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@ Power-hardware-in-the-loop (PHIL) studies Figure 1: Residential Power Hardware-in-the-loop Laboratory
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Table 1: Hardware Infrastructure of the Laboratory ® Organic Smart Home
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PV panels 24x Sovello SV-T-195 4.7 kWp . MUItI COmmOd|ty energy management and
PV inverter SMA Sunny Tripower STP 10000TL-10 10 kVA, 3-phase simulation system
PV simulator ET System LAB/SMS3100 3.0 kWp _ _ _ ]
Combined heat and power plant SenerTec Dachs G 5.5 standard 5.5 kW electrical , 12.5 kW thermal . Management Of appllances, d|Str|bUted generathn,
and set point control for hybrid energy storage
Home appliances Miele: coffee machine, dishwasher, dryer, hob, oven, washing machine;
Liebherr: deep freezer, refrigerator; other: microwave, water kettle, toaster . Hybrld energy StOrage Control SyStem
Appliance gateway Miele XGW 2000 Communication BEMS & appliances
Heating and Air-conditioning System @ Grid Interface controller for current injections
Climate controller Kieback & Peter BMR410 and FBU410 Modbus gateway _ _
Hot water storage tank SenerTec SE 750 750 liters (= 25 kWh for A8 = 30 K) B |nterna| Hybrld StOrage COntrOI fOr Batteries and
Insert heating element Eltra 2NP5635-290 9 kW - -
Air-conditioning inverter Mitsubishi PUHZ-RP60VHA4 6 KW cooling capacity eIeCtrIC dOUbIe Iayer CapaC|t0rS (EDLC)
Chilled water storage tank Custom-made 200 liters . Art|f|C|a| mains netWOrk CaICUIation
Phase change material DeltaSystems DELTA-COOL 24 Melting temperature: 22—-28 °C
Battery 12x Hoppecke power.com HC122000 7.920 kWh (three hour discharge) Energy Wh/ll Power W/|
EDLC ox SPS MCEO0010C0-0090ROTBA 40.32 kWs (per module)
Artificial Mains Network Battery 715 1
4-quadrant amplifier Spitzenberger & Spies: +30.0 KVA/-15.0 KW (U < 270 V RMS ) EDLC 1.4 1013
3x PAS 10000/RL 4000 _
Grid switching box Custom-Made Interruption-free supply switching Table 2. Comparlson Of USEd Storage Components
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