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Introduction
The FleCCSnet project is concerned with the analysis of pipeline networks
transporting CO2 and the understanding of how future expansion of CO2
transport infrastructure will be impacted by daily and seasonal variations in
CO2 flow caused by the capture and storage sites as well as demand from
the grid. For a cost effective design of CCS infrastructure, all the factors that
will have a substantial impact on CO2 flow will have to be analysed at an
early stage to prevent possible bottle necks.

Overall Aim
Through a series of case studies, the project will provide guidelines and data,
intended for stakeholders, on how best to best meet demand for future CO2
pipeline network growth. This will be made available on the UKCCSRC website.

The project is split into two parts:

WP1, Capture and storage controls on flow variation
(University of Edinburgh)
Covering both onshore and offshore, this WP will develop scenarios for use in
WP2 covering a series of boundary conditions (short, medium and long term)
for CO2 flow into and out of a future CO2 pipeline network. These scenarios will
capture the constraints on CO2 flow from both the capture and storage sites.

WP2, Transient pipeline network analysis
(Newcastle University, University of Strathclyde)
Through a series of case studies, WP2 will model the effects of the short,
medium and long-term variations in CO2 flow identified in WP1 on typical
pipeline networks.

Workshops
For each WP a practitioner workshop will be held to, not only to influence
the direction of the research, but also to engage with industry stakeholders
so that they can take ownership of the results of the project and incorporate
the results into company practices for modelling of CCS systems.

First Workshop
The first workshop was help on the 30th of April 2014 bringing together
industrialists and academic experts in the field to critique at set of realistic
CO2 variability scenarios covering various time scales and to scope
important relevant issues.

Second Workshop
A second workshop is due to be held at Newcastle University in May to present
initial results of the modelling and guidelines generated by WP2. This will
allow for any feedback to be incorporated back into the research outputs.

UKCCSRC network members and industrial contacts will be invited. If you
are interested in attending the workshop please contact the project lead.
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Figure 1. Figure 1 Schematic
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Scenarios for FleCCSnet
Developed in WP1, the proposed scenarios are divided into onshore sce-
narios and offshore scenarios in periods as illustrated in Figure 1.

The scenarios can be divided as:

1 Period 1: Point-to-point pipeline
This scenario studies the variability in the CO2 flow of a coal fired power
plant (shown in Figure 2) and its impact on pipeline design.

2 Period 2: More than one source to pipeline
Period 2 will investigate two CO2 sources that share a common
transportation infrastructure (see Figure 3).

3 Period 3: Multiple sources to pipeline
This case study will consider a fully developed network with many
sources including relatively small load sources. The research at this stage
will indicate the most effective gathering hub layout, the constraints for
keeping CO2 flowing and the heuristics for future proofing infrastructure.

4 Scenario A: Depleted hydrocarbon fields for offshore storage
These two idealised cases of hydrocarbon reservoirs (one open, one
closed) have been adopted as boundary conditions of the network
system. For the hydrocarbon reservoirs (Scenario A), the targeted depths
for storage are 1000 m and 2000 m depth

5 Scenario B: Saline aquifer for offshore storage
Saline aquifers are slightly similar to the open hydrocarbon reservoirs.
However, there is more uncertainty on the characteristics of the store
and the displacement of the water phase.

Pipeline Modelling
Initial pipeline modelling has focused on the consequences for pipeline
valve closure and amount of line packing available during the ramp up
and ramp down sections of Period 1. Variation in the operation of the
compressors at the capture plant will be explored.

For Scenarios A and B, pipeline material requirements and installation
costs for the varying delivery pressures have been calculated.

Further work will focus on dealing with the added complexities of
Periods 2 and 3: selecting optimum pipelines, valve opening and closing
strategies, how line packing in the system can be used effectively to cope
with flexibility and how to best construct a future proof pipeline network.

Figure 2. Typical variation
of CO2 flow for scenario 1
for base load operation and
two shifting

Figure 3. CO2 flow
patterns for period
2 for scenarios of high
electricity demand,
low gas price and
low wind energy (left)
and high wind energy
(right)

Julia Race Call 1:sample portrait  6/4/15  10:36  Page 1


