Humber Zero




Project Summary & Partners

Humber ZERO: Immediate, large-scale industrial decarbonisation

' World class partners removing up to 8MT/CO2 per annum by mid 2020s

' Rapid and cost-effective decarbonisation of 25% UK refinery capacity
* Aleast cost pathway utilising existing infrastructure
* Abates already highly efficient industrial processes
+ Safeguards and creates thousands of industrial jobs in the north of England

' Post combustion and hydrogen hybrid which retains optionality for GB consumers
* Both green and blue hydrogen combined with baseload CCS
* Innovate UK already funding a green electrolyser at Phillps 66

¥ Port of Immingham providing transport and low carbon product export markets

i Flexibility and stability services for National Grid
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VPII GT Refuelling

GT Conversion H2

Enclosure Modifications:

« Piping for hydrogen gas, diluent, etc.
« Explosion proofing

» Hazardous gas detection
« Ventilation system

« Fire protection

Gas Turbine Controls Accessory Modules:
« High hydrogen fuel system
» Diluent injection module (if required)

« Air extraction modules (if required)

Heavy-Duty Gas Turbines

Burner Modifications to:-

MNQC DLN 2.6e

A presentation by Wood.

. Multi Nozzle Quiet Combustor (MNQC)
. Dry Low Nox 2.6e (DLN 2.6e) - This is applicable to the 9HA technology.

On a mass basis, hydrogen is 2x more energy dense than methane. But, on a
volume basis, hydrogen s 1/3 less energy dense than methane.

Therefore, it takes 3x more volume flow of hydrogen to provide the same heat
(energy) input as methane.

Thus, operating a gas turbine on 100% hydrogen requires a fuel accessory
system to be configured for the additional flow rates.

The unit will also requires modification of the Hot Gas Path Components to allow
for the conversion to higher % of Hydrogen.
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Increasing Quantities of CO, Captured through to 2030
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