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INTRODUCTION
With an increase in variable and sometimes unpredictable renewable 
electricity coming on-line, there is an associated increase in the importance 
of energy storage to balance supply and demand. One possibility of 
achieving this aim is to use the already existing gas network, for energy 
storage and transport.  Natural Gas is already Ireland largest  source of 
electricity and therefore the storage of excess or non-transportable 
electricity in the Natural Gas network could potentially be a low capital 
solution making use of already existing assets. 

METHODOLOGY
1.Build a Gas System Model:
ÅAssumptions are 1. transmission  gas network with three nodes to supply 

Natural Gas (Nodes 1,2 and 3) with one node to supply Hydrogen (Node 
14) from PtG and ten demand nodes (Nodes 4 to 13). 2. Node 4 is feeding 
only by Natural Gas (NG) while Nodes 5 to 13 have a mass fraction of 
Hydrogen at 3% in average. 3. A injecting flow rate of Hydrogen from Node 
14 within 24 hours is 3.2 m3/sec. 4. The Pressure at three NG suppliers is 
70 barg. 5. The Network is a simplified model of the Irish gas network

ÅThe Gas network is modelled by MATLAB (A Quasi dynamic model)

2. Interactions between Power to Gas system and Gas systems:
Å Incorporation of Hydrogen gas into the gas network 

RESULTS

CONCLUSIONS
This results highlight the storage 
capacity that is available in the existing 
gas network. The gas network offers an 
existing readily available option for 
energy storage. 
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OBJECTIVE
Investigating the Natural Gas networks ability to store and 
transport Hydrogen generated from curtailed-renewable 
electricity (Power to Gas).

Using Natural Gas Networks for energy Storage
M. Ali Ekhtiari 1 (mohammad.ekhtiari@ucdconnect.ie),  Aruna Chanderasekar 1 (aruna.chandrasekar@ucdconnect.ie),

Deva Devaraj 1 (devasanthini.devaraj@ucdconnect.ie),  Damian Flynn2 (damian.flynn@ucd.ie)  and Eoin Syron1 (eoin.syron@ucd.ie) 

University College Dublin, School of Chemical and Bioprocess Engineering 1, School of Electrical & Electronic Engineering2

3.2%

3.4%

2.4%

4.8%

2%

1.5%

1.4%

Figure 3. There were 442 GWh 
Renewable Electricity that not be 
stored in 2016 because of the wind 
curtailment and system constraints
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LP increases 0.13% higher after injecting 
3.2 m3/sec (in average) of H2 
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Figure 1. An Integrated Energy System

Figure 2. A simplified model of the Irish gas network with adding injecting node of 
Hydrogen generating by PtG

Figure 4. Power to Gas schematic process

If Power to gas systems were to 
convert all dispatchable renewable 
electricity in 2016 to Methane, it 
would occupy only 13 MSCM (192 
GWh), which is only 22% of the 
available storage capacity. 

Figure 6. Outputs of the gas model to show how much are differences between before and 
after injecting  of Hydrogen

Figure 8. Comparing annual Gas consumption and 
Hydrogen/Methane generated by PtG in 2016

Figure 7. The increase of LP through a pipeline 

Figure 5. Generated Methane by 
PtG from all wind curtailed in 2016

“Annual Renewable Energy Constraint and Curtailment”, EirGrid Annual Report, 2016
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