Summary inventory method - Norway

The objective of the Norwegian survey project was to share the lessons learnt from the large ENOVA SF's 2008 inventory of industrial excess heat [4] as well as a number of key recommendations from the analysis of the inventory's results. This could form the basis to draft a proposal for a standardized survey method for excess heat inventory from industrial plants on an international basis. Feedbacks were collected from a key actor of the 2008 survey regarding the methods used at that time and her own recommendations. The original survey template was also reviewed. In addition, a number of key results from the analysis of the inventory's results are reported. Both the point of view of the survey makers as well as the one of the users of the results, were considered.

The national inventory of industrial excess heat in Norway performed in 2008 presented data averaged from 72 participating Norwegian industries, accounting for about 63 % (ca. 53 TWh/year) of the Norwegian industry energy use. The total reported excess heat resources not utilized in 2008 reached 19 TWh and were accounted for into two different ways: by nature (water/waste water, steam and exhaust gas) and by temperature range (25-40 °C, 40-60 °C, 60-140 °C and > 140 °C).
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The first feedback from the survey actor is that the response rate would be very low if the survey was sent by post or email and thus if industries had to fill it in themselves. To ensure a high response rate and successful survey, it was essential to take first contact by phone to find the relevant contact persons in the industry and then to organize an interview, by phone or face-to-face. On-site visits should always be considered if time allows, since trained eyes may identify excess heat sources that might otherwise be ignored. Another feedback is that it is likely that not all sources of excess heat within the responding companies were reported, often due to lack of time, data or knowledge to identify such a source. Therefore, the overall levels of available excess heat are expectedly underestimated. A third feedback is that companies with energy managers had a much better overview of their energy use, the quantity of available excess heat and sometimes even plans for their utilization. The appointment of energy managers is crucial for energy-intensive industries and their training to accurately measure and report such data can greatly benefit their employers in the long term.

Regarding the collected data, the source of excess heat may be less obvious to measure than with regular flow. It may occur that, hot surfaces and, especially, heat exchangers using river or sea water as heat sink, might not be regarded as source of excess heat even, although their energy content is tremendous. During the survey, providing examples of sources of excess heat as well as corresponding assessment methods would both help to identify and quantify such less obvious sources.

Though requested in the survey, pressure data for the various inventoried sources of excess heat were not reported (e.g. for discretion purposes). An indication of pressure, at least by type of stream (exhaust gas, steam, hot water) would be of high interest. The indication of existing recovery for the expansion work associated to the reported sources could also add value to the results. Similarly, the information about pollutants in the sources of excess heat could be reported by type of source stream. The results were also aggregated according to their geographical repartition, providing a great overview of the degree of scattering of the available excess heat over the national territory. To maximize the impact of an excess heat inventory, the collected data, their display and the extent of their availability should be carefully considered. In general, opening access to the gathered data, at least in an aggregated manner, would open the possibilities for further academic work around the utilization of excess heat as well as potentially generate opportunities for innovative technologies and companies to acquire a reliable picture of the industry needs. 

The national survey of industrial excess heat had a deep impact in raising awareness in Norway and taking measures to utilize excess heat in the industry. A number of feedbacks have been gathered to support the design of the next national survey in Norway. These feedbacks added to those from other IEA IETS Annex XV participants will provide a strong basis for a standardized survey method.
