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OBJECTIVE

The objective of this calculation sheet is to estimate the emissions profiles/loads required in the PPC permit for the Petrojarl Rosebank FPSO and assess the predicted
contribution to UKCS emissions of the installation for inclusion in supporting docs such as the BAT, SAT, EAJ and upload into to UK Energy Portal, etc.

NO, pollutant loads for the Solar Titan 130 Gas turbines Generators (GTGs) have been estimated using Original Equipment Manufacturer (OEM) information while
operated in SoLoNOxTM mode i.e. above 50% load (Ref 4). No other project specific warranted pollutant load data was available for the GTGs under normal operation
i.e. operation in SoLoNO,™ mode, therefore, all other pollutants have been determined using the default factors provided in the EEMs guidance (Ref 3). SO, emissions

have been estimated based on the default factor for turbines in the EEMs guidance (Ref 3) due to insufficient information on expected fuel gas concentration being
available, this is deemed to be conservative based on the low Sulphur concentration in both import gas and associated fuel gas.

Additional consideration has been given to "Other Than Normal Operating Conditions" (OTNOC) within the emissions calculations which may lead to increased
emissions. Vendor information outlined in Solar Turbine Product Information Letter (PIL) 170 (Ref 19), provides general vendor data for the Solar Titan 130 during start-
up/shutdown operations and has been used to assess NO,, CO, and UHC emissions related to turbine switchover operations. Application of other Solar PIL's have been
assessed but screened out, PIL 167 for example as the information provided for cold weather operations falls outwith the average expected ambient temperature of the
Rosebank GTG's in operation and is deemed unrepresentative.

CO, emissions have been estimated based on the associated fuel gas composition (Att4, Ref 2). EEMS factors (Ref 3) have been used for other sources where vendor
data was not available.

ASSUMPTIONS

The following assumptions have been made:

1 |Fuel gas and Diesel run hours and activity during the commissioning and production periods in 2026 have been provided by the client (Ref 1).

The Petrojarl Rosebank FPSO shall enter UK waters on 16/04/2026. The offshore commissioning period shall end on 18/11/2026. More detail on the schedule is given in

Att 1.
3 Fuel gas and Diesel usage has been forecasted for 2027 and 2028 based on an assumed plant uptime of 85%. An additional 15% contingency has been added to all
forecasts. Assumptions and considerations made for specific equipment in the forecast of 2027 and 2028 run hours are detailed in Att 1.
There are no turnarounds are scheduled for 2027 or 2028 as confirmed by the Client.
The main electrical power is provided by the SOLAR Titan 130 gas turbine in a 3004 configuration during normal production.
When the GTGs operate in the region of 50-100% load, Solars SoLoNO,™ DLE technology is in operation, resulting in decreased NO, emissions. A GTG NO, emission
6 factor for this operational range was derived from the OEM’s guaranteed emission limit of 25 ppmv (Ref 4). In this range, NO, emissions are the only warrantable
emissions, and as such other emission factors for SoLoNO, mode were not derived. It was assumed on a conservative basis that 90% of GTG operations will be within
50-100% load.
7 Following on from assumption 6 above, 10% of operations are assumed to be outwith SoLoNO, DLE mode. For this case, emission factor for NO, given in the EEMS
Guidance was used (Ref 3).
8 It is assumed that there will be 4 turbine switch over events each year, and that there will be no black start due to the ability to import gas. PIL 170 provides the mass of

emissions for NO,, CO, UHC, VOC and CO, per start up or shutdown event (Att 3, Ref 19).

9 [Consumption rates for all combustion equipment have been obtained from OEM datasheets and Operations & Maintenance manuals (Att 4 through Att 13).

Temporary equipment has not been included within the emissions calculations because they are in service for less than 500 hours (i.e. during commissioning activities
only) and are therefore, not included on the ETS permit.
GENERAL CONVERSION FACTORS USED
Methane GWP 28 Ref7
Nitrous Oxide GWP 265 Ref7
RESULTS

The outputs to be included in the relevant permit application are presented in the in the tab "Emission Loads Calculation" which tabulates the annual emissions and
pollutant loads for inclusion in the supporting docs such as the BAT, SAT, EAJ and upload into to UK Energy Portal, etc.
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ATTACHMENTS

Att 1 - Equip Runhours Estimate

Att 2 - Genesis Gas Properties

Att 3 - EF Calculations

Att 4 - Fuel Gas Comp

Att 5 - GTG Consump

Att 6 - Ess Gen Consump

Att 7 - Em Gen Consump

Att 8 - Boiler Consump

Att 9 - IGG Consump

10|Att 10 - Fire Pump Consump

11|Att 11 - N2 Pump Consump
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13| Att 13 - Quench Pump Consump

14|Att 14 - Gas GT Exhaust vol
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