[bookmark: _Toc523217162][bookmark: _Toc523315410]Subtask 4 – Technology development (contributions from R&D)
Norway
	The increasing demand for solutions to utilize industrial excess heat has led to the development of a wide range of technologies. Beyond heat-to-power solutions, mostly based on high-temperature steam turbines and bottoming cycle in Norway, SINTEF has focused more recently on the development of high-temperature heat pumps (HTHP). By increasing the temperature of the low-temperature excess heat, this energy can be utilized also in places where district heating is not a viable option. The work on HTHPs at SINTEF has mostly focused on three main pillars: 
· Extend the maximum operational temperature above 200 °C
· Utilize natural working fluids with low or zero global warming potential
· [bookmark: _GoBack]Integrate turbo-compressors in HTHPs to reduce significantly overall implementation cost

[bookmark: _Toc523217168][bookmark: _Toc523315416]	The National Report gives an overview of a selection of national and international research projects at SINTEF focusing on developing HTHPs technologies to utilize industrial excess heat. An overview is also given of the HighEFF Lab (National Laboratories for an Energy Efficient Industry). The HighEFF Lab received a grant of 50 MNOK in 2017 from the Research Council of Norway to upgrade and invest in research infrastructure for the technological development needed to reach the goals of FME HighEFF. Among other activities, five new industrial HTHPs will be tested in the HighEFF Lab (see Figure 19).
 

[bookmark: _Ref523205570]Figure 19: Part of the equipment installed in the HighEFF Lab: CO2 heat pump facility (left) and propane & butane compressors (right).
	Additional research activities on thermal energy storage are also gaining momentum in the industry and dedicated research activities for heat and cold storage are on-going.
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