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Infroduction
-—--Hydrogen has become an appealing clean energy

In the UK

« Low carbon, easy to produce, easy to transport, easy to storage, and easy to use.
«  5GW of low-carbon hydrogen production capacity by 2030.
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Intfroduction
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Introduction
----Blending hydrogen into pipelines is a popular way
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Infroduction
-~ Potential risks of blending hydrogen
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Infroduction
-~ Potential risks of blending hydrogen

Hydrogen
embrittlement

«  Corrosion of pipelines,
valves, etc.
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Infroduction
---- Risk of hydrogen injection needs to be evaluated
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Operational reliability model
- PTG system

PTG system
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Operational reliability model
- PTG system

PTG system

» UGF of hydrogen
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Operational reliability model
- PTG system

PTG system
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= Availability and
unavailability of hydrogen
production capacity

Methanation Methane Methane
1 Reactor purifier buffer — ——
ou il (Z )
Ay = ———
i, s1=1,z=1
0z 1

Hydr'ogen Hydrogen

0z sl Hydrogen
Compressor compressor

' |
| |
| |
| |
| |
: |

|

i '

| : T v J :

< |

Electrolyzer —» e buffer |

1 | |

Ul — Ouy(z) | ¢ e |
e §,=0,z=1 Water : Methane :
|\ !

» UGF of whole PTG system

Excess renewable generation Power system

ptg ( ) .
Z Electricity flow —p» Methane flow —p»= Hydrogen flo

i ptg,h Sh ptgh 1-sp
= Z APSORSh 4 yPLoh 1
heH

pConHT 2023 Date




Operational reliability model
- PTG system

PTG system

| | }

= Physical model of PTG in
different states
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Risk mitigation scheme
-—-- How to mitigate risk
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Risk mitigation scheme
---- challenges in the risk mitigation

= Varying physical properties

Weymouth equation
Property coefficient
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Risk mitigation scheme
---- challenges in the risk mitigation

Gas Gas Gas
component 2 component 3 component 4
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How to model this in
a meshed gas
network?
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Operational risk indices

» Definition of gas system security
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Operational risk indices

» UGF of gasrisk
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= Risk evaluation (expected Wobbe index violation (EWIV))
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Case Studies
--—- Operating conditions of the IPGS
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Case Studies
—- risk indices

» from the spatial dimension,
different buses present
different reliability patterns.

= From the temporal
dimension, the reliability
indices grow with fime
generally.
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Conclusions

» the proposed risk assessment approach can improve the computation
efficiency significantly by 97.31%

» though injecting the alternative gas produced by renewable generations
may increase the risk of gas security violation, it is still beneficial for IPGS
reliability in general. The EWIV and EFSV can be improved by 22.88% and
11.63%, respectively.

= With the growing concerns for the decarbonization of energy systems, the
utilization of alternative gas will attract more attention in the future.
However, the risk that comes with the alternative gas can not be omitted.
The proposed short-term reliability evaluation method can provide an
effective tool for the system operator to manage the reliability
alternative gas injections.
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