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NER 300–CARBON CAPTURE AND STORAGE (CCS)
Power generation oxyfuel
RELEVANT KNOWLEDGE COLLECTION FORM: 
CCS/OXY
(for use by Project Sponsors)
Knowledge-Sharing Requirements 
This form is a template for the documentation of the relevant knowledge generated from Carbon Capture and Storage (CCS) demonstration projects in the power generation sector
, which have been selected under the NER 300 process, or have agreed to share information with the Commission.  
In order to receive Project Funding, the completion of this Relevant Knowledge Form is mandatory to comply with Article 12 of Decision 2010/670/EU
 and Annex 3 (Specifications for Legally Binding Instrument (SLBI)) and Annex II (Knowledge-Sharing Requirements) of both NER 300 Award Decisions
.
This Form is structured to reflect the Knowledge Sharing Obligations as stated in Annex II of the Award Decisions as above. Where appropriate, additional guidance is given on the expected Relevant Knowledge to be provided. 
Pursuant and with reference to Point 8 of the SLBI, this Form distinguishes between Relevant Knowledge to be distributed to both Level 1 (L1) and Level 2 (L2) recipients. Level 1 recipients are all NER 300 carbon capture and storage projects, and any other project which has agreed to share information with the Commission on terms equivalent to Annex II of the SLBI. Level 2 recipients are the wider CCS and renewable energy community (Commission, Member States, researchers, non-governmental organisations (NGOs), international organisations and other projects) and, where appropriate, the public. 
The Commission may decide when appropriate, to aggregate Level 1 Relevant Knowledge to be shared beyond Level 1 Recipients (i.e. at Level 2), with the objective that the result cannot be ascribed to individual projects, organisations or persons. 
	IMPORTANT DISCLAIMER: This document, as well as the information and data in it, are to be considered confidential and provided to the European Commission for the sole purposes of monitoring and evaluating the implementation of NER 300 projects. The European Commission will not disclose this document, its information or data to any third party for any purpose.
A methodology to identify sensitive data, aggregate them and disseminate them to Level 1 and/or Level 2 recipients will be discussed and agreed with project sponsors and Member States by the end of 2014, so as to ensure that no damage of any sort will be caused to project sponsors and their partners.


General instructions 
After Table 1.2 ‘General project information’ and Table 1.3 ‘Contact details’ have been completed, the Relevant Knowledge to be documented in this form is structured into Sections A-F as follows:
Table 1.1 Relevant Knowledge Section Overview
	Section
	Knowledge Category
	Recipient Level

	A1
	Technical set-up and performance

	L1

	A2
	Technical set-up and performance
	L2

	B
	Cost levels
	L1 and 2

	C1
	Project management
	L1

	C2
	Project Management
	L2

	D
	Environmental impact
	L1 and 2

	E
	Health and safety 
	L1 and 2

	F1
	CCS Storage site performance
	L1

	F2
	CCS Storage site performance
	L2

	G
	Agreement to take part in dissemination activities
	L1 and 2


Only modifications made to the format of this Form which increase the space for entry of Relevant Knowledge or facilitate the provision of the Relevant Knowledge will be accepted. 
As the completion of Relevant Knowledge Forms must be completed on regular annual intervals, the information provided should cover Relevant Knowledge attained during the preceding operative year. It is not necessary to provide Relevant Knowledge from previous operative years that have already been provided to the Commission, unless this is necessary for explaining modifications to the design and/or operation of the Project. 
General Project information and contact details   
Please complete the following table in respect of the NER 300 Project. The general project information should be identical to details provided in the Application Forms, unless changes have been communicated to the Commission prior to the completion of this Form. 
Table 1.2 General Project details
	
	Item
	Response

	a
	Registered name of the Project Sponsor.
	

	b
	Project name
	

	c
	Please provide details of Project location(s) and geographical coordinates of all relevant elements of the Project.
	

	d
	Date of entry into operation
	

	e
	Member State

	

	f
	Full name of relevant department in Member State/Lead Member State and name of departmental contact
	


Table 1.3 Contact details 
	
	Response

	Name:
	

	Title/Position:
	

	Organisation:
	

	Address:
	

	Telephone:
	

	Fax:
	

	Email address:
	


A1. Technical Set-up and Performance (Level 1)  
Sharing in Technical Set-up and Performance Category (Level 1) is expected to be at the level of the various component processes and technologies deployed in the CCS value chain. It is anticipated that deployment of CCS technologies will be best advanced by the facilitation of exchange of information between demonstration plant developers/operators on experiences with, for example, individual air separation units, pipelines or CO2 well design. The default position is that members agree to share as much information as possible on topics proposed by the Body, unless there is a serious, legitimate and substantiated commercial concern.
Project Sponsors should place emphasis on design or operational deviations from either the Project Proposal
, or from Relevant Knowledge Forms from previous years.  
The Relevant Knowledge Section A1 contains similar topics as completed in NER 300 ‘Application Form 10: Technical Scope’ completed as part of the Project Proposal. 
Please provide the following information on the technical set-up and performance: 
A1.1 Oxy Power Plant 
	A1.1.1
	A description of the Power Plant design including an outline of any novel technology installed,  including (but not limited to): 
a) air separation plant 
b) oxy firing plant including recirculation duct and flue gas clean-up equipment 
c) steam cycle design 
d) fuels used (i.e. coal, biomass or fuel-oil)
e) heat and/or power integration within the oxy power plant
f) deviations from the expected performance and any remedial alterations made to the design or operation
g) equipment used in CO2 monitoring, reporting and verification, as well as details on the achieved accuracy
h) gaseous emissions to air during CCS mode operation, CCS process outlet other than CO2 product. 

	


	A1.1.2
	Based on the performance and experience gained during the Project Programme thus far, comment on the suitability of the oxy combustion technology to be scaled-up, including any required changes in design, construction methods or materials and any risks foreseen 

	


A1.2 Compression and Conditioning Units (including Dehydration)
	A1.2.1
	A description of the CO2 compression and conditioning units, including an outline of any novel technology installed and including: 
a) compressor type
b) compressor capacity
c) power requirements
d) pump/compressor inlet and outlet temperature and pressure
e) water removal


	


	A1.2.2
	CO2 stream specifications before entering the pipeline (and based on CO2 metering equipment location), including water content, phase and purity of the CO2 stream to be stored, including any deviations from the expected performance and any remedial alterations made to the design or operation

	


	A1.2.3
	The CO2 metering equipment used for all phases of the project, its location and the accuracy achieved, including deviations from the expected performance and any remedial alterations made to the design or operation

	


A1.3 By-Products
	A1.3.1
	A statement identifying the amount and nature of by-product streams from the CO2 capture plant, including composition and flowrate. Describe the appropriate handling and disposal provisions that have been implemented

	


A1.4 Transport (pipelines)
	A1.4.1
	A summary of the pipeline infrastructure installed, including export system components, onshore/offshore pipeline, platform, risers, flow-lines, trees and wells   

	


	A1.4.2
	The installed pipeline length, diameter, wall thickness, material and corrosion allowances (internal and external), including any deviations from the Project Proposal and a justification thereof

	


	A1.4.3
	The actual range of CO2 flowrate, temperature and pressure at the inlet and outlet of the pipeline (minimum/maximum over the year), including deviations from the expected range and any remedial alterations made to the design or operation

	


	A1.4.4
	Deviations from the proposed pipeline flow capacity, maximum operating pressures and pipeline overpressure protection

	


	A1.4.5
	Provisions made for anticipated or experienced geotechnical and/or seismic conditions  

	


A1.5 Transport (shipping) (if applicable)
	A1.5.1
	A summary of the shipping solution deployed, including; logistics, e.g. number of ships, speed, loading frequency, distance to travel, capacity, redundancy, maintenance and downtime    

	


	A1.5.2
	A comment on any operational constraints experienced through weather events, or with regards to mooring and offloading structures.  

	


	A1.5.3
	A comment on any operational complexities in maintaining seaworthiness certificates for all ships, and in assigning the appropriate class rules or standards for the ships 

	


A1.6 Storage Installation
	A1.6.1
	A summary of the storage installation deployed including: a) import riser and flow-line arrangements, b) water depth, c) description of the process facilities located on offshore installation (e.g. heaters, storage), d) the structural and foundation configuration, e) a description of the utilities both supplied to and located at the storage installation. Include any deviations from the Project Proposal and a justification thereof  

	


A1.7 Well Design
	A1.7.1
	A summary of the number and type of wells (injection, monitor or appraisal) drilled, the performance efficiency of the wells and the monitoring conducted at the wells.  

	


	A1.7.2
	Experienced planned or unplanned downtimes, and any necessary venting CO2 at the storage site as a consequence of such events. 

	


A1.8 Enhanced Hydrocarbon Recovery (EHR) (if applicable)
	A1.8.1
	The production facilities installed for EHR, including: a) a process overview of the EHR facilities at the production site, b) the actual product specification including water content, phase and purity of the recycled CO2 stream, c) the CO2 metering and accuracy achieved, d) an overview of the production wells used; e) the share of additional hydrocarbon recovered

	


A1.9 Overview of utility requirements 
	A1.9.1
	The actual steam consumption by the CCS chain including details of the extraction point. If steam is to be provided from sources other than the Plant, please provide details  

	


	A1.9.2
	A description of the arrangements to facilitate low grade heat recovery from the CCS chain as well as from the ASU or CO2 compression plants with the water/stream cycle or for other uses. If low grade heat recovery does not take place, please justify 

	


A1.10 Heat & Mass Balance of the Full Chain 
	A1.10.1
	The heat and mass, energy, water and carbon balances should be provided for block flow diagrams of the actual oxy power plant, indicating the main process streams for maximum / rated CO2 flow rate, as per the descriptions below.
A heat and mass balance for the oxy power plant indicating fuel, oxygen and limestone inputs, flue gas flows from the Boiler and through the Air Quality Control System, flue gas recycle, vent stack flow, CO2 product and ash and gypsum by-products.
A separate heat and mass balance for the oxy power plant indicating water and steam to and from the Boiler (including hot reheat conditions),the Boiler Feed Water preheat system and the Condenser.
An energy balance for the oxy power plant indicating the energy content of the fuel input, net power output, CO2 product and losses, including those from the Cooling Water System and vent stack.
A summary of the overall carbon balance of the oxy power plant indicating carbon contained in the input fuel, CO2 product, fly ash, bottom ash and flue gas vent. 

A summary of the oxy power plant water balance, indicating raw water in, main users, cooling system losses and waste water flow.
For each stream number identified on the heat and mass block flow diagrams, the following information is expected:
a) fluid description;
b) composition of main components;
c) mass and / or volumetric flow rate;
d) phase;
e) temperature; and 
f) pressure
 

	


A2. Technical Set-up and Performance (Level 2)  
Sharing in Technical Set-up and Performance Category (Level 2) does not require the Project Sponsor to comment on component processes in the CCS value chain, however pursuant to Annex II of the Specifications for Legally Binding Instrument a number of key performance indicators are required. As with Section A1, the information provided should cover Relevant Knowledge attained during the preceding operative year.
	A2.1
	Average monthly performance of oxy power plant plus impacts of any changes to
operating conditions, including part load, start-up and shut-down. Include 
:
a) Number of hours operated in total
b) Number of hours operated oxy-combustion mode
c) Number of hours operated in oxy-combustion mode with capture
d) Total amount of CO2 generated by the power plant
e) Flue gas diverted to capture plant (%)
f) Total amount of CO2 captured
g) CO2 captured (t/MWh (net)) 
h) Heat/steam and power demand by the oxy power plant
i) Heat/steam and power demand by CO2 transport
j) Heat/steam and power demand by storage

	


	A2.2
	Full load capture rate (%)



	 


	A2.3
	Average monthly performance of the CO2 compressor, over time, CO2 pressure plus impacts of any changes to operating conditions (MWh/tCO2 compressed)

	


	A2.4
	Average and maximum monthly flow rates for transport and storage (kg per second)

	


	A2.5
	Average monthly availability (%) and hours operated of each step in value chain (i.e. capture, transport and storage)

	


	A2.6
	Start-up and shut-down time and losses of the oxy power plant(

	


	A2.7
	Process efficiency (%, Lower Heating Value):


	 


	A2.8
	Electricity produced (MWh)

	


	A2.9
	CO2 captured and stored annually (tCO2) 
1. CO2 captured in capture plant:
2. captured CO2 arriving at CO2 injection site (with reference to D.8)
3. total CO2 stored


	


	A2.10
	Composition of the CO2 stream into the pipeline (composition will be that agreed for injection into the pipeline with the pipeline operator)

	Species
Value (ppm)
N2
O2
H2O
CO2
SOX
NO
NO2
HCl
NH3
Ar
Other



	A2.11
	Impact of key impurities on transport and/or storage performance

	


	A2.12
	Questions for further research. Describe also any limitations to the current innovative items or technologies, and how such innovations can be further developed

	


B. Cost levels (Level 1) 
The information provided in this section will be made available to any Level 1 Recipients. In addition, this information may be aggregated and shared beyond Level 1 recipients. 
	B.1
	Investment Costs within preceding  year as applicable, for the following categories (€):
a) Externally supplied utilities

b) Oxy power plant

c) Transport

d) Storage

e) Additional staff cost for project management/ engineering

f) 

	


	B.2
	Operating costs within preceding operative year as applicable, for the following categories: (€):
a) O&M for oxy power plant
b) O&M for transport and storage
c) External utility costs


	


C1. Project Management (Level 1) 
The purpose of Section C1 Project Management is to attain information on approaches towards managing the Project Programme of the CCS demonstration project. Information collected in Section C1 will be shared amongst Level 1 Recipients within the CCS project category. The information provided should cover Relevant Knowledge attained during the preceding operative year.
	C.1.1
	List and brief description of the permits and consents needed (full CCS chain), the authorities involved, the documents that the project developer had to provide, and the lessons learned and experiences in obtaining planning permission and negotiating legislative considerations (steps, roles, time-frame)

	


	C.1.2
	Stakeholder engagement, including public communication strategies, including:
a) timing/frequency of stakeholder engagement 
b) methods of communication
c) people / staff involved in communications/public engagement campaigns for the project.
d) challenges faced and lessons learned

	


	C.1.3
	Project planning issues, including progress against key milestones and their interdependencies. (Information to be provided in year 1 and thereafter only if changes occur). 

	


	C.1.4
	Risk management and allocation strategies 

	


	C.1.5
	Lessons learned and experiences relating to transport and storage operations, including storage site identification, assessment, exploration and monitoring 

	


	C.1.6
	Lessons learned and experiences in consortium management (roles and governance model) 

	


	C.1.7
	Lessons learned and experiences in integration of and interfaces between oxy power plant, transport and storage (Refer to information in Section A.1 where suitable) 

	


	C.1.8
	Lessons learned and experiences in how to finance, insure and minimise risk for a full CCS project (Information to be provided in year 1 and thereafter only if changes occur).

	


C2. Project Management (Level 2) 
Information collected in Section C2 will be shared beyond Level 1 Recipients. The information provided should cover Relevant Knowledge attained during the preceding operative year.
	C.2.1
	Aggregated information on good practices in the above areas


	


D. Environmental Impact (Level 2) 
Please complete the Relevant Knowledge category for Section D Environmental Impact. The information provided in this section will be made available to any Level 1 Recipients. In addition, this information may be aggregated and shared beyond Level 1 recipients. 
Part of the information provided should cover Relevant Knowledge attained during the preceding operative year. Other information can be extracted, where appropriate, from Environmental Impact Assessments conducted in accordance with Directive 85/337/EEC. 
	D.1
	Power output in oxy and air mode


	


	D.2
	Utilisation of plant in oxy and air mode (annual profile of hours)

	


	D.3
	Fuel type used (i.e. coal, biomass or fuel-oil)

	


	D.4
	Plot size required for the oxy power plant, transport and storage (m2 or m3). (Information to be provided in year 1 and thereafter only if changes occur)


	


	D.5
	Gaseous emissions during base load operation (other than CO2, kg per unit output). Information to be provided as per standard environmental reporting/ permits

	SO2
Kg/MWh
NOx
Particulate matter



	D.6
	Consumption of water, solvents and chemicals in oxy power plant (kg per unit output)

	


	D.7
	Losses and leakage from CO2 transport and storage as per standard environmental reporting/ permits (% CO2 transported per annum, or kg per unit output), including:
a) Booster stations
b) Fugitive emissions (e.g. from seals, valves and intermediate compressor and storage installations)(estimate only)
c) Vented emissions (estimate only)
d) Leakage events (as a result of component failure) (estimate only)
e) Average emission factors (expressed in g CO2 /unit time) per piece of equipment/occurrence where fugitive emissions can be expected (if available)

	


	D.8
	Other key environmental impacts of each step in the CCS value chain, during operation phase, including:
a) Reduction of CO2 emissions (t CO2 per MWh)
b) Noise for the oxy power plant
c) Any other impact for which a survey has been conducted during operation



	


	D.9
	Questions for further research

	


E. Health and Safety (Level 2) 
Please complete the Relevant Knowledge category for Section E Health and Safety. The information provided in this section will be made available to any Level 1 Recipients. In addition, this information may be aggregated and shared beyond Level 1 recipients. 
The information provided should cover Relevant Knowledge attained during the preceding operative year.
	E.1
	Safety incidents, including:
a) location:
b) output:
c) impact:
d) environmental emissions (air, water, land):
e) cause of incident:
f) corrective measures taken:
g) key lessons learned:

	


	E.2
	Health issues in regular/undisturbed operation, please comment on (where relevant): 
a) hazardous substances or situations and their potential impacts
b) exposure values related to relevant chemical agents at work

c) exposure to carcinogens or mutagens at work

d) exposure to physical hazards at work such as noise
 and vibration

e) possible health and safety risks to inhabitants close to capture, transportation, injection and storage facilities
f) other


	 


	E.3
	Near misses, including:
a) location
b) output
c) cause
d) measures taken
e) key lessons learned

	


	E.4
	Description of any relevant changes in preceding operating year of safety management system employed on oxy power plant, transportation and storage 

	


	E.5
	Safety incidents (as reportable under stated national regulations) per hours of operation, for each element of the CCS chain:
a) oxy power plant
b) transportation
c) storage

	


F1. CCS Storage Site Performance (Level 1) 
Information collected in Section F1 will be shared amongst Level 1 Recipients within the CCS project category. The information provided should cover Relevant Knowledge attained during the preceding operative year.
Please provide the following information on the CCS Storage Site Performance
	F.1.1
	A description of the geology of the storage site and storage complex 

	


	F.1.2
	Comment on the rate of injectivity at the site, including deviations from the anticipated rate or significant changes from historic injectivity rates  

	


	F.1.3
	Outline the monitoring plan used to determine site performance, with reference to Annex II(1) ‘Establishing and updating the monitoring plan’ of Directive 2009/31/EC. Any major deviations from the monitoring plan from the Project Proposal should be highlighted. Include:
a) baseline monitoring
b) monitoring technology employed and justification for technology choice
c) monitoring locations and spatial sampling rationale
d) frequency of application and temporal sampling rationale
e) deviations and lessons learned with focus on wellhead pressure, temperature, flow and composition; inert and isotope tracers; casing annulus pressures and temperatures; reflection seismic (including, if applicable, 2-D and 3-D seismic)
f) updates to the monitoring plan, where applicable

	


	F.1.4
	An overview of the models and simulations used to predict and verify the development of the CO2 plume and pressure front (approach and output)  

	


	F.1.5
	Deviations from the understood storage capacity and security of the site including:
a) conformity of the actual behavior of the injected CO2 with the modeled behavior  and any required adjustments to the model (decision: normal within a deviation range or significant irregularity that needs action)
b) behaviour of displaced brine through CO2 injection
Data collection shall be based on the monitoring established under the CO2 storage permit.

	


F2. CCS Storage Site Performance (Level 2)
Please complete the Relevant Knowledge category for Section F2 CCS Storage Site Performance. This information will be shared beyond Level 1 Recipients. The information provided should cover Relevant Knowledge attained during the preceding operative year.
	F.2.1
	Impact on geology (e.g. reaction with rock and cap rock integrity due to pressure levels). A summary of the Environmental Monitoring report, which will include results from soil and water samples from multiple locations. 

	


	F.2.2
	CO2 migration (freshwater contamination or soil acidity)


	


G. Declaration for dissemination (Level 1 and 2)
I the undersigned, (include full name and job title here), hereby declare that the organisation I represent, (include full name here), as well as its partners in the NER 300 project it sponsors, (include full project name and acronym here), agree to participate in the dissemination activities foreseen under the NER 300 knowledge sharing scheme at both Level 1 and Level 2.
For sensitive data, to be disseminated in an aggregated way at Level 1 and/or Level 2, I am aware that a dedicated methodology will be agreed among project sponsors, Member States and the European Commission. 
Yours sincerely,
Name, date and signature of project sponsor authorised legal representative
� With reference Annex 2 of the call for proposals, this Form is to be completed by oxy-combustion power generation projects.    


� Commission Decision 2010/670/EU of 3 November 2010 laying down criteria and measures for the financing of commercial demonstration projects that aim at the environmentally safe capture and geological storage of CO2 as well as demonstration projects of innovative renewable energy technologies under the scheme for greenhouse gas emission allowance trading within the Community established by Directive 2003/87/EC of the European Parliament and of the Council (notified under document C(2010) 7499). OJ L290, 6.11.2010, p. 39


� Commission Implementing Decision of 18 December 2012, Award Decision under the first call for proposals of the NER 300 funding programme, C(2012) 9432, as amended by C(2014) 383;	


Commission Implementing Decision of 8 July 2014, Award Decision under the second call for proposals of the NER 300 funding programme, C(2014) 4493.


� Lead Member State in the case of Trans-boundary projects


� In the case that this is the first Relevant Knowledge Form to be completed since entry into operation. 


� Data to be provided in a table format (a separate Excel file can be used).


� If plant has not been operated at full load, please provide estimate based on partial load data


� CO2 stored is CO2 injected for the purpose of storage in accordance with the requirements of Directive 2009/31/EC.


� Pursuant to Directive 2000/39/EC


� Pursuant to Directive 2004/37/EC


� Pursuant to Directive 2003/10/EC


� Pursuant to Directive 2002/44/EC
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