (%)		ehp_room2_heaters_coreElementdutyrate_percx100		ehp_r2_cre_pwr		heaters		coreElementdutyrate		Yes		yes				yes

		EHP, App 6 Room 2		Facade heating element duty rate (%)		ehp_room2_heaters_facadeElementdutyrate_percx100		ehp_r2_fac_pwr		heaters		facadeElementdutyrate		Yes		yes				yes

		EHP, App 6 Room 2		Energy storage capacity available		ehp_room2_pcm_capacityavailable_kWh		ehp_r2_pcm_avcap		pcm		capacityavailable		Yes		yes				yes

		EHP, App 6 Room 2		Room temperature		ehp_room2_room_temperature_degc		ehp_r2_rm_temp		room		temperature		Yes		yes				yes

		EHP, App 6 Room 2		Current room temperature settings		ehp_room2_room_setpointtemp_degc		ehp_r2_rm_sp0		room		setpointtemp		No		yes				No

		EHP, App 6 Room 2		Room temperature settings in H+1		ehp_room2_room_setpointtempH1_degc		ehp_r2_rm_sp1		room		setpointtempH1		No		yes				No

		EHP, App 6 Room 2		Room temperature settings in H+2		ehp_room2_room_setpointtempH2_degc		ehp_r2_rm_sp2		room		setpointtempH2		No		yes				No

		EHP, App 6 Room 2		Room temperature settings in H+3		ehp_room2_room_setpointtempH3_degc		ehp_r2_rm_sp3		room		setpointtempH3		No		yes				No

		EHP, App 6 Room 2		Room temperature settings in H+4		ehp_room2_room_setpointtempH4_degc		ehp_r2_rm_sp4		room		setpointtempH4		No		yes				No

		EHP, App 6 Room 2		Room temperature settings in H+5		ehp_room2_room_setpointtempH5_degc		ehp_r2_rm_sp5		room		setpointtempH5		No		yes				No

		EHP, App 6 Room 2		Room temperature settings in H+6		ehp_room2_room_setpointtempH6_degc		ehp_r2_rm_sp6		room		setpointtempH6		No		yes				No

		EHP, App 6 Room 2		Room temperature settings in H+7		ehp_room2_room_setpointtempH7_degc		ehp_r2_rm_sp7		room		setpointtempH7		No		yes				No

		EHP, App 6 Room 2		Room temperature settings in H+8		ehp_room2_room_setpointtempH8_degc		ehp_r2_rm_sp8		room		setpointtempH8		No		yes				No

		EHP, App 6 Room 2		Maximum power consumption authorized for EHP		ehp_room2_heaters_maxallowedpower_w		ehp_r2_mxpwr		heaters		maxallowedpower		yes		yes				yes

		EHP, App 6 Room 2		Energy required to heat the room in the next 8 hours		ehp_room2_room_expectedenergylist_wh				room		expectedenergylist		No		yes				No

		EHP, App 6 Room 2		Force core charge		ehp_room2_pcm_enable_forcecorecharge_bool		ehp_r2_anb_fce_cre_now_ld		pcm		enable_forcecorecharge		Yes		yes				yes

		EHP, App 6 Room 2		Allow core charge		ehp_room2_pcm_enable_allowcorecharge_bool		ehp_r2_anb_fce_cre_ld		pcm		enable_allowcorecharge		Yes		yes				yes

		EHP, App 6 Room 2		Remote operation information		ehp_room2_system_allowremoteops_bool		ehp_r2_alw_rem		system		allowremoteops		yes		yes				yes

		EHP, App 6 Room 2		Set heating to setpoint allowed		ehp_room2_system_allowheating_bool		ehp_r2_alw_heat		system		allowheating		Yes		yes				yes

		EHP, App 6 Room 2		Start/Stop core charge		ehp_room2_pcm_startcorecharge_bool		ehp_r2_fce_cre_ld		pcm		startcorecharge		Yes		yes				yes

		PX		EHP room 3 Available		ehp_room3_system_availability_bool		ehp_r3_avail		system		availability		Yes		yes		Yes		1

		EHP, App 6 Room 3		System ON/ONLINE		ehp_room3_system_online_bool		ehp_r3_online		system		online		No		yes				no

		EHP, App 6 Room 3		System Fault		ehp_room3_system_fault_bool		ehp_r3_err		system		fault		No		yes				no

		EHP, App 6 Room 3		Total energy consumption		ehp_room3_heaters_totalenergyconsumption_cntr_wh		ehp_r3_encons_cntr		heaters		totalenergyconsumption_cntr		No		yes				no

		EHP, App 6 Room 3		Backup heating element energy consumption (Wh)		ehp_room3_buelement_energycons_wh		ehp_r3_bu_encons		buelement		energycons		No		yes				no

		EHP, App 6 Room 3		Core charge level (%)		ehp_room3_heaters_corechargelevel_percx100		ehp_r3_cre_soc		heaters		corechargelevel		Yes		yes				yes

		EHP, App 6 Room 3		core heating element duty rate (%)		ehp_room3_heaters_coreElementdutyrate_percx100		ehp_r3_cre_pwr		heaters		coreElementdutyrate		Yes		yes				yes

		EHP, App 6 Room 3		Facade heating element duty rate (%)		ehp_room3_heaters_facadeElementdutyrate_percx100		ehp_r3_fac_pwr		heaters		facadeElementdutyrate		Yes		yes				yes

		EHP, App 6 Room 3		Energy storage capacity available		ehp_room3_pcm_capacityavailable_kWh		ehp_r3_pcm_avcap		pcm		capacityavailable		Yes		yes				yes

		EHP, App 6 Room 3		Room temperature		ehp_room3_room_temperature_degc		ehp_r3_rm_temp		room		temperature		Yes		yes				yes

		EHP, App 6 Room 3		Current room temperature settings		ehp_room3_room_setpointtemp_degc		ehp_r3_rm_sp0		room		setpointtemp		No		yes				No

		EHP, App 6 Room 3		Room temperature settings in H+1		ehp_room3_room_setpointtempH1_degc		ehp_r3_rm_sp1		room		setpointtempH1		No		yes				No

		EHP, App 6 Room 3		Room temperature settings in H+2		ehp_room3_room_setpointtempH2_degc		ehp_r3_rm_sp2		room		setpointtempH2		No		yes				No

		EHP, App 6 Room 3		Room temperature settings in H+3		ehp_room3_room_setpointtempH3_degc		ehp_r3_rm_sp3		room		setpointtempH3		No		yes				No

		EHP, App 6 Room 3		Room temperature settings in H+4		ehp_room3_room_setpointtempH4_degc		ehp_r3_rm_sp4		room		setpointtempH4		No		yes				No

		EHP, App 6 Room 3		Room temperature settings in H+5		ehp_room3_room_setpointtempH5_degc		ehp_r3_rm_sp5		room		setpointtempH5		No		yes				No

		EHP, App 6 Room 3		Room temperature settings in H+6		ehp_room3_room_setpointtempH6_degc		ehp_r3_rm_sp6		room		setpointtempH6		No		yes				No

		EHP, App 6 Room 3		Room temperature settings in H+7		ehp_room3_room_setpointtempH7_degc		ehp_r3_rm_sp7		room		setpointtempH7		No		yes				No

		EHP, App 6 Room 3		Room temperature settings in H+8		ehp_room3_room_setpointtempH8_degc		ehp_r3_rm_sp8		room		setpointtempH8		No		yes				No

		EHP, App 6 Room 3		Maximum power consumption authorized for EHP		ehp_room3_heaters_maxallowedpower_w		ehp_r3_mxpwr		heaters		maxallowedpower		yes		yes				yes

		EHP, App 6 Room 3		Energy required to heat the room in the next 8 hours		ehp_room3_room_expectedenergylist_wh				room		expectedenergylist		No		yes				No

		EHP, App 6 Room 3		Force core charge		ehp_room3_pcm_enable_forcecorecharge_bool		ehp_r3_anb_fce_cre_now_ld		pcm		enable_forcecorecharge		Yes		yes				yes

		EHP, App 6 Room 3		Allow core charge		ehp_room3_pcm_enable_allowcorecharge_bool		ehp_r3_anb_fce_cre_ld		pcm		enable_allowcorecharge		Yes		yes				yes

		EHP, App 6 Room 3		Remote operation information		ehp_room3_system_allowremoteops_bool		ehp_r3_alw_rem		system		allowremoteops		yes		yes				yes

		EHP, App 6 Room 3		Set heating to setpoint allowed		ehp_room3_system_allowheating_bool		ehp_r3_alw_heat		system		allowheating		Yes		yes				yes

		EHP, App 6 Room 3		Start/Stop core charge		ehp_room3_pcm_startcorecharge_bool		ehp_r3_fce_cre_ld		pcm		startcorecharge		Yes		yes				yes

		PX		EHP room staff Available		ehp_room4_system_availability_bool		ehp_r4_avail		system		availability		Yes		yes		Yes		1

		EHP, Staff App Room 4		System ON/ONLINE		ehp_room4_system_online_bool		ehp_r4_online		system		online		No		yes				no

		EHP, Staff App Room 4		System Fault		ehp_room4_system_fault_bool		ehp_r4_err		system		fault		No		yes				no

		EHP, Staff App Room 4		Total energy consumption		ehp_room4_heaters_totalenergyconsumption_cntr_wh		ehp_r4_encons_cntr		heaters		totalenergyconsumption_cntr		No		yes				no

		EHP, Staff App Room 4		Backup heating element energy consumption (Wh)		ehp_room4_buelement_energycons_wh		ehp_r4_bu_encons		buelement		energycons		No		yes				no

		EHP, Staff App Room 4		Core charge level (%)		ehp_room4_heaters_corechargelevel_percx100		ehp_r4_cre_soc		heaters		corechargelevel		Yes		yes				yes

		EHP, Staff App Room 4		core heating element duty rate (%)		ehp_room4_heaters_coreElementdutyrate_percx100		ehp_r4_cre_pwr		heaters		coreElementdutyrate		Yes		yes				yes

		EHP, Staff App Room 4		Facade heating element duty rate (%)		ehp_room4_heaters_facadeElementdutyrate_percx100		ehp_r4_fac_pwr		heaters		facadeElementdutyrate		Yes		yes				yes

		EHP, Staff App Room 4		Energy storage capacity available		ehp_room4_pcm_capacityavailable_kWh		ehp_r4_pcm_avcap		pcm		capacityavailable		Yes		yes				yes

		EHP, Staff App Room 4		Room temperature		ehp_room4_room_temperature_degc		ehp_r4_rm_temp		room		temperature		Yes		yes				yes

		EHP, Staff App Room 4		Current room temperature settings		ehp_room4_room_setpointtemp_degc		ehp_r4_rm_sp0		room		setpointtemp		No		yes				No

		EHP, Staff App Room 4		Room temperature settings in H+1		ehp_room4_room_setpointtempH1_degc		ehp_r4_rm_sp1		room		setpointtempH1		No		yes				No

		EHP, Staff App Room 4		Room temperature settings in H+2		ehp_room4_room_setpointtempH2_degc		ehp_r4_rm_sp2		room		setpointtempH2		No		yes				No

		EHP, Staff App Room 4		Room temperature settings in H+3		ehp_room4_room_setpointtempH3_degc		ehp_r4_rm_sp3		room		setpointtempH3		No		yes				No

		EHP, Staff App Room 4		Room temperature settings in H+4		ehp_room4_room_setpointtempH4_degc		ehp_r4_rm_sp4		room		setpointtempH4		No		yes				No

		EHP, Staff App Room 4		Room temperature settings in H+5		ehp_room4_room_setpointtempH5_degc		ehp_r4_rm_sp5		room		setpointtempH5		No		yes				No

		EHP, Staff App Room 4		Room temperature settings in H+6		ehp_room4_room_setpointtempH6_degc		ehp_r4_rm_sp6		room		setpointtempH6		No		yes				No

		EHP, Staff App Room 4		Room temperature settings in H+7		ehp_room4_room_setpointtempH7_degc		ehp_r4_rm_sp7		room		setpointtempH7		No		yes				No

		EHP, Staff App Room 4		Room temperature settings in H+8		ehp_room4_room_setpointtempH8_degc		ehp_r4_rm_sp8		room		setpointtempH8		No		yes				No

		EHP, Staff App Room 4		Maximum power consumption authorized for EHP		ehp_room4_heaters_maxallowedpower_w		ehp_r4_mxpwr		heaters		maxallowedpower		yes		yes				yes

		EHP, Staff App Room 4		Energy required to heat the room in the next 8 hours		ehp_room4_room_expectedenergylist_wh				room		expectedenergylist		No		yes				No

		EHP, Staff App Room 4		Force core charge		ehp_room4_pcm_enable_forcecorecharge_bool		ehp_r4_anb_fce_cre_now_ld		pcm		enable_forcecorecharge		Yes		yes				yes

		EHP, Staff App Room 4		Allow core charge		ehp_room4_pcm_enable_allowcorecharge_bool		ehp_r4_anb_fce_cre_ld		pcm		enable_allowcorecharge		Yes		yes				yes

		EHP, Staff App Room 4		Remote operation information		ehp_room4_system_allowremoteops_bool		ehp_r4_alw_rem		system		allowremoteops		yes		yes				yes

		EHP, Staff App Room 4		Set heating to setpoint allowed		ehp_room4_system_allowheating_bool		ehp_r4_alw_heat		system		allowheating		Yes		yes				yes

		EHP, Staff App Room 4		Start/Stop core charge		ehp_room4_pcm_startcorecharge_bool		ehp_r4_fce_cre_ld		pcm		startcorecharge		Yes		yes				yes



		Installed Space Heating				appt6room1_system_avail_boolean_bool		ish_r1_avail		system		avail		yes		yes		yes		no

		Installed Space Heating				appt6room2_system_avail_boolean_bool		ish_r2_avail		system		avail		yes		yes		yes		no

		Installed Space Heating				appt6room3_system_avail_boolean_bool		ish_r3_avail		system		avail		yes		yes		yes		no



		PX		CLC Available		clc_cent_system_availability_bool		clc_avail		system		availability		Yes		yes		Yes		1

		CLC sub-system		Temperature sensor		clc_cent_container_antifrost_degrc		clc_cont_antfrst		container		antifrost		No		yes				No

		CLC sub-system		Power consumption		clc_cent_system_fault_bool		clc_sys_error		system		fault		no		yes				no

		CLC sub-system		Power consumption		clc_cent_container_powerconsumption_kwh		clc_sys_pwrcon		container		powerconsumption		Yes		yes				yes

		CLC sub-system		Alarm		clc_cent_container_firealarm_bool		clc_alrm_fire		container		firealarm		No		yes				no

		CLC sub-system		R1 top bed temperature sensor		clc_cent_reactor1_top_temp_degrc		clc_rc1_tptmp		reactor1		top_temp		No		yes				no

		CLC sub-system		R1 bottom bed temperature sensor		clc_cent_reactor1_bottom_temp_degrc		clc_rc1_bttmp		reactor1		bottom_temp		No		yes				no

		CLC sub-system		R1 entrance valve ON/OFF		clc_cent_reactor1_entrance_valve_bool		clc_rc1_entvlv		reactor1		entrance_valve		No		yes				no

		CLC sub-system		R1 exit valve ON/OFF		clc_cent_reactor1_exit_valve_bool		clc_rc1_xitvlv		reactor1		exit_valve		No		yes				no

		CLC sub-system		R2 top bed temperature sensor		clc_cent_reactor2_top_temp_degrc		clc_rc2_tptmp		reactor2		top_temp		No		yes				no

		CLC sub-system		R2 bottom bed temperature sensor		clc_cent_reactor2_bottom_temp_degrc		clc_rc2_bttmp		reactor2		bottom_temp		No		yes				no

		CLC sub-system		R2 entrance valve ON/OFF		clc_cent_reactor2_entrance_valve_bool		clc_rc2_entvlv		reactor2		entrance_valve		No		yes				no

		CLC sub-system		R2 exit valve ON/OFF		clc_cent_reactor2_exit_valve_bool		clc_rc2_xitvlv		reactor2		exit_valve		No		yes				no

		CLC sub-system		R3 top bed temperature sensor		clc_cent_reactor3_top_temp_degrc		clc_rc3_tptmp		reactor3		top_temp		No		yes				no

		CLC sub-system		R3 bottom bed temperature sensor		clc_cent_reactor3_bottom_temp_degrc		clc_rc3_bttmp		reactor3		bottom_temp		No		yes				no

		CLC sub-system		R3 entrance valve ON/OFF		clc_cent_reactor3_entrance_valve_bool		clc_rc3_entvlv		reactor3		entrance_valve		No		yes				no

		CLC sub-system		R3 exit valve ON/OFF		clc_cent_reactor3_exit_valve_bool		clc_rc3_xitvlv		reactor3		exit_valve		No		yes				no

		CLC sub-system		R4 top bed temperature sensor		clc_cent_reactor4_top_temp_degrc		clc_rc4_tptmp		reactor4		top_temp		No		yes				no

		CLC sub-system		R4 bottom bed temperature sensor		clc_cent_reactor4_bottom_temp_degrc		clc_rc4_bttmp		reactor4		bottom_temp		No		yes				no

		CLC sub-system		R4 entrance valve ON/OFF		clc_cent_reactor4_entrance_valve_bool		clc_rc4_entvlv		reactor4		entrance_valve		No		yes				no

		CLC sub-system		R4 exit valve ON/OFF		clc_cent_reactor4_exit_valve_bool		clc_rc4_xitvlv		reactor4		exit_valve		No		yes				no

		CLC sub-system		R5 top bed temperature sensor		clc_cent_reactor5_top_temp_degrc		clc_rc5_tptmp		reactor5		top_temp		No		yes				no

		CLC sub-system		R5 bottom bed temperature sensor		clc_cent_reactor5_bottom_temp_degrc		clc_rc5_bttmp		reactor5		bottom_temp		No		yes				no

		CLC sub-system		R5 entrance valve ON/OFF		clc_cent_reactor5_entrance_valve_bool		clc_rc5_entvlv		reactor5		entrance_valve		No		yes				no

		CLC sub-system		R5 exit valve ON/OFF		clc_cent_reactor5_exit_valve_bool		clc_rc5_xitvlv		reactor5		exit_valve		No		yes				no

		CLC sub-system		R6 top bed temperature sensor		clc_cent_reactor6_top_temp_degrc		clc_rc6_tptmp		reactor6		top_temp		No		yes				no

		CLC sub-system		R6 bottom bed temperature sensor		clc_cent_reactor6_bottom_temp_degrc		clc_rc6_bttmp		reactor6		bottom_temp		No		yes				no

		CLC sub-system		R6 entrance valve ON/OFF		clc_cent_reactor6_entrance_valve_bool		clc_rc6_entvlv		reactor6		entrance_valve		No		yes				no

		CLC sub-system		R6 exit valve ON/OFF		clc_cent_reactor6_exit_valve_bool		clc_rc6_xitvlv		reactor6		exit_valve		No		yes				no

		CLC sub-system		R7 top bed temperature sensor		clc_cent_reactor7_top_temp_degrc		clc_rc7_tptmp		reactor7		top_temp		No		yes				no

		CLC sub-system		R7 bottom bed temperature sensor		clc_cent_reactor7_bottom_temp_degrc		clc_rc7_bttmp		reactor7		bottom_temp		No		yes				no

		CLC sub-system		R7 entrance valve ON/OFF		clc_cent_reactor7_entrance_valve_bool		clc_rc7_entvlv		reactor7		entrance_valve		No		yes				no

		CLC sub-system		R7 exit valve ON/OFF		clc_cent_reactor7_exit_valve_bool		clc_rc7_xitvlv		reactor7		exit_valve		No		yes				no

		CLC sub-system		R8 top bed temperature sensor		clc_cent_reactor8_top_temp_degrc		clc_rc8_tptmp		reactor8		top_temp		No		yes				no

		CLC sub-system		R8 bottom bed temperature sensor		clc_cent_reactor8_bottom_temp_degrc		clc_rc8_bttmp		reactor8		bottom_temp		No		yes				no

		CLC sub-system		R8 entrance valve ON/OFF		clc_cent_reactor8_entrance_valve_bool		clc_rc8_entvlv		reactor8		entrance_valve		No		yes				no

		CLC sub-system		R8 exit valve ON/OFF		clc_cent_reactor8_exit_valve_bool		clc_rc8_xitvlv		reactor8		exit_valve		No		yes				no

		CLC sub-system		CVI 1 Water temperature sensor 1		clc_cent_vessel1_temp1_degrc				vessel1		temp1		No		yes				no

		CLC sub-system		CVI 1 Water temperature sensor 2		clc_cent_vessel1_temp2_degrc				vessel1		temp2		No		yes				no

		CLC sub-system		CVI 1 Water temperature sensor 3		clc_cent_vessel1_temp3_degrc				vessel1		temp3		No		yes				no

		CLC sub-system		CVI 1 Water temperature sensor 4		clc_cent_vessel1_temp4_degrc				vessel1		temp4		No		yes				no

		CLC sub-system		CVI 1 Water temperature sensor 5		clc_cent_vessel1_temp5_degrc				vessel1		temp5		No		yes				no

		CLC sub-system		CVI 1 Water temperature sensor 6		clc_cent_vessel1_temp6_degrc				vessel1		temp6		No		yes				no

		CLC sub-system		CVI 1 Water temperature sensor 7		clc_cent_vessel1_temp7_degrc				vessel1		temp7		No		yes				no

		CLC sub-system		CVI 1 Water temperature sensor 8		clc_cent_vessel1_temp8_degrc				vessel1		temp8		No		yes				no

		CLC sub-system		CVI 1 Water level sensor		clc_cent_vessel1_level_mm				vessel1		level		No		yes				no

		CLC sub-system		Vacuum pressure sensors 1		clc_cent_vessel1_vacpressure1_mbar				vessel1		vacpressure1		No		yes				no

		CLC sub-system		Vacuum pressure sensors 2		clc_cent_vessel1_vacpressure2_mbar				vessel1		vacpressure2		No		yes				no

		CLC sub-system		Temperature sensor outside insulation		clc_cent_vessel1_extinsulation1_degrc				vessel1		extinsulation1		No		yes				no

		CLC sub-system		Temperature sensor outside insulation		clc_cent_vessel1_extinsulation2_degrc				vessel1		extinsulation2		No		yes				no

		CLC sub-system		Temperature sensor outside insulation		clc_cent_vessel1_extinsulation3_degrc				vessel1		extinsulation3		No		yes				no

		CLC sub-system		Temperature sensor outside insulation		clc_cent_vessel1_extinsulation4_degrc				vessel1		extinsulation4		No		yes				no

		CLC sub-system		High temperature water valve On/Off		clc_cent_vessel1_hightempvalve_bool				vessel1		hightempvalve		No		yes				no

		CLC sub-system		Low temperature water valve On/Off		clc_cent_vessel1_lowtempvalve_bool				vessel1		lowtempvalve		No		yes				no

		CLC sub-system		CVI 2 Water temperature sensor 1		clc_cent_vessel2_temp1_degrc				vessel2		temp1		No		yes				no

		CLC sub-system		CVI 2 Water temperature sensor 2		clc_cent_vessel2_temp2_degrc				vessel2		temp2		No		yes				no

		CLC sub-system		CVI 2 Water temperature sensor 3		clc_cent_vessel2_temp3_degrc				vessel2		temp3		No		yes				no

		CLC sub-system		CVI 2 Water temperature sensor 4		clc_cent_vessel2_temp4_degrc				vessel2		temp4		No		yes				no

		CLC sub-system		CVI 2 Water temperature sensor 5		clc_cent_vessel2_temp5_degrc				vessel2		temp5		No		yes				no

		CLC sub-system		CVI 2 Water temperature sensor 6		clc_cent_vessel2_temp6_degrc				vessel2		temp6		No		yes				no

		CLC sub-system		CVI 2 Water temperature sensor 7		clc_cent_vessel2_temp7_degrc				vessel2		temp7		No		yes				no

		CLC sub-system		CVI 2 Water temperature sensor 8		clc_cent_vessel2_temp8_degrc				vessel2		temp8		No		yes				no

		CLC sub-system		CVI 2 Water level sensor		clc_cent_vessel2_level_mm				vessel2		level		No		yes				no

		CLC sub-system		Vacuum pressure sensors 1		clc_cent_vessel2_vacpressure1_mbar				vessel2		vacpressure1		No		yes				no

		CLC sub-system		Vacuum pressure sensors 2		clc_cent_vessel2_vacpressure2_mbar				vessel2		vacpressure2		No		yes				no

		CLC sub-system		Temperature sensor outside insulation		clc_cent_vessel2_extinsulation1_degrc				vessel2		extinsulation1		No		yes				no

		CLC sub-system		Temperature sensor outside insulation		clc_cent_vessel2_extinsulation2_degrc				vessel2		extinsulation2		No		yes				no

		CLC sub-system		Temperature sensor outside insulation		clc_cent_vessel2_extinsulation3_degrc				vessel2		extinsulation3		No		yes				no

		CLC sub-system		Temperature sensor outside insulation		clc_cent_vessel2_extinsulation4_degrc				vessel2		extinsulation4		No		yes				no

		CLC sub-system		High temperature water valve On/Off		clc_cent_vessel2_hightempvalve_bool				vessel2		hightempvalve		No		yes				no

		CLC sub-system		Low temperature water valve On/Off		clc_cent_vessel2_lowtempvalve_bool				vessel2		lowtempvalve		No		yes				no

		CLC sub-system		Power consumption		clc_cent_airpump_powerconsumption_kw				airpump		powerconsumption		No		yes				no

		CLC sub-system		Motor temperature		clc_cent_airpump_motortemperature_degrc				airpump		motortemperature		No		yes				no

		CLC sub-system		Power consumption		clc_cent_waterpump_powerconsumption_kw				waterpump		powerconsumption		No		yes				no

		CLC sub-system		Motor temperature		clc_cent_waterpump_motortemperature_degrc				waterpump		motortemperature		No		yes				no

		CLC sub-system		Power consumption		clc_cent_condensor_powerconsumption_kw				condensor		powerconsumption		No		yes				no

		CLC sub-system		Motor temperature		clc_cent_condensor_motortemperature_degrc				condensor		motortemperature		No		yes				no

		CLC sub-system		Level measurement		clc_cent_condensorvessel_level_mm				condensorvessel		level		No		yes				no

		CLC sub-system		Condensate temperature		clc_cent_condensorvessel_temperature_degrc				condensorvessel		temperature		No		yes				no

		CLC sub-system		Air/N2 release valve position - ON/OFF		clc_cent_condensorvessel_a2n2releasevalve_bool				condensorvessel		a2n2releasevalve		No		yes				no

		CLC sub-system		Water dispose valve position - ON/OFF		clc_cent_condensorvessel_waterdisposevalve_bool				condensorvessel		waterdisposevalve		No		yes				no

		CLC sub-system		Power consumption		clc_cent_hydrolizer_powerconsumption_kwh				hydrolizer		powerconsumption		No		yes				no

		CLC sub-system		Pressure sensor membrane anod side		clc_cent_hydrolizer_pressureanodside_				hydrolizer		pressureanodside		No		yes				no

		CLC sub-system		Pressure sensor membrane catod side		clc_cent_hydrolizer_pressurecatodside_				hydrolizer		pressurecatodside		No		yes				no

		CLC sub-system		Electrolite level measurement		clc_cent_hydrolizer_electrolitelevel_				hydrolizer		electrolitelevel		No		yes				no

		CLC sub-system		Temperature sensor		clc_cent_hydrolizer_temperature_				hydrolizer		temperature		No		yes				no

		CLC sub-system		H2 pressure sensor		clc_cent_hydrolizer_h2pressure_				hydrolizer		h2pressure		No		yes				no

		CLC sub-system		H2 valve position ON/OFF		clc_cent_hydrolizer_h2valveopen_bool				hydrolizer		h2valveopen		No		yes				no

		CLC sub-system		H2O level sensor		clc_cent_hydrolizer_h2olevel_				hydrolizer		h2olevel		No		yes				no

		CLC sub-system		Temperature sensor		clc_cent_controlunit_temperature_degrc				controlunit		temperature		No		yes				no

		CLC sub-system		Signal Discharging		clc_cent_control_discharging_bool				control		discharging		No		yes				no

		CLC sub-system		Flow measurement sensor		clc_cent_h2flow_flowrate_lps				h2flow		flowrate		No		yes				no

		CLC sub-system		H2 valve position - ON/OFF		clc_cent_h2flow_valveposition_bool				h2flow		valveposition		No		yes				no

		CLC sub-system		Temperature sensor CLS Unit 1		clc_cent_h2og2cond_temperature_degrc				h2og2cond		temperature		No		yes				no

		CLC sub-system		Flow measurement sensor		clc_cent_h2og2cond_flowrate_lps				h2og2cond		flowrate		No		yes				no

		CLC sub-system		H2 measurent sensor		clc_cent_h2og2cond_???_??				h2og2cond		???		No		yes				no

		CLC sub-system		Temperature sensor CLS Unit 1		clc_cent_h2og2cond_cls1temperature_degrc				h2og2cond		cls1temperature		No		yes				no

		CLC sub-system		O2 sensor (Oxygen)		clc_cent_h2og2cond_???_??				h2og2cond		???		No		yes				no

		CLC sub-system		Temperature sensor out CLC (hot side)		clc_cent_water2hx_temperature_degrc				water2hx		temperature		No		yes				no

		CLC sub-system		Temperature sensor in HX (hot side)		clc_cent_water2hx_temperature_degrc				water2hx		temperature		No		yes				no

		CLC sub-system		Temperature sensor out HX (cold side)		clc_cent_water2hx_temperature_degrc				water2hx		temperature		No		yes				no

		CLC sub-system		Temperature sensor in CLC (cold side)		clc_cent_water2hx_temperature_degrc				water2hx		temperature		No		yes				no

		CLC sub-system		Flow measurement sensor (cold side)		clc_cent_water2hx_flowrate_lps				water2hx		flowrate		No		yes				no

		CLC sub-system		Central power sensor for heaters		clc_cent_heaters_powersensors_kw				heaters		powersensors		No		yes				no

		CLC sub-system		Force core charge		clc_cent_corecharge_foce_bool		clc_fce_cre_ld		corecharge		foce		yes		yes				yes

		CLC sub-system		core charge forbidden		clc_cent_corecharge_block_bool		clc_fce_blk_ld		corecharge		block		yes		yes				yes

		CLC sub-system		Maximum power consumption authorized		clc_cent_powercons_max_allowed_kW		clc_mxpwr_all		powercons		max_allowed		yes		yes				yes

		CLC sub-system		Set heating to setpoint allowed		clc_cent_control_heattosetpoint_bool		clc_heat_to_sp		control		heattosetpoint		yes		yes				yes

		CLC sub-system		CLC State of Charge		clc_cent_soc_setpoint_perc		clc_soc_sp		soc		setpoint		yes		yes				yes

		CLC sub-system		CLC current State of Charge		clc_cent_soc_current_perc		clc_cur_soc_sp		soc		current		yes		yes				yes

		CLC sub-system		setup temperature for CLC		clc_cent_ouputtemp_setpoint_degrc		clc_temp_sp		ouputtemp		setpoint		yes		yes				yes







		PX		DHW Available		dhws_cent_system_availability_bool		dhw_avail		system		availability		Yes		Yes		Yes		1

		WHP sub-system		Generated thermal energy from PVT  (kWh)		dhws_cent_collector_energyfrompv_cntr_kwh		dhw_eng_fr_pv_cntr		collector		energyfrompv_cntr		yes		yes				yes

		WHP sub-system		Collector's Temperature in		dhws_cent_collector_temperaturein_degrc		dhw_temp_to_pv		collector		temperaturein		yes		yes				yes

		WHP sub-system		Collector's Temperature out		dhws_cent_collector_temperatureout_degrc		dhw_temp_fr_pv		collector		temperatureout		yes		yes				yes

		WHP sub-system		HP electrical consumption [kWh]		dhws_cent_heatpumps_consumption_cntr_kwh		dhw_hp_engcons_cntr		heatpumps		consumption_cntr		yes		yes				yes

		WHP sub-system		HP1 Status		dhws_cent_hp1_available_bool		dhw_hp1_avail		hp1		available		no		yes				no

		WHP sub-system		HP2 Status		dhws_cent_hp2_available_bool		dhw_hp2_avail		hp2		available		no		yes				no

		WHP sub-system		HP3 Status		dhws_cent_hp3_available_bool		dhw_hp3_avail		hp3		available		no		yes				no

		WHP sub-system		Distribution buffer upper temperature		dhws_cent_distributionbuffer_uppertemperature_degrc		dhw_dib_tptemp		distributionbuffer		uppertemperature		yes		yes				yes

		WHP sub-system		Distribution buffer lower temperature		dhws_cent_distributionbuffer_lowertemperature_degrc		dhw_dib_bttemp		distributionbuffer		lowertemperature		yes		yes				yes

		WHP sub-system		Preheating buffer 1 upper temperature		dhws_cent_preheatbuffer1_uppertemperature_degrc		dhw_phb1_tptemp		preheatbuffer1		uppertemperature		yes		yes				yes

		WHP sub-system		Preheating buffer 1 lower temperature		dhws_cent_preheatbuffer1_lowertemperature_degrc		dhw_phb1_bttemp		preheatbuffer1		lowertemperature		yes		yes				yes

		WHP sub-system		Preheating buffer 2 temperature		dhws_cent_preheatbuffer2_temperature_degrc		dhw_phb2_tptemp		preheatbuffer2		temperature		yes		yes				yes

		WHP sub-system		Distribution temperature		dhws_cent_distributionloop_temperature_degrc		dhw_phb2_bttemp		distributionloop		temperature		yes		yes				yes

		WHP sub-system		All transport pumps on primairy side of the DHW,
Electrical consumption (kWh)		dhws_cent_transportpumps_consumedpower_cntr_kwh				transportpumps		consumedpower_cntr		no		yes				no

		WHP sub-system		Backup heater element buffer (kWh)		dhws_cent_backupheater_consumption_cntr_kwh		dhw_buheat_engcons_cntr		backupheater		consumption_cntr		yes		yes				yes

		WHP sub-system		DHW demand (kWh)		dhws_cent_user_demand_cntr_kwh		dhw_usr_dmnd_cntr		user		demand_cntr		yes		yes				yes

		WHP sub-system		DHW thermal energy loop loss (kWh)		dhws_cent_distributionloop_loss_kwh		dhw_dst_loss		distributionloop		loss		yes		yes				yes

		WHP sub-system		System available		dhws_cent_system_avail_bool				system		avail		no		yes				No

		WHP sub-system		System fault		dhws_cent_system_fault_bool				system		fault		no		yes				No

		WHP sub-system		System ON/OFFLINE		dhws_cent_system_online_bool				system		online		no		yes				No

		WHP sub-system		Generated power (electricity) from PVT [kW]		dhws_cent_pvt_genelectricalenergy_kw		dhw_pv_pwr		pvt		genelectricalenergy		yes		yes				yes

		WHP sub-system		setup temperature for CLC		dhws_cent_clc_startuptemperature_degrc		clc_stu_temp		clc		startuptemperature		yes		yes				yes

		WHP sub-system		discharging zone (buffer)		dhws_cent_status_set_dischargezone_list		dhw_dsc_zone		status		set_dischargezone		yes		yes				yes

		WHP sub-system		CLC pump Start/Stop		dhws_cent_clcpump_run_bool		dhw_clcpmp_run		clcpump		run		yes		yes				yes

		WHP sub-system		CLC pump Status		dhws_cent_clcpump_pump_running_indicator_bool				clcpump		pump_running_indicator		no		yes				no

		WHP sub-system		CLC pump electrical consumption [kW]		dhws_cent_clcpump_electricalconsumption_kw				clcpump		electricalconsumption		no		yes				no

		WHP sub-system		Generated Thermal energy from CLC [kW]		dhws_cent_clc_generatedenergy_kw		??		clc		generatedenergy		No		No				no

		WHP sub-system		Thermal storage of PVT electricity production		dhws_cent_clc_forcestorage_bool		dhw_fce_ld		clc		forcestorage		yes		yes				yes



		Grid Energy meter (app.6)		instantaneous Current 		elecmeter_app6_current_instant_volt		elmrt_voltage		current		instant		no		yes				no

		Grid Energy meter (app.6)		Subscripted Current		elecmeter_app6_current_subscripted_volt				current		subscripted		no		yes				no

		Grid Energy meter (app.6)		Subscripted Contract		elecmeter_app6_current_contracted_string				current		contracted		no		yes				no

		Grid Energy meter (app.6)		Index of consumption during low period		elecmeter_app6_consumption_cntr_low_wh		elmrt_usg_low_cntr		consumption_cntr		low		no		yes				no

		Grid Energy meter (app.6)		Index of consumption during high period		elecmeter_app6_consumption_cntr_high_wh		elmrt_usg_high_cntr		consumption_cntr		high		no		yes				no

		Grid Energy meter (app.6)		Apparent Power		elecmeter_app6_power_instant_wh		elmrt_usg_now		power		instant		no		yes				no

		Grid Energy meter (app.6)		Maximal current value during the period		elecmeter_app6_current_maximum_volt				current		maximum		no		yes				no

		Grid Energy meter (app.6)		Current period (HC / HP)		elecmeter_app6_current_period_string				current		period		no		yes				no

		Grid Energy meter (app.6)		Depassement of subcripted current (present if overload)		elecmeter_app6_current_timesofoverload_none				current		timesofoverload		no		yes				no



		PX		Weather API available		weatherapi_cent_system_availability_bool		weather_avail		system		availability		Yes		yes		Yes		1

		 Weather Data (Website)		Timestamp at local time.

		 Weather Data (Website)		Unix Timestamp at UTC time.

		 Weather Data (Website)		Unix Timestamp at UTC time.

		 Weather Data (Website)		[DEPRECATED] Forecast Valid hour UTC (YYYY-MM-DD:HH).		weatherapi_cent_sys_timestamp_YYYYMM_DDHH		weather_timestamp		sys		timestamp				yes

		 Weather Data (Website)		Wind gust speed (Default m/s).

		 Weather Data (Website)		Wind speed (Default m/s).		weatherapi_cent_wind_avgspeed_mps		wind_spd		wind		avgspeed		yes		yes		yes

		 Weather Data (Website)		Wind direction (in degrees).

		 Weather Data (Website)		Abbreviated wind direction.

		 Weather Data (Website)		Verbal wind direction (described).

		 Weather Data (Website)		Temperature (default Celcius).		weatherapi_cent_temperature_drybulb_deg		ext_temp		temperature		drybulb		yes		yes		yes

		 Weather Data (Website)		Apparent/"Feels Like" temperature (default Celcius).

		 Weather Data (Website)		Probability of Precipitation (%).

		 Weather Data (Website)		Accumulated liquid equivalent precipitation (default mm).

		 Weather Data (Website)		Accumulated snowfall (default mm).		weatherapi_cent_snowfall_accumulated_mm		snow		snowfall		accumulated		yes		yes		yes

		 Weather Data (Website)		Snow Depth (default mm).

		 Weather Data (Website)		Sea level pressure (mb).

		 Weather Data (Website)		Pressure (mb). (On land)		weatherapi_cent_system_atmosphericpressure_mbar		pres		system		atmosphericpressure		yes		yes		yes

		 Weather Data (Website)		Dew point (default Celcius).

		 Weather Data (Website)		Relative humidity (%).		weatherapi_cent_humidity_relative_perc		ext_rh		humidity		relative		yes		yes		yes

		 Weather Data (Website)		Weather icon code.

		 Weather Data (Website)		Weather code.

		 Weather Data (Website)		Text weather description.

		 Weather Data (Website)		Part of the day (d = day / n = night).

		 Weather Data (Website)		Low-level (~0-3km AGL) cloud coverage (%).

		 Weather Data (Website)		Mid-level (~3-5km AGL) cloud coverage (%).

		 Weather Data (Website)		High-level (>5km AGL) cloud coverage (%).

		 Weather Data (Website)		Cloud coverage (%).		weatherapi_cent_cloud_coverage_perc		clouds		cloud		coverage		yes		yes		yes

		 Weather Data (Website)		Visibility (default KM).

		 Weather Data (Website)		Diffuse horizontal solar irradiance (W/m^2) [Clear Sky]		weatherapi_cent_solarirradiance_diffusehorizontal_wpm2		dhi		solarirradiance		diffusehorizontal		yes		yes		yes

		 Weather Data (Website)		Direct normal solar irradiance (W/m^2) [Clear Sky]		weatherapi_cent_solarirradiance_directnormal_wpm2		dni		solarirradiance		directnormal		yes		yes		yes

		 Weather Data (Website)		Global horizontal solar irradiance (W/m^2) [Clear Sky]		weatherapi_cent_solarirradiance_globalhorizontal_wpm2		ghi		solarirradiance		globalhorizontal		yes		yes		yes

		 Weather Data (Website)		Estimated Solar Radiation (W/m^2).		weatherapi_cent_solarradiation_estimated_wpm2		solar_rad		solarradiation		estimated		yes		yes		yes

		 Weather Data (Website)		UV Index (0-11+).

		 Weather Data (Website)		Average Ozone (Dobson units).

		 Weather Data (Website)		City name.

		 Weather Data (Website)		Longitude (Degrees).

		 Weather Data (Website)		Local IANA Timezone.

		 Weather Data (Website)		Latitude (Degrees).

		 Weather Data (Website)		Country abbreviation.

		 Weather Data (Website)		State abbreviation/code.



		PV system		Electrical power of PV system [kWpeak]		bems_mem_pv_power_kw		pv_power_kw		pv		power		Yes		No		No

		PV system		Electrical efficiency of solar radiation [%]		bems_mem_pv_eff_perc		pv_eff_perc		pv		eff		Yes		No		No

		PV sytstem		Coefficient for cloud coverage PV paneles		bems_mem_pv_cfcld_kwhpu		pv_cfcld_kwhpu		pv		cfcld		Yes		No		No

		PV sytstem		 coeff snowindex electical		bems_mem_pv_cfsnow_kwhpu		pv_cfsnow_kwhpu		pv		cfsnow		Yes		No		No

		PV sytstem		coeff rain index electical		bems_mem_pv_cfrain_kwhpu		pv_cfrain_kwhpu		pv		cfrain		Yes		No		No

		PVT sytstem		c_rad_th = 0.15		bems_mem_pvt_eff_perc		pvt_eff_perc		pvt		eff		Yes		No		No

		PVT sytstem		Coefficient for cloud coverage PVT paneles		bems_mem_pvt_cfcld_kwhpu		pvt_cfcld_kwhpu		pvt		cfcld		Yes		No		No

		PVT sytstem		coeff snow index thermal		bems_mem_pvt_cfsnow_kwhpu		pvt_cfsnow_kwhpu		pvt		cfsnow		Yes		No		No

		PVT sytstem		coeff cloud index thermal		bems_mem_pvt_cfrain_kwhpu		pvt_cfrain_kwhpu		pvt		cfrain		Yes		No		No

		PVT sytstem		maximal radiation on panels [J/m²]		bems_mem_pvt_maxradiation_wpm2		pvt_maxradiation_wpm2		pvt		maxradiation		Yes		No		No

		PVT sytstem		maximal output temperature of panels [°C]		bems_mem_pvt_maxtemperature_degc		pvt_maxtemperature_degc		pvt		maxtemperature		Yes		No		No

		CLC system		maximal output power [kW] (one ractor)		bems_mem_clc_thm_maxoutput_kw		clc_thm_maxoutput_kw		clc_thm		maxoutput		Yes		No		No

		CLC system		maximal storage capacyt of CLC [kWh] (one reactor)		bems_mem_clc_thm_capacity_kwh		clc_thm_capacity_kwh		clc_thm		capacity		Yes		No		No

		CLC system		minimal time that clc must run uninterrupted		bems_mem_clc_system_minruntime_min		clc_system_minruntime_min		clc_system		minruntime		Yes		No		No

		CLC system		minimal lead time for clc to start loading		bems_mem_clc_system_leadtime_loading_min		clc_system_leadtime_loading_min		clc_system		leadtime_loading		Yes		No		No

		CLC system		minimal lead time for clc to start un-loading		bems_mem_clc_system_leadtime_unloading_min		clc_system_leadtime_unloading_min		clc_system		leadtime_unloading		Yes		No		No

		WHP sub-system		minimal temperature increase for use in DHW system [°C]		bems_mem_dhws_water_temp_min_degc		dhws_water_temp_min_degc		dhws		water_temp_min		Yes		No		No

		WHP sub-system		minimal time that HP must run uninterrupted		bems_mem_dhws_runtime_min_min		dhws_runtime_min_min		dhws		runtime_min		Yes		No		No

		WHP sub-system		Maximal power output for all HP together		bems_mem_dhws_poweroutput_max_kw		dhws_poweroutput_max_kw		dhws		poweroutput_max		Yes		No		No

		WHP sub-system		Maximal capacity for DHW storage		bems_mem_dhws_maxcapacity_kWh		dhws_maxcapacity_kWh		dhws		maxcapacity		Yes		No		No

		WHP sub-system		Maximal input/output of LT buffer 		bems_mem_dhws_maxLTbuffer_kW		dhws_maxLTbuffer_kW		dhws		maxLTbuffer		Yes		No		No

		WHP sub-system		Maximal capacity of LT buffer		bems_mem_dhws_maxcapacityLTbuffer_kWh		dhws_maxcapacityLTbuffer_kWh		dhws		maxcapacityLTbuffer		Yes		No		No

		EHP system		Maximal power delivered only by PCM (without heater)		bems_mem_ehp_maxpowerPCM_kW		ehp_maxpowerPCM_kW		ehp		maxpowerPCM		Yes		No		No

		EHP system		Maximal energy deliverd only by PCM (without heater)		bems_mem_ehp_maxenergyPCM_kWh		ehp_maxenergyPCM_kWh		ehp		maxenergyPCM		Yes		No		No

		EHP system		Minimal runtime of PCM material [h]		bems_mem_ehp_minruntimePCM_hour		ehp_minruntimePCM_hour		ehp		minruntimePCM		Yes		No		No

		EHP system		Minimal lead time of pcm [h]		bems_mem_ehp_minleadtimePCM_hour		ehp_minleadtimePCM_hour		ehp		minleadtimePCM		Yes		No		No

		EHP system		Maximal power of electric heaters [kW]		bems_mem_ehp_maxpowerheaters_kW		ehp_maxpowerheaters_kW		ehp		maxpowerheaters		Yes		No		No

		EHP system		Minimal lead time of electric heaters [h]		bems_mem_ehp_minleadtimeheaters_hour		ehp_minleadtimeheaters_hour		ehp		minleadtimeheaters		Yes		No		No

		ECS system		Maximum storage capacity of all batteries in system [kwh]		bems_mem_ecs_maxstoragecapacity_kWh		ecs_maxstoragecapacity_kWh		ecs		maxstoragecapacity		Yes		No		No

		ECS system		Minimum storage pecentage of all batteries in system [kwh]		bems_mem_ecs_min_uasble_cap_perc		ecs_min_uasble_cap_perc		ecs		min_uasble_cap		Yes		No		No

		ECS system		Minimal leadtime loading btteries		bems_mem_ecs_leadtime_load_perc		ecs_leadtime_load_perc		ecs		leadtime_load		Yes		No		No

		ECS system		Minimal leadtime unloading btteries		bems_mem_ecs_leadtime_unload_perc		ecs_leadtime_unload_perc		ecs		leadtime_unload		Yes		No		No

		coefficient table electricity		cf_wel_wh		bems_mem_wel_cf_wh_kwhph		cf_wel_wh		wel		cf_wh		yes		yes

		coefficient table electricity		cf_wel_nh		bems_mem_wel_cf_nh_kwhph		cf_wel_nh		wel		cf_nh		yes		yes

		coefficient table electricity		cf_wel_t0		bems_mem_wel_cf_t0_kwhpdegrc		cf_wel_t0		wel		cf_t0		yes		yes

		coefficient table electricity		cf_wel_t1		bems_mem_wel_cf_t1_kwhpdegrc		cf_wel_t1		wel		cf_t1		yes		yes

		coefficient table electricity		cf_wel_t2		bems_mem_wel_cf_t2_kwhpdegrc		cf_wel_t2		wel		cf_t2		yes		yes

		coefficient table electricity		cf_wel_t3		bems_mem_wel_cf_t3_kwhpdegrc		cf_wel_t3		wel		cf_t3		yes		yes

		coefficient table electricity		cf_wel_t4		bems_mem_wel_cf_t4_kwhpdegrc		cf_wel_t4		wel		cf_t4		yes		yes

		coefficient table electricity		cf_wel_ah		bems_mem_wel_cf_ah_kwhpgpkg		cf_wel_ah		wel		cf_ah		yes		yes

		coefficient table electricity		cf_wel_rad		bems_mem_wel_cf_rad_kwhpwpm2		cf_wel_rad		wel		cf_rad		yes		yes

		coefficient table electricity		cf_wel_wd		bems_mem_wel_cf_wd_kwhph		cf_wel_wd		wel		cf_wd		yes		yes

		coefficient table thermal		cf_wthm_wh		bems_mem_wth_cf_wh_kwhph		cf_wthm_wh		wth		cf_wh		yes		yes

		coefficient table thermal		cf_wthm_nh		bems_mem_wth_cf_nh_kwhph		cf_wthm_nh		wth		cf_nh		yes		yes

		coefficient table thermal		cf_wthm_t0		bems_mem_wth_cf_t0_kwhpdegrc		cf_wthm_t0		wth		cf_t0		yes		yes

		coefficient table thermal		cf_wthm_t1		bems_mem_wth_cf_t1_kwhpdegrc		cf_wthm_t1		wth		cf_t1		yes		yes

		coefficient table thermal		cf_wthm_t2		bems_mem_wth_cf_t2_kwhpdegrc		cf_wthm_t2		wth		cf_t2		yes		yes

		coefficient table thermal		cf_wthm_t3		bems_mem_wth_cf_t3_kwhpdegrc		cf_wthm_t3		wth		cf_t3		yes		yes

		coefficient table thermal		cf_wthm_t4		bems_mem_wth_cf_t4_kwhpdegrc		cf_wthm_t4		wth		cf_t4		yes		yes

		coefficient table thermal		cf_wthm_ah		bems_mem_wth_cf_ah_kwhpgpkg		cf_wthm_ah		wth		cf_ah		yes		yes

		coefficient table thermal		cf_wthm_rad		bems_mem_wth_cf_rad_kwhpwpm2		cf_wthm_rad		wth		cf_rad		yes		yes

		coefficient table electricity		cf_wthm_wd		bems_mem_wth_cf_wd_kwhph		cf_wthm_wd		wth		cf_wd		yes		yes

		dhw-table		dhw_table		bems_mem_dwh_energy_kwhph		dhw		dwh		energy		yes		yes

		holidaytable		holidaytable		bems_mem_holiday_is_true_bool		holidays		holiday		is_true		yes		yes

		market interaction		electricity spot price		bems_mem_energyprice_el_spotprice_europmwh		el_spot_price		energyprice		el_spotprice		yes		yes

		market interaction		electricity feed in price		bems_mem_energyprice_el_feedinprice_europmwh		el_feedin_price		energyprice		el_feedinprice		yes		yes

		market interaction		load reduction required		bems_mem_energyload_el_red_required_bool		el_load_red		energyload		el_red_required		yes		yes

		market interaction		incentive for load reduction		bems_mem_energyload_el_red_incentive_euro		el_load_red_incent		energyload		el_red_incentive		yes		yes

		market interaction		dh spot price		bems_mem_energyprice_dh_spotprice_europmwh		dh_spot_price		energyprice		dh_spotprice		yes		yes

		market interaction		dh feed in price		bems_mem_energyprice_dh_feedinprice_europmwh		dh_feedin_price		energyprice		dh_feedinprice		yes		yes

		market interaction		dh load reduction required		bems_mem_energyload_dh_red_required_bool		dh_load_red		energyload		dh_red_required		yes		yes

		market interaction		dh incentive for load reduction		bems_mem_energyload_dh_red_incentive_euro		dh_load_red_incent		energyload		dh_red_incentive		yes		yes



		General		Reset function		BEMS_2ndfloor_cent_Reset_bool		sys_reset		cent		Reset				yes		yes

		General		System Fault Urgent		BEMS_2ndfloor_cent_SystemfaultUrgent_bool		urg_sys_error		cent		SystemfaultUrgent				yes		yes

		General		System Fault Not-urgent		BEMS_2ndfloor_cent_Systemfault_bool		norm_sys_error		cent		Systemfault				yes		yes

		General		Circuitfault 230vac		BEMS_2ndfloor_cent_230Vfault_bool		cur_error		cent		230Vfault				yes		yes

		General		Circuitfault 24vac		BEMS_2ndfloor_cent_24Vfault_bool		lv_cur_error		cent		24Vfault				yes		yes

		General		Overvoltage protection		BEMS_2ndfloor_cent_Overvoltageprotect_bool		ovr_curr_err		cent		Overvoltageprotect				yes		yes

		General		Temperture Control Panel		BEMS_2ndfloor_cent_TempControlPanel_degc		BEMS_temp_control		cent		TempControlPanel				yes		yes

		General		Heartbeat to check if EMS/BEMS still ok		BEMS_2ndfloor_cent_heartbeat_bool		sys_hartbeat		cent		heartbeat		yes		yes		yes		yes

		General

		General

		General

























































































































































Unrestricted 		


Unrestricted 		


Unrestricted 		




Electricity Converter (ECS)



						Interface FROM Subsystem -->TO--> BEMS																																								0.5

						subsystem info						Field equipment				Device code				Siemens (Bus) IO's								Communication						Applicability												Agreement

		Protocollen				Date		SubSystem_name		Owner		Input		Output		Locatie    codering		Component codering		Digital IN		Digital OUT		Analog IN		Analog OUT		Protocol		Type		Definition		[Demo A, Demo B, both]		Note		Needed for Algorithm		Needed for Reporting		Needed for control point		If yes, what frequency [hz]		Agreed on		Agreed by		SubSystem		Location		Part		Attribute		Type		Description		Eenheid		(Statische) waarde		Combined_name (BACNET)		Simulatie		Alias		Modbus register		Comments				Used in Dymola Simulation? (blank if N/A)

						5/20/19		PX		Siemens BT				1						1								Bacnet		Status		Converter Available		both		PX		Yes		No		Yes		3.33E-03

van der Knaap: van der Knaap:
1x p.5m
						ecs		cent		system		availability		value		Bacnet point in PX to define if system is available 		bool				ecs_cent_system_availability_bool		1		ecs_avail						u

		[tbd]				3/27/18		Converter Cabinet		Siemens PD				1						1								Modbus TCP/IP		Status		Watchdog		both		cabinet		No		No		No		3.33E-03

van der Knaap: van der Knaap:
1x p.5m
		11-Sep		SNL		ecs		cent		system		watchdog		value		Timer value between 5-20ms		int				ecs_cent_system_watchdog_int		No		ecs_watch		1				See remarks logic in PX, hoe werkt deze?

		IEC 61850				3/27/18		Converter Cabinet		Siemens PD				1										1				Modbus TCP/IP		Measured		Measured volts from PV		both		cabinet		No		Yes				3.33E-03		19-Apr		SNL		ecs		cent		PV		voltage		value				volt				ecs_cent_PV_voltage_volt		No		ecs_pv_volt		4/5

						3/27/18		Converter Cabinet		Siemens PD				1										1				Modbus TCP/IP		Measured		Measured amps from PV		both		cabinet		No		Yes				3.33E-03		19-Apr		SNL		ecs		cent		PV		current		value				amp				ecs_cent_PV_current_amp		No		ecs_pv_crnt		6/7

		subsystemen				3/27/18		Converter Cabinet		Siemens PD				1										1				Modbus TCP/IP		Measured		Measured kW from PV		both		cabinet		Yes		Yes				3.33E-03		19-Apr		SNL		ecs		cent		PV		mes_power		value				kW				ecs_cent_PV_mes_power_kW		yes		ecs_pv_mespwr		8/9						Yes

		Converter Cabinet				3/27/18		Converter Cabinet		Siemens PD				1										1				Modbus TCP/IP		Measured		Measured volts DC-Circuit		both		cabinet		No		Yes				3.33E-03		19-Apr		SNL		ecs		cent		dccircuit		voltage		value				volt				ecs_cent_dccircuit_voltage_volt		No		ecs_dc_volt		12/13

		Electric heating system				3/27/18		Converter Cabinet		Siemens PD				1										1				Modbus TCP/IP		Measured		Measured amps to grid		both		cabinet		No		Yes				3.33E-03		19-Apr		SNL		ecs		cent		converter		currenttopublicgrid		value				amp				ecs_cent_converter_currenttopublicgrid_amp		No		ecs_cur_to_grid		14/15

		air-air heat pump				3/27/18		Converter Cabinet		Siemens PD				1										1				Modbus TCP/IP		Measured		Measured kW to grid

van der Knaap: van der Knaap:
Total Energy to Grid		both		cabinet		Yes		Yes				3.33E-03		19-Apr		SNL		ecs		cent		PV		powertopublicgrid		value				kw				ecs_cent_PV_powertopublicgrid_kw		yes		ecs_pwr_to_grid		16/17						Yes

						7/23/18		Converter Cabinet		Siemens PD				1										1				Modbus TCP/IP		Measured		Measured kW from grid

van der Knaap: van der Knaap:
Total Energy from Grid		both		cabinet		Yes		Yes				3.33E-03		19-Apr		SNL		ecs		cent		PV		powerfrompublicgrid		value				kw				ecs_cent_PV_powerfrompublicgrid_kw		yes		ecs_pwr_fr_grid		18/19						Yes

						7/23/18		Converter Cabinet		Siemens PD				1										1				Modbus TCP/IP		Measured		Generated PV Energy (kW))		both		cabinet		Yes		Yes				3.33E-03		19-Apr		SNL		ecs		cent		PV		gen_power		value				kw				ecs_cent_PV_gen_power_kw		yes		ecs_pv_genpwr		20/21						Yes

						4/19/18		Converter Cabinet		Siemens PD				1		 								1				Modbus TCP/IP		Measured		cabinet temperature		both		cabinet		No		Yes		No		3.33E-03		19-Apr		SNL		ecs		cent		cabinet		temperature		value				degrc				ecs_cent_cabinet_temperature_degrc		no		ecs_temp		10/11

						3/27/18		Converter Cabinet		ForseePower				1										1				Modbus TCP/IP		Measured		Battery State of Charge (%)		both		Battery		Yes		Yes				3.33E-03		19-Apr		FSP		battery		cent		system		stateofcharge		value				perc				battery_cent_system_stateofcharge_perc		yes		bat_soc		30/31						Yes

						3/27/18		Converter Cabinet		ForseePower				1										1				Modbus TCP/IP		Measured		available capacity (kW/s)

van der Knaap: van der Knaap:
Total Stored Energy

Checken!		both		Battery		Yes		Yes				3.33E-03		19-Apr		FSP		battery		cent		cells		totalcapacity		value				kwps				battery_cent_cells_totalcapacity_kwps		yes		bat_tot_cap		32/33						Yes

						4/19/18		Converter Cabinet		ForseePower				1										1				Modbus TCP/IP		Measured		 battery temperature		both		Battery		No		Yes		No		3.33E-03		19-Apr		FSP		battery		cent		cells		temperature		value				degrc				battery_cent_cells_temperature_degrc		no		bat_cel_temp		34/35

						4/19/18		Converter Cabinet		ForseePower				1										1				Modbus TCP/IP		Measured		battery cabinet temperature		both		Battery		No		Yes		No		3.33E-03		19-Apr		FSP		battery		cent		cabinet		temperature		value				degrc				battery_cent_cabinet_temperature_degrc		no		bat_ecs_temp		36/37

		ModBUS RTU RS-485				3/27/18		Converter Cabinet		ForseePower				1										1				Modbus TCP/IP		Measured		Measured volts Batteries		both		Battery		No		Yes				3.33E-03		19-Apr		FSP		battery		cent		core		voltagetobatteries		value				volt				battery_cent_core_voltagetobatteries_volt		No		bat_ld_volt		38/39

		BACnet				3/27/18		Converter Cabinet		ForseePower				1										1				Modbus TCP/IP		Measured		Measured amps to Batteries		both		Battery		No		Yes				3.33E-03		19-Apr		FSP		battery		cent		cells		currenttobatteries		value				amp				battery_cent_cells_currenttobatteries_amp		No		bat_ld_cur		40/41

		OPC client				3/27/18		Converter Cabinet		ForseePower				1										1				Modbus TCP/IP		Measured		Measured kW to Batteries		both		Battery		Yes		Yes				3.33E-03		19-Apr		FSP		battery		cent		cells		powertobatteries		value				kW				battery_cent_cells_powertobatteries_kW		yes		bat_ld_pwr		42/43						Yes

						1/29/19		Converter Cabinet		ForseePower		1														1		Modbus TCP/IP		Value (setpoint)		Maximum kW allowed to discharge per hour (different every hour)		both		cabinet		Yes		Yes				3.33E-03		19-Apr		SNL		ecs		cent		cabinet		maximumalloweddischarge		Value		Maximum number of kWh that battery is allowed to supply		kW				ecs_cent_cabinet_maximumalloweddischarge_kW		yes		bat_mxpwr_allow		101/102						Yes

						3/19/19		Converter Cabinet		Siemens PD		1										1						Modbus TCP/IP		Setting

van der Knaap, Marco (RC-NL BT AMS PEX ENCS-F&S): van der Knaap, Marco (RC-NL BT AMS PEX ENCS-F&S):
Look at modbus register for details		ECS Mode setting		both		cabinet		Yes		Yes				3.33E-03		19-Mar		SNL		ecs		cent		cabinet		BEMS		multistate		0 Charge Bat frm grid, 1 Disch  Bat to grid, 8 Set PV to Bat,  9 Set PV to grid		mso				ecs_cent_cabinet_BEMS_mso		yes		ecs_cmd		100

van der Knaap, Marco (RC-NL BT AMS PEX ENCS-F&S): van der Knaap, Marco (RC-NL BT AMS PEX ENCS-F&S):
Register 100,x
-0 Charge Batteries from grid
-1 Discharge Batteries to grid
-8 Set conversion PV to Batteries
-9 Set conversion PV to grid						Yes

						3/19/19		Converter Cabinet		Siemens PD				1						1								Modbus TCP/IP		Status

van der Knaap, Marco (RC-NL BT AMS PEX ENCS-F&S): van der Knaap, Marco (RC-NL BT AMS PEX ENCS-F&S):
Look at modbus register for details		Inverter Status		both		cabinet		Yes		Yes				3.33E-03		19-Mar		SNL		ecs		cent		cabinet		inverter		multistate		0 Accumulative fault, 1 inverter system on/online		mso				ecs_cent_cabinet_inverter_mso		1		ecs_sts		2

van der Knaap, Marco (RC-NL BT AMS PEX ENCS-F&S): van der Knaap, Marco (RC-NL BT AMS PEX ENCS-F&S):
Register 2,x
-0 Accumulative fault
-1 inverter system on/online


						3/19/19		Converter Cabinet		Siemens PD				1						1								Modbus TCP/IP		Status

van der Knaap, Marco (RC-NL BT AMS PEX ENCS-F&S): van der Knaap, Marco (RC-NL BT AMS PEX ENCS-F&S):
Look at modbus register for details														

van der Knaap: van der Knaap:
1x p.5m
		

van der Knaap: van der Knaap:
1x p.5m
		

van der Knaap: van der Knaap:
Total Energy to Grid																																								

van der Knaap, Marco (RC-NL BT AMS PEX ENCS-F&S): van der Knaap, Marco (RC-NL BT AMS PEX ENCS-F&S):
Register 100,x
-0 Charge Batteries from grid
-1 Discharge Batteries to grid
-8 Set conversion PV to Batteries
-9 Set conversion PV to grid		

van der Knaap: van der Knaap:
Total Energy from Grid																																								

van der Knaap, Marco (RC-NL BT AMS PEX ENCS-F&S): van der Knaap, Marco (RC-NL BT AMS PEX ENCS-F&S):
Register 2,x
-0 Accumulative fault
-1 inverter system on/online
		Battery Status		both		Battery		Yes		Yes				3.33E-03		19-Mar		SNL		battery		cent		cells		batteries		multistate		0 syst available, 1 syst fault, 2  syst on/online, 3  charge complete, 4 disch complete		mso		if not 1 then ok status		battery_cent_cells_batteries_mso		yes		bat_sts		3

van der Knaap, Marco (RC-NL BT AMS PEX ENCS-F&S): van der Knaap, Marco (RC-NL BT AMS PEX ENCS-F&S):
Register 3,x 
-0 Battery system available
-1 Battery system fault
-2 Battery system on/online
-3 Battery charge complete
-4 Battery discharge complete

																																

van der Knaap: van der Knaap:
Total Stored Energy

Checken!		4/11/19		Converter Cabinet		Siemens PD				1														Modbus TCP/IP		Measured		Temperature of surrounding room		both		Battery		Yes		Yes		Yes		3.33E-03						ecs		cent		room		temperature		value				degrc				ecs_cent_room_temperature_degrc		25		bat_room_temp		???		Point added needs address HH		Check if sub system has safe mode automatically



										Totaal										3		1		16		1



																Totaal IO's				21
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Air-Air heat pump (AAHPP) 



						Interface FROM Subsystem -->TO--> BEMS																																								0.4																												getal = Nee, outputs BEMS = Nee, Input van Keith = Yes

						subsystem info						Field equipment				Device code				Siemens (Bus) IO's								Communication						Applicability												Agreement

		Protocollen		Droppped from list		Date		SubSystem_name		Owner		Input		Output		Locatie    codering		Component codering		Digital IN		Digital OUT		Analog IN		Analog OUT		Protocol		Type		Definition		[Demo A, Demo B, both]		Note		Needed for Algorithm		Needed for Reporting		Needed for control point		If yes, what frequency [hz]		Agreed on		Agreed by		SubSystem		Location		Part		Attribute		Type		Description		Eenheid		(Statische) waarde		Combined_name (BACNET)		Simulatie		Alias		Modbus register		Comments

						5/20/19		PX		SNL														1				hardware		Status		AAHP available		Demo B		PX		no		yes		Yes		3.33E-03

van der Knaap: van der Knaap:
1x p.5m
						AAHP		Staff		system		avail		value		Bacnet point in PX to define if system is available 		bool				AAHP_Staff_system_avail_bool		no		aahp_rst_avail

		TCP/IP				9/11/18		air-air heat pump		CAMPA				1						1								ModBUS TCP/IP		Status		System available		Demo B				no						3.33E-03

van der Knaap: van der Knaap:
1x p.5m
		9/11/18				AAHP		Staff		system		avail		bool		1 =available		bool				AAHP_Staff_system_avail_bool		no		aahp_rst_avail

		LONbus				9/11/18		air-air heat pump		CAMPA				1						1								ModBUS TCP/IP		Fault		System fault		Demo B				no						3.33E-03		9/11/18				AAHP		Staff		system		fault		bool				bool				AAHP_Staff_system_fault_bool		no		aahp_rst_error

		ModBUS TCP/IP				9/11/18		air-air heat pump		CAMPA				1						1								ModBUS TCP/IP		Status		System on/online		Demo B				no						3.33E-03		9/11/18				AAHP		Staff		system		online		bool				bool				AAHP_Staff_system_online_bool		no		aahp_rst_online

		ModBUS RTU RS-485				9/11/18		air-air heat pump		CAMPA				1										1				ModBUS TCP/IP		Measured		Current energy consumption		Demo B				no						3.33E-03		9/11/18				AAHP		Staff		system		energycons_cntr		value		COUNTER??		kwh				AAHP_Staff_system_energycons_cntr_kwh		no		aahp_rst_elcons_cntr

		BACnet		1		3/27/18		air-air heat pump		CAMPA				1														ModBUS TCP/IP				air temperature input (indoor air)		Demo B				No						3.33E-03		6/13/18				AAHP		Staff				current		value				amp				AAHP_Staff__current_amp		no

		OPC client		1		3/27/18		air-air heat pump		CAMPA				1														ModBUS TCP/IP				air temperature output		Demo B		outdoor air by weather station??		No						3.33E-03		6/13/18				AAHP		Staff				power		value				kW				AAHP_Staff__power_kW		no

		IEC 61850				3/27/18		air-air heat pump		CAMPA				1										1				ModBUS TCP/IP		Measured		State of Charge (SOC %)		Demo B				no						3.33E-03		9/11/18				AAHP		Staff		core		stateofcharge		value				perc				AAHP_Staff_core_stateofcharge_perc		no		aahp_rst_soc

		subsystemen		1		3/27/18		air-air heat pump		CAMPA		1																ModBUS TCP/IP				indication for charging PCM		Demo B		[tbd] Based in forecast and ocuppancy schedule from BEMS		No						3.33E-03		6/13/18				AAHP		Staff		core		capacityavailable		value				perc				AAHP_Staff_core_capacityavailable_perc		no

		Converter Cabinet				9/11/18		air-air heat pump		CAMPA				1										1				ModBUS TCP/IP		Measured		Energy storage capacity available [kW]		Demo B				no						3.33E-03		9/11/18				AAHP		Staff		core		capacityavailable		value				kw				AAHP_Staff_core_capacityavailable_kw		no		aahp_rst_maxcap

		Electric heating system				9/11/18		air-air heat pump		CAMPA				1										1				ModBUS TCP/IP		Value		Current room operation settings		Demo B				no						3.33E-03		9/11/18				AAHP		Staff		room		temperature		value								AAHP_Staff_room_temperature_		no		aahp_rst_rmtmp

		domestic hot water				9/11/18		air-air heat pump		CAMPA		1										1						ModBUS TCP/IP		Switch

Hennig, Hans (RC-NL BT AMS S SSUP): Hennig, Hans (RC-NL BT AMS S SSUP):
Boolean?
		Force core charge (start)		Demo B				no						3.33E-03		9/11/18				AAHP		Staff		status		forcecorecharge		bool				bool				AAHP_Staff_status_forcecorecharge_bool		no		aahp_rst_fce_ld

		PVT sub-system				9/11/18		air-air heat pump		CAMPA		1										1						ModBUS TCP/IP		Switch

Hennig, Hans (RC-NL BT AMS S SSUP): Hennig, Hans (RC-NL BT AMS S SSUP):
Boolean?		core charge forbidden (stop)		Demo B				no						3.33E-03		9/11/18				AAHP		Staff		status		allowcorecharge		bool		1= true, 0 = false		bool				AAHP_Staff_status_allowcorecharge_bool		no		aahp_rst_enab_ld

		Electric battery sub-system				9/11/18		air-air heat pump		CAMPA		1										1						ModBUS TCP/IP		Switch		Remote operation information		Demo B		Is this signal ment to give the remote operation free to use?		no						3.33E-03		9/11/18				AAHP		Staff		system		remote_operation		bool		1= true, 0 = false		bool				AAHP_Staff_system_remote_operation_bool		no		aahp_rst_rem_op

						9/11/18		air-air heat pump		CAMPA		1										1						ModBUS TCP/IP		Switch		Set heating to setpoint allowed		Demo B				no						3.33E-03		9/11/18				AAHP		Staff		core		maxallowedpower		value				kw				AAHP_Staff_core_maxallowedpower_kw		no		aahp_rst_maxpwr

						9/11/18		air-air heat pump		CAMPA		1														1		ModBUS TCP/IP		Switch		Maximum power authorised		Demo B				no						3.33E-03		9/11/18				AAHP		Staff		room		expectedenergy		value				kwh				AAHP_Staff_room_expectedenergy_kwh		no		aahp_rst_exp_engusg





										Totaal		6		9		Subtotaal				3		4		4		1

																Totaal IO's				12

Jelierse, Raymond (RC-NL BT AMS PEX ENCS-C): RJe; Niet meetellen in totaal aantal IO's. alleen als EHP gaat vervallen en AHPP gebruikt gaat worden.
















































































































































































































































































































































































																																												

van der Knaap: van der Knaap:
1x p.5m
		

van der Knaap: van der Knaap:
1x p.5m
		

Hennig, Hans (RC-NL BT AMS S SSUP): Hennig, Hans (RC-NL BT AMS S SSUP):
Boolean?
		

Hennig, Hans (RC-NL BT AMS S SSUP): Hennig, Hans (RC-NL BT AMS S SSUP):
Boolean?

Unrestricted		




Electric Heaters (EHP)



						Interface FROM Subsystem -->TO--> BEMS																																								0.5

						subsystem info						Field equipment				Device code				Siemens (Bus) IO's								Communication						Applicability												Agreement

		Protocollen				Date		SubSystem_name		Owner		Input		Output		Locatie    codering		Component codering		Digital IN		Digital OUT		Analog IN		Analog OUT		Protocol		Type		Definition		[Demo A, Demo B, both]		Note		Needed for Algorithm		Needed for Reporting		Needed for control point		If yes, what frequency [hz]		Agreed on		Agreed by		SubSystem		Location		Part		Attribute		Type		Description		Eenheid		(Statische) waarde		Combined_name (BACNET)		Simulatie		Alias		Modbus register		Present in Dymola Model? (when applicable)

						5/20/19		PX		Siemens BT				1						1								Bacnet		Status		EHP room 1 Available		Demo B		PX		Yes		yes		Yes		3.33E-03

van der Knaap: van der Knaap:
1x p.5m
						ehp		room1		system		availability		value		Bacnet point in PX to define if system is available 		bool				ehp_room1_system_availability_bool		1		ehp_r1_avail

						9/11/18		EHP, App 6 Room 1		CAMPA				1						1								ModBUS TCP/IP		Status		System ON/ONLINE		Demo B				No		yes				3.33E-03		3/21/19		LeBlanc		ehp		room1		system		online		bool				bool				ehp_room1_system_online_bool		no		ehp_r1_online		1

						9/11/18		EHP, App 6 Room 1		CAMPA				1						1								ModBUS TCP/IP		Status		System Fault		Demo B				No		yes				3.33E-03		3/21/19		LeBlanc		ehp		room1		system		fault		bool				bool				ehp_room1_system_fault_bool		no		ehp_r1_err		2

						4/19/18		EHP, App 6 Room 1		CAMPA				1										1				ModBUS TCP/IP		Measured		Total energy consumption		Demo B		Counter value		No		yes				3.33E-03		3/21/19		LeBlanc		ehp		room1		heaters		totalenergyconsumption		value		Counter!		wh				ehp_room1_heaters_totalenergyconsumption_wh		no		ehp_r1_encons		101

						9/11/18		EHP, App 6 Room 1		CAMPA				1										1				ModBUS TCP/IP		Measured		Backup heating element energy consumption (Wh)		Demo B				No		yes				3.33E-03		3/21/19		LeBlanc		ehp		room1		buelement		energycons		value				wh				ehp_room1_buelement_energycons_wh		no		ehp_r1_bu_encons		102

						3/19/19		EHP, App 6 Room 1		CAMPA				1										1				ModBUS TCP/IP		Measured		Core charge level (%)		Demo B				Yes		yes				3.33E-03		3/21/19		LeBlanc		ehp		room1		heaters		corechargelevel		value		% * 100		percx100				ehp_room1_heaters_corechargelevel_percx100		yes		ehp_r1_cre_soc		103		Yes. Core temperature however is not modelled. SOC calculated by kWh currently divided by max capacity

						4/19/18		EHP, App 6 Room 1		CAMPA				1										1				ModBUS TCP/IP		value		core heating element duty rate (%)

Hennig, Hans (RC-NL BT AMS S SSUP): Hennig, Hans (RC-NL BT AMS S SSUP):
What does it describe?		Demo B				Yes		yes				3.33E-03		3/21/19		LeBlanc		ehp		room1		heaters		coreElementdutyrate		value		% * 100		percx100				ehp_room1_heaters_coreElementdutyrate_percx100		yes		ehp_r1_cre_pwr		104		Any update on what this is? kW_current/kW_max maybe?

						3/27/18		EHP, App 6 Room 1		CAMPA				1										1				ModBUS TCP/IP		value		Facade heating element duty rate (%)		Demo B				Yes		yes				3.33E-03		3/21/19		LeBlanc		ehp		room1		heaters		facadeElementdutyrate		value		% * 100		percx100				ehp_room1_heaters_facadeElementdutyrate_percx100		yes		ehp_r1_fac_pwr		105		No. PCM is a simple storage capacity with not temperatures being calculated. Element has some lossess to the room over time.

						3/27/18		EHP, App 6 Room 1		CAMPA				1										1				ModBUS TCP/IP		value		Energy storage capacity available		Demo B				Yes		yes				3.33E-03		3/21/19		LeBlanc		ehp		room1		pcm		capacityavailable		value		kWh * 100		kWh				ehp_room1_pcm_capacityavailable_kWh		yes		ehp_r1_pcm_avcap		106		Yes.

						3/27/18		EHP, App 6 Room 1		CAMPA				1										1				ModBUS TCP/IP		Measured		Room temperature		Demo B				Yes		yes				3.33E-03		3/21/19		LeBlanc		ehp		room1		room		temperature		value		deg * 100		degc				ehp_room1_room_temperature_degc		yes		ehp_r1_rm_temp		107		Yes

						9/11/18		EHP, App 6 Room 1		CAMPA				1										1				ModBUS TCP/IP		Measured		Current room temperature settings		Demo B				No		yes				3.33E-03		3/21/19		LeBlanc		ehp		room1		room		setpointtemp		value		deg * 100		degc				ehp_room1_room_setpointtemp_degc		No		ehp_r1_rm_sp0		110

						9/11/18		EHP, App 6 Room 1		CAMPA				1										1				ModBUS TCP/IP		Measured		Room temperature settings in H+1		Demo B				No		yes				3.33E-03		3/21/19		LeBlanc		ehp		room1		room		setpointtempH1		value		deg * 100		degc				ehp_room1_room_setpointtempH1_degc		No		ehp_r1_rm_sp1		111

						9/11/18		EHP, App 6 Room 1		CAMPA				1										1				ModBUS TCP/IP		Measured		Room temperature settings in H+2		Demo B				No		yes				3.33E-03		3/21/19		LeBlanc		ehp		room1		room		setpointtempH2		value		deg * 100		degc				ehp_room1_room_setpointtempH2_degc		No		ehp_r1_rm_sp2		112

						9/11/18		EHP, App 6 Room 1		CAMPA				1										1				ModBUS TCP/IP		Measured		Room temperature settings in H+3		Demo B				No		yes				3.33E-03		3/21/19		LeBlanc		ehp		room1		room		setpointtempH3		value		deg * 100		degc				ehp_room1_room_setpointtempH3_degc		No		ehp_r1_rm_sp3		113

						9/11/18		EHP, App 6 Room 1		CAMPA				1										1				ModBUS TCP/IP		Measured		Room temperature settings in H+4		Demo B				No		yes				3.33E-03		3/21/19		LeBlanc		ehp		room1		room		setpointtempH4		value		deg * 100		degc				ehp_room1_room_setpointtempH4_degc		No		ehp_r1_rm_sp4		114

						9/11/18		EHP, App 6 Room 1		CAMPA				1										1				ModBUS TCP/IP		Measured		Room temperature settings in H+5		Demo B				No		yes				3.33E-03		3/21/19		LeBlanc		ehp		room1		room		setpointtempH5		value		deg * 100		degc				ehp_room1_room_setpointtempH5_degc		No		ehp_r1_rm_sp5		115

						9/11/18		EHP, App 6 Room 1		CAMPA				1										1				ModBUS TCP/IP		Measured		Room temperature settings in H+6		Demo B				No		yes				3.33E-03		3/21/19		LeBlanc		ehp		room1		room		setpointtempH6		value		deg * 100		degc				ehp_room1_room_setpointtempH6_degc		No		ehp_r1_rm_sp6		116

						9/11/18		EHP, App 6 Room 1		CAMPA				1										1				ModBUS TCP/IP		Measured		Room temperature settings in H+7		Demo B				No		yes				3.33E-03		3/21/19		LeBlanc		ehp		room1		room		setpointtempH7		value		deg * 100		degc				ehp_room1_room_setpointtempH7_degc		No		ehp_r1_rm_sp7		117

						9/11/18		EHP, App 6 Room 1		CAMPA				1										1				ModBUS TCP/IP		Measured		Room temperature settings in H+8		Demo B				No		yes				3.33E-03		3/21/19		LeBlanc		ehp		room1		room		setpointtempH8		value		deg * 100		degc				ehp_room1_room_setpointtempH8_degc		No		ehp_r1_rm_sp8		118

						9/11/18		EHP, App 6 Room 1		CAMPA		1										1						ModBUS TCP/IP		Value

Hennig, Hans (RC-NL BT AMS S SSUP): Hennig, Hans (RC-NL BT AMS S SSUP):
Max usage based on PV power of that moment
		Maximum power consumption authorized for EHP		Demo B				yes		yes				3.33E-03		3/21/19		LeBlanc		ehp		room1		heaters		maxallowedpower		value				w				ehp_room1_heaters_maxallowedpower_w		yes		ehp_r1_mxpwr		200		Yes. Max power is a direct input to the electric heater models in the simluation.

						9/12/18		EHP, App 6 Room 1		CAMPA				1										1				ModBUS TCP/IP		Value		Energy required to heat the room in the next 8 hours		Demo B		Counter value		No		yes				3.33E-03		3/21/19		LeBlanc		ehp		room1		room		expectedenergylist		value				wh				ehp_room1_room_expectedenergylist_wh		No				201

						3/27/18		EHP, App 6 Room 1		CAMPA		1										1						ModBUS TCP/IP		Enable		Enable Force core charge		Demo B				Yes		yes				3.33E-03		3/21/19		LeBlanc		ehp		room1		pcm		enable_forcecorecharge		bool				bool				ehp_room1_pcm_enable_forcecorecharge_bool		yes		ehp_r1_anb_fce_cre_now_ld		300		Current model has a boolean when True will charge the PCM core so long as SOC<1.

						3/27/18		EHP, App 6 Room 1		CAMPA		1										1						ModBUS TCP/IP		Enable		Enable Allow core charge		Demo B				Yes		yes				3.33E-03		3/21/19		LeBlanc		ehp		room1		pcm		enable_allowcorecharge		bool				bool				ehp_room1_pcm_enable_allowcorecharge_bool		yes		ehp_r1_anb_fce_cre_ld		301		What is the difference to above?

						9/11/18		EHP, App 6 Room 1		CAMPA		1										1						ModBUS TCP/IP		Enable		Remote operation information

Hennig, Hans (RC-NL BT AMS S SSUP): Hennig, Hans (RC-NL BT AMS S SSUP):
What does it describe?
		Demo B		enable for remote operation?		yes		yes				3.33E-03		3/21/19		LeBlanc		ehp		room1		system		allowremoteops		bool				bool				ehp_room1_system_allowremoteops_bool		yes		ehp_r1_alw_rem		302		More details? I would assume that this is always true in the simulation?

						9/12/18		EHP, App 6 Room 1		CAMPA		1										1						ModBUS TCP/IP		Enable		Set heating to setpoint allowed

Hennig, Hans (RC-NL BT AMS S SSUP): Hennig, Hans (RC-NL BT AMS S SSUP):
Prevent heating and cooling at same time during summer period.		Demo B				Yes		yes				3.33E-03		3/21/19		LeBlanc		ehp		room1		system		allowheating		bool		1=on, 0=off		bool				ehp_room1_system_allowheating_bool		yes		ehp_r1_alw_heat		303		Heating is always permitted all year round in current model.

						3/19/19		EHP, App 6 Room 1		CAMPA		1										1						ModBUS TCP/IP		Command

van der Knaap, Marco (RC-NL BT AMS PEX ENCS-F&S): van der Knaap, Marco (RC-NL BT AMS PEX ENCS-F&S):
Check modbus address		Start/Stop core charge		Demo B				Yes		yes				3.33E-03		3/21/19		LeBlanc		ehp		room1		pcm		startcorecharge		bool		1=on, 0=off		bool				ehp_room1_pcm_startcorecharge_bool		yes		ehp_r1_fce_cre_ld		304

van der Knaap, Marco (RC-NL BT AMS PEX ENCS-F&S): van der Knaap, Marco (RC-NL BT AMS PEX ENCS-F&S):
0 = no constrain
1 = force core charge
		What is the difference to 300 and 301?

																																																		ehp																

						5/20/19		PX		Siemens BT				1						1								Bacnet		Status		EHP room 2 Available		Demo B		PX		Yes		yes		Yes		3.33E-03

van der Knaap: van der Knaap:
1x p.5m
						ehp		room2		system		availability		value		Bacnet point in PX to define if system is available 		bool				ehp_room2_system_availability_bool		1		ehp_r2_avail

						9/11/18		EHP, App 6 Room 2		CAMPA				1						1								ModBUS TCP/IP		Status		System ON/ONLINE		Demo B				No		yes				3.33E-03		3/21/19		LeBlanc		ehp		room2		system		online		bool				bool				ehp_room2_system_online_bool		no		ehp_r2_online		1

						9/11/18		EHP, App 6 Room 2		CAMPA				1						1								ModBUS TCP/IP		Status		System Fault		Demo B				No		yes				3.33E-03		3/21/19		LeBlanc		ehp		room2		system		fault		bool				bool				ehp_room2_system_fault_bool		no		ehp_r2_err		2

						4/19/18		EHP, App 6 Room 2		CAMPA				1										1				ModBUS TCP/IP		Measured		Total energy consumption		Demo B		Counter value		No		yes				3.33E-03		3/21/19		LeBlanc		ehp		room2		heaters		totalenergyconsumption_cntr		value		Counter!		wh				ehp_room2_heaters_totalenergyconsumption_cntr_wh		no		ehp_r2_encons_cntr		101

						9/11/18		EHP, App 6 Room 2		CAMPA				1										1				ModBUS TCP/IP		Measured		Backup heating element energy consumption (Wh)		Demo B				No		yes				3.33E-03		3/21/19		LeBlanc		ehp		room2		buelement		energycons		value				wh				ehp_room2_buelement_energycons_wh		no		ehp_r2_bu_encons		102

						3/19/19		EHP, App 6 Room 2		CAMPA				1										1				ModBUS TCP/IP		Measured		Core charge level (%)		Demo B				Yes		yes				3.33E-03		3/21/19		LeBlanc		ehp		room2		heaters		corechargelevel		value		% * 100		percx100				ehp_room2_heaters_corechargelevel_percx100		yes		ehp_r2_cre_soc		103

						4/19/18		EHP, App 6 Room 2		CAMPA				1										1				ModBUS TCP/IP		value		core heating element duty rate (%)

Hennig, Hans (RC-NL BT AMS S SSUP): Hennig, Hans (RC-NL BT AMS S SSUP):
What does it describe?		Demo B				Yes		yes				3.33E-03		3/21/19		LeBlanc		ehp		room2		heaters		coreElementdutyrate		value		% * 100		percx100				ehp_room2_heaters_coreElementdutyrate_percx100		yes		ehp_r2_cre_pwr		104

						3/27/18		EHP, App 6 Room 2		CAMPA				1										1				ModBUS TCP/IP		value		Facade heating element duty rate (%)		Demo B				Yes		yes				3.33E-03		3/21/19		LeBlanc		ehp		room2		heaters		facadeElementdutyrate		value		% * 100		percx100				ehp_room2_heaters_facadeElementdutyrate_percx100		yes		ehp_r2_fac_pwr		105

						3/27/18		EHP, App 6 Room 2		CAMPA				1										1				ModBUS TCP/IP		value		Energy storage capacity available		Demo B				Yes		yes				3.33E-03		3/21/19		LeBlanc		ehp		room2		pcm		capacityavailable		value		kWh * 100		kWh				ehp_room2_pcm_capacityavailable_kWh		yes		ehp_r2_pcm_avcap		106

						3/27/18		EHP, App 6 Room 2		CAMPA				1										1				ModBUS TCP/IP		Measured		Room temperature		Demo B				Yes		yes				3.33E-03		3/21/19		LeBlanc		ehp		room2		room		temperature		value		deg * 100		degc				ehp_room2_room_temperature_degc		yes		ehp_r2_rm_temp		107

						9/11/18		EHP, App 6 Room 2		CAMPA				1										1				ModBUS TCP/IP		Measured		Current room temperature settings		Demo B				No		yes				3.33E-03		3/21/19		LeBlanc		ehp		room2		room		setpointtemp		value		deg * 100		degc				ehp_room2_room_setpointtemp_degc		No		ehp_r2_rm_sp0		110

						9/11/18		EHP, App 6 Room 2		CAMPA				1										1				ModBUS TCP/IP		Measured		Room temperature settings in H+1		Demo B				No		yes				3.33E-03		3/21/19		LeBlanc		ehp		room2		room		setpointtempH1		value		deg * 100		degc				ehp_room2_room_setpointtempH1_degc		No		ehp_r2_rm_sp1		111

						9/11/18		EHP, App 6 Room 2		CAMPA				1										1				ModBUS TCP/IP		Measured		Room temperature settings in H+2		Demo B				No		yes				3.33E-03		3/21/19		LeBlanc		ehp		room2		room		setpointtempH2		value		deg * 100		degc				ehp_room2_room_setpointtempH2_degc		No		ehp_r2_rm_sp2		112

						9/11/18		EHP, App 6 Room 2		CAMPA				1										1				ModBUS TCP/IP		Measured		Room temperature settings in H+3		Demo B				No		yes				3.33E-03		3/21/19		LeBlanc		ehp		room2		room		setpointtempH3		value		deg * 100		degc				ehp_room2_room_setpointtempH3_degc		No		ehp_r2_rm_sp3		113

						9/11/18		EHP, App 6 Room 2		CAMPA				1										1				ModBUS TCP/IP		Measured		Room temperature settings in H+4		Demo B				No		yes				3.33E-03		3/21/19		LeBlanc		ehp		room2		room		setpointtempH4		value		deg * 100		degc				ehp_room2_room_setpointtempH4_degc		No		ehp_r2_rm_sp4		114

						9/11/18		EHP, App 6 Room 2		CAMPA				1										1				ModBUS TCP/IP		Measured		Room temperature settings in H+5		Demo B				No		yes				3.33E-03		3/21/19		LeBlanc		ehp		room2		room		setpointtempH5		value		deg * 100		degc				ehp_room2_room_setpointtempH5_degc		No		ehp_r2_rm_sp5		115

						9/11/18		EHP, App 6 Room 2		CAMPA				1										1				ModBUS TCP/IP		Measured		Room temperature settings in H+6		Demo B				No		yes				3.33E-03		3/21/19		LeBlanc		ehp		room2		room		setpointtempH6		value		deg * 100		degc				ehp_room2_room_setpointtempH6_degc		No		ehp_r2_rm_sp6		116

						9/11/18		EHP, App 6 Room 2		CAMPA				1										1				ModBUS TCP/IP		Measured		Room temperature settings in H+7		Demo B				No		yes				3.33E-03		3/21/19		LeBlanc		ehp		room2		room		setpointtempH7		value		deg * 100		degc				ehp_room2_room_setpointtempH7_degc		No		ehp_r2_rm_sp7		117

						9/11/18		EHP, App 6 Room 2		CAMPA				1										1				ModBUS TCP/IP		Measured		Room temperature settings in H+8		Demo B				No		yes				3.33E-03		3/21/19		LeBlanc		ehp		room2		room		setpointtempH8		value		deg * 100		degc				ehp_room2_room_setpointtempH8_degc		No		ehp_r2_rm_sp8		118

						9/11/18		EHP, App 6 Room 2		CAMPA		1										1						ModBUS TCP/IP		Value

Hennig, Hans (RC-NL BT AMS S SSUP): Hennig, Hans (RC-NL BT AMS S SSUP):
Max usage based on PV power of that moment
																																												

Keith O´Donovan: Keith O´Donovan:
The fields below are defined identically as above. However, current model for Demo consists of just two zones/heaters. One for the single room in the first appartment (Staff app) and the other zone with a heating area equal to the three rooms in App6 (as labelled here). I can break the App6 zone into three smaller zones and PCM heater models if you think it is necessary.		Maximum power consumption authorized for EHP		Demo B				yes		yes				3.33E-03		3/21/19		LeBlanc		ehp		room2		heaters		maxallowedpower		value				w				ehp_room2_heaters_maxallowedpower_w		yes		ehp_r2_mxpwr		200

						9/12/18		EHP, App 6 Room 2		CAMPA				1										1				ModBUS TCP/IP		Value		Energy required to heat the room in the next 8 hours		Demo B		Counter value		No		yes				3.33E-03		3/21/19		LeBlanc		ehp		room2		room		expectedenergylist		value				wh				ehp_room2_room_expectedenergylist_wh		No				201

						3/27/18		EHP, App 6 Room 2		CAMPA		1										1						ModBUS TCP/IP		Enable		Force core charge		Demo B				Yes		yes				3.33E-03		3/21/19		LeBlanc		ehp		room2		pcm		enable_forcecorecharge		bool				bool		enabler		ehp_room2_pcm_enable_forcecorecharge_bool		yes		ehp_r2_anb_fce_cre_now_ld		300

						3/27/18		EHP, App 6 Room 2		CAMPA		1										1						ModBUS TCP/IP		Enable		Allow core charge		Demo B				Yes		yes				3.33E-03		3/21/19		LeBlanc		ehp		room2		pcm		enable_allowcorecharge		bool				bool				ehp_room2_pcm_enable_allowcorecharge_bool		yes		ehp_r2_anb_fce_cre_ld		301

						9/11/18		EHP, App 6 Room 2		CAMPA		1										1						ModBUS TCP/IP		Enable		Remote operation information

Hennig, Hans (RC-NL BT AMS S SSUP): Hennig, Hans (RC-NL BT AMS S SSUP):
What does it describe?
		Demo B		enable for remote operation?		yes		yes				3.33E-03		3/21/19		LeBlanc		ehp		room2		system		allowremoteops		bool				bool				ehp_room2_system_allowremoteops_bool		yes		ehp_r2_alw_rem		302

						9/12/18		EHP, App 6 Room 2		CAMPA		1										1						ModBUS TCP/IP		Enable		Set heating to setpoint allowed

Hennig, Hans (RC-NL BT AMS S SSUP): Hennig, Hans (RC-NL BT AMS S SSUP):
Prevent heating and cooling at same time during summer period.		Demo B				Yes		yes				3.33E-03		3/21/19		LeBlanc		ehp		room2		system		allowheating		bool		1=on, 0=off		bool				ehp_room2_system_allowheating_bool		yes		ehp_r2_alw_heat		303

						3/19/19		EHP, App 6 Room 2		CAMPA		1										1						ModBUS TCP/IP		Command

van der Knaap, Marco (RC-NL BT AMS PEX ENCS-F&S): van der Knaap, Marco (RC-NL BT AMS PEX ENCS-F&S):
Check modbus address		Start/Stop core charge		Demo B				Yes		yes				3.33E-03		3/21/19		LeBlanc		ehp		room2		pcm		startcorecharge		bool		1=on, 0=off		bool		start		ehp_room2_pcm_startcorecharge_bool		yes		ehp_r2_fce_cre_ld		304

van der Knaap, Marco (RC-NL BT AMS PEX ENCS-F&S): van der Knaap, Marco (RC-NL BT AMS PEX ENCS-F&S):
0 = no constrain
1 = force core charge


																																																		ehp																

						5/20/19		PX		Siemens BT				1						1								Bacnet		Status		EHP room 3 Available		Demo B		PX		Yes		yes		Yes		3.33E-03

van der Knaap: van der Knaap:
1x p.5m
						ehp		room3		system		availability		value		Bacnet point in PX to define if system is available 		bool				ehp_room3_system_availability_bool		1		ehp_r3_avail

						9/11/18		EHP, App 6 Room 3		CAMPA				1						1								ModBUS TCP/IP		Status		System ON/ONLINE		Demo B				No		yes				3.33E-03		3/21/19		LeBlanc		ehp		room3		system		online		bool				bool				ehp_room3_system_online_bool		no		ehp_r3_online		1

						9/11/18		EHP, App 6 Room 3		CAMPA				1						1								ModBUS TCP/IP		Status		System Fault		Demo B				No		yes				3.33E-03		3/21/19		LeBlanc		ehp		room3		system		fault		bool				bool				ehp_room3_system_fault_bool		no		ehp_r3_err		2

						4/19/18		EHP, App 6 Room 3		CAMPA				1										1				ModBUS TCP/IP		Measured		Total energy consumption		Demo B		Counter value		No		yes				3.33E-03		3/21/19		LeBlanc		ehp		room3		heaters		totalenergyconsumption_cntr		value		Counter!		wh				ehp_room3_heaters_totalenergyconsumption_cntr_wh		no		ehp_r3_encons_cntr		101

						9/11/18		EHP, App 6 Room 3		CAMPA				1										1				ModBUS TCP/IP		Measured		Backup heating element energy consumption (Wh)		Demo B				No		yes				3.33E-03		3/21/19		LeBlanc		ehp		room3		buelement		energycons		value				wh				ehp_room3_buelement_energycons_wh		no		ehp_r3_bu_encons		102

						3/19/19		EHP, App 6 Room 3		CAMPA				1										1				ModBUS TCP/IP		Measured		Core charge level (%)		Demo B				Yes		yes				3.33E-03		3/21/19		LeBlanc		ehp		room3		heaters		corechargelevel		value		% * 100		percx100				ehp_room3_heaters_corechargelevel_percx100		yes		ehp_r3_cre_soc		103

						4/19/18		EHP, App 6 Room 3		CAMPA				1										1				ModBUS TCP/IP		value		core heating element duty rate (%)

Hennig, Hans (RC-NL BT AMS S SSUP): Hennig, Hans (RC-NL BT AMS S SSUP):
What does it describe?		Demo B				Yes		yes				3.33E-03		3/21/19		LeBlanc		ehp		room3		heaters		coreElementdutyrate		value		% * 100		percx100				ehp_room3_heaters_coreElementdutyrate_percx100		yes		ehp_r3_cre_pwr		104

						3/27/18		EHP, App 6 Room 3		CAMPA				1										1				ModBUS TCP/IP		value		Facade heating element duty rate (%)		Demo B				Yes		yes				3.33E-03		3/21/19		LeBlanc		ehp		room3		heaters		facadeElementdutyrate		value		% * 100		percx100				ehp_room3_heaters_facadeElementdutyrate_percx100		yes		ehp_r3_fac_pwr		105

						3/27/18		EHP, App 6 Room 3		CAMPA				1										1				ModBUS TCP/IP		value		Energy storage capacity available		Demo B				Yes		yes				3.33E-03		3/21/19		LeBlanc		ehp		room3		pcm		capacityavailable		value		kWh * 100		kWh				ehp_room3_pcm_capacityavailable_kWh		yes		ehp_r3_pcm_avcap		106

						3/27/18		EHP, App 6 Room 3		CAMPA				1										1				ModBUS TCP/IP		Measured		Room temperature		Demo B				Yes		yes				3.33E-03		3/21/19		LeBlanc		ehp		room3		room		temperature		value		deg * 100		degc				ehp_room3_room_temperature_degc		yes		ehp_r3_rm_temp		107

						9/11/18		EHP, App 6 Room 3		CAMPA				1										1				ModBUS TCP/IP		Measured		Current room temperature settings		Demo B				No		yes				3.33E-03		3/21/19		LeBlanc		ehp		room3		room		setpointtemp		value		deg * 100		degc				ehp_room3_room_setpointtemp_degc		No		ehp_r3_rm_sp0		110

						9/11/18		EHP, App 6 Room 3		CAMPA				1										1				ModBUS TCP/IP		Measured		Room temperature settings in H+1		Demo B				No		yes				3.33E-03		3/21/19		LeBlanc		ehp		room3		room		setpointtempH1		value		deg * 100		degc				ehp_room3_room_setpointtempH1_degc		No		ehp_r3_rm_sp1		111

						9/11/18		EHP, App 6 Room 3		CAMPA				1										1				ModBUS TCP/IP		Measured		Room temperature settings in H+2		Demo B				No		yes				3.33E-03		3/21/19		LeBlanc		ehp		room3		room		setpointtempH2		value		deg * 100		degc				ehp_room3_room_setpointtempH2_degc		No		ehp_r3_rm_sp2		112

						9/11/18		EHP, App 6 Room 3		CAMPA				1										1				ModBUS TCP/IP		Measured		Room temperature settings in H+3		Demo B				No		yes				3.33E-03		3/21/19		LeBlanc		ehp		room3		room		setpointtempH3		value		deg * 100		degc				ehp_room3_room_setpointtempH3_degc		No		ehp_r3_rm_sp3		113

						9/11/18		EHP, App 6 Room 3		CAMPA				1										1				ModBUS TCP/IP		Measured		Room temperature settings in H+4		Demo B				No		yes				3.33E-03		3/21/19		LeBlanc		ehp		room3		room		setpointtempH4		value		deg * 100		degc				ehp_room3_room_setpointtempH4_degc		No		ehp_r3_rm_sp4		114

						9/11/18		EHP, App 6 Room 3		CAMPA				1										1				ModBUS TCP/IP		Measured		Room temperature settings in H+5		Demo B				No		yes				3.33E-03		3/21/19		LeBlanc		ehp		room3		room		setpointtempH5		value		deg * 100		degc				ehp_room3_room_setpointtempH5_degc		No		ehp_r3_rm_sp5		115

						9/11/18		EHP, App 6 Room 3		CAMPA				1										1				ModBUS TCP/IP		Measured		Room temperature settings in H+6		Demo B				No		yes				3.33E-03		3/21/19		LeBlanc		ehp		room3		room		setpointtempH6		value		deg * 100		degc				ehp_room3_room_setpointtempH6_degc		No		ehp_r3_rm_sp6		116

						9/11/18		EHP, App 6 Room 3		CAMPA				1										1				ModBUS TCP/IP		Measured		Room temperature settings in H+7		Demo B				No		yes				3.33E-03		3/21/19		LeBlanc		ehp		room3		room		setpointtempH7		value		deg * 100		degc				ehp_room3_room_setpointtempH7_degc		No		ehp_r3_rm_sp7		117

						9/11/18		EHP, App 6 Room 3		CAMPA				1										1				ModBUS TCP/IP		Measured		Room temperature settings in H+8		Demo B				No		yes				3.33E-03		3/21/19		LeBlanc		ehp		room3		room		setpointtempH8		value		deg * 100		degc				ehp_room3_room_setpointtempH8_degc		No		ehp_r3_rm_sp8		118

						9/11/18		EHP, App 6 Room 3		CAMPA		1										1						ModBUS TCP/IP		Value

Hennig, Hans (RC-NL BT AMS S SSUP): Hennig, Hans (RC-NL BT AMS S SSUP):
Max usage based on PV power of that moment
		Maximum power consumption authorized for EHP		Demo B				yes		yes				3.33E-03		3/21/19		LeBlanc		ehp		room3		heaters		maxallowedpower		value				w				ehp_room3_heaters_maxallowedpower_w		yes		ehp_r3_mxpwr		200

						9/12/18		EHP, App 6 Room 3		CAMPA				1										1				ModBUS TCP/IP		Value		Energy required to heat the room in the next 8 hours		Demo B		Counter value		No		yes				3.33E-03		3/21/19		LeBlanc		ehp		room3		room		expectedenergylist		value				wh				ehp_room3_room_expectedenergylist_wh		No				201

						3/27/18		EHP, App 6 Room 3		CAMPA		1										1						ModBUS TCP/IP		Enable		Force core charge		Demo B				Yes		yes				3.33E-03		3/21/19		LeBlanc		ehp		room3		pcm		enable_forcecorecharge		bool				bool				ehp_room3_pcm_enable_forcecorecharge_bool		yes		ehp_r3_anb_fce_cre_now_ld		300

						3/27/18		EHP, App 6 Room 3		CAMPA		1										1						ModBUS TCP/IP		Enable		Allow core charge		Demo B				Yes		yes				3.33E-03		3/21/19		LeBlanc		ehp		room3		pcm		enable_allowcorecharge		bool				bool				ehp_room3_pcm_enable_allowcorecharge_bool		yes		ehp_r3_anb_fce_cre_ld		301

						9/11/18		EHP, App 6 Room 3		CAMPA		1										1						ModBUS TCP/IP		Enable		Remote operation information

Hennig, Hans (RC-NL BT AMS S SSUP): Hennig, Hans (RC-NL BT AMS S SSUP):
What does it describe?
		Demo B		enable for remote operation?		yes		yes				3.33E-03		3/21/19		LeBlanc		ehp		room3		system		allowremoteops		bool				bool				ehp_room3_system_allowremoteops_bool		yes		ehp_r3_alw_rem		302

						9/12/18		EHP, App 6 Room 3		CAMPA		1										1						ModBUS TCP/IP		Enable		Set heating to setpoint allowed

Hennig, Hans (RC-NL BT AMS S SSUP): Hennig, Hans (RC-NL BT AMS S SSUP):
Prevent heating and cooling at same time during summer period.		Demo B				Yes		yes				3.33E-03		3/21/19		LeBlanc		ehp		room3		system		allowheating		bool		1=on, 0=off		bool				ehp_room3_system_allowheating_bool		yes		ehp_r3_alw_heat		303

						3/19/19		EHP, App 6 Room 3		CAMPA		1										1						ModBUS TCP/IP		Command

van der Knaap, Marco (RC-NL BT AMS PEX ENCS-F&S): van der Knaap, Marco (RC-NL BT AMS PEX ENCS-F&S):
Check modbus address		Start/Stop core charge		Demo B				Yes		yes				3.33E-03		3/21/19		LeBlanc		ehp		room3		pcm		startcorecharge		bool		1=on, 0=off		bool				ehp_room3_pcm_startcorecharge_bool		yes		ehp_r3_fce_cre_ld		304

van der Knaap, Marco (RC-NL BT AMS PEX ENCS-F&S): van der Knaap, Marco (RC-NL BT AMS PEX ENCS-F&S):
0 = no constrain
1 = force core charge




						5/20/19		PX		Siemens BT				1						1								Bacnet		Status		EHP room staff Available		Demo B		PX		Yes		yes		Yes		3.33E-03

van der Knaap: van der Knaap:
1x p.5m
						ehp		room4		system		availability		value		Bacnet point in PX to define if system is available 		bool				ehp_room4_system_availability_bool		1		ehp_r4_avail

						9/11/18		EHP, Staff App Room 4		CAMPA				1						1								ModBUS TCP/IP		Status		System ON/ONLINE		Demo B				No		yes				3.33E-03		3/21/19		LeBlanc		ehp		room4		system		online		bool				bool				ehp_room4_system_online_bool		no		ehp_r4_online		1

						9/11/18		EHP, Staff App Room 4		CAMPA				1						1								ModBUS TCP/IP		Status		System Fault		Demo B				No		yes				3.33E-03		3/21/19		LeBlanc		ehp		room4		system		fault		bool				bool				ehp_room4_system_fault_bool		no		ehp_r4_err		2

						4/19/18		EHP, Staff App Room 4		CAMPA				1										1				ModBUS TCP/IP		Measured		Total energy consumption		Demo B		Counter value		No		yes				3.33E-03		3/21/19		LeBlanc		ehp		room4		heaters		totalenergyconsumption_cntr		value		Counter!		wh				ehp_room4_heaters_totalenergyconsumption_cntr_wh		no		ehp_r4_encons_cntr		101

						9/11/18		EHP, Staff App Room 4		CAMPA				1										1				ModBUS TCP/IP		Measured		Backup heating element energy consumption (Wh)		Demo B				No		yes				3.33E-03		3/21/19		LeBlanc		ehp		room4		buelement		energycons		value				wh				ehp_room4_buelement_energycons_wh		no		ehp_r4_bu_encons		102

						3/19/19		EHP, Staff App Room 4		CAMPA				1										1				ModBUS TCP/IP		Measured		Core charge level (%)		Demo B				Yes		yes				3.33E-03		3/21/19		LeBlanc		ehp		room4		heaters		corechargelevel		value		% * 100		percx100				ehp_room4_heaters_corechargelevel_percx100		yes		ehp_r4_cre_soc		103

						4/19/18		EHP, Staff App Room 4		CAMPA				1										1				ModBUS TCP/IP		value		core heating element duty rate (%)

Hennig, Hans (RC-NL BT AMS S SSUP): Hennig, Hans (RC-NL BT AMS S SSUP):
What does it describe?		Demo B				Yes		yes				3.33E-03		3/21/19		LeBlanc		ehp		room4		heaters		coreElementdutyrate		value		% * 100		percx100				ehp_room4_heaters_coreElementdutyrate_percx100		yes		ehp_r4_cre_pwr		104

						3/27/18		EHP, Staff App Room 4		CAMPA				1										1				ModBUS TCP/IP		value		Facade heating element duty rate (%)		Demo B				Yes		yes				3.33E-03		3/21/19		LeBlanc		ehp		room4		heaters		facadeElementdutyrate		value		% * 100		percx100				ehp_room4_heaters_facadeElementdutyrate_percx100		yes		ehp_r4_fac_pwr		105

						3/27/18		EHP, Staff App Room 4		CAMPA				1										1				ModBUS TCP/IP		value		Energy storage capacity available		Demo B				Yes		yes				3.33E-03		3/21/19		LeBlanc		ehp		room4		pcm		capacityavailable		value		kWh * 100		kWh				ehp_room4_pcm_capacityavailable_kWh		yes		ehp_r4_pcm_avcap		106

						3/27/18		EHP, Staff App Room 4		CAMPA				1										1				ModBUS TCP/IP		Measured		Room temperature		Demo B				Yes		yes				3.33E-03		3/21/19		LeBlanc		ehp		room4		room		temperature		value		deg * 100		degc				ehp_room4_room_temperature_degc		yes		ehp_r4_rm_temp		107

						9/11/18		EHP, Staff App Room 4		CAMPA				1										1				ModBUS TCP/IP		Measured		Current room temperature settings		Demo B				No		yes				3.33E-03		3/21/19		LeBlanc		ehp		room4		room		setpointtemp		value		deg * 100		degc				ehp_room4_room_setpointtemp_degc		No		ehp_r4_rm_sp0		110

						9/11/18		EHP, Staff App Room 4		CAMPA				1										1				ModBUS TCP/IP		Measured		Room temperature settings in H+1		Demo B				No		yes				3.33E-03		3/21/19		LeBlanc		ehp		room4		room		setpointtempH1		value		deg * 100		degc				ehp_room4_room_setpointtempH1_degc		No		ehp_r4_rm_sp1		111

						9/11/18		EHP, Staff App Room 4		CAMPA				1										1				ModBUS TCP/IP		Measured		Room temperature settings in H+2		Demo B				No		yes				3.33E-03		3/21/19		LeBlanc		ehp		room4		room		setpointtempH2		value		deg * 100		degc				ehp_room4_room_setpointtempH2_degc		No		ehp_r4_rm_sp2		112

						9/11/18		EHP, Staff App Room 4		CAMPA				1										1				ModBUS TCP/IP		Measured		Room temperature settings in H+3		Demo B				No		yes				3.33E-03		3/21/19		LeBlanc		ehp		room4		room		setpointtempH3		value		deg * 100		degc				ehp_room4_room_setpointtempH3_degc		No		ehp_r4_rm_sp3		113

						9/11/18		EHP, Staff App Room 4		CAMPA				1										1				ModBUS TCP/IP		Measured		Room temperature settings in H+4		Demo B				No		yes				3.33E-03		3/21/19		LeBlanc		ehp		room4		room		setpointtempH4		value		deg * 100		degc				ehp_room4_room_setpointtempH4_degc		No		ehp_r4_rm_sp4		114

						9/11/18		EHP, Staff App Room 4		CAMPA				1										1				ModBUS TCP/IP		Measured		Room temperature settings in H+5		Demo B				No		yes				3.33E-03		3/21/19		LeBlanc		ehp		room4		room		setpointtempH5		value		deg * 100		degc				ehp_room4_room_setpointtempH5_degc		No		ehp_r4_rm_sp5		115

						9/11/18		EHP, Staff App Room 4		CAMPA				1										1				ModBUS TCP/IP		Measured		Room temperature settings in H+6		Demo B				No		yes				3.33E-03		3/21/19		LeBlanc		ehp		room4		room		setpointtempH6		value		deg * 100		degc				ehp_room4_room_setpointtempH6_degc		No		ehp_r4_rm_sp6		116

						9/11/18		EHP, Staff App Room 4		CAMPA				1										1				ModBUS TCP/IP		Measured		Room temperature settings in H+7		Demo B				No		yes				3.33E-03		3/21/19		LeBlanc		ehp		room4		room		setpointtempH7		value		deg * 100		degc				ehp_room4_room_setpointtempH7_degc		No		ehp_r4_rm_sp7		117

						9/11/18		EHP, Staff App Room 4		CAMPA				1										1				ModBUS TCP/IP		Measured		Room temperature settings in H+8		Demo B				No		yes				3.33E-03		3/21/19		LeBlanc		ehp		room4		room		setpointtempH8		value		deg * 100		degc				ehp_room4_room_setpointtempH8_degc		No		ehp_r4_rm_sp8		118

						9/11/18		EHP, Staff App Room 4		CAMPA		1										1						ModBUS TCP/IP		Value

Hennig, Hans (RC-NL BT AMS S SSUP): Hennig, Hans (RC-NL BT AMS S SSUP):
Max usage based on PV power of that moment
		Maximum power consumption authorized for EHP		Demo B				yes		yes				3.33E-03		3/21/19		LeBlanc		ehp		room4		heaters		maxallowedpower		value				w				ehp_room4_heaters_maxallowedpower_w		yes		ehp_r4_mxpwr		200

						9/12/18		EHP, Staff App Room 4		CAMPA				1										1				ModBUS TCP/IP		Value		Energy required to heat the room in the next 8 hours		Demo B		Counter value		No		yes				3.33E-03		3/21/19		LeBlanc		ehp		room4		room		expectedenergylist		value				wh				ehp_room4_room_expectedenergylist_wh		No				201

						3/27/18		EHP, Staff App Room 4		CAMPA		1										1						ModBUS TCP/IP		Enable		Force core charge		Demo B				Yes		yes				3.33E-03		3/21/19		LeBlanc		ehp		room4		pcm		enable_forcecorecharge		bool				bool				ehp_room4_pcm_enable_forcecorecharge_bool		yes		ehp_r4_anb_fce_cre_now_ld		300

						3/27/18		EHP, Staff App Room 4		CAMPA		1										1						ModBUS TCP/IP		Enable		Allow core charge		Demo B				Yes		yes				3.33E-03		3/21/19		LeBlanc		ehp		room4		pcm		enable_allowcorecharge		bool				bool				ehp_room4_pcm_enable_allowcorecharge_bool		yes		ehp_r4_anb_fce_cre_ld		301

						9/11/18		EHP, Staff App Room 4		CAMPA		1										1						ModBUS TCP/IP		Enable		Remote operation information

Hennig, Hans (RC-NL BT AMS S SSUP): Hennig, Hans (RC-NL BT AMS S SSUP):
What does it describe?
		Demo B		enable for remote operation?		yes		yes				3.33E-03		3/21/19		LeBlanc		ehp		room4		system		allowremoteops		bool				bool				ehp_room4_system_allowremoteops_bool		yes		ehp_r4_alw_rem		302

						9/12/18		EHP, Staff App Room 4		CAMPA		1										1						ModBUS TCP/IP		Enable		Set heating to setpoint allowed

Hennig, Hans (RC-NL BT AMS S SSUP): Hennig, Hans (RC-NL BT AMS S SSUP):
Prevent heating and cooling at same time during summer period.		Demo B				Yes		yes				3.33E-03		3/21/19		LeBlanc		ehp		room4		system		allowheating		bool		1=on, 0=off		bool				ehp_room4_system_allowheating_bool		yes		ehp_r4_alw_heat		303

						3/19/19		EHP, Staff App Room 4		CAMPA		1										1						ModBUS TCP/IP		Command

van der Knaap, Marco (RC-NL BT AMS PEX ENCS-F&S): van der Knaap, Marco (RC-NL BT AMS PEX ENCS-F&S):
Check modbus address		Start/Stop core charge		Demo B				Yes		yes				3.33E-03		3/21/19		LeBlanc		ehp		room4		pcm		startcorecharge		bool		1=on, 0=off		bool				ehp_room4_pcm_startcorecharge_bool		yes		ehp_r4_fce_cre_ld		304

van der Knaap, Marco (RC-NL BT AMS PEX ENCS-F&S): van der Knaap, Marco (RC-NL BT AMS PEX ENCS-F&S):
0 = no constrain
1 = force core charge




																																												

van der Knaap: van der Knaap:
1x p.5m
		

Hennig, Hans (RC-NL BT AMS S SSUP): Hennig, Hans (RC-NL BT AMS S SSUP):
What does it describe?																																								

van der Knaap, Marco (RC-NL BT AMS PEX ENCS-F&S): van der Knaap, Marco (RC-NL BT AMS PEX ENCS-F&S):
0 = no constrain
1 = force core charge
		

Hennig, Hans (RC-NL BT AMS S SSUP): Hennig, Hans (RC-NL BT AMS S SSUP):
Max usage based on PV power of that moment
		

Hennig, Hans (RC-NL BT AMS S SSUP): Hennig, Hans (RC-NL BT AMS S SSUP):
What does it describe?
		

Hennig, Hans (RC-NL BT AMS S SSUP): Hennig, Hans (RC-NL BT AMS S SSUP):
Prevent heating and cooling at same time during summer period.		

van der Knaap, Marco (RC-NL BT AMS PEX ENCS-F&S): van der Knaap, Marco (RC-NL BT AMS PEX ENCS-F&S):
Check modbus address		

Hennig, Hans (RC-NL BT AMS S SSUP): Hennig, Hans (RC-NL BT AMS S SSUP):
Max usage based on PV power of that moment
		

Hennig, Hans (RC-NL BT AMS S SSUP): Hennig, Hans (RC-NL BT AMS S SSUP):
What does it describe?
												

van der Knaap: van der Knaap:
1x p.5m
		

Hennig, Hans (RC-NL BT AMS S SSUP): Hennig, Hans (RC-NL BT AMS S SSUP):
What does it describe?		

Hennig, Hans (RC-NL BT AMS S SSUP): Hennig, Hans (RC-NL BT AMS S SSUP):
Prevent heating and cooling at same time during summer period.		

van der Knaap, Marco (RC-NL BT AMS PEX ENCS-F&S): van der Knaap, Marco (RC-NL BT AMS PEX ENCS-F&S):
Check modbus address																																												

Keith O´Donovan: Keith O´Donovan:
I'm surprised that the room setpoint temperatures will not be read from the simulation. Will you determine the setpoint temperatures directly in the BEMS? Currently our model is calculating required heating power based on the difference between the room temperature and the setpoint temperature which we read from a table (varies approx from 18-22degC		

van der Knaap: van der Knaap:
1x p.5m
		

Hennig, Hans (RC-NL BT AMS S SSUP): Hennig, Hans (RC-NL BT AMS S SSUP):
What does it describe?																																								

van der Knaap, Marco (RC-NL BT AMS PEX ENCS-F&S): van der Knaap, Marco (RC-NL BT AMS PEX ENCS-F&S):
0 = no constrain
1 = force core charge
		

Hennig, Hans (RC-NL BT AMS S SSUP): Hennig, Hans (RC-NL BT AMS S SSUP):
Max usage based on PV power of that moment
		

Hennig, Hans (RC-NL BT AMS S SSUP): Hennig, Hans (RC-NL BT AMS S SSUP):
What does it describe?
		

Hennig, Hans (RC-NL BT AMS S SSUP): Hennig, Hans (RC-NL BT AMS S SSUP):
Prevent heating and cooling at same time during summer period.		

van der Knaap, Marco (RC-NL BT AMS PEX ENCS-F&S): van der Knaap, Marco (RC-NL BT AMS PEX ENCS-F&S):
Check modbus address		11		24		68		0



																		Totaal		103





















































































































































































































































Unrestricted		




Inst. Space Heating (ISH)



						Interface FROM Subsystem -->TO--> BEMS             																																										0.3

						subsystem info						Field equipment				Device code				Siemens IO's								Communication								Applicability		 										Agreement

		Protocollen				Date		SubSystem_name		Owner		Input		Output		Locatie    codering		Component codering		Digital IN		Digital OUT		Analog IN		Analog OUT		Protocol		Type		Definition		[Demo A, Demo B, both]		Note		Needed for Algorithm		Needed for Reporting		Needed for control point		If yes, what frequency [hz]		Agreed on		Agreed by		SubSystem		Location		Part		Attribute		Type		Description		Eenheid		(Statische) waarde		Combined_name (BACNET)		Simulatie		Alias		Modbus register		Comments

		Installed Space Heating				9/11/18		Installed Space Heating		EDF		1										1						Hardware		I/O				App.6 room-1_ Set ISHS ON/OFF 

Jelierse, Raymond (RC-NL BT AMS PEX ENCS-C): Jelierse, Raymond (RC-NL BT AMS PEX ENCS-C):
Fail-Safe (NC) contact		Demo B		yes		yes		yes				3.33E-03

van der Knaap: van der Knaap:
1x p.5m
		9/11/18		ish		appt6room1		system		avail		boolean		1=on, 0=off		bool				appt6room1_system_avail_boolean_bool		no		ish_r1_avail

		Installed Space Heating				9/11/18		Installed Space Heating		EDF		1										1						Hardware		I/O				App.6 room-2_ Set ISHS ON/OFF 

Jelierse, Raymond (RC-NL BT AMS PEX ENCS-C): Jelierse, Raymond (RC-NL BT AMS PEX ENCS-C):
Fail-Safe (NC) contact		Demo B		yes		yes		yes				3.33E-03

van der Knaap: van der Knaap:
1x p.5m
		9/11/18		ish		appt6room2		system		avail		boolean		1=on, 0=off		bool				appt6room2_system_avail_boolean_bool		no		ish_r2_avail

		Installed Space Heating				9/11/18		Installed Space Heating		EDF		1										1						Hardware		I/O				App.6 room-3_ Set ISHS ON/OFF 

Jelierse, Raymond (RC-NL BT AMS PEX ENCS-C): Jelierse, Raymond (RC-NL BT AMS PEX ENCS-C):
Fail-Safe (NC) contact												

van der Knaap: van der Knaap:
1x p.5m
		

van der Knaap: van der Knaap:
1x p.5m
		Demo B		yes		yes		yes				3.33E-03

van der Knaap: van der Knaap:
1x p.5m
		9/11/18		ish		appt6room3		system		avail		boolean		1=on, 0=off		bool				appt6room3_system_avail_boolean_bool		no		ish_r3_avail

																																																																		

																		Subtotaal/ appartment		0		3		0		0																																								

																																																																		

																																																																		

																		Totaal IO's		3																																														

																																																																		

																																																																		



























































































































































































































































































































































Unrestricted		




CLC (CLCS)



						Interface FOR Subsystem -->TO--> BEMS																																								0.4

						subsystem info						Field equipment						Device code				Siemens (Bus) IO's								Communication						Applicability										Agreement

		Protocollen				Date		SubSystem_name		Owner		Input		Output		Locatie    codering		Component codering		Digital IN		Digital OUT		Analog IN		Analog OUT		Protocol		Type		Definition		[Demo A, Demo B, both]		Note		Needed for Algorithm		Needed for Reporting		Needed for control point		If yes, what frequency [hz]		Agreed on		Agreed by		SubSystem		Location		Part		Attribute		Type		Description		Eenheid		(Statische) waarde		Combined_name (BACNET)		Simulatie		Alias		Modbus register		Present in Dymola Model? (when applicable)

						5/20/19		PX		SNL				1						1								Bacnet		Status		CLC Available		both		PX		Yes		yes		Yes		3.33E-03

van der Knaap: van der Knaap:
1x p.5m
						clc				system		availability		value		Bacnet point in PX to define if system is available 		bool				clc_cent_system_availability_bool		1		clc_avail

		TCP/IP				6/8/18		CLC sub-system		TNO				1										1				BACnet		Container Antifrosting protection		Temperature sensor		both				No		yes				1						clc				container		antifrost		value				degrc				clc_cent_container_antifrost_degrc		No		clc_cont_antfrst

		BACnet				6/8/18		CLC sub-system		TNO				1										1				BACnet		System Fault		Power consumption		both				no		yes				1						clc				system		fault		bool				bool				clc_cent_system_fault_bool		no		clc_sys_error

		BACnet				6/8/18		CLC sub-system		TNO				1										1				BACnet		Container Ventilation		Power consumption		both				Yes		yes				1						clc				container		powerconsumption		value				kwh				clc_cent_container_powerconsumption_kwh		yes		clc_sys_pwrcon				No. Is the container ventilation power necessary?

		OPC client				6/8/18		CLC sub-system		TNO				1										1				BACnet		Container Fire alarms		Alarm		both				No		yes				1						clc				container		firealarm		bool				bool				clc_cent_container_firealarm_bool		no		clc_alrm_fire

				1		9/11/18		CLC sub-system		TNO				1										1				BACnet		Reactors		R1 top bed temperature sensor						No		yes				1						clc				reactor1		top_temp		value				degrc				clc_cent_reactor1_top_temp_degrc		no		clc_rc1_tptmp

		IEC 61850				6/8/18		CLC sub-system		TNO				1										1				BACnet		Reactors		R1 bottom bed temperature sensor		both				No		yes				1						clc				reactor1		bottom_temp		value				degrc				clc_cent_reactor1_bottom_temp_degrc		no		clc_rc1_bttmp

						6/8/18		CLC sub-system		TNO				1										1				BACnet		Reactors		R1 entrance valve ON/OFF		both				No		yes				1						clc				reactor1		entrance_valve		bool		1=Open, 0=True		bool				clc_cent_reactor1_entrance_valve_bool		no		clc_rc1_entvlv

		subsystemen				6/8/18		CLC sub-system		TNO				1										1				BACnet		Reactors		R1 exit valve ON/OFF		both				No		yes				1						clc				reactor1		exit_valve		bool		1=Open, 0=True		bool				clc_cent_reactor1_exit_valve_bool		no		clc_rc1_xitvlv

		Converter Cabinet		1																										Reactors																																				

		Electric heating system				6/8/18		CLC sub-system		TNO				1										1				BACnet		Reactors		R2 top bed temperature sensor		both				No		yes				1						clc				reactor2		top_temp		value				degrc				clc_cent_reactor2_top_temp_degrc		no		clc_rc2_tptmp

		air-air heat pump				6/8/18		CLC sub-system		TNO				1										1				BACnet		Reactors		R2 bottom bed temperature sensor		both				No		yes				1						clc				reactor2		bottom_temp		value				degrc				clc_cent_reactor2_bottom_temp_degrc		no		clc_rc2_bttmp

		domestic hot water				6/8/18		CLC sub-system		TNO				1										1				BACnet		Reactors		R2 entrance valve ON/OFF		both				No		yes				1						clc				reactor2		entrance_valve		bool		1=Open, 0=True		bool				clc_cent_reactor2_entrance_valve_bool		no		clc_rc2_entvlv

		PVT sub-system				6/8/18		CLC sub-system		TNO				1										1				BACnet		Reactors		R2 exit valve ON/OFF		both				No		yes				1						clc				reactor2		exit_valve		bool		1=Open, 0=True		bool				clc_cent_reactor2_exit_valve_bool		no		clc_rc2_xitvlv

		CLC sub-system		1																										Reactors																																				

						9/11/18		CLC sub-system		TNO				1										1				BACnet		Reactors		R3 top bed temperature sensor						No		yes				1						clc				reactor3		top_temp		value				degrc				clc_cent_reactor3_top_temp_degrc		no		clc_rc3_tptmp

		IEC 61850				6/8/18		CLC sub-system		TNO				1										1				BACnet		Reactors		R3 bottom bed temperature sensor		both				No		yes				1						clc				reactor3		bottom_temp		value				degrc				clc_cent_reactor3_bottom_temp_degrc		no		clc_rc3_bttmp

						6/8/18		CLC sub-system		TNO				1										1				BACnet		Reactors		R3 entrance valve ON/OFF		both				No		yes				1						clc				reactor3		entrance_valve		bool		1=Open, 0=True		bool				clc_cent_reactor3_entrance_valve_bool		no		clc_rc3_entvlv

		subsystemen				6/8/18		CLC sub-system		TNO				1										1				BACnet		Reactors		R3 exit valve ON/OFF		both				No		yes				1						clc				reactor3		exit_valve		bool		1=Open, 0=True		bool				clc_cent_reactor3_exit_valve_bool		no		clc_rc3_xitvlv

		Converter Cabinet		1																										Reactors																																				

		Electric heating system				6/8/18		CLC sub-system		TNO				1										1				BACnet		Reactors		R4 top bed temperature sensor		both				No		yes				1						clc				reactor4		top_temp		value				degrc				clc_cent_reactor4_top_temp_degrc		no		clc_rc4_tptmp

		air-air heat pump				6/8/18		CLC sub-system		TNO				1										1				BACnet		Reactors		R4 bottom bed temperature sensor		both				No		yes				1						clc				reactor4		bottom_temp		value				degrc				clc_cent_reactor4_bottom_temp_degrc		no		clc_rc4_bttmp

		domestic hot water				6/8/18		CLC sub-system		TNO				1										1				BACnet		Reactors		R4 entrance valve ON/OFF		both				No		yes				1						clc				reactor4		entrance_valve		bool		1=Open, 0=True		bool				clc_cent_reactor4_entrance_valve_bool		no		clc_rc4_entvlv

		PVT sub-system				6/8/18		CLC sub-system		TNO				1										1				BACnet		Reactors		R4 exit valve ON/OFF		both				No		yes				1						clc				reactor4		exit_valve		bool		1=Open, 0=True		bool				clc_cent_reactor4_exit_valve_bool		no		clc_rc4_xitvlv

		CLC sub-system		1																										Reactors																																				

						9/11/18		CLC sub-system		TNO				1										1				BACnet		Reactors		R5 top bed temperature sensor						No		yes				1						clc				reactor5		top_temp		value				degrc				clc_cent_reactor5_top_temp_degrc		no		clc_rc5_tptmp

		IEC 61850				6/8/18		CLC sub-system		TNO				1										1				BACnet		Reactors		R5 bottom bed temperature sensor		both				No		yes				1						clc				reactor5		bottom_temp		value				degrc				clc_cent_reactor5_bottom_temp_degrc		no		clc_rc5_bttmp

						6/8/18		CLC sub-system		TNO				1										1				BACnet		Reactors		R5 entrance valve ON/OFF		both				No		yes				1						clc				reactor5		entrance_valve		bool		1=Open, 0=True		bool				clc_cent_reactor5_entrance_valve_bool		no		clc_rc5_entvlv

		subsystemen				6/8/18		CLC sub-system		TNO				1										1				BACnet		Reactors		R5 exit valve ON/OFF		both				No		yes				1						clc				reactor5		exit_valve		bool		1=Open, 0=True		bool				clc_cent_reactor5_exit_valve_bool		no		clc_rc5_xitvlv

		Converter Cabinet		1																										Reactors																																				

		Electric heating system				6/8/18		CLC sub-system		TNO				1										1				BACnet		Reactors		R6 top bed temperature sensor		both				No		yes				1						clc				reactor6		top_temp		value				degrc				clc_cent_reactor6_top_temp_degrc		no		clc_rc6_tptmp

		air-air heat pump				6/8/18		CLC sub-system		TNO				1										1				BACnet		Reactors		R6 bottom bed temperature sensor		both				No		yes				1						clc				reactor6		bottom_temp		value				degrc				clc_cent_reactor6_bottom_temp_degrc		no		clc_rc6_bttmp

		domestic hot water				6/8/18		CLC sub-system		TNO				1										1				BACnet		Reactors		R6 entrance valve ON/OFF		both				No		yes				1						clc				reactor6		entrance_valve		bool		1=Open, 0=True		bool				clc_cent_reactor6_entrance_valve_bool		no		clc_rc6_entvlv

		PVT sub-system				6/8/18		CLC sub-system		TNO				1										1				BACnet		Reactors		R6 exit valve ON/OFF		both				No		yes				1						clc				reactor6		exit_valve		bool		1=Open, 0=True		bool				clc_cent_reactor6_exit_valve_bool		no		clc_rc6_xitvlv

		CLC sub-system		1																										Reactors																																				

						9/11/18		CLC sub-system		TNO				1										1				BACnet		Reactors		R7 top bed temperature sensor						No		yes				1						clc				reactor7		top_temp		value				degrc				clc_cent_reactor7_top_temp_degrc		no		clc_rc7_tptmp

		IEC 61850				6/8/18		CLC sub-system		TNO				1										1				BACnet		Reactors		R7 bottom bed temperature sensor		both				No		yes				1						clc				reactor7		bottom_temp		value				degrc				clc_cent_reactor7_bottom_temp_degrc		no		clc_rc7_bttmp

						6/8/18		CLC sub-system		TNO				1										1				BACnet		Reactors		R7 entrance valve ON/OFF		both				No		yes				1						clc				reactor7		entrance_valve		bool		1=Open, 0=True		bool				clc_cent_reactor7_entrance_valve_bool		no		clc_rc7_entvlv

		subsystemen				6/8/18		CLC sub-system		TNO				1										1				BACnet		Reactors		R7 exit valve ON/OFF		both				No		yes				1						clc				reactor7		exit_valve		bool		1=Open, 0=True		bool				clc_cent_reactor7_exit_valve_bool		no		clc_rc7_xitvlv

		Converter Cabinet		1																										Reactors																																				

		Electric heating system				6/8/18		CLC sub-system		TNO				1										1				BACnet		Reactors		R8 top bed temperature sensor		both				No		yes				1						clc				reactor8		top_temp		value				degrc				clc_cent_reactor8_top_temp_degrc		no		clc_rc8_tptmp

		air-air heat pump				6/8/18		CLC sub-system		TNO				1										1				BACnet		Reactors		R8 bottom bed temperature sensor		both				No		yes				1						clc				reactor8		bottom_temp		value				degrc				clc_cent_reactor8_bottom_temp_degrc		no		clc_rc8_bttmp

		domestic hot water				6/8/18		CLC sub-system		TNO				1										1				BACnet		Reactors		R8 entrance valve ON/OFF		both				No		yes				1						clc				reactor8		entrance_valve		bool		1=Open, 0=True		bool				clc_cent_reactor8_entrance_valve_bool		no		clc_rc8_entvlv

		PVT sub-system				6/8/18		CLC sub-system		TNO				1										1				BACnet		Reactors		R8 exit valve ON/OFF		both				No		yes				1						clc				reactor8		exit_valve		bool		1=Open, 0=True		bool				clc_cent_reactor8_exit_valve_bool		no		clc_rc8_xitvlv

		CLC sub-system		1																										Reactors																																				

						6/8/18		CLC sub-system		TNO				1										1				BACnet		CVI Insulated vessel 		CVI 1 Water temperature sensor 1

Jelierse, Raymond (RC-NL BT AMS PEX ENCS-C): Jelierse, Raymond (RC-NL BT AMS PEX ENCS-C):
Concept a		both				No		yes				1						clc				vessel1		temp1		value				degrc				clc_cent_vessel1_temp1_degrc		no

						6/8/18		CLC sub-system		TNO				1										1				BACnet		CVI Insulated vessel 		CVI 1 Water temperature sensor 2		both				No		yes				1						clc				vessel1		temp2		value				degrc				clc_cent_vessel1_temp2_degrc		no

						6/8/18		CLC sub-system		TNO				1										1				BACnet		CVI Insulated vessel 		CVI 1 Water temperature sensor 3		both				No		yes				1						clc				vessel1		temp3		value				degrc				clc_cent_vessel1_temp3_degrc		no

						6/8/18		CLC sub-system		TNO				1										1				BACnet		CVI Insulated vessel 		CVI 1 Water temperature sensor 4		both				No		yes				1						clc				vessel1		temp4		value				degrc				clc_cent_vessel1_temp4_degrc		no

						6/8/18		CLC sub-system		TNO				1										1				BACnet		CVI Insulated vessel 		CVI 1 Water temperature sensor 5		both				No		yes				1						clc				vessel1		temp5		value				degrc				clc_cent_vessel1_temp5_degrc		no

						6/8/18		CLC sub-system		TNO				1										1				BACnet		CVI Insulated vessel 		CVI 1 Water temperature sensor 6		both				No		yes				1						clc				vessel1		temp6		value				degrc				clc_cent_vessel1_temp6_degrc		no

						6/8/18		CLC sub-system		TNO				1										1				BACnet		CVI Insulated vessel 		CVI 1 Water temperature sensor 7		both				No		yes				1						clc				vessel1		temp7		value				degrc				clc_cent_vessel1_temp7_degrc		no

						6/8/18		CLC sub-system		TNO				1										1				BACnet		CVI Insulated vessel 		CVI 1 Water temperature sensor 8		both				No		yes				1						clc				vessel1		temp8		value				degrc				clc_cent_vessel1_temp8_degrc		no

						6/8/18		CLC sub-system		TNO				1										1				BACnet		CVI Insulated vessel 		CVI 1 Water level sensor		both				No		yes				1						clc				vessel1		level		value				mm				clc_cent_vessel1_level_mm		no

						6/8/18		CLC sub-system		TNO				1										1				BACnet		CVI Insulated vessel 		Vacuum pressure sensors 1		both				No		yes				1						clc				vessel1		vacpressure1		value				mbar				clc_cent_vessel1_vacpressure1_mbar		no

						6/8/18		CLC sub-system		TNO				1										1				BACnet		CVI Insulated vessel 		Vacuum pressure sensors 2		both				No		yes				1						clc				vessel1		vacpressure2		value				mbar				clc_cent_vessel1_vacpressure2_mbar		no

				1																										CVI Insulated vessel 																				clc				vessel1														no

						6/8/18		CLC sub-system		TNO				1										1				BACnet		CVI Insulated vessel 		Temperature sensor outside insulation		both				No		yes				1						clc				vessel1		extinsulation1		value				degrc				clc_cent_vessel1_extinsulation1_degrc		no

						6/8/18		CLC sub-system		TNO				1										1				BACnet		CVI Insulated vessel 		Temperature sensor outside insulation		both				No		yes				1						clc				vessel1		extinsulation2		value				degrc				clc_cent_vessel1_extinsulation2_degrc		no

						6/8/18		CLC sub-system		TNO				1										1				BACnet		CVI Insulated vessel 		Temperature sensor outside insulation		both				No		yes				1						clc				vessel1		extinsulation3		value				degrc				clc_cent_vessel1_extinsulation3_degrc		no

						6/8/18		CLC sub-system		TNO				1										1				BACnet		CVI Insulated vessel 		Temperature sensor outside insulation		both				No		yes				1						clc				vessel1		extinsulation4		value				degrc				clc_cent_vessel1_extinsulation4_degrc		no

				1																										CVI Insulated vessel 				both										1						clc				vessel1		extinsulation5		value				degrc						no

						6/8/18		CLC sub-system		TNO				1		Bus-connection				1								BACnet		CVI Insulated vessel 		High temperature water valve On/Off

Jelierse, Raymond (RC-NL BT AMS PEX ENCS-C): Is High temperature a switch 0/1? 
		both				No		yes				1						clc				vessel1		hightempvalve		bool		1=Open, 0=True		bool				clc_cent_vessel1_hightempvalve_bool		no

						6/8/18		CLC sub-system		TNO				1		Bus-connection				1								BACnet		CVI Insulated vessel 		Low temperature water valve On/Off		both				No		yes				1						clc				vessel1		lowtempvalve		bool		1=Open, 0=True		bool				clc_cent_vessel1_lowtempvalve_bool		no

				1																										CVI Insulated vessel 														1						clc																		no

						6/8/18		CLC sub-system		TNO				1										1				BACnet		CVI Insulated vessel 		CVI 2 Water temperature sensor 1

Jelierse, Raymond (RC-NL BT AMS PEX ENCS-C): Jelierse, Raymond (RC-NL BT AMS PEX ENCS-C):
Concept B, per  vessel
2 valves gas
2 valves water
1  sensor vessel		both				No		yes				1						clc				vessel2		temp1		value				degrc				clc_cent_vessel2_temp1_degrc		no

						6/8/18		CLC sub-system		TNO				1										1				BACnet		CVI Insulated vessel 		CVI 2 Water temperature sensor 2		both				No		yes				1						clc				vessel2		temp2		value				degrc				clc_cent_vessel2_temp2_degrc		no

								CLC sub-system		TNO				1										1				BACnet		CVI Insulated vessel 		CVI 2 Water temperature sensor 3						No		yes				1						clc				vessel2		temp3		value				degrc				clc_cent_vessel2_temp3_degrc		no

						6/8/18		CLC sub-system		TNO				1										1				BACnet		CVI Insulated vessel 		CVI 2 Water temperature sensor 4		both				No		yes				1						clc				vessel2		temp4		value				degrc				clc_cent_vessel2_temp4_degrc		no

						6/8/18		CLC sub-system		TNO				1										1				BACnet		CVI Insulated vessel 		CVI 2 Water temperature sensor 5		both				No		yes				1						clc				vessel2		temp5		value				degrc				clc_cent_vessel2_temp5_degrc		no

						6/8/18		CLC sub-system		TNO				1										1				BACnet		CVI Insulated vessel 		CVI 2 Water temperature sensor 6		both				No		yes				1						clc				vessel2		temp6		value				degrc				clc_cent_vessel2_temp6_degrc		no

						6/8/18		CLC sub-system		TNO				1										1				BACnet		CVI Insulated vessel 		CVI 2 Water temperature sensor 7		both				No		yes				1						clc				vessel2		temp7		value				degrc				clc_cent_vessel2_temp7_degrc		no

						6/8/18		CLC sub-system		TNO				1										1				BACnet		CVI Insulated vessel 		CVI 2 Water temperature sensor 8		both				No		yes				1						clc				vessel2		temp8		value				degrc				clc_cent_vessel2_temp8_degrc		no

						6/8/18		CLC sub-system		TNO				1										1				BACnet		CVI Insulated vessel 		CVI 2 Water level sensor		both				No		yes				1						clc				vessel2		level		value				mm				clc_cent_vessel2_level_mm		no

						6/8/18		CLC sub-system		TNO				1										1				BACnet		CVI Insulated vessel 		Vacuum pressure sensors 1		both				No		yes				1						clc				vessel2		vacpressure1		value				mbar				clc_cent_vessel2_vacpressure1_mbar		no

						6/8/18		CLC sub-system		TNO				1										1				BACnet		CVI Insulated vessel 		Vacuum pressure sensors 2		both				No		yes				1						clc				vessel2		vacpressure2		value				mbar				clc_cent_vessel2_vacpressure2_mbar		no

				1																										CVI Insulated vessel 														1						clc				vessel2														no

						6/8/18		CLC sub-system		TNO				1										1				BACnet		CVI Insulated vessel 		Temperature sensor outside insulation		both				No		yes				1						clc				vessel2		extinsulation1		value				degrc				clc_cent_vessel2_extinsulation1_degrc		no

						6/8/18		CLC sub-system		TNO				1										1				BACnet		CVI Insulated vessel 		Temperature sensor outside insulation		both				No		yes				1						clc				vessel2		extinsulation2		value				degrc				clc_cent_vessel2_extinsulation2_degrc		no

						6/8/18		CLC sub-system		TNO				1										1				BACnet		CVI Insulated vessel 		Temperature sensor outside insulation		both				No		yes				1						clc				vessel2		extinsulation3		value				degrc				clc_cent_vessel2_extinsulation3_degrc		no

						6/8/18		CLC sub-system		TNO				1										1				BACnet		CVI Insulated vessel 		Temperature sensor outside insulation		both				No		yes				1						clc				vessel2		extinsulation4		value				degrc				clc_cent_vessel2_extinsulation4_degrc		no

				1																										CVI Insulated vessel 																				clc				vessel2		extinsulation5		value				degrc						no

						6/8/18		CLC sub-system		TNO				1						1								BACnet		CVI Insulated vessel 		High temperature water valve On/Off

Jelierse, Raymond (RC-NL BT AMS PEX ENCS-C): Is High temperature a switch 0/1? 
												

van der Knaap: van der Knaap:
1x p.5m
		both				No		yes				1						clc				vessel2		hightempvalve		bool		1=Open, 0=True		bool				clc_cent_vessel2_hightempvalve_bool		no

						6/8/18		CLC sub-system		TNO				1						1								BACnet		CVI Insulated vessel 		Low temperature water valve On/Off		both				No		yes				1						clc				vessel2		lowtempvalve		bool		1=Open, 0=True		bool				clc_cent_vessel2_lowtempvalve_bool		no

						6/8/18		CLC sub-system		TNO				1										1				BACnet		Air pump		Power consumption		both				No		yes				1						clc				airpump		powerconsumption		value				kw				clc_cent_airpump_powerconsumption_kw		no

						6/8/18		CLC sub-system		TNO				1										1				BACnet		Air pump		Motor temperature		both				No		yes				1						clc				airpump		motortemperature		value				degrc				clc_cent_airpump_motortemperature_degrc		no

						6/8/18		CLC sub-system		TNO				1										1				BACnet		Water pump		Power consumption		both				No		yes				1						clc				waterpump		powerconsumption		value				kw				clc_cent_waterpump_powerconsumption_kw		no

						6/8/18		CLC sub-system		TNO				1										1				BACnet		Water pump		Motor temperature		both				No		yes				1						clc				waterpump		motortemperature		value				degrc				clc_cent_waterpump_motortemperature_degrc		no

						6/8/18		CLC sub-system		TNO				1										1				BACnet		Condenser driven equipment		Power consumption		both				No		yes				1						clc				condensor		powerconsumption		value				kw				clc_cent_condensor_powerconsumption_kw		no

						6/8/18		CLC sub-system		TNO				1										1				BACnet		Condenser driven equipment		Motor temperature		both				No		yes				1						clc				condensor		motortemperature		value				degrc				clc_cent_condensor_motortemperature_degrc		no

						6/8/18		CLC sub-system		TNO				1										1				BACnet		Condenser vessel		Level measurement		both				No		yes				1						clc				condensorvessel		level		value				mm				clc_cent_condensorvessel_level_mm		no

						6/8/18		CLC sub-system		TNO				1										1				BACnet		Condenser vessel		Condensate temperature		both				No		yes				1						clc				condensorvessel		temperature		value				degrc				clc_cent_condensorvessel_temperature_degrc		no

						6/8/18		CLC sub-system		TNO				1						1								BACnet		Condenser vessel		Air/N2 release valve position - ON/OFF		both				No		yes				1						clc				condensorvessel		a2n2releasevalve		bool		1=Open, 0=True		bool				clc_cent_condensorvessel_a2n2releasevalve_bool		no

						6/8/18		CLC sub-system		TNO				1						1								BACnet		Condenser vessel		Water dispose valve position - ON/OFF		both				No		yes				1						clc				condensorvessel		waterdisposevalve		bool		1=Open, 0=True		bool				clc_cent_condensorvessel_waterdisposevalve_bool		no

						6/8/18		CLC sub-system		TNO				1										1				BACnet		Hydrolizer		Power consumption		both				No		yes				1						clc				hydrolizer		powerconsumption		value				kwh				clc_cent_hydrolizer_powerconsumption_kwh		no

						6/8/18		CLC sub-system		TNO				1										1				BACnet		Hydrolizer		Pressure sensor membrane anod side		both				No		yes				1						clc				hydrolizer		pressureanodside		value								clc_cent_hydrolizer_pressureanodside_		no

						6/8/18		CLC sub-system		TNO				1										1				BACnet		Hydrolizer		Pressure sensor membrane catod side		both				No		yes				1						clc				hydrolizer		pressurecatodside		value								clc_cent_hydrolizer_pressurecatodside_		no

						6/8/18		CLC sub-system		TNO				1										1				BACnet		Hydrolizer		Electrolite level measurement		both				No		yes				1						clc				hydrolizer		electrolitelevel		value								clc_cent_hydrolizer_electrolitelevel_		no

						6/8/18		CLC sub-system		TNO				1										1				BACnet		Hydrolizer		Temperature sensor		both				No		yes				1						clc				hydrolizer		temperature		value								clc_cent_hydrolizer_temperature_		no

						6/8/18		CLC sub-system		TNO				1						1								BACnet		Hydrolizer		H2 pressure sensor		both				No		yes				1						clc				hydrolizer		h2pressure		value								clc_cent_hydrolizer_h2pressure_		no

						6/8/18		CLC sub-system		TNO				1						1								BACnet		Hydrolizer		H2 valve position ON/OFF		both				No		yes				1						clc				hydrolizer		h2valveopen		bool		1=Open, 0=True		bool				clc_cent_hydrolizer_h2valveopen_bool		no

				1										1						1										Hydrolizer		H2O valve position ON/OFF		both				No		yes				1						clc				hydrolizer		h2ovalveopen		bool		1=Open, 0=True		bool				clc_cent_hydrolizer_h2ovalveopen_bool		no

						6/8/18		CLC sub-system		TNO				1										1				BACnet		Hydrolizer		H2O level sensor		both				No		yes				1						clc				hydrolizer		h2olevel		value								clc_cent_hydrolizer_h2olevel_		no

						6/8/18		CLC sub-system		TNO				1										1				BACnet		CLC Control Unit		Temperature sensor		both				No		yes				1						clc				controlunit		temperature		value				degrc				clc_cent_controlunit_temperature_degrc		no

				1																1										CLC Sub System		Signal Charging		both				No		yes				1						clc				control		charging		bool		1=True, 0=Flase		bool				clc_cent_control_charging_bool		no

						6/8/18		CLC sub-system		TNO				1						1								BACnet		CLC Sub System		Signal Discharging		both				No		yes				1						clc				control		discharging		bool		1=True, 0=Flase		bool				clc_cent_control_discharging_bool		no

						6/8/18		CLC sub-system		TNO				1										1				BACnet		 Tubing Gas H2 & Air flow to CLC Unit		Flow measurement sensor		both				No		yes				1						clc				h2flow		flowrate		value				lps				clc_cent_h2flow_flowrate_lps		no

						6/8/18		CLC sub-system		TNO				1						1								BACnet		 Tubing Gas H2 & Air flow to CLC Unit		H2 valve position - ON/OFF		both				No		yes				1						clc				h2flow		valveposition		bool		1=Open, 0=True		bool				clc_cent_h2flow_valveposition_bool		no

				1																										 Tubing Gas H2 & Air flow to CLC Unit		Pressure measurement H2						No		yes				1						clc				h2flow		pressure		value				mbar				clc_cent_h2flow_pressure_mbar		no

						6/8/18		CLC sub-system		TNO				1										1				BACnet		Tubing Water vapor flow to condenser		Temperature sensor CLS Unit 1		both				No		yes				1						clc				h2og2cond		temperature		value				degrc				clc_cent_h2og2cond_temperature_degrc		no

						6/8/18		CLC sub-system		TNO				1										1				BACnet		Tubing Water vapor flow to condenser		Flow measurement sensor		both				No		yes				1						clc				h2og2cond		flowrate		value				lps				clc_cent_h2og2cond_flowrate_lps		no

						6/8/18		CLC sub-system		TNO				1										1				BACnet		Tubing Water vapor flow to condenser		H2 measurent sensor		both				No		yes				1						clc				h2og2cond		???		value				??				clc_cent_h2og2cond_???_??		no

						6/8/18		CLC sub-system		TNO				1										1				BACnet		Tubing Water vapor flow to condenser		Temperature sensor CLS Unit 1		both				No		yes				1						clc				h2og2cond		cls1temperature		value				degrc				clc_cent_h2og2cond_cls1temperature_degrc		no

						6/8/18		CLC sub-system		TNO				1										1				BACnet		Tubing Water vapor flow to condenser		O2 sensor (Oxygen)						No		yes				1						clc				h2og2cond		???		value				??				clc_cent_h2og2cond_???_??		no

						6/8/18		CLC sub-system		TNO				1										1				BACnet		 Tubing Hot Water to HX		Temperature sensor out CLC (hot side)		both				No		yes				1						clc				water2hx		temperature		value				degrc				clc_cent_water2hx_temperature_degrc		no

						6/8/18		CLC sub-system		TNO				1										1				BACnet		 Tubing Hot Water to HX		Temperature sensor in HX (hot side)		both				No		yes				1						clc				water2hx		temperature		value				degrc				clc_cent_water2hx_temperature_degrc		no

						6/8/18		CLC sub-system		TNO				1										1				BACnet		 Tubing Hot Water to HX		Temperature sensor out HX (cold side)		both				No		yes				1						clc				water2hx		temperature		value				degrc				clc_cent_water2hx_temperature_degrc		no

						6/8/18		CLC sub-system		TNO				1										1				BACnet		 Tubing Hot Water to HX		Temperature sensor in CLC (cold side)		both				No		yes				1						clc				water2hx		temperature		value				degrc				clc_cent_water2hx_temperature_degrc		no

						6/9/18		CLC sub-system		TNO				1										1				BACnet		 Tubing Hot Water to HX		Flow measurement sensor (cold side)		both				No		yes				1						clc				water2hx		flowrate		value				lps				clc_cent_water2hx_flowrate_lps		no

						6/11/18		CLC sub-system		TNO				1										1				BACnet		Central tubing electrical		Central power sensor for heaters		both				No		yes				1						clc				heaters		powersensors		value				kw				clc_cent_heaters_powersensors_kw		no

								CLC sub-system				1										1										Force core charge		both				yes		yes				1						clc				corecharge		foce		bool				bool				clc_cent_corecharge_foce_bool		yes		clc_fce_cre_ld				Yes Charging signal comes from external connector. Currently not a boolean but a real signal. Will BEMS determine charging power or simply just ON/OFF switch to charge at fixed rate?

								CLC sub-system				1										1										core charge forbidden		both				yes		yes				1						clc				corecharge		block		bool				bool				clc_cent_corecharge_block_bool		yes		clc_fce_blk_ld				Yes. Boolean prohibits charge when SOC = 1 (all reactors charged).

								CLC sub-system				1										1										Maximum power consumption authorized		both				yes		yes				1						clc				powercons		max_allowed		value				kW				clc_cent_powercons_max_allowed_kW		yes		clc_mxpwr_all				Model has two modes (boolean). Mode 1 limits power to 5kW and mode 2 to 30kW. Power consumption of pumps not included here. This simply the heat flow dicharging from the vessel.

								CLC sub-system				1										1										Set heating to setpoint allowed		both				yes		yes				1						clc				control		heattosetpoint		bool				bool				clc_cent_control_heattosetpoint_bool		yes		clc_heat_to_sp				What is meant by setpoint here - a setpoint power output or temperature?

								CLC sub-system				1										1										CLC State of Charge		both				yes		yes				1						clc				soc		setpoint		value				perc				clc_cent_soc_setpoint_perc		yes		clc_soc_sp				What is the difference between this and CLC current SOC?

								CLC sub-system						1										1								CLC current State of Charge		both				yes		yes				1						clc				soc		current		value				perc				clc_cent_soc_current_perc		yes		clc_cur_soc_sp				SOC currently calculated by percentage of energy stored in reactors compared to full capacity

								CLC sub-system				1														1						setup temperature for CLC		both				yes		yes				1						clc				ouputtemp		setpoint		value				degrc				clc_cent_ouputtemp_setpoint_degrc		yes		clc_temp_sp				Do you refer to the discharging temperature from the vessel here? This can be measured both on the primary and secondary side of the heat exchanger linking it to the DHW buffer tanks.

																																																																		

										Totaal		6		105				Subtotaal		12		5		94		1																																								

																																																																		

																		Totaal IO's		112																																														

																																																																		



Unrestricted		




PV (PVS)



						Interface Subsystem --> BEMS																										Version		0.1

						subsystem info						Functions				Communication						Applicability						Network setttings						Agreement

		Protocollen				Date		subsystem		Owner		Input		Output		Protocol		Type		Definition		[Demo A, Demo B, both]		Code		Connected to		IP/Bacnet adres		Subnetmask		MAC adres		Agreed on		Agreed by

		TCP/IP				3/27/18		PV sub-system		Heliopac				1		ModBUS RTU RS-485		DI		System status		Demo A

		ModBUS TCP/IP				3/27/18		PV sub-system		Heliopac				1		ModBUS RTU RS-485		DI		System error		Demo A

		ModBUS RTU RS-485				3/27/18		PV sub-system		Heliopac				1		ModBUS RTU RS-485		DI		Generated Electric power kW		Demo A

		BACnet

		OPC client

		IEC 61850



		subsystemen

		Converter Cabinet

		Electric heating system

		air-air heat pump

		PV sub-system

		PVT sub-system

		CLC sub-system





































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Unrestricted		




PVT (PVTS)



						Interface Subsystem --> BEMS																										Version		0.1

						subsystem info						Functions				Communication						Applicability						Network setttings						Agreement

		Protocollen				Date		subsystem		Owner		Input		Output		Protocol		Type		Definition		[Demo A, Demo B, both]		Code		Connected to		IP/Bacnet adres		Subnetmask		MAC adres		Agreed on		Agreed by

		subsystemen				3/27/18		PVT sub-system		Heliopac				1		ModBUS RTU RS-485		DI		System status		Demo B

		Converter Cabinet				3/27/18		PVT sub-system		Heliopac				1		ModBUS RTU RS-485		DI		System error		Demo B

		Electric heating system				3/27/18		PVT sub-system		Heliopac				1		ModBUS RTU RS-485		DI		Generated Electric power kW		Demo B

		air-air heat pump				3/27/18		PVT sub-system		Heliopac				1		ModBUS RTU RS-485		DI		Generated Termal energy kW		Demo B

		PV sub-system				3/27/18		PVT sub-system		Heliopac				1		ModBUS RTU RS-485		DI		Temperature in		Demo B

		PVT sub-system				3/27/18		PVT sub-system		Heliopac				1		ModBUS RTU RS-485		DI		Temperature out		Demo B

		CLC sub-system



















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Unrestricted		




Domestic Hot Water (DHW)



						Interface FROM Subsystem -->TO--> BEMS																																								0.5

						subsystem info						Field equipment				Device code				Siemens (Bus) IO's								Communication						Applicability												Agreement

		Protocollen				Date		SubSystem_name		Owner		Input		Output		Locatie    codering		Component codering		Digital IN		Digital OUT		Analog IN		Analog OUT		Protocol		Type		Definition		[Demo A, Demo B, both]		Note		Needed for Algorithm		Needed for Reporting		Needed for control point		If yes, what frequency [hz]		Agreed on		Agreed by		SubSystem		Location		Part		Attribute		Type		Description		Eenheid		(Statische) waarde		Combined_name (BACNET)		Simulatie		Alias		Modbus register		Present in Dymola Model? (when applicable)

						5/20/19		PX		Siemens BT				1						1								Bacnet		Status		DHW Available		Demo B				Yes		Yes		Yes		3.33E-03

van der Knaap: van der Knaap:
1x p.5m
						dhws		cent		system		availability		value		Bacnet point in PX to define if system is available 		bool				dhws_cent_system_availability_bool		1		dhw_avail

		subsystemen				4/19/18		WHP sub-system		Heliopac				1										1				ModBUS RTU RS-485		Measured		Generated thermal energy from PVT  (kWh)		Demo B		Needed to calculate “Generated thermal energy from HP’s”		yes		yes				2.77E-04

van der Knaap: van der Knaap:
1x p.u		9/14/18		Romain		dhws		cent		collector		energyfrompv_cntr		value				kwh				dhws_cent_collector_energyfrompv_cntr_kwh		yes		dhw_eng_fr_pv_cntr		26		Yes. Output is in W however. Can BEMS evaluate in kWh value taking the power a two consecutive time points?

		Electric heating system				4/19/18		WHP sub-system		Heliopac				1										1				ModBUS RTU RS-485		Measured		Collector's Temperature in		Demo B				yes		yes				3.33E-03		6/26/18		Abderraouf		dhws		cent		collector		temperaturein		value				degrc				dhws_cent_collector_temperaturein_degrc		yes		dhw_temp_to_pv		14		Yes

		Electric heating system				4/19/18		WHP sub-system		Heliopac				1										1				ModBUS RTU RS-485		Measured		Collector's Temperature out		Demo B				yes		yes				3.33E-03		6/26/18		Abderraouf		dhws		cent		collector		temperatureout		value				degrc				dhws_cent_collector_temperatureout_degrc		yes		dhw_temp_fr_pv		13		Yes

		air-air heat pump				4/19/18		WHP sub-system		Heliopac				1										1				ModBUS RTU RS-485		Measured		HP electrical consumption [kWh]		Demo B				yes		yes				1.66E-02

van der Knaap: van der Knaap:
1x p.m.
		9/14/18		Romain		dhws		cent		heatpumps		consumption_cntr		value				kwh				dhws_cent_heatpumps_consumption_cntr_kwh		yes		dhw_hp_engcons_cntr		22		Yes. Again, output is in W.

		PVT sub-system				4/19/18		WHP sub-system		Heliopac				1						1								ModBUS RTU RS-485		status		HP1 Status		Demo B				no		yes				3.33E-03		6/26/18		Abderraouf		dhws		cent		hp1		available		bool		1 = on, 0 = off		bool				dhws_cent_hp1_available_bool		no		dhw_hp1_avail		6

		CLC sub-system				4/19/18		WHP sub-system		Heliopac				1						1								ModBUS RTU RS-485		status		HP2 Status		Demo B				no		yes				3.33E-03		6/26/18		Abderraouf		dhws		cent		hp2		available		bool		1 = on, 0 = off		bool				dhws_cent_hp2_available_bool		no		dhw_hp2_avail		12

		WHP sub-system				4/19/18		WHP sub-system		Heliopac				1						1								ModBUS RTU RS-485		status		HP3 Status		Demo B				no		yes				3.33E-03		6/26/18		Abderraouf		dhws		cent		hp3		available		bool		1 = on, 0 = off		bool				dhws_cent_hp3_available_bool		no		dhw_hp3_avail		18

						4/19/18		WHP sub-system		Heliopac				1										1				ModBUS RTU RS-485		Measured		Distribution buffer upper temperature		Demo B				yes		yes				3.33E-03		6/26/18		Abderraouf		dhws		cent		distributionbuffer		uppertemperature		value				degrc				dhws_cent_distributionbuffer_uppertemperature_degrc		yes		dhw_dib_tptemp		5		Yes

						4/19/18		WHP sub-system		Heliopac				1										1				ModBUS RTU RS-485		Measured		Distribution buffer lower temperature		Demo B				yes		yes				3.33E-03		6/26/18		Abderraouf		dhws		cent		distributionbuffer		lowertemperature		value				degrc				dhws_cent_distributionbuffer_lowertemperature_degrc		yes		dhw_dib_bttemp		1		Yes

						4/19/18		WHP sub-system		Heliopac				1										1				ModBUS RTU RS-485		Measured		Preheating buffer 1 upper temperature		Demo B				yes		yes				3.33E-03		6/26/18		Abderraouf		dhws		cent		preheatbuffer1		uppertemperature		value				degrc				dhws_cent_preheatbuffer1_uppertemperature_degrc		yes		dhw_phb1_tptemp		11		Yes

						4/19/18		WHP sub-system		Heliopac				1										1				ModBUS RTU RS-485		Measured		Preheating buffer 1 lower temperature		Demo B				yes		yes				3.33E-03		6/26/18		Abderraouf		dhws		cent		preheatbuffer1		lowertemperature		value				degrc				dhws_cent_preheatbuffer1_lowertemperature_degrc		yes		dhw_phb1_bttemp		7		Yes

						4/19/18		WHP sub-system		Heliopac				1										1				ModBUS RTU RS-485		Measured		Preheating buffer 2 temperature		Demo B				yes		yes				3.33E-03		6/26/18		Abderraouf		dhws		cent		preheatbuffer2		temperature		value				degrc				dhws_cent_preheatbuffer2_temperature_degrc		yes		dhw_phb2_tptemp		12		Yes (refering to setpoint temperature I assume?)

						4/19/18		WHP sub-system		Heliopac				1										1				ModBUS RTU RS-485		Measured		Distribution temperature		Demo B				yes		yes				3.33E-03		6/26/18		Abderraouf		dhws		cent		distributionloop		temperature		value				degrc				dhws_cent_distributionloop_temperature_degrc		yes		dhw_phb2_bttemp		0		Yes (refering to setpoint temperature I assume?)

						4/19/18		WHP sub-system		Heliopac				1										1				ModBUS RTU RS-485		Measured		All transport pumps on primairy side of the DHW,
Electrical consumption (kWh)		Demo B				no		yes				2.77E-04		9/11/18		Romain		dhws		cent		transportpumps		consumedpower_cntr		value				kwh				dhws_cent_transportpumps_consumedpower_cntr_kwh		no				28

						4/19/18		WHP sub-system		Heliopac				1										1				ModBUS RTU RS-485		Measured		Backup heater element buffer (kWh)		Demo B				yes		yes				2.77E-04		9/11/18		Romain		dhws		cent		backupheater		consumption_cntr		value				kwh				dhws_cent_backupheater_consumption_cntr_kwh		yes		dhw_buheat_engcons_cntr		24		Yes. There are backup elements in both buffer and distribution tank - does this element refers to the total heating element consumption?

						4/19/18		WHP sub-system		Heliopac				1										1				ModBUS RTU RS-485		 value		DHW demand (kWh)		Demo B				yes		yes				2.77E-04		8/7/18		Romain		dhws		cent		user		demand_cntr		value				kwh				dhws_cent_user_demand_cntr_kwh		yes		dhw_usr_dmnd_cntr		34		Yes. Again, output is in W.

						4/19/18		WHP sub-system		Heliopac				1										1				ModBUS RTU RS-485		Measured		DHW thermal energy loop loss (kWh)		Demo B				yes		yes				2.77E-04		9/11/18		Romain		dhws		cent		distributionloop		loss		value				kwh				dhws_cent_distributionloop_loss_kwh		yes		dhw_dst_loss		32		Yes. Again, output is in W.

																																																Abderraouf		Abderraouf		Abderraouf		Abderraouf		Abderraouf		Abderraouf		Abderraouf		Abderraouf		Abderraouf

						9/11/18		WHP sub-system		Heliopac				1						1								ModBUS RTU RS-485		status		System available

Hennig, Hans (RC-NL BT AMS S SSUP): Hennig, Hans (RC-NL BT AMS S SSUP):
Define what 'Available means" action Siemens
												

van der Knaap: van der Knaap:
1x p.5m
		

van der Knaap: van der Knaap:
1x p.u		Demo B		Is the DHW system working properly		no		yes				3.33E-03		9/11/18		Romain		dhws		cent		system		avail		bool		0=uit,1= aan		bool				dhws_cent_system_avail_bool		No				42						Zijn deze van de CLC???

						9/11/18		WHP sub-system		Heliopac				1						1								ModBUS RTU RS-485		status		System fault		Demo B				no		yes				3.33E-03		9/11/18		Romain		dhws		cent		system		fault		bool		0=norm,1= def		bool				dhws_cent_system_fault_bool		No				5

						9/11/18		WHP sub-system		Heliopac				1						1								ModBUS RTU RS-485		status		System ON/OFFLINE		Demo B		is there connection		no		yes				3.33E-03		9/11/18		Romain		dhws		cent		system		online		bool		1 = on, 0 = off		bool				dhws_cent_system_online_bool		No				2

						9/14/18		WHP sub-system		Heliopac		1														1		ModBUS RTU RS-485		Measured		Generated power (electricity) from PVT [kW]		Demo B		Send this data to DHW system		yes		yes				2.77E-04						dhws		cent		pvt		genelectricalenergy		value				kw				dhws_cent_pvt_genelectricalenergy_kw		yes		dhw_pv_pwr		62		Yes.

						4/19/18		WHP sub-system		Heliopac		1														1		ModBUS RTU RS-485		value		setup temperature for CLC		Demo B				yes		yes				3.33E-03		6/26/18		Abderraouf		dhws		cent		clc		startuptemperature		value				degrc				dhws_cent_clc_startuptemperature_degrc		yes		clc_stu_temp		63		Is this the same as clc_temp_setpoint from CLC (CLCS) sheet?

						6/26/18		WHP sub-system		Heliopac		1														1		ModBUS RTU RS-485		value		discharging zone (buffer)

Jelierse, Raymond (RC-NL BT AMS PEX ENCS-C): HHe; Determine the buffer that will be used for loading dependant on temperature												

van der Knaap: van der Knaap:
1x p.m.
		Demo B		Under discussion, who will descide to what vessel flow from CLC goes. For now descision reains with DHW system (NOT BEMS)		yes		yes				3.33E-03						dhws		cent		status		set_dischargezone		value				list				dhws_cent_status_set_dischargezone_list		yes		dhw_dsc_zone		64		Yes. Currently CLC always discharging to Distribution Zone. 

						4/19/18		WHP sub-system		Heliopac		1										1						ModBUS RTU RS-485		Eneable		CLC pump Start/Stop		Demo B				yes		yes				3.33E-03		6/26/18		Abderraouf		dhws		cent		clcpump		run		value		1 = on, 0 = off		bool				dhws_cent_clcpump_run_bool		yes		dhw_clcpmp_run		43		Yes

						4/19/18		WHP sub-system		Heliopac				1						1								ModBUS RTU RS-485		status		CLC pump Status		Demo B				no		yes				1.00E-01		6/26/18		Abderraouf		dhws		cent		clcpump		pump_running_indicator		value		0=norm,1= def		bool				dhws_cent_clcpump_pump_running_indicator_bool		no				44

						4/19/18		WHP sub-system		Heliopac				1										1				ModBUS RTU RS-485		Measured		CLC pump electrical consumption [kW]		Demo B				no		yes				2.77E-04		6/26/18		Abderraouf		dhws		cent		clcpump		electricalconsumption		value				kw				dhws_cent_clcpump_electricalconsumption_kw		no				65

				1		4/19/18		WHP sub-system		Heliopac																		ModBUS RTU RS-485		Measured		Generated Thermal energy from CLC [kW]		Demo B		to be included in CLC subsystem (TNO)		No		No				2.77E-04						dhws		cent		clc		generatedenergy		value				kw				dhws_cent_clc_generatedenergy_kw		no		??

						9/19/18		WHP sub-system		Heliopac		1														1		ModBUS RTU RS-485		Boolean		Thermal storage of PVT electricity production		Demo B		Force store energy in HDW system thermaly even if temp is not 100% ok!		yes		yes										dhws		cent		clc		forcestorage		value		1 = on, 0 = off		bool				dhws_cent_clc_forcestorage_bool		yes		dhw_fce_ld		45		Need some elaboration on this? I don't understand how you store PVT electricity in the DHW system.

										Totaal		5		22				Subtotaal		7		1		15		4																																										

																																																																				

																																																																				

																		Totaal IO's		27																																																

																																																																				















































































































































































































































































































































































Unrestricted		




Grid Energy Meter (linky)



						Interface FROM Subsystem -->TO--> BEMS																																								0.4

						subsystem info						Field equipment				Device code				Siemens (Bus) IO's								Communication						Applicability												Agreement

		Protocollen				Date		SubSystem_name		Owner		Input		Output		Locatie    codering		Component codering		Digital IN		Digital OUT		Analog IN		Analog OUT		Protocol		Type		Definition		[Demo A, Demo B, both]		Note		Needed for Algorithm		Needed for Reporting		Needed for control point		If yes, what frequency [hz]		Agreed on		Agreed by		SubSystem		Location		Part		Attribute		Type		Description		Eenheid		(Statische) waarde		Combined_name (BACNET)		Simulatie		Alias		Modbus register		Comments

						3/5/19		Grid Energy meter (app.6)		EDF				1										1				ModBUS TCP/IP		Measured		instantaneous Current 		Demo B				no		yes				3.33E-03						elecmeter		app6		current		instant		value				volt				elecmeter_app6_current_instant_volt		no		elmrt_voltage		10		

						3/5/19		Grid Energy meter (app.6)		EDF				1										1				ModBUS TCP/IP		Measured		Subscripted Current		Demo B				no		yes				3.33E-03						elecmeter		app6		current		subscripted		value				volt				elecmeter_app6_current_subscripted_volt		no				12		

						3/5/19		Grid Energy meter (app.6)		EDF				1										1				ModBUS TCP/IP		text		Subscripted Contract		Demo B				no		yes				3.33E-03						elecmeter		app6		current		contracted		STRING				string				elecmeter_app6_current_contracted_string		no				14		

						3/5/19		Grid Energy meter (app.6)		EDF				1										1				ModBUS TCP/IP		Measured		Index of consumption during low period		Demo B				no		yes				3.33E-03						elecmeter		app6		consumption_cntr		low		value				wh				elecmeter_app6_consumption_cntr_low_wh		no		elmrt_usg_low_cntr		16		

						3/5/19		Grid Energy meter (app.6)		EDF				1										1				ModBUS TCP/IP		Measured		Index of consumption during high period		Demo B				no		yes				3.33E-03						elecmeter		app6		consumption_cntr		high		value				wh				elecmeter_app6_consumption_cntr_high_wh		no		elmrt_usg_high_cntr		18		

						3/5/19		Grid Energy meter (app.6)		EDF				1										1				ModBUS TCP/IP		Measured		Apparent Power		Demo B				no		yes				3.33E-03						elecmeter		app6		power		instant		value				wh				elecmeter_app6_power_instant_wh		no		elmrt_usg_now		20		

						3/5/19		Grid Energy meter (app.6)		EDF				1										1				ModBUS TCP/IP		Measured		Maximal current value during the period		Demo B				no		yes				3.33E-03						elecmeter		app6		current		maximum		value				volt				elecmeter_app6_current_maximum_volt		no				22		

						3/5/19		Grid Energy meter (app.6)		EDF				1										1				ModBUS TCP/IP		text		Current period (HC / HP)		Demo B				no		yes				3.33E-03						elecmeter		app6		current		period		STRING				string				elecmeter_app6_current_period_string		no				24		

						3/5/19		Grid Energy meter (app.6)		EDF				1										1				ModBUS TCP/IP		Measured		Depassement of subcripted current (present if overload)		Demo B				no		yes				3.33E-03						elecmeter		app6		current		timesofoverload		value				none				elecmeter_app6_current_timesofoverload_none		no				26		



										Totaal										0		0		9		0

																		Totaal 		9



Unrestricted		




Weather Forecast(API)



						Interface FOR Subsystem -->TO--> BEMS																																								0.4

						subsystem info						Field equipment						Device code				Siemens (Bus) IO's								Communication						Applicability										Agreement

		Protocollen				Date		SubSystem_name		Owner		Input		Output		Locatie    codering		Component codering		Digital IN		Digital OUT		Analog IN		Analog OUT		Protocol		Type		Definition		[Demo A, Demo B, both]		Note		Needed for Algorithm		Needed for Reporting		Needed for control point		If yes, what frequency [hz]		Agreed on		Agreed by		SubSystem		Location		Part		Attribute		Type		Description		Eenheid		(Statische) waarde		Combined_name (BACNET)		Simulatie		Alias		Modbus register		Comments

						5/20/19		PX		Siemens				1						1								Bacnet		Status		Weather API available		both		PX		Yes		yes		Yes		0.00333

van der Knaap: van der Knaap:
1x p.5m
						weatherapi				system		availability		value		Bacnet point in PX to define if system is available 		bool				weatherapi_cent_system_availability_bool		1		weather_avail						DI

		TCP/IP				11/29/18		 Weather Data (Website)		Siemens				1						1										BACnet		Timestamp at local time.												0.0002777778																														

		BACnet				11/29/18		 Weather Data (Website)		Siemens				1						1										BACnet		Unix Timestamp at UTC time.												0.0002777778																														

		BACnet				11/29/18		 Weather Data (Website)		Siemens				1						1										BACnet		Unix Timestamp at UTC time.												0.0002777778																														

		OPC client				11/29/18		 Weather Data (Website)		Siemens				1						1										BACnet		[DEPRECATED] Forecast Valid hour UTC (YYYY-MM-DD:HH).								yes				0.0002777778						weatherapi		cent		sys		timestamp		text				YYYYMM_DDHH				weatherapi_cent_sys_timestamp_YYYYMM_DDHH				weather_timestamp

						11/29/18		 Weather Data (Website)		Siemens				1						1										BACnet		Wind gust speed (Default m/s).

Jelierse, Raymond (RC-NL BT AMS PEX ENCS-C): NL; Windvlaag
												0.0002777778

		IEC 61850				11/29/18		 Weather Data (Website)		Siemens				1						1				1						BACnet		Wind speed (Default m/s).		both				yes		yes		yes		0.0002777778						weatherapi		cent		wind		avgspeed		array				mps				weatherapi_cent_wind_avgspeed_mps				wind_spd				

						11/29/18		 Weather Data (Website)		Siemens				1						1										BACnet		Wind direction (in degrees).												0.0002777778																														

		subsystemen				11/29/18		 Weather Data (Website)		Siemens				1						1										BACnet		Abbreviated wind direction.												0.0002777778																														

		Converter Cabinet				11/29/18		 Weather Data (Website)		Siemens				1						1										BACnet		Verbal wind direction (described).												0.0002777778																														

		Electric heating system				11/29/18		 Weather Data (Website)		Siemens				1						1				1						BACnet		Temperature (default Celcius).		both				yes		yes		yes		0.0002777778						weatherapi		cent		temperature		drybulb		array				deg		"temp":25,		weatherapi_cent_temperature_drybulb_deg				ext_temp				

		air-air heat pump				11/29/18		 Weather Data (Website)		Siemens				1						1										BACnet		Apparent/"Feels Like" temperature (default Celcius).

Jelierse, Raymond (RC-NL BT AMS PEX ENCS-C): NL; Schijnbare / "Feels Like" gevoelstemperatuur (standaard Celsius). Voelt meestal kouder aan dan het daadwerkelijk is. Of voelt warmer aan dan daadwerkelijk is.
												0.0002777778																				"app_temp":23,										

		domestic hot water				11/29/18		 Weather Data (Website)		Siemens				1						1										BACnet		Probability of Precipitation (%).

Jelierse, Raymond (RC-NL BT AMS PEX ENCS-C): NL; Kans op neerslag (%).

												0.0002777778																				"pop":0,										

		PVT sub-system				11/29/18		 Weather Data (Website)		Siemens				1						1										BACnet		Accumulated liquid equivalent precipitation (default mm).

Jelierse, Raymond (RC-NL BT AMS PEX ENCS-C): NL; Cumulatieve equivalente neerslaghoeveelheid neerslag (standaard mm).
												0.0002777778																				"precip":0,										

		CLC sub-system				11/29/18		 Weather Data (Website)		Siemens				1						1				1						BACnet		Accumulated snowfall (default mm).

Jelierse, Raymond (RC-NL BT AMS PEX ENCS-C): NL; Cumulatieve sneeuwval (standaard mm).
		both				yes		yes		yes		0.0002777778						weatherapi		cent		snowfall		accumulated		array				mm		"snow":0,		weatherapi_cent_snowfall_accumulated_mm				snow				

						11/29/18		 Weather Data (Website)		Siemens				1						1										BACnet		Snow Depth (default mm).												0.0002777778																				"snow_depth":0,										

						11/29/18		 Weather Data (Website)		Siemens				1						1										BACnet		Sea level pressure (mb).

Jelierse, Raymond (RC-NL BT AMS PEX ENCS-C): NL; Druk op zeeniveau (mb).
												0.0002777778																				"slp":1017,										

						11/29/18		 Weather Data (Website)		Siemens				1						1				1						BACnet		Pressure (mb). (On land)		both				yes		yes		yes		0.0002777778						weatherapi		cent		system		atmosphericpressure		array				mbar		"pres":1003.5,		weatherapi_cent_system_atmosphericpressure_mbar				pres				

						11/29/18		 Weather Data (Website)		Siemens				1						1										BACnet		Dew point (default Celcius).

Jelierse, Raymond (RC-NL BT AMS PEX ENCS-C): NL; Dauwpunt (standaard Celcius)
												0.0002777778																				"dewpt":17.8,										

						11/29/18		 Weather Data (Website)		Siemens				1						1				1						BACnet		Relative humidity (%).		both				yes		yes		yes		0.0002777778						weatherapi		cent		humidity		relative		array				perc		"rh":64.3,		weatherapi_cent_humidity_relative_perc				ext_rh				

						11/29/18		 Weather Data (Website)		Siemens				1						1										BACnet		Weather icon code.												0.0002777778																				"weather":"icon":"c04d",										

						11/29/18		 Weather Data (Website)		Siemens				1						1		0		1						BACnet		Weather code.												0.0002777778																				"weather":"code":"804",										

						11/29/18		 Weather Data (Website)		Siemens				1						1										BACnet		Text weather description.												0.0002777778																				"weather":"description":"Overcast clouds"										

						11/29/18		 Weather Data (Website)		Siemens				1						1										BACnet		Part of the day (d = day / n = night).												0.0002777778																				"pod":"d",										

						11/29/18		 Weather Data (Website)		Siemens				1						1										BACnet		Low-level (~0-3km AGL) cloud coverage (%).

Jelierse, Raymond (RC-NL BT AMS PEX ENCS-C): NL; AGL =>"(Height) above ground level" betekent, in dit geval, de hoogte tussen de wolken en het maaiveld.
												0.0002777778																				"clouds_low":25,										

						11/29/18		 Weather Data (Website)		Siemens				1						1										BACnet		Mid-level (~3-5km AGL) cloud coverage (%).												0.0002777778																				"clouds_mid":100,   ???										

						11/29/18		 Weather Data (Website)		Siemens				1						1										BACnet		High-level (>5km AGL) cloud coverage (%).												0.0002777778																				"clouds_hi":50,       ???										

						11/29/18		 Weather Data (Website)		Siemens				1						1				1						BACnet		Cloud coverage (%).

Jelierse, Raymond (RC-NL BT AMS PEX ENCS-C): NL; dekkingslaag van de bewolking
		both				yes		yes		yes		0.0002777778						weatherapi		cent		cloud		coverage		array				perc		"clouds":100,		weatherapi_cent_cloud_coverage_perc				clouds				

						11/29/18		 Weather Data (Website)		Siemens				1						1										BACnet		Visibility (default KM).

Jelierse, Raymond (RC-NL BT AMS PEX ENCS-C): NL; Zichtbaarheid (standaard KM).												0.0002777778																		perc		"vis":10,										

						11/29/18		 Weather Data (Website)		Siemens				1						1				1						BACnet		Diffuse horizontal solar irradiance (W/m^2) [Clear Sky]

Jelierse, Raymond (RC-NL BT AMS PEX ENCS-C): NL; Diffuus dichtheid horizontale zonnestraling (W / m ^ 2) [Heldere lucht]
		both				yes		yes		yes		0.0002777778						weatherapi		cent		solarirradiance		diffusehorizontal		array				wpm2		"dhi":178,		weatherapi_cent_solarirradiance_diffusehorizontal_wpm2				dhi				

						11/29/18		 Weather Data (Website)		Siemens				1						1				1						BACnet		Direct normal solar irradiance (W/m^2) [Clear Sky]

Jelierse, Raymond (RC-NL BT AMS PEX ENCS-C): NL; Directe (normale) zonnestraling (W / m ^ 2) [Clear Sky]
		both				yes		yes		yes		0.0002777778						weatherapi		cent		solarirradiance		directnormal		array				wpm2		"dni":3,		weatherapi_cent_solarirradiance_directnormal_wpm2				dni				

						11/29/18		 Weather Data (Website)		Siemens				1						1				1						BACnet		Global horizontal solar irradiance (W/m^2) [Clear Sky]

Jelierse, Raymond (RC-NL BT AMS PEX ENCS-C): NL; Globale horizontale zonnestraling (W / m ^ 2) [Heldere lucht]
		both				yes		yes		yes		0.0002777778						weatherapi		cent		solarirradiance		globalhorizontal		array				wpm2		"ghi":200,		weatherapi_cent_solarirradiance_globalhorizontal_wpm2				ghi				

						11/29/18		 Weather Data (Website)		Siemens				1						1				1						BACnet		Estimated Solar Radiation (W/m^2).

Jelierse, Raymond (RC-NL BT AMS PEX ENCS-C): NL; Geschatte zonnestraling (W / m ^ 2).

		both				yes		yes		yes		0.0002777778						weatherapi		cent		solarradiation		estimated		array				wpm2		"solar_rad":75.8,		weatherapi_cent_solarradiation_estimated_wpm2				solar_rad				

						11/29/18		 Weather Data (Website)		Siemens				1						1										BACnet		UV Index (0-11+).												0.0002777778																				"uv":2,		

						11/29/18		 Weather Data (Website)		Siemens				1						1										BACnet		Average Ozone (Dobson units).

Jelierse, Raymond (RC-NL BT AMS PEX ENCS-C): NL; Gemiddelde ozon (Dobson-eenheden "DU"). 

Ter info; Voor Nederland is dat gemiddeld 280 DU in de herfst en 380 DU in de lente.
												0.0002777778																				"ozone":384.5		

						11/29/18		 Weather Data (Website)		Siemens				1						1										BACnet		City name.												0.0002777778																				"city_name":"Raleigh",		

						11/29/18		 Weather Data (Website)		Siemens				1						1										BACnet		Longitude (Degrees).

Jelierse, Raymond (RC-NL BT AMS PEX ENCS-C): NL; Lengtegraad (aarde)
		

Jelierse, Raymond (RC-NL BT AMS PEX ENCS-C): NL; Windvlaag
												

van der Knaap: van der Knaap:
1x p.5m
		0.0002777778																				"lon":"-78.63861",		

						11/29/18		 Weather Data (Website)		Siemens				1						1										BACnet		Local IANA Timezone.												0.0002777778																				"timezone":"America\/New_York",		

						11/29/18		 Weather Data (Website)		Siemens				1						1										BACnet		Latitude (Degrees).

Jelierse, Raymond (RC-NL BT AMS PEX ENCS-C): NL; Breedtegraad (aarde)
		

Jelierse, Raymond (RC-NL BT AMS PEX ENCS-C): NL; Schijnbare / "Feels Like" gevoelstemperatuur (standaard Celsius). Voelt meestal kouder aan dan het daadwerkelijk is. Of voelt warmer aan dan daadwerkelijk is.
		

Jelierse, Raymond (RC-NL BT AMS PEX ENCS-C): NL; Kans op neerslag (%).

												0.0002777778																				"lat":"35.7721",		

						11/29/18		 Weather Data (Website)		Siemens				1						1										BACnet		Country abbreviation.												0.0002777778																				"country_code":"US",		

						11/29/18		 Weather Data (Website)		Siemens				1						1										BACnet		State abbreviation/code.												0.0002777778																				"state_code":"NC"		

										Siemens				1						1										BACnet																																				

										Totaal										Subtotaal		0		11		0		0



																				Totaal IO's		11







																																		• Global horizontal irradiation (GHI) – All the light that arrives on a horizontal plane, from sun, sky, clouds 

																																		• Diffuse horizontal irradiation (DHI) – All the light arriving from sky and clouds, but NOT directly from the sun

																																		 • Direct normal irradiation (DNI) – The light that arrives directly from the sun (and the bright patch around it) onto a plane that is normal to the direction of the sun



Unrestricted		


https://www.weatherbit.io/api/codeshttps://www.weatherbit.io/api/codeshttp://rredc.nrel.gov/solar/pubs/shining/chap4.html

BEMS static values



						Static Values

						subsystem info						Field equipment				Device code				Siemens (Bus) IO's								Communication						Applicability												Agreement

		Protocollen				Date		SubSystem_name		Owner		Input		Output		Locatie    codering		Component codering		Digital IN		Digital OUT		Analog IN		Analog OUT		Protocol		Type		Definition		[Demo A, Demo B, both]		Note		Needed for Algorithm		Needed for Reporting		Needed for control point		If yes, what frequency [hz]		Agreed on		Agreed by		SubSystem		Location		Part		Attribute		Type		Description		Eenheid		(Statische) waarde		Combined_name (BACNET)		Simulatie		Alias		Remarks		Comments

								PV system		SNL																						Electrical power of PV system [kWpeak]		Demo B				Yes		No		No								bems		mem		pv		power		value				kw				bems_mem_pv_power_kw				pv_power_kw

		TCP/IP						PV system		SNL																						Electrical efficiency of solar radiation [%]		Demo B				Yes		No		No								bems		mem		pv		eff		value				perc		0.13		bems_mem_pv_eff_perc				pv_eff_perc

								PV sytstem		SNL																						Coefficient for cloud coverage PV paneles		Demo B				Yes		No		No								bems		mem		pv		cfcld		value				kwhpu		0		bems_mem_pv_cfcld_kwhpu				pv_cfcld_kwhpu

								PV sytstem		SNL																						 coeff snowindex electical		Demo B				Yes		No		No								bems		mem		pv		cfsnow		value				kwhpu		0		bems_mem_pv_cfsnow_kwhpu				pv_cfsnow_kwhpu

								PV sytstem		SNL																						coeff rain index electical		Demo B				Yes		No		No								bems		mem		pv		cfrain		value				kwhpu		0		bems_mem_pv_cfrain_kwhpu				pv_cfrain_kwhpu

																																																																						

								PVT sytstem		SNL																						c_rad_th = 0.15		Demo B				Yes		No		No								bems		mem		pvt		eff		value				perc		0.15		bems_mem_pvt_eff_perc				pvt_eff_perc

		subsystemen						PVT sytstem		SNL																						Coefficient for cloud coverage PVT paneles		Demo B				Yes		No		No								bems		mem		pvt		cfcld		value				kwhpu		0		bems_mem_pvt_cfcld_kwhpu				pvt_cfcld_kwhpu

								PVT sytstem		SNL																						coeff snow index thermal		Demo B				Yes		No		No								bems		mem		pvt		cfsnow		value				kwhpu		0		bems_mem_pvt_cfsnow_kwhpu				pvt_cfsnow_kwhpu

								PVT sytstem		SNL																						coeff cloud index thermal		Demo B				Yes		No		No								bems		mem		pvt		cfrain		value				kwhpu		0		bems_mem_pvt_cfrain_kwhpu				pvt_cfrain_kwhpu

																																						Yes		No		No																												

		Converter Cabinet						PVT sytstem		SNL																						maximal radiation on panels [J/m²]		Demo B		used to determine the resulting output of PVT panels		Yes		No		No								bems		mem		pvt		maxradiation		value				wpm2		30		bems_mem_pvt_maxradiation_wpm2				pvt_maxradiation_wpm2

		Electric heating system						PVT sytstem		SNL																						maximal output temperature of panels [°C]		Demo B		used to determine the resulting output of PVT panels		Yes		No		No								bems		mem		pvt		maxtemperature		value				degc		85.85		bems_mem_pvt_maxtemperature_degc				pvt_maxtemperature_degc

																																																																						

								CLC system		SNL																						maximal output power [kW] (one ractor)		both				Yes		No		No								bems		mem		clc_thm		maxoutput		value				kw		10.1		bems_mem_clc_thm_maxoutput_kw				clc_thm_maxoutput_kw

								CLC system		SNL																						maximal storage capacyt of CLC [kWh] (one reactor)		both				Yes		No		No								bems		mem		clc_thm		capacity		value				kwh		40		bems_mem_clc_thm_capacity_kwh				clc_thm_capacity_kwh		c_clc_el = 5 * 16 * 0.5 # kWh

								CLC system		SNL																						minimal time that clc must run uninterrupted		both				Yes		No		No								bems		mem		clc_system		minruntime		value				min		180		bems_mem_clc_system_minruntime_min				clc_system_minruntime_min

								CLC system		SNL																						minimal lead time for clc to start loading		both				Yes		No		No								bems		mem		clc_system		leadtime_loading		value				min		180		bems_mem_clc_system_leadtime_loading_min				clc_system_leadtime_loading_min		clc_LeadTime_load = 2  # so start in hour 3

								CLC system		SNL																						minimal lead time for clc to start un-loading		both				Yes		No		No								bems		mem		clc_system		leadtime_unloading		value				min		180		bems_mem_clc_system_leadtime_unloading_min				clc_system_leadtime_unloading_min		clc_LeadTime_unload = 2  # so start in hour 3

																																																																						

								WHP sub-system		SNL																						minimal temperature increase for use in DHW system [°C]		Demo B				Yes		No		No								bems		mem		dhws		water_temp_min		value				degc		40.4		bems_mem_dhws_water_temp_min_degc				dhws_water_temp_min_degc

								WHP sub-system		SNL																						minimal time that HP must run uninterrupted		Demo B				Yes		No		No								bems		mem		dhws		runtime_min		value				min		15		bems_mem_dhws_runtime_min_min				dhws_runtime_min_min

								WHP sub-system		SNL																						Maximal power output for all HP together		Demo B				Yes		No		No								bems		mem		dhws		poweroutput_max		value				kw		25.25		bems_mem_dhws_poweroutput_max_kw				dhws_poweroutput_max_kw

								WHP sub-system		SNL																						Maximal capacity for DHW storage		Demo B				Yes		No		No								bems		mem		dhws		maxcapacity		value				kWh		0.875		bems_mem_dhws_maxcapacity_kWh				dhws_maxcapacity_kWh		c_dhw_el = 600 * 4.2 * (85-10)/3600/60 #  kWh

								WHP sub-system		SNL																						Maximal input/output of LT buffer 		Demo B				Yes		No		No								bems		mem		dhws		maxLTbuffer		value				kW		60.6		bems_mem_dhws_maxLTbuffer_kW				dhws_maxLTbuffer_kW

								WHP sub-system		SNL																						Maximal capacity of LT buffer		Demo B				Yes		No		No								bems		mem		dhws		maxcapacityLTbuffer		value				kWh		0.9333333333		bems_mem_dhws_maxcapacityLTbuffer_kWh				dhws_maxcapacityLTbuffer_kWh		c_ltbuffer_th = 2*600 * 4.2 * (50-10)/3600/60 # kWh

																																																																						

								EHP system		SNL																						Maximal power delivered only by PCM (without heater)		Demo B				Yes		No		No								bems		mem		ehp		maxpowerPCM		value				kW		35.35		bems_mem_ehp_maxpowerPCM_kW				ehp_maxpowerPCM_kW

								EHP system		SNL																						Maximal energy deliverd only by PCM (without heater)		Demo B				Yes		No		No								bems		mem		ehp		maxenergyPCM		value				kWh		6.6		bems_mem_ehp_maxenergyPCM_kWh				ehp_maxenergyPCM_kWh

								EHP system		SNL																						Minimal runtime of PCM material [h]		Demo B				Yes		No		No								bems		mem		ehp		minruntimePCM		value				hour		0		bems_mem_ehp_minruntimePCM_hour				ehp_minruntimePCM_hour

								EHP system		SNL																						Minimal lead time of pcm [h]		Demo B				Yes		No		No								bems		mem		ehp		minleadtimePCM		value				hour		0.5		bems_mem_ehp_minleadtimePCM_hour				ehp_minleadtimePCM_hour

								EHP system		SNL																						Maximal power of electric heaters [kW]		Demo B				Yes		No		No								bems		mem		ehp		maxpowerheaters		value				kW		10.1		bems_mem_ehp_maxpowerheaters_kW				ehp_maxpowerheaters_kW

								EHP system		SNL																						Minimal lead time of electric heaters [h]		Demo B				Yes		No		No								bems		mem		ehp		minleadtimeheaters		value				hour		3.3		bems_mem_ehp_minleadtimeheaters_hour				ehp_minleadtimeheaters_hour

																																																																						

								ECS system		SNL																						Maximum storage capacity of all batteries in system [kwh]		both				Yes		No		No								bems		mem		ecs		maxstoragecapacity		value				kWh		100.1		bems_mem_ecs_maxstoragecapacity_kWh				ecs_maxstoragecapacity_kWh

								ECS system		SNL																						Minimum storage pecentage of all batteries in system [kwh]		both				Yes		No		No								bems		mem		ecs		min_uasble_cap		value				perc		30%		bems_mem_ecs_min_uasble_cap_perc				ecs_min_uasble_cap_perc

								ECS system		SNL																						Minimal leadtime loading btteries		both				Yes		No		No								bems		mem		ecs		leadtime_load		value				perc		130%		bems_mem_ecs_leadtime_load_perc				ecs_leadtime_load_perc

								ECS system		SNL																						Minimal leadtime unloading btteries		both				Yes		No		No								bems		mem		ecs		leadtime_unload		value				perc		130%		bems_mem_ecs_leadtime_unload_perc				ecs_leadtime_unload_perc

																																																																		

								coefficient table electricity		SNL																						cf_wel_wh		both		from electric_coeffs.csv file		yes		yes										bems		mem		wel		cf_wh		array				kwhph				bems_mem_wel_cf_wh_kwhph				cf_wel_wh

								coefficient table electricity		SNL																						cf_wel_nh		both		from electric_coeffs.csv file		yes		yes										bems		mem		wel		cf_nh		array				kwhph				bems_mem_wel_cf_nh_kwhph				cf_wel_nh

								coefficient table electricity		SNL																						cf_wel_t0		both		from electric_coeffs.csv file		yes		yes										bems		mem		wel		cf_t0		array				kwhpdegrc				bems_mem_wel_cf_t0_kwhpdegrc				cf_wel_t0

								coefficient table electricity		SNL																						cf_wel_t1		both		from electric_coeffs.csv file		yes		yes										bems		mem		wel		cf_t1		array				kwhpdegrc				bems_mem_wel_cf_t1_kwhpdegrc				cf_wel_t1

								coefficient table electricity		SNL																						cf_wel_t2		both		from electric_coeffs.csv file		yes		yes										bems		mem		wel		cf_t2		array				kwhpdegrc				bems_mem_wel_cf_t2_kwhpdegrc				cf_wel_t2

								coefficient table electricity		SNL																						cf_wel_t3		both		from electric_coeffs.csv file		yes		yes										bems		mem		wel		cf_t3		array				kwhpdegrc				bems_mem_wel_cf_t3_kwhpdegrc				cf_wel_t3

								coefficient table electricity		SNL																						cf_wel_t4		both		from electric_coeffs.csv file		yes		yes										bems		mem		wel		cf_t4		array				kwhpdegrc				bems_mem_wel_cf_t4_kwhpdegrc				cf_wel_t4

								coefficient table electricity		SNL																						cf_wel_ah		both		from electric_coeffs.csv file		yes		yes										bems		mem		wel		cf_ah		array				kwhpgpkg				bems_mem_wel_cf_ah_kwhpgpkg				cf_wel_ah

								coefficient table electricity		SNL																						cf_wel_rad		both		from electric_coeffs.csv file		yes		yes										bems		mem		wel		cf_rad		array				kwhpwpm2				bems_mem_wel_cf_rad_kwhpwpm2				cf_wel_rad

								coefficient table electricity		SNL																						cf_wel_wd		both		from electric_coeffs.csv file		yes		yes										bems		mem		wel		cf_wd		array				kwhph				bems_mem_wel_cf_wd_kwhph				cf_wel_wd

																																						yes																												

								coefficient table thermal		SNL																						cf_wthm_wh		both		from thermal_coeffs.csv file		yes		yes										bems		mem		wth		cf_wh		array				kwhph				bems_mem_wth_cf_wh_kwhph				cf_wthm_wh

								coefficient table thermal		SNL																						cf_wthm_nh		both		from thermal_coeffs.csv file		yes		yes										bems		mem		wth		cf_nh		array				kwhph				bems_mem_wth_cf_nh_kwhph				cf_wthm_nh

								coefficient table thermal		SNL																						cf_wthm_t0		both		from thermal_coeffs.csv file		yes		yes										bems		mem		wth		cf_t0		array				kwhpdegrc				bems_mem_wth_cf_t0_kwhpdegrc				cf_wthm_t0

								coefficient table thermal		SNL																						cf_wthm_t1		both		from thermal_coeffs.csv file		yes		yes										bems		mem		wth		cf_t1		array				kwhpdegrc				bems_mem_wth_cf_t1_kwhpdegrc				cf_wthm_t1

								coefficient table thermal		SNL																						cf_wthm_t2		both		from thermal_coeffs.csv file		yes		yes										bems		mem		wth		cf_t2		array				kwhpdegrc				bems_mem_wth_cf_t2_kwhpdegrc				cf_wthm_t2

								coefficient table thermal		SNL																						cf_wthm_t3		both		from thermal_coeffs.csv file		yes		yes										bems		mem		wth		cf_t3		array				kwhpdegrc				bems_mem_wth_cf_t3_kwhpdegrc				cf_wthm_t3

								coefficient table thermal		SNL																						cf_wthm_t4		both		from thermal_coeffs.csv file		yes		yes										bems		mem		wth		cf_t4		array				kwhpdegrc				bems_mem_wth_cf_t4_kwhpdegrc				cf_wthm_t4

								coefficient table thermal		SNL																						cf_wthm_ah		both		from thermal_coeffs.csv file		yes		yes										bems		mem		wth		cf_ah		array				kwhpgpkg				bems_mem_wth_cf_ah_kwhpgpkg				cf_wthm_ah

								coefficient table thermal		SNL																						cf_wthm_rad		both		from thermal_coeffs.csv file		yes		yes										bems		mem		wth		cf_rad		array				kwhpwpm2				bems_mem_wth_cf_rad_kwhpwpm2				cf_wthm_rad

								coefficient table electricity		SNL																						cf_wthm_wd		both		from thermal_coeffs.csv file		yes		yes										bems		mem		wth		cf_wd		array				kwhph				bems_mem_wth_cf_wd_kwhph				cf_wthm_wd

																																						yes																												

								dhw-table		SNL																						dhw_table		both		from dhw_load.csv file		yes		yes										bems		mem		dwh		energy		array				kwhph				bems_mem_dwh_energy_kwhph				dhw

																																						yes																												

								holidaytable		SNL																						holidaytable		both		from holidays.csv file with holiday DATES		yes		yes										bems		mem		holiday		is_true		array				bool				bems_mem_holiday_is_true_bool				holidays

																																						yes																												

								market interaction		SNL																						electricity spot price		both				yes		yes										bems		mem		energyprice		el_spotprice		array				europmwh				bems_mem_energyprice_el_spotprice_europmwh				el_spot_price

								market interaction		SNL																						electricity feed in price		both		from market_interaction_el.csv file		yes		yes										bems		mem		energyprice		el_feedinprice		array				europmwh				bems_mem_energyprice_el_feedinprice_europmwh				el_feedin_price

								market interaction		SNL																						load reduction required		both		from market_interaction_el.csv file		yes		yes										bems		mem		energyload		el_red_required		array				bool				bems_mem_energyload_el_red_required_bool				el_load_red

								market interaction		SNL																						incentive for load reduction		both		from market_interaction_el.csv file		yes		yes										bems		mem		energyload		el_red_incentive		array				euro				bems_mem_energyload_el_red_incentive_euro				el_load_red_incent

																																						yes																												

								market interaction		SNL																						dh spot price		both		from market_interaction_dh.csv file		yes		yes										bems		mem		energyprice		dh_spotprice		array				europmwh				bems_mem_energyprice_dh_spotprice_europmwh				dh_spot_price

								market interaction		SNL																						dh feed in price		both		from market_interaction_dh.csv file		yes		yes										bems		mem		energyprice		dh_feedinprice		array				europmwh				bems_mem_energyprice_dh_feedinprice_europmwh				dh_feedin_price

								market interaction		SNL																						dh load reduction required		both		from market_interaction_dh.csv file		yes		yes										bems		mem		energyload		dh_red_required		array				bool				bems_mem_energyload_dh_red_required_bool				dh_load_red

								market interaction		SNL																						dh incentive for load reduction		both		from market_interaction_dh.csv file		yes		yes										bems		mem		energyload		dh_red_incentive		array				euro				bems_mem_energyload_dh_red_incentive_euro				dh_load_red_incent
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General IO's



						Interface FROM Subsystem -->TO--> BEMS             																																								0.2

						subsystem info						Functions				Device code				Siemens (Bus) IO's								Communication						Applicability										Network setttings		Agreement

		Protocollen				Date		SubSystem_name		Owner		Input		Output		Locatie    codering		Component codering		Digital IN		Digital OUT		Analog IN		Analog OUT		Protocol		Type		Definition		[Demo A, Demo B, both]		Note		Needed for Algorithm		Needed for Reporting		Needed for control point		If yes, what frequency [hz]		Agreed on		Agreed by		SubSystem		Location		Part		Attribute		Type		Description		Eenheid		(Statische) waarde		Combined_name (BACNET)		Simulatie		Alias		Modbus register		Comments

		Installed Space Heating				12/19/18		General		 Sie				 						1		 						Hardware		I/O		Reset function		Both						yes		yes		3.33E-03

van der Knaap: van der Knaap:
1x p.5m
		12/20/18		MKN		BEMS		2ndfloor		cent		Reset		bool				bool				BEMS_2ndfloor_cent_Reset_bool				sys_reset

						12/19/18		General		Sie												1						Hardware		I/O		System Fault Urgent		Both						yes		yes		3.33E-03

van der Knaap: van der Knaap:
1x p.5m
		3/21/19		MKN		BEMS		2ndfloor		cent		SystemfaultUrgent		bool				bool				BEMS_2ndfloor_cent_SystemfaultUrgent_bool				urg_sys_error

						12/19/18		General		Sie												1						Hardware		I/O		System Fault Not-urgent		Both						yes		yes		3.33E-03		3/21/19		MKN		BEMS		2ndfloor		cent		Systemfault		bool				bool				BEMS_2ndfloor_cent_Systemfault_bool				norm_sys_error

		TCP/IP				12/19/18		General		Sie										1								Hardware		I/O		Circuitfault 230vac		Both						yes		yes		3.33E-03		3/21/19		MKN		BEMS		2ndfloor		cent		230Vfault		bool				bool				BEMS_2ndfloor_cent_230Vfault_bool				cur_error

		ModBUS RTU RS-485				12/19/18		General		Sie										1								Hardware		I/O		Circuitfault 24vac		Both						yes		yes		3.33E-03		3/21/19		MKN		BEMS		2ndfloor		cent		24Vfault		bool				bool				BEMS_2ndfloor_cent_24Vfault_bool				lv_cur_error

		ModBUS RTU RS-485				12/19/18		General		Sie										1								Hardware		I/O		Overvoltage protection		Both						yes		yes		3.33E-03		3/21/19		MKN		BEMS		2ndfloor		cent		Overvoltageprotect		bool				bool				BEMS_2ndfloor_cent_Overvoltageprotect_bool				ovr_curr_err

		BACnet				12/19/18		General		Sie														1				Hardware		I/O		Temperture Control Panel		Both		QAA24				yes		yes		3.33E-03		3/21/19		MKN		BEMS		2ndfloor		cent		TempControlPanel		degc				degc				BEMS_2ndfloor_cent_TempControlPanel_degc				BEMS_temp_control

						4/11/19		General		Sie										1								Hardware		I/O		Heartbeat to check if EMS/BEMS still ok		Both				yes		yes		yes		3.33E-03						BEMS		2ndfloor		cent		heartbeat		bool		EMS writes alternating 1 and 0		bool				BEMS_2ndfloor_cent_heartbeat_bool		yes		sys_hartbeat

						4/11/19		General		Sie										1								Hardware		I/O

						4/11/19		General		Sie										1								Hardware		I/O

						4/11/19		General		Sie										1								Hardware		I/O





																		Totaal		8		2		1		0																																								

																																																																		

																		Totaal IO's		11																																														

																																																																		

																																																																		



Unrestricted		




BEMSVariables



						subsystem info						Field equipment				Device code				Siemens (Bus) IO's								Communication						Applicability												Agreement

		Protocollen				Date		SubSystem_name		Owner		Input		Output		Locatie    codering		Component codering		Digital IN		Digital OUT		Analog IN		Analog OUT		Protocol		Type		Definition		[Demo A, Demo B, both]		Note		Needed for Algorithm		Needed for Reporting		Needed for control point		If yes, what frequency [hz]		Agreed on		Agreed by		SubSystem		Location		Part		Attribute		Type		Description		Eenheid		(Statische) waarde		Combined_name (BACNET)		Simulatie		Alias		Remarks		Present in Dymola Model? (when applicable)

						4/19/18		EHP, App 6 Room 1		CAMPA				1										1				BACnet		Measured		Total energy consumption		Demo B				Yes		yes				0.00333		3/21/19		LeBlanc		ehp		room1		heaters		totalenergyconsumption		value		Counter!		wh				ehp_room1_heaters_totalenergyconsumption_wh		yes		ehp_r1_encons				Yes. There is a block calculating total consumption in kWh since beginning of simulation

						4/19/18		EHP, App 6 Room 2		CAMPA				1										1				BACnet		Measured		Total energy consumption		Demo B				Yes		yes				0.00333		3/21/19		LeBlanc		ehp		room2		heaters		totalenergyconsumption		value		Counter!		wh				ehp_room2_heaters_totalenergyconsumption_wh		yes		ehp_r2_encons				Yes. There is a block calculating total consumption in kWh since beginning of simulation

						4/19/18		EHP, App 6 Room 3		CAMPA				1										1				BACnet		Measured		Total energy consumption		Demo B				Yes		yes				0.00333		3/21/19		LeBlanc		ehp		room3		heaters		totalenergyconsumption		value		Counter!		wh				ehp_room3_heaters_totalenergyconsumption_wh		yes		ehp_r3_encons				Yes. There is a block calculating total consumption in kWh since beginning of simulation

						4/19/18		EHP, App 6 Room 4		CAMPA				1										1				BACnet		Measured		Total energy consumption		Demo B				Yes		yes				3.33E-03		3/21/19		LeBlanc		ehp		room4		heaters		totalenergyconsumption		value		Counter!		wh				ehp_room4_heaters_totalenergyconsumption_wh		yes		ehp_r4_encons				Yes. There is a block calculating total consumption in kWh since beginning of simulation



						3/21/19		Derived objects		Siemens				1		AI								1				BACnet		calculated		Temp part up to 5°C		both				Yes		Yes										weatherapi		cent		parttemp		slot0		array of Value		derived values		degrc				weatherapi_cent_parttemp_slot0_degrc		no		t0				

						3/21/19		Derived objects		Siemens				1		AI								1				BACnet		calculated		Temp part 5-10°C		both				Yes		Yes										weatherapi		cent		parttemp		slot1		array of Value		derived values		degrc				weatherapi_cent_parttemp_slot1_degrc		no		t1				

						3/21/19		Derived objects		Siemens				1		AI								1				BACnet		calculated		Temp part 10-15°C		both				Yes		Yes										weatherapi		cent		parttemp		slot2		array of Value		derived values		degrc				weatherapi_cent_parttemp_slot2_degrc		no		t2				

						3/21/19		Derived objects		Siemens				1		AI								1				BACnet		calculated		Temp part 15-20°C		both				Yes		Yes										weatherapi		cent		parttemp		slot3		array of Value		derived values		degrc				weatherapi_cent_parttemp_slot3_degrc		no		t3				

						3/21/19		Derived objects		Siemens				1		AI								1				BACnet		calculated		Temp part 20-25°C		both				Yes		Yes										weatherapi		cent		parttemp		slot4		array of Value		derived values		degrc				weatherapi_cent_parttemp_slot4_degrc		no		t4				



								predited values		Siemens				1		AI								1				BACnet		Measured		array of predicted values for total electrical energy per  appartement		both				Yes		Yes		yes								bems		mem		energyconsumption		thermal		array of Value				kwhph				bems_mem_energyconsumption_thermal_kwhph		no		thm_pred		Maybe check with individual usages of apt's

								predited values		Siemens				1		AI								1				BACnet		Measured		array of predicted values for total thermal energy per appartement		both				Yes		Yes		yes								bems		mem		energyconsumption		electrical		array of Value				kwhph				bems_mem_energyconsumption_electrical_kwhph		no		el_pred		Maybe check with individual usages of apt's

								predited values		Siemens				1		AI								1				BACnet		Measured		array of predicted values for total dhw energy per appartement		both				Yes		Yes		yes								bems		mem		energyconsumption		dhw		array of Value				kwhph				bems_mem_energyconsumption_dhw_kwhph		no		dhw_pred		Maybe check with individual usages of apt's



								predited values		Siemens				1		AI								1				BACnet		Measured		array of predicted values for total electrical energy production solar 		both				Yes		Yes		yes								bems		mem		energyproduction		electrical		array of Value				kwhph				bems_mem_energyproduction_electrical_kwhph		no		pv_el_pred

								predited values		Siemens				1		AI								1				BACnet		Measured		array of predicted values for total thermal energy production solar 		both				Yes		Yes		yes								bems		mem		energyproduction		thermal		array of Value				kwhph				bems_mem_energyproduction_thermal_kwhph		no		pv_thm_pred



		subsystemen				3/27/18		BEMS		Siemens BT																						actual kW from PV		both		cabinet		Yes		Yes				0.00333		4/19/18		SNL		ecs		cent		PV		meed_power		value				kW				ecs_cent_PV_meed_power_kW		no		ecs_pv_predpwr

						4/19/18		WHP sub-system		Heliopac				1										1				BACnet				Generated thermal energy from PVT  (kWh)		Demo B				yes		yes				0.000277

van der Knaap: van der Knaap:
1x p.u		9/14/18		Romain		dhws		cent		collector		energyfrompv		value				kwh				dhws_cent_collector_energyfrompv_kwh		yes		dhw_eng_fr_pv				Yes. Do you refer to kWh of energy since beginning of simulation or in past hour?

						4/19/18		WHP sub-system		Heliopac				1										1				BACnet				HP electrical consumption [kWh]		Demo B				yes		yes				0.0166

van der Knaap: van der Knaap:
1x p.m.
		9/14/18		Romain		dhws		cent		heatpumps		consumption		value				kwh				dhws_cent_heatpumps_consumption_kwh		yes		dhw_hp_engcons				Yes. Do you refer to kWh of energy since beginning of simulation or in past hour?		

						4/19/18		WHP sub-system		Heliopac				1										1				BACnet				All transport pumps on primairy side of the DHW, Electrical consumption (kWh)		Demo B				no		yes				0.000277		9/11/18		Romain		dhws		cent		transportpumps		consumedpower		value				kwh				dhws_cent_transportpumps_consumedpower_kwh		no								

						4/19/18		WHP sub-system		Heliopac				1										1				BACnet				Backup heater element buffer (kWh)		Demo B				yes		yes				0.000277		9/11/18		Romain		dhws		cent		backupheater		consumption		value				kwh				dhws_cent_backupheater_consumption_kwh		yes		dhw_buheat_engcons				Yes. Do you refer to kWh of energy since beginning of simulation or in past hour?		

						4/19/18		WHP sub-system		Heliopac				1										1				BACnet				DHW demand (kWh)		Demo B				yes		yes				0.000277		8/7/18		Romain		dhws		cent		user		demand		value				kwh				dhws_cent_user_demand_kwh		yes		dhw_usr_dmnd				Yes. Do you refer to kWh of energy since beginning of simulation or in past hour?		

						4/19/18		EHP, App 6 Room 2		CAMPA				1										1				BACnet				Total energy consumption		Demo B				No		yes				0.00333		3/21/19		LeBlanc		ehp		room2		heaters		totalenergyconsumption		value				wh				ehp_room2_heaters_totalenergyconsumption_wh		no		ehp_r2_encons				

						4/19/18		EHP, App 6 Room 3		CAMPA				1										1				BACnet				Total energy consumption		Demo B				No		yes				0.00333		3/21/19		LeBlanc		ehp		room3		heaters		totalenergyconsumption		value				wh				ehp_room3_heaters_totalenergyconsumption_wh		no		ehp_r3_encons				

						4/19/18		EHP, Staff App Room 4		CAMPA				1										1				BACnet				Total energy consumption		Demo B				No		yes				0.00333		3/21/19		LeBlanc		ehp		room4		heaters		totalenergyconsumption		value				wh				ehp_room4_heaters_totalenergyconsumption_wh		no		ehp_r4_encons				

						3/5/19		Grid Energy meter (app.6)		EDF				1										1				BACnet				Index of consumption during low period		Demo B				no		yes				0.00333						elecmeter		app6		consumption_cntr		low		value				wh				elecmeter_app6_consumption_cntr_low_wh		no		elmrt_usg_low				

						3/5/19		Grid Energy meter (app.6)		EDF				1										1				BACnet				Index of consumption during high period		Demo B				no		yes				0.00333						elecmeter		app6		consumption_cntr		high		value				wh				elecmeter_app6_consumption_cntr_high_wh		no		elmrt_usg_high				

		ModBUS RTU RS-485				9/11/18		air-air heat pump		CAMPA				1										1				BACnet				Current energy consumption		Demo B				Yes						0.00333		9/11/18				AAHP		Staff		system		energycons		value				kwh				AAHP_Staff_system_energycons_kwh		yes		aahp_rst_elcons				No. Currently no AAHP in model. All rooms heated by electric heater model.

																																																																										

						1/29/19		Converter Cabinet		ForseePower		1														1		BACnet		Value (setpoint)		Maximum kW allowed to discharge per hour (different every hour)		both				Yes		Yes				0.00333		4/19/18		SNL		ecs		cent		cabinet		max_alloweddischarge		array of Value		Maximum number of kWh that battery is allowed to supply		kW				ecs_cent_cabinet_max_alloweddischarge_kW_out		yes		bat_mxpwr_allow_out				Yes. Max discharge is a parameter in the battery model. Please clarify units - AE and AD do not correspond

						3/19/19		Converter Cabinet		Siemens PD		1										1						BACnet		Setting

van der Knaap, Marco (RC-NL BT AMS PEX ENCS-F&S): van der Knaap, Marco (RC-NL BT AMS PEX ENCS-F&S):
Look at modbus register for details		ECS Mode setting		both				Yes		Yes				0.00333		3/19/19		SNL		ecs		cent		cabinet		BEMS		multistate		0 Charge Bat frm grid, 1 Disch  Bat to grid, 8 Set PV to Bat,  9 Set PV to grid		mso				ecs_cent_cabinet_BEMS_mso_out		yes		ecs_cmd_out				See comment

Keith O´Donovan: Keith O´Donovan:
All commands are possible but currently implemented somewhat differently in Dymola model with 3 boolean signals like below.


Boolean 1: Request charging of battery
TRUE: Charge Battery (so long as SOC<100%)
FALSE: Do not charge battery

Boolean 2: PV power allocation
TRUE: Charge battery with PV so long as Boolean 1 is true
FALSE: Send PV to grid

Boolean 3: PV charging from grid
TRUE: Charge battery with grid so long as Boolean 1 is true
FALSE: Do not charge battery from PV - PV is going to grid instead.

I can try to modify it to one signal with four inputs like you have, but it's not so straightforward to implement.

Questions:
1. If the battery is to be charged from the grid - is the charging power (kW) determined by the BEMS or is this some fixed value determined by the max allowed charging power of the battery?
2. Same for the discharging signal from the battery. BEMS determines when to discharge but how much (kW)?




						9/11/18		EHP, App 6 Room 1		CAMPA		1										1						BACnet		Value

Hennig, Hans (RC-NL BT AMS S SSUP): Hennig, Hans (RC-NL BT AMS S SSUP):
Max usage based on PV power of that moment
		Maximum power consumption authorized for EHP		Demo B				yes		yes				3.33E-03		3/21/19		LeBlanc		ehp		room1		heaters		maxallowedpower		array of Value				w				ehp_room1_heaters_maxallowedpower_w_out		yes		ehp_r1_mxpwr_out				Yes

						3/27/18		EHP, App 6 Room 1		CAMPA		1										1						BACnet		Enable		Enable Force core charge		Demo B				Yes		yes				3.33E-03		3/21/19		LeBlanc		ehp		room1		pcm		enable_forcecorecharge		array of bool				bool				ehp_room1_pcm_enable_forcecorecharge_bool_out		yes		ehp_r1_anb_fce_cre_now_ld_out				Again - is this simply the boolean to request charging of PCM? If yes then it is implemented.

Keith O´Donovan: Keith O´Donovan:
Does the BEMS determine the charging power? Currently this is a fixed value in the simulation

						3/27/18		EHP, App 6 Room 1		CAMPA		1										1						BACnet		Enable		Enable Allow core charge		Demo B				Yes		yes				3.33E-03		3/21/19		LeBlanc		ehp		room1		pcm		enable_allowcorecharge		array of bool				bool				ehp_room1_pcm_enable_allowcorecharge_bool_out		yes		ehp_r1_anb_fce_cre_ld_out				Yes. Simple control in model will allow charge until SOC reaches 100%. Boolean is false when SOC=1

Keith O´Donovan: Keith O´Donovan:
I don't see a discharging PCM signal. Shouldn't this come from the BEMS?

						9/11/18		EHP, App 6 Room 1		CAMPA		1										1						BACnet		Enable		Remote operation information

Hennig, Hans (RC-NL BT AMS S SSUP): Hennig, Hans (RC-NL BT AMS S SSUP):
What does it describe?
		Demo B		enable for remote operation?		yes		yes				3.33E-03		3/21/19		LeBlanc		ehp		room1		system		allowremoteops		array of bool				bool				ehp_room1_system_allowremoteops_bool_out		yes		ehp_r1_alw_rem_out				No. Should this be relevant for the sim?

						9/12/18		EHP, App 6 Room 1		CAMPA		1										1						BACnet		Enable		Set heating to setpoint allowed

Hennig, Hans (RC-NL BT AMS S SSUP): Hennig, Hans (RC-NL BT AMS S SSUP):
Prevent heating and cooling at same time during summer period.		Demo B				Yes		yes				3.33E-03		3/21/19		LeBlanc		ehp		room1		system		allowheating		array of bool		1=on, 0=off		bool				ehp_room1_system_allowheating_bool_out		yes		ehp_r1_alw_heat_out				No. Heating is allowed all year round in simulation.

						3/19/19		EHP, App 6 Room 1		CAMPA		1										1						BACnet		Command

van der Knaap, Marco (RC-NL BT AMS PEX ENCS-F&S): van der Knaap, Marco (RC-NL BT AMS PEX ENCS-F&S):
Check modbus address		Start/Stop core charge		Demo B				Yes		yes				3.33E-03		3/21/19		LeBlanc		ehp		room1		pcm		startcorecharge		array of bool		1=on, 0=off		bool				ehp_room1_pcm_startcorecharge_bool_out		yes		ehp_r1_fce_cre_ld_out				No. What is the difference between this and enable_forcecorecharge?

						9/11/18		EHP, App 6 Room 2		CAMPA		1										1						BACnet		Value

Hennig, Hans (RC-NL BT AMS S SSUP): Hennig, Hans (RC-NL BT AMS S SSUP):
Max usage based on PV power of that moment
		Maximum power consumption authorized for EHP		Demo B				yes		yes				3.33E-03		3/21/19		LeBlanc		ehp		room2		heaters		maxallowedpower		value				w				ehp_room2_heaters_maxallowedpower_w_out		yes		ehp_r2_mxpwr_out				Same as above

						3/27/18		EHP, App 6 Room 2		CAMPA		1										1						BACnet		Enable		Force core charge		Demo B				Yes		yes				3.33E-03		3/21/19		LeBlanc		ehp		room2		pcm		enable_forcecorecharge		array of bool				bool		enabler		ehp_room2_pcm_enable_forcecorecharge_bool_out		yes		ehp_r2_anb_fce_cre_now_ld_out				Same as above

						3/27/18		EHP, App 6 Room 2		CAMPA		1										1						BACnet		Enable		Allow core charge		Demo B				Yes		yes				3.33E-03		3/21/19		LeBlanc		ehp		room2		pcm		enable_allowcorecharge		array of bool				bool				ehp_room2_pcm_enable_allowcorecharge_bool_out		yes		ehp_r2_anb_fce_cre_ld_out				Same as above

						9/11/18		EHP, App 6 Room 2		CAMPA		1										1						BACnet		Enable		Remote operation information

Hennig, Hans (RC-NL BT AMS S SSUP): Hennig, Hans (RC-NL BT AMS S SSUP):
What does it describe?
		Demo B		enable for remote operation?		yes		yes				3.33E-03		3/21/19		LeBlanc		ehp		room2		system		allowremoteops		array of bool				bool				ehp_room2_system_allowremoteops_bool_out		yes		ehp_r2_alw_rem_out				Same as above

						9/12/18		EHP, App 6 Room 2		CAMPA		1										1						BACnet		Enable		Set heating to setpoint allowed

Hennig, Hans (RC-NL BT AMS S SSUP): Hennig, Hans (RC-NL BT AMS S SSUP):
Prevent heating and cooling at same time during summer period.		Demo B				Yes		yes				3.33E-03		3/21/19		LeBlanc		ehp		room2		system		allowheating		array of bool		1=on, 0=off		bool				ehp_room2_system_allowheating_bool_out		yes		ehp_r2_alw_heat_out				Same as above

						3/19/19		EHP, App 6 Room 2		CAMPA		1										1						BACnet		Command

van der Knaap, Marco (RC-NL BT AMS PEX ENCS-F&S): van der Knaap, Marco (RC-NL BT AMS PEX ENCS-F&S):
Check modbus address		Start/Stop core charge		Demo B				Yes		yes				3.33E-03		3/21/19		LeBlanc		ehp		room2		pcm		startcorecharge		array of bool		1=on, 0=off		bool		start		ehp_room2_pcm_startcorecharge_bool_out		yes		ehp_r2_fce_cre_ld_out				Same as above

						9/11/18		EHP, App 6 Room 3		CAMPA		1										1						BACnet		Value

Hennig, Hans (RC-NL BT AMS S SSUP): Hennig, Hans (RC-NL BT AMS S SSUP):
Max usage based on PV power of that moment
		Maximum power consumption authorized for EHP		Demo B				yes		yes				3.33E-03		3/21/19		LeBlanc		ehp		room3		heaters		maxallowedpower		array of Value				w				ehp_room3_heaters_maxallowedpower_w_out		yes		ehp_r3_mxpwr_out				Same as above

						3/27/18		EHP, App 6 Room 3		CAMPA		1										1						BACnet		Enable		Force core charge		Demo B				Yes		yes				3.33E-03		3/21/19		LeBlanc		ehp		room3		pcm		enable_forcecorecharge		array of bool				bool				ehp_room3_pcm_enable_forcecorecharge_bool_out		yes		ehp_r3_anb_fce_cre_now_ld_out				Same as above

						3/27/18		EHP, App 6 Room 3		CAMPA		1										1						BACnet		Enable		Allow core charge		Demo B				Yes		yes				3.33E-03		3/21/19		LeBlanc		ehp		room3		pcm		enable_allowcorecharge		array of bool				bool				ehp_room3_pcm_enable_allowcorecharge_bool_out		yes		ehp_r3_anb_fce_cre_ld_out				Same as above

						9/11/18		EHP, App 6 Room 3		CAMPA		1										1						BACnet		Enable		Remote operation information

Hennig, Hans (RC-NL BT AMS S SSUP): Hennig, Hans (RC-NL BT AMS S SSUP):
What does it describe?
		Demo B		enable for remote operation?		yes		yes				3.33E-03		3/21/19		LeBlanc		ehp		room3		system		allowremoteops		array of bool				bool				ehp_room3_system_allowremoteops_bool_out		yes		ehp_r3_alw_rem_out				Same as above

						9/12/18		EHP, App 6 Room 3		CAMPA		1										1						BACnet		Enable		Set heating to setpoint allowed

Hennig, Hans (RC-NL BT AMS S SSUP): Hennig, Hans (RC-NL BT AMS S SSUP):
Prevent heating and cooling at same time during summer period.		Demo B				Yes		yes				3.33E-03		3/21/19		LeBlanc		ehp		room3		system		allowheating		array of bool		1=on, 0=off		bool				ehp_room3_system_allowheating_bool_out		yes		ehp_r3_alw_heat_out				Same as above

						3/19/19		EHP, App 6 Room 3		CAMPA		1										1						BACnet		Command

van der Knaap, Marco (RC-NL BT AMS PEX ENCS-F&S): van der Knaap, Marco (RC-NL BT AMS PEX ENCS-F&S):
Check modbus address		Start/Stop core charge		Demo B				Yes		yes				3.33E-03		3/21/19		LeBlanc		ehp		room3		pcm		startcorecharge		array of bool		1=on, 0=off		bool				ehp_room3_pcm_startcorecharge_bool_out		yes		ehp_r3_fce_cre_ld_out				Same as above

						9/11/18		EHP, Staff App Room 4		CAMPA		1										1						BACnet		Value

Hennig, Hans (RC-NL BT AMS S SSUP): Hennig, Hans (RC-NL BT AMS S SSUP):
Max usage based on PV power of that moment
																																												

Keith O´Donovan: Keith O´Donovan:
All commands are possible but currently implemented somewhat differently in Dymola model with 3 boolean signals like below.


Boolean 1: Request charging of battery
TRUE: Charge Battery (so long as SOC<100%)
FALSE: Do not charge battery

Boolean 2: PV power allocation
TRUE: Charge battery with PV so long as Boolean 1 is true
FALSE: Send PV to grid

Boolean 3: PV charging from grid
TRUE: Charge battery with grid so long as Boolean 1 is true
FALSE: Do not charge battery from PV - PV is going to grid instead.

I can try to modify it to one signal with four inputs like you have, but it's not so straightforward to implement.

Questions:
1. If the battery is to be charged from the grid - is the charging power (kW) determined by the BEMS or is this some fixed value determined by the max allowed charging power of the battery?
2. Same for the discharging signal from the battery. BEMS determines when to discharge but how much (kW)?


		Maximum power consumption authorized for EHP		Demo B				yes		yes				3.33E-03		3/21/19		LeBlanc		ehp		room4		heaters		maxallowedpower		array of Value				w				ehp_room4_heaters_maxallowedpower_w_out		yes		ehp_r4_mxpwr_out				Same as above

						3/27/18		EHP, Staff App Room 4		CAMPA		1										1						BACnet		Enable		Force core charge		Demo B				Yes		yes				3.33E-03		3/21/19		LeBlanc		ehp		room4		pcm		enable_forcecorecharge		array of bool				bool				ehp_room4_pcm_enable_forcecorecharge_bool_out		yes		ehp_r4_anb_fce_cre_now_ld_out				Same as above

						3/27/18		EHP, Staff App Room 4		CAMPA		1										1						BACnet		Enable		Allow core charge		Demo B				Yes		yes				3.33E-03		3/21/19		LeBlanc		ehp		room4		pcm		enable_allowcorecharge		array of bool				bool				ehp_room4_pcm_enable_allowcorecharge_bool_out		yes		ehp_r4_anb_fce_cre_ld_out				Same as above

						9/11/18		EHP, Staff App Room 4		CAMPA		1										1						BACnet		Enable		Remote operation information

Hennig, Hans (RC-NL BT AMS S SSUP): Hennig, Hans (RC-NL BT AMS S SSUP):
What does it describe?
																																										

Keith O´Donovan: Keith O´Donovan:
Does the BEMS determine the charging power? Currently this is a fixed value in the simulation		Demo B		enable for remote operation?		yes		yes				3.33E-03		3/21/19		LeBlanc		ehp		room4		system		allowremoteops		array of bool				bool				ehp_room4_system_allowremoteops_bool_out		yes		ehp_r4_alw_rem_out				Same as above

						9/12/18		EHP, Staff App Room 4		CAMPA		1										1						BACnet		Enable		Set heating to setpoint allowed

Hennig, Hans (RC-NL BT AMS S SSUP): Hennig, Hans (RC-NL BT AMS S SSUP):
Prevent heating and cooling at same time during summer period.		Demo B				Yes		yes				3.33E-03		3/21/19		LeBlanc		ehp		room4		system		allowheating		array of bool		1=on, 0=off		bool				ehp_room4_system_allowheating_bool_out		yes		ehp_r4_alw_heat_out				Same as above

						3/19/19		EHP, Staff App Room 4		CAMPA		1										1						BACnet		Command

van der Knaap, Marco (RC-NL BT AMS PEX ENCS-F&S): van der Knaap, Marco (RC-NL BT AMS PEX ENCS-F&S):
Check modbus address																																												

Keith O´Donovan: Keith O´Donovan:
I don't see a discharging PCM signal. Shouldn't this come from the BEMS?		Start/Stop core charge		Demo B				Yes		yes				3.33E-03		3/21/19		LeBlanc		ehp		room4		pcm		startcorecharge		array of bool		1=on, 0=off		bool				ehp_room4_pcm_startcorecharge_bool_out		yes		ehp_r4_fce_cre_ld_out				Same as above

																																																																						_out

		Installed Space Heating				9/11/18		Installed Space Heating		EDF		1										1						BACnet		I/O		App.6 room-1_ Set ISHS ON/OFF 

Jelierse, Raymond (RC-NL BT AMS PEX ENCS-C): Jelierse, Raymond (RC-NL BT AMS PEX ENCS-C):
Fail-Safe (NC) contact		Demo B				yes		yes		yes		3.33E-03

van der Knaap: van der Knaap:
1x p.5m
		9/11/18				ish		appt6room1		system		avail		array of bool		1=on, 0=off		bool				ish_appt6room1_system_avail_bool_out		no		ish_r1_avail_out

		Installed Space Heating				9/11/18		Installed Space Heating		EDF		1										1						BACnet		I/O		App.6 room-2_ Set ISHS ON/OFF 

Jelierse, Raymond (RC-NL BT AMS PEX ENCS-C): Jelierse, Raymond (RC-NL BT AMS PEX ENCS-C):
Fail-Safe (NC) contact		Demo B				yes		yes		yes		3.33E-03

van der Knaap: van der Knaap:
1x p.5m
		9/11/18				ish		appt6room2		system		avail		array of bool		1=on, 0=off		bool				ish_appt6room2_system_avail_bool_out		no		ish_r2_avail_out

		Installed Space Heating				9/11/18		Installed Space Heating		EDF		1										1						BACnet		I/O		App.6 room-3_ Set ISHS ON/OFF 

Jelierse, Raymond (RC-NL BT AMS PEX ENCS-C): Jelierse, Raymond (RC-NL BT AMS PEX ENCS-C):
Fail-Safe (NC) contact												

van der Knaap: van der Knaap:
1x p.5m
		

van der Knaap: van der Knaap:
1x p.5m
		Demo B				yes		yes		yes		3.33E-03

van der Knaap: van der Knaap:
1x p.5m
		9/11/18				ish		appt6room3		system		avail		array of bool		1=on, 0=off		bool				ish_appt6room3_system_avail_bool_out		no		ish_r3_avail_out

																																																																						_out

								CLC sub-system				1										1						BACnet				Force core charge		both				yes		yes				1						clc				corecharge		foce		array of bool				bool				clc_cent_corecharge_foce_bool_out		no		clc_fce_cre_ld_out

								CLC sub-system				1										1						BACnet				core charge forbidden		both				yes		yes				1						clc				corecharge		block		array of bool				bool				clc_cent_corecharge_block_bool_out		no		clc_fce_blk_ld_out

								CLC sub-system				1										1						BACnet				Maximum power consumption authorized		both				yes		yes				1						clc				powercons		max_allowed		array of Value				kW				clc_cent_powercons_max_allowed_kW_out		no		clc_mxpwr_all_out

								CLC sub-system				1										1						BACnet				Set heating to setpoint allowed		both				yes		yes				1						clc				control		heattosetpoint		array of bool				bool				clc_cent_control_heattosetpoint_bool_out		no		clc_heat_to_sp_out

								CLC sub-system				1										1						BACnet				CLC State of Charge		both				yes		yes				1						clc				soc		setpoint		array of Value				perc				clc_cent_soc_setpoint_perc_out		no		clc_soc_sp_out

								CLC sub-system				1														1		BACnet				setup temperature for CLC		both				yes		yes				1						clc				ouputtemp		setpoint		array of Value				degrc				clc_cent_ouputtemp_setpoint_degrc_out		no		clc_temp_sp_out

																																																																						_out

						9/14/18		WHP sub-system		Heliopac		1														1		BACnet		Measured		Generated power (electricity) from PVT [kW]		Demo B		Send this data to DHW system		yes		yes				2.77E-04						dhws		cent		pvt		genelectricalenergy		array of Value				kw				dhws_cent_pvt_genelectricalenergy_kw_out		yes		dhw_pv_pwr_out				Yes

						4/19/18		WHP sub-system		Heliopac		1														1		BACnet		value		setup temperature for CLC		Demo B				yes		yes				3.33E-03		6/26/18		Abderraouf		dhws		cent		clc		startuptemperature		array of Value				degrc				dhws_cent_clc_startuptemperature_degrc_out		yes		clc_stu_temp_out				Is this the same as clc_temp_setpoint from CLC (CLCS) sheet?

						6/26/18		WHP sub-system		Heliopac		1														1		BACnet		value		discharging zone (buffer)

Jelierse, Raymond (RC-NL BT AMS PEX ENCS-C): HHe; Determine the buffer that will be used for loading dependant on temperature												

van der Knaap: van der Knaap:
1x p.u		

van der Knaap: van der Knaap:
1x p.m.
		

van der Knaap, Marco (RC-NL BT AMS PEX ENCS-F&S): van der Knaap, Marco (RC-NL BT AMS PEX ENCS-F&S):
Look at modbus register for details		

Hennig, Hans (RC-NL BT AMS S SSUP): Hennig, Hans (RC-NL BT AMS S SSUP):
Max usage based on PV power of that moment
		

Hennig, Hans (RC-NL BT AMS S SSUP): Hennig, Hans (RC-NL BT AMS S SSUP):
What does it describe?
		

Hennig, Hans (RC-NL BT AMS S SSUP): Hennig, Hans (RC-NL BT AMS S SSUP):
Prevent heating and cooling at same time during summer period.		

van der Knaap, Marco (RC-NL BT AMS PEX ENCS-F&S): van der Knaap, Marco (RC-NL BT AMS PEX ENCS-F&S):
Check modbus address		

Hennig, Hans (RC-NL BT AMS S SSUP): Hennig, Hans (RC-NL BT AMS S SSUP):
Max usage based on PV power of that moment
		

Hennig, Hans (RC-NL BT AMS S SSUP): Hennig, Hans (RC-NL BT AMS S SSUP):
What does it describe?
		

Hennig, Hans (RC-NL BT AMS S SSUP): Hennig, Hans (RC-NL BT AMS S SSUP):
Prevent heating and cooling at same time during summer period.		

van der Knaap, Marco (RC-NL BT AMS PEX ENCS-F&S): van der Knaap, Marco (RC-NL BT AMS PEX ENCS-F&S):
Check modbus address		

Hennig, Hans (RC-NL BT AMS S SSUP): Hennig, Hans (RC-NL BT AMS S SSUP):
Max usage based on PV power of that moment
				Demo B		Under discussion, who will descide to what vessel flow from CLC goes. For now descision reains with DHW system (NOT BEMS)		yes		yes				3.33E-03						dhws		cent		status		set_dischargezone		array of Value				list				dhws_cent_status_set_dischargezone_list_out		yes		dhw_dsc_zone_out				For now there is a switch to either feed CLC into Distrubtion tank or PreHeatZone 2.

						4/19/18		WHP sub-system		Heliopac		1										1						BACnet		Eneable		CLC pump Start/Stop		Demo B				yes		yes				3.33E-03		6/26/18		Abderraouf		dhws		cent		clcpump		run		array of Value		1 = on, 0 = off		bool				dhws_cent_clcpump_run_bool_out		yes		dhw_clcpmp_run_out				Yes

						9/19/18		WHP sub-system		Heliopac		1														1		BACnet		Boolean		Thermal storage of PVT electricity production		Demo B		Force store energy in HDW system thermaly even if temp is not 100% ok!		yes		yes										dhws		cent		clc		forcestorage		array of Value		1 = on, 0 = off		bool				dhws_cent_clc_forcestorage_bool_out		yes		dhw_fce_ld_out				Need some elaboration on this? I don't understand what you mean by storing PVT electricity in the DHW system.



						9/11/18		WHP sub-system		Heliopac																		ModBUS RTU RS-485		Measured		Generated Thermal energy from HP's [kW]		Demo B		calculated = HP electrical consumption + Generated Thermal energy from  PVT		yes		yes				2.77E-04						dhws		cent		heatpumps		generatedenergy		value				kw				dhws_cent_heatpumps_generatedenergy_kw		yes		dhw_geneng				error field eqp / BEMS do not match
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Scores Future System (SFS)



						Interface FROM Subsystem -->TO--> BEMS																																						0.4

						subsystem info						Functions				Device code				Siemens (Bus) IO's								Communication						Applicability										Agreement

		Protocollen				Date		SubSystem_name		Owner		Input		Output		Locatie    codering		Component codering		Digital IN		Digital OUT		Analog IN		Analog OUT		Protocol		Type		Definition		[Demo A, Demo B, both]		Note		Needed for Monitoring (DMS)		Needed for Algorithm		If yes, what frequency [hz]		Agreed on		Agreed by		SubSystem		Location		Part		Attribute		Type		Description		Eenheid		(Statische) waarde		Combined_name (BACNET?)		Simulatie		Modbus Address		Type of varibles ( R/W and Iint/Boolcombination)

						2/12/19		Electric heating system		CAMPA				1										1				ModBUS TCP/IP		Value		Temp setting for next hour		SFS				Yes		Yes		3.33E-03		2/12/19		LeBlanc		electricheaters				room		setpointtemph1		value		deg * 100		int

						2/12/19		Electric heating system		CAMPA				1										1				ModBUS TCP/IP		Value		Temp setting in two hours		SFS				Yes		Yes		3.33E-03		2/12/19		LeBlanc		electricheaters				room		setpointtemph2		value		deg * 100		int

						2/12/19		Electric heating system		CAMPA				1										1				ModBUS TCP/IP		Value		Temp setting in three hours		SFS				Yes		Yes		3.33E-03		2/12/19		LeBlanc		electricheaters				room		setpointtemph3		value		deg * 100		int

						2/12/19		Electric heating system		CAMPA				1										1				ModBUS TCP/IP		Value		Temp setting in four hours		SFS				Yes		Yes		3.33E-03		2/12/19		LeBlanc		electricheaters				room		setpointtemph4		value		deg * 100		int

						2/12/19		Electric heating system		CAMPA				1										1				ModBUS TCP/IP		Value		Temp setting in five hours		SFS				Yes		Yes		3.33E-03		2/12/19		LeBlanc		electricheaters				room		setpointtemph5		value		deg * 100		int

						2/12/19		Electric heating system		CAMPA				1										1				ModBUS TCP/IP		Value		Temp setting in six hours		SFS				Yes		Yes		3.33E-03		2/12/19		LeBlanc		electricheaters				room		setpointtemph6		value		deg * 100		int

						2/12/19		Electric heating system		CAMPA				1										1				ModBUS TCP/IP		Value		Temp setting in seven hours		SFS				Yes		Yes		3.33E-03		2/12/19		LeBlanc		electricheaters				room		setpointtemph7		value		deg * 100		int

						2/12/19		Electric heating system		CAMPA				1										1				ModBUS TCP/IP		Value		Temp setting in eight hours		SFS				Yes		Yes		3.33E-03		2/12/19		LeBlanc		electricheaters				room		setpointtemph8		value		deg * 100		int
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Case Study I: Low Temperature grid with Geothermal
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Low Temperature grid with Geothermal: Energy Flows 
to/from Storage

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Charging 5,75 8,10 2,80 4,05 1,65 8,14 23,29 14,35 7,06 4,78 2,35 1,60
Discharging 11,26 10,91 7,55 2,29 1,37 2,51 0,88 0,54 1,99 5,11 10,77 15,22

0,00

5,00

10,00

15,00

20,00

25,00
H

ea
t E

ne
rg

y 
[G

W
h]

Energy to/from Storage - Monthly Breakdown
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Low Temperature grid with Geothermal: Heat Loss 
Breakdown

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Qloss_top 0,24 0,23 0,19 0,16 0,14 0,19 0,19 0,19 0,20 0,22 0,23 0,24
Qloss_sides 0,19 0,16 0,16 0,16 0,16 0,17 0,20 0,25 0,27 0,29 0,27 0,23
Qloss_bottom 0,09 0,09 0,10 0,09 0,10 0,09 0,10 0,10 0,12 0,12 0,10 0,09

0,00

0,10

0,20

0,30

0,40

0,50

0,60

0,70
H

ea
t L

os
se

s 
[G

W
h]

Storage Heat Losses - Monthly Breakdown

− Total losses for reference year: 6.13GWh (2.42GWh through lid, 2.52GWh through walls, 
1.19GWh through floor
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Low Temperature grid with Geothermal: Energy mix with 
Storage

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
From Grid 2,30 3,52 5,69 3,39 3,18 1,47 2,83 2,99 2,58 1,43 0,80 0,01
From Storage 11,26 10,91 7,55 2,29 1,37 2,51 0,88 0,54 1,99 5,11 10,77 15,22
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Heat Sources to meet Secondary grid Demand

− Approx 70% of annual heating demand could be covered by the Storage alone
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Low Temperature grid with Geothermal: Energy mix with 
Storage (percentage)
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Low Temperature grid with Geothermal: Sankey Graph

Storage Efficiency 0.93

Number of Cycles 1.4

GWh

GWh

Storage to Secondary 
Grid: 70.4GWh



AEE – Institute for Sustainable Technologieswww.aee-intec.at Large-Scale Thermal Energy Storage- A Simulation Scenario Analysis | 25.09.2019

Case Study II: High Temperature Grid with Post Heating
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Primary grid case study – Discharge Control Strategy
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Case Study II: High Temperature Grid with Post Heating

Role of Storage
 To store heat from the primary grid during times of excess heat 

production.
 Discharge to back to primary grid when most economically 

favourable.

Goal of Scenario
 To increase the share of renewables in the heating grid at the 

lowest possible cost
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Case Study III: High Temperature Grid with Heat Pump

Heat Pump can
lower minimum
temperature of the
storage hence
increasing potential 
storage capacity

Deep Geothermal 
Heat
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Next Steps in Simulations – Project Outlook

Refinement of Scenarios/model choice:
− Coupling with more detailed Pit Storage models
− Complex Geometry
− Inclusion of groundwater
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Next Steps in Simulations – Project Outlook

 Scenario Evaluations – impact of variants in:
- Storage Capacity, 
- Storage Construction type
- Unit Commitment Strategy
- Max Temperature Levels

€/MWh       vs CO2 savings per annum  



Thank you for your attention!
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