Notification:  Risk assessment for Ultra Deep Geothermal Energy (UDG) and inventory of preventive and mitigation measures
Organisation: State Supervision of Mines


Purpose of the notification
The Procurement Office of the Ministry of Economic Affairs and Climate Policy (MEA) is publishing this notification on behalf of the State Supervision of Mines (SSM). The purpose of this notification is to determine whether there are parties interested to perform the abovementioned assessment.

Background information. 
Ultra-deep Geothermal Energy (UDG) as a source of heat and electricity are renewable energy resources promoted by the Ministry of Economic Affairs and Climate Policy (MEA) and Energie Beheer Nederland (EBN). However, the various hazards and risks associated with UDG have not been thoroughly inventoried and no comprehensive guidelines exist in the Netherlands for quantifying them during all project phases. The State Supervision of Mines (SSM) foresees that these risks could become major concerns for UDG-projects in the Netherlands. Hence, the responsible supervisory agency (SSM) considers it critical to obtain a good overview of the risks of UDG projects. Furthermore SSM wants to obtain strategies for risk management and mitigation.

Like essentially all technologies, deep (> 400m) and ultra-deep (4km) geothermal energy exploitation is not risk free. This applies to a variable degree to deep hydrothermal projects and Enhanced Geothermal Systems (EGS). Known risks are for example: induced seismicity, blowouts, leakage, chemical spills, deformation or accidents. While for some of these risks extensive experience and empirical data exists from oil and gas production or power plants, others are more specific to geothermal energy exploitation and little experience exists. This is especially so for underground risks in the seismic-tectonic context of the Netherlands. While there are no existing guidelines in the Netherlands for classifying and quantifying the risks of UDG-projects in the Netherland, such guidelines do in parts exist in other countries, and there is also a growing experience and modelling capability on geothermal processes worldwide that should be considered.

Central research questions
Task 1: 
Conduct a comprehensive review and ranking of surface and subsurface risks (in terms of Health, Safety and Environment, not economical or public acceptance) related to UDG projects (both hydrothermal and EGS). This should contain a literature and accident database review of all risks, the identification of top events and the identification of causes and consequences. Expert elicitation could also be used to identify and rank the relevant risks. This review should include all risks but should focus on underground risks specifically on the Dutch geological, technological and seismotectonic context. It should also discuss relevant analogues from around the world as well as possible/feasible preventive, management and mitigation measures. Uncertainties, limitations and data needs should be explicitly discussed. The overview should ideally be embedded in a bow-tie risk analysis of all risks involved, discussing as well the causes and consequences of these risks. 

Task 2: Based on Task 1, suggest a suitable framework for risk governance of UDG projects in the Netherlands, again with a focus on underground related risks. This framework would contain a project classification scheme, monitoring requirements, risk assessment and risk mitigation strategies for those risks considered relevant and discuss relevant methodologies and software available for facilitating hazard and risk assessment.  

Final product
The study must lead to a clear final report for Task 1 and Task 2, written in English.


Extent and duration
The delivery time for Task 1 is 3 – 6 months. The report on Task 2 is due to be delivered in 6 – 12 months. Final delivery time for both tasks is towards the end of 2018.

Required skills / experience
The company or companies (in case of a consortium) should:
· Have a firm knowledge of assessing risks associated with geothermal operations; 
· Have knowledge regarding the relevant European legislation; 
· Have experience in research into risk assessment, UDG and EGS operations.; 
· Have experience with induced seismicity regarding UDG and EGS operations, and
· Have all further technical and economic knowledge required to perform this study.

Application
Interested companies / consultants, fitting the above mentioned requirements, are invited to respond to Procurement Office of the Ministry of Economic Affaires and Climate Policy , to the attention of Ms. Marjolein Switzar by e-mail IUCEZteam5@rvo.nl.
You do not have to send documents, only an e-mail if you are interested.

Interested parties will receive the request for the tender by e-mail, as soon as possible after the deadline for responding to this Notification. 

[bookmark: _GoBack]The deadline for responding to this Notification is set at 21 December 2017, 12.00 CET.






