Questions following Dr Tim Hill, CCSA presentation

Andy Brown – Progressive Energy

Discussions of transporting CO2 have focused on supercritical CO2 flows in pipelines.  Progressive energy is concerned that, for offshore pipelines where the ambient sea bed temperature is 8oC, the CO2 would become a liquid.  Tim Hill confirmed that it was not an issue that he had looked at or considered.  Other comments from the audience were that the CO2 liquefying should not cause a H&S problem, but that there would be two phase flow in the pipe.

Andy Brown – Progressive Energy

Had Tim Hill considered the experience of Haysham nuclear power station which has used CO2 at over 40 bar for the last 50 years?  Tim confirmed that he had not looked at the example of Haysham, but confirmed that the CCSA and industry would want to examine all relevant experience of managing CO2.

Mark Purcell – DNV
Tim Hill mentioned some ongoing work on CO2 releases from geological formations, was this looking at a specific location or general work.  Tim confirmed it was general work.

Questions following Dr Gordon Newsholme, HSE presentation

Mike Sherratt – Stanhope Seta

The CO2 capture processes also captures sulphur and nitrogen compounds – are there health and safety issues with these compounds in supercritical flows of CO2?  Not all impurities are necessarily a problem if expected, but water can be a particular problem for corrosion of the pipe.

John Gibbons – Imperial College
The presentation did not mention any issues to do with oxygen, which are required in large quantities for oxyfuel combustion.  Gordon stated that this could potentially be a H&S issue.

Percy Smith – RWE nPower
Will capture at a station require some storage in the form of a pressure vessel and if yes, will that require a specialist team of staff to operate/maintain it?  Gordon stated that there may well be some limited storage on site and that staff competence will be key in managing the “bolting on” of CCS technology to existing power stations as current staff may not have the necessary knowledge.  The HSE has identified this as an issue and will focus on it.

Jeff Chapman – CCSA
There is already work on CCS issues ongoing within the HSE.  Is it sufficient or is there a need for more work to be done?  Lawrence Cusco of the HSE laboratories stated that the HSE has not got all the answers on CCS issues.  The role of the laboratories is to support the HSE staff, so that they know the right questions to ask duty holders and to understand and have confidence in the answers they receive back.

Keith Harsham – BP
BP have an ongoing project to investigate a large release of CO2.  Will the HSE try and replicate this with modelling?  Keith was concerned that there might be too much of an academic focus to the modelling, which could be disproportionate.  Gordon confirmed the HSE position of needing information that was “fit for purpose” to satisfy the HSE Laboratories.

Questions following Dr Molly Anderson, Environment Agency presentation

Jeff Chapman – CCSA
In part answer to the question posed by Molly regarding on shore CCS, onshore EOR is being investigated.  In terms of the landfill directive and waste directive, is CO2 exempt if used for EOR, but not if just stored?  Molly stated that possibly and that the EA legal team is looking into the issue and in particular relating to the duration of storage.

Jeff also asked that even if there is no onshore CCS planned for the UK at the moment, it is being looked at elsewhere in Europe.  As all legislation is Europe-wide, we will still need to play an active role to ensure any legislative changes are suitable.  Molly agreed.

Andy Brown – Progressive Energy

Following Molly’s comments on the review of BAT for coal plant, why only coal plant at the moment.  Molly commented that they will review all plant types, but coal plant was the first.

Mike Haines – IEA GHG Programme
There is a global report on permitting requirements, and there is some work on how to carry out EIA’s on CCS.  But there is a need for guidance on Strategic Environmental Assessments.  Molly stated that this is subject to ongoing discussions.

Mike Haines – IEA GHG Programme
On the issue of abandonment once the storage site is full, will the EA need to know hw the wells will be abandoned to get a permit for the storage site in the first place?  Molly answered that this is a potential issue as regulators like certainty over outcomes and will require early discussions to find an agreement.

Arthur Lee – Chevron
The IPPC Special report chapter 5 contains a non-prescriptive list of information for developers regarding the information needed in an EIA.  Molly noted that there is still a need to agree the site specific information

Keith Harsham – BP
When does CO2 become a waste as it is not considered a waste when emitted to atmosphere.  Molly answered that it is a waste once it is disposed into or onto land.

Questions following Dr Julie Race, Newcastle University presentation

John Gibbons – Imperial University
What happens if there is pipe leakage under water?  The CO2 entering the water will form hydrates around the pipe, which are naturally forming anyway.  May also get ingress into the pipe.

Keith Harsham – BP
What about monitoring and operation of pipelines?  Could you mitigate against corrosion by thicker pipes and an inspection regime?  Internal corrosion is very quick and caused by concentrated carbonic acid.  Thicker pipes can work for external corrosion.  In terms of monitoring equipment, the supercritical CO2 may dissolve or attack the current technology used for pipeline monitoring.

Mike Haines – IEA GHG Programme
Have you modelled the evaporation of solid CO2 formed by a release?  Work is ongoing as we need to evaluate concentrations of CO2 over time.  This will also be important in the event of a leak, where there will be a slow build up of CO2 around the pipeline over time.

Tony Booer – Schlumburger Oilfield UK
Tony commented that CO2 pipelines are an ideal situation for a distributed monitoring system

Jeff Chapman – CCSA
Pipeline costs are low compared to other parts of the CCS process.  Given the position of pipelines in public areas, is there any benefit to using high specification materials for the pipelines from the outset?  Dr Race suggested this should form part of the evaluation.

Percy Smith – RWE nPower
Has anyone suggested using an odorant with CO2 pipelines to help protect the public/workers if there is a release?  It has been done at Weyburn and might be useful in the UK.

John Cockaday – DTI
Have you looked at electrostatic charging?  No it has not been looked into.

Andy Brown – Progressive Energy
How do you rate the overall risk of transporting CO2 versus the risks of global warming?  This is something that the team have informally discussed but not part of the scope of work of the project.

Notes from the Health and Safety Workgroup

Chemicals
The group discussed the issue of chemicals at capture sites.  The HSE confirmed that all the chemicals required for capture are covered by COSHH and therefore should be straight forward for dutyholders to manage.  The HSE also confirmed that the trigger quantities are already defined under COMA and therefore are unambiguous, however some sites that are currently outside COMA or top tier COMA, may well be affected by the larger inventories required to manage capture.

The oxygen plants required for oxyfuel combustion would be large enough to trigger COMA, but in themselves are “normal” size for oxygen plants in the UK and not a novel H&S risk.

In addition, the group discussed the implications of coal or petcoke gasification, which results in elemental sulphur.  Elemental sulphur also has limits and controls which must be adhered to.  Overall, the group concluded that the H&S risks and inventory control issues were larger at the pre-combustion capture and oxyfuel sites compared to post combustion capture.

The group also briefly discussed the non-H&S management issue of the perceived risks (by the general public) of CCS technology and the possible difficulties which might arise during a planning application for any CCS installation.

Overall, no particular issues were identified with chemicals that might hinder the commercial application of CCS.

Gasification
The group discussed the explosion and flammability risk associated with the H2 + CO mixture.  Although it is a risk, the risk is minimised by the small volume of these gases and no major issue was identified.

Pipelines/Gaseous release
The group discussed a number of issues relating to pipelines for CO2.  

The first was the issue of ownership of the pipeline.  The group did not expect to have a single owner of the capture, pipeline and storage sites and so there was a risk associated with who has responsibility for the pipeline and the issues of responsibility at the boundaries.  In particular, there are no procedures/protocols (as per the natural gas network) to define who is the dutyholder at each particular point (i.e. through the definition of entry/exit from the network) and how flows and information will be communicated between parties.

The group discussed the issue of routing the pipeline to avoid housing.  Currently there are no specific guidelines relating to supercritical CO2 flows for the UK.  Current design codes are only for atmospheric pressure gaseous CO2 and therefore are not necessarily suitable in terms of pipeline specification or separation distances.

Overall, the group (including the HSE) felt that some guidance, at the level of good industry practice or possibly ACOPs, are needed in the following areas for the commercial application of CCS:

· Design of pipeline;

· Operation and maintenance of pipelines including the issues of local storage, and safe start-up and shut down procedures;

· Emergency arrangements in the event of an incident;

· Interface arrangements such as communication protocols to allow multiple owners through the CCS chain.

There was also a brief discussion of the long-term liability for ensuring the CO2 remains in storage.  

Notes from the Environment Workgroup

The group discussed legal issues surrounding the environmental impact of CCS.  It concluded that these were well covered in terms of developing work (London Convention/OSPAR offshore, and environmental liabilities and waste directives and therefore there were no business critical issues identified.

 

The group then discussed environmental liabilities, and how you decouple these from abandonment that ensures there are no eternal liabilities. One particular issue identified was to define how a site is monitored post abandonment.  As a precedent,   the offshore oil and gas regime is treated differently from onshore sites, where the offshore sites do not have to agree decommissioning works at start-up of site.

The group also discussed the issue of site selection and the criteria and information required for environmental risk assessment.  There is some information in an IPPC document, but this may need to be developed for the UK.

Notes from the International Standards Workgroup

The group started by noting that robust standards were essential in order to achieve buy-in both from the public and from financial institutions, support form both of whom will be key to the success of CCS. It was further noted that it was difficult to comment in detail on the development of international HS&E standards without knowing the results of the ongoing parallel discussions in the HS & E workgroups.

The group felt that the UK is viewed as a leader in HSE legislation in general and the development of relevant industry standards. It was felt that there was a good opportunity for the UK to take a lead in developing standards for CCS and that it was highly desirable that this should be the case. It was noted that there will be significant business opportunities available for whichever country takes a lead in this process. 

Members of the group felt that it was going to be difficult if not impossible to find global answers for most issues. This view was confirmed by the representative from IPIECA who noted that ongoing work between IPEECA and the API (on CCS accounting issues) had reached the same conclusion.  It was also noted that current Health and safety legislation tends to be on a domestic level, with environmental legislation set at EU level.

Notwithstanding these issues it was felt important for the UK CCS industry to start to engage globally on the issue of standards as soon as possible. It was felt that the Energy Institute would be well placed to lead this process with support from the CCSA and its member organisations. It was agreed that it would be best to look at two distinct global areas, namely Europe and “Rest of world”.

For Europe it was noted that DG research seemed to be taking the lead on CCS issues within Brussels.

For “Rest of World” the Carbon Sequestration Leadership Forum (CSLF – www.clsforum.org) was noted as a good organisation to engage with. Set up and principally funded by the US Department of Energy, the CSLF members have signed Memorandums of Understanding to commonly develop CCS standards and technology.

It was noted that a lot of work on CCS had been performed in Australia by various organisations and that, although Australia was well represented within CSLF, it would be worthwhile contacting organisations such as the Australian IPE and the Co-operative Centre for Greenhouse Gas Technologies (CO2 CRC) directly. 

The group also noted that the US Department of Transport has well documented transportation standards for CO2, which would merit further investigation although they would probably need to be “Europeanised”.

Areas of future work identified during the day

The following areas of work were identified in the presentations and during the workshops:

Guidance, at the level of good industry practice or possibly ACOPs, are needed in the following areas for the commercial application of CCS:

· Design of pipeline;

· Operation and maintenance of pipelines including the issues of local storage, and safe start-up and shut down procedures;

· Emergency arrangements in the event of an incident;

· Interface arrangements such as communication protocols to allow multiple owners through the CCS chain.

There is also further work to understand the dynamics of supercritical CO2 flows and in particular:

· Validation of modelling techniques for CO2 flows with impurities;

· Development of the relevant consequence models;

· Fracture control models, particularly for CO2 flows with impurities;

· Large scale feasibility study of long, distance, high pressure, onshore and offshore pipelines

