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This document has been prepared in response to a query from Natural Resources Wales (NRW) regarding the applicability of the Medium Combustion Plant Directive (MCPD) (Directive (EU) 2015/2193) to the combustion plant proposed at the Arrow Bio Waste Recycling Facility, Deeside Industrial Park.
The MCPD applies to combustion plants with a rated thermal input equal to or greater than 1 MWth and less than 50 MWth. It was transposed into UK law through the Environmental Permitting (England and Wales) (Amendment) Regulations 2018 and applies to both new and existing medium combustion plants.
This assessment considers the following combustion plant at the facility:
1. CHP 1: MTU 16V4000 GS (2G avus 1200e) – biomethane fuelled
1. CHP 2: MTU 12V4000 GS (2G avus 1600e) – biomethane fuelled
1. CHP 3: MTU 12V4000 GS (2G avus 1600e) – biomethane fuelled
1. Boiler: Viessmann Vitoplex 200 – natural gas fuel 
1. Emergency Generator: German Generator D 250 GX Heavy Duty – diesel fuelled
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[bookmark: _Toc225878574]Rated Thermal Input of Each Combustion Plant

The rated thermal input (energy input) for each combustion plant is determined from the manufacturer’s technical datasheets at 100% load:
	Combustion Plant
	Rated Thermal Input (kW)
	Rated Thermal Input (MWth)
	Electrical Output (kWe)
	MCPD Applicable?

	CHP 1 – MTU 16V4000 GS
	4,751
	4.75
	2,028
	Yes

	CHP 2 – MTU 12V4000 GS
	3,560
	3.56
	1,521
	Yes

	CHP 3 – MTU 12V4000 GS
	3,560
	3.56
	1,521
	Yes

	Boiler – Viessmann Vitoplex 200
	1,100
	1.10
	N/A
	Yes

	Emergency Generator – D 250 GX
	~500 (est.)
	~0.50
	200
	No – below 1 MWth


 
All three CHP units and the boiler have a rated thermal input ≥1 MWth and <50 MWth and are therefore classified as Medium Combustion Plants under the MCPD. The emergency generator has a rated thermal input below 1 MWth and falls outside the MCPD scope, though it may be classified as a Specified Generator under the Environmental Permitting Regulations if it operates for more than 50 hours per year.
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Under Article 4 of the MCPD, where the waste gases of two or more medium combustion plants are discharged through a common stack, the combination is considered as a single medium combustion plant and their rated thermal inputs are added together for the purpose of determining emission limit values.
At the Arrow Bio facility, each CHP unit has its own individual exhaust stack (10 m height) and the boiler has a separate flue. Therefore, aggregation does not apply and each unit is assessed individually against the relevant emission limit values.
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All combustion plant at the facility will be commissioned as new plant (post-20 December 2018). They are therefore classified as ‘new medium combustion plants’ under the MCPD and must comply with the emission limit values for new plant from the date they are first operated.
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The following information is provided in accordance with Annex 1 of Directive (EU) 2015/2193 for each medium combustion plant at the facility:
[bookmark: _Toc225878578]CHP 1 – MTU 16V4000 GS (2G avus 1200e)

	Annex 1 Requirement
	Information

	(a) Rated thermal input (MW)
	4.751 MWth (energy input at 100% load per ISO 3046)

	(b) Type of medium combustion plant
	Gas engine – Otto-gas engine, lean burn operation with turbocharging

	(c) Type of fuels used
	Biomethane (upgraded biogas from anaerobic digestion of food waste, CH₄ >95 vol.%).

	(d) Sector of activity (NACE code)
	NACE 38.21 – Treatment and disposal of non-hazardous waste

	(e) Expected number of annual operating hours and average load in use
	Maximum 8,760 hours per year (continuous operation); actual operating hours approximately 8,060 per year following planned four-week annual maintenance programme. Expected average load: 75–100%.

	(f) Where derogation from ELVs claimed under Article 6(3) – name and address of operator
	No derogation claimed.

	Operator name and address
	BioConstruct NewEnergy Ltd, 1 Navigator Court, Preston Farm Industrial Estate, Stockton-On-Tees, TS18 3TQ

	Location (address / grid reference)
	Arrow Bio Waste Recycling Facility, Weighbridge Road, Deeside Industrial Park, Deeside, CH5 2LL. NGR: SJ 31114 71232

	Date of commissioning
	Expected 2025/2026 (new plant)

	Electrical output (kWe)
	2,028 kWe at 100% load; 1,521 kWe at 75%; 1,014 kWe at 50%

	Thermal output (kWth)
	2,149 kWth total (engine block/lube oil/1st stage: 1,093 kW; mixture cooler 1st stage: 808 kW; mixture cooler 2nd stage: 145 kW; optional exhaust heat to 120°C: 1,056 kW)

	Electrical efficiency
	42.7% at 100% load; 42.0% at 75%; 39.8% at 50%

	Total efficiency
	87.9% at 100% load; 88.3% at 75%; 88.9% at 50%

	Exhaust gas temperature
	432°C after turbocharger

	Stack height
	10 m

	Engine specification
	16-cylinder V-configuration, 1,500 rpm, bore 170 mm, stroke 210 mm, displacement 76.27 dm³, compression ratio 12.5
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Raw emissions at 100% load (dry, 5% O₂, normalised to 273K and 101.3 kPa):
	Pollutant
	Raw Emission (mg/Nm³)
	MCPD ELV – New Plant, Other Gas (mg/Nm³)
	Compliant?

	NOx (as NO₂)
	< 250
	250*
	Yes

	CO
	< 1,000
	N/A**
	–

	HCHO
	< 130
	N/A
	–

	SO₂
	Negligible (biogas desulphurised)
	60
	Yes

	Dust (PM)
	Negligible (gaseous fuel)
	N/A for gas
	–



* For engines using ‘other gaseous fuels’ (which includes biogas) with rated thermal input 1–5 MWth, the MCPD ELV for NOx for new plant is 250 mg/Nm³ (Table 1, Part 2, Annex II of the MCPD). Note: where biogas is classified as ‘natural gas’ equivalent (CH₄ >95%), lower ELVs of 95 mg/Nm³ may apply — the operator should confirm the fuel classification with NRW.
** CO is not regulated under the MCPD but may be subject to permit-specific conditions set by NRW.
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Both CHP 2 and CHP 3 are identical units. The Annex 1 information is as follows:
	Annex 1 Requirement
	Information

	(a) Rated thermal input (MW)
	3.560 MWth (energy input at 100% load per ISO 3046)

	(b) Type of medium combustion plant
	Gas engine – Otto-gas engine, lean burn operation with turbocharging

	(c) Type of fuels used
	Biomethane (upgraded biogas from anaerobic digestion of food waste, CH₄ >95 vol.%).

	(d) Sector of activity (NACE code)
	NACE 38.21 – Treatment and disposal of non-hazardous waste

	(e) Expected number of annual operating hours and average load in use
	Maximum 8,760 hours per year (continuous operation); actual operating hours approximately 8,060 per year following planned four-week annual maintenance programme. Expected average load: 75–100%.

	(f) Derogation claimed?
	No derogation claimed.

	Operator name and address
	BioConstruct NewEnergy Ltd, 1 Navigator Court, Preston Farm Industrial Estate, Stockton-On-Tees, TS18 3TQ

	Location
	Arrow Bio Waste Recycling Facility, Weighbridge Road, Deeside Industrial Park, CH5 2LL. NGR: SJ 31114 71232

	Date of commissioning
	Expected 2025/2026 (new plant)

	Electrical output (kWe)
	1,521 kWe at 100% load; 1,140 kWe at 75%; 760 kWe at 50%

	Thermal output (kWth)
	1,608 kWth total (engine block/lube oil/1st stage: 828 kW; mixture cooler 1st stage: 602 kW; mixture cooler 2nd stage: 116 kW; optional exhaust heat to 120°C: 780 kW)

	Electrical efficiency
	42.7% at 100% load; 41.8% at 75%; 39.6% at 50%

	Total efficiency
	87.9% at 100% load; 88.4% at 75%; 87.9% at 50%

	Exhaust gas temperature
	422°C after turbocharger

	Stack height
	10 m

	Engine specification
	12-cylinder V-configuration, 1,500 rpm, bore 170 mm, stroke 210 mm, displacement 57.2 dm³, compression ratio 12.5
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	Pollutant
	Raw Emission (mg/Nm³)
	MCPD ELV – New Plant (mg/Nm³)
	Compliant?

	NOx (as NO₂)
	< 250
	250*
	Yes

	CO
	< 1,300
	N/A**
	–

	HCHO
	< 130
	N/A
	–

	SO₂
	Negligible (biogas desulphurised)
	60
	Yes

	Dust (PM)
	Negligible (gaseous fuel)
	N/A for gas
	–



* Same ELV considerations as CHP 1 above.

[bookmark: _Toc225878582]Boiler – Viessmann Vitoplex 200
	Annex 1 Requirement
	Information

	(a) Rated thermal input (MW)
	1.1 MWth

	(b) Type of medium combustion plant
	Boiler – three-pass low-temperature boiler with modulating water temperature

	(c) Type of fuels used
	Natural gas

	(d) Sector of activity
	NACE 38.21 – Treatment and disposal of non-hazardous waste

	(e) Expected operating hours and load
	Emergency/backup operation only when CHP units are out of service. Expected <500 hours per year. Variable load.

	(f) Derogation claimed?
	No derogation claimed.

	Operator
	BioConstruct NewEnergy Ltd

	Location
	Arrow Bio Waste Recycling Facility, Weighbridge Road, Deeside, CH5 2LL

	Date of commissioning
	Expected 2025/2026 (new plant)



The boiler at 1.1 MWth falls within the MCPD scope (≥1 MWth). As it operates solely on natural gas, the ‘natural gas’ ELVs under Table 1, Part 1, Annex II of the MCPD apply.
[bookmark: _Toc225878583]Emergency Generator – German Generator D 250 GX Heavy Duty
The emergency diesel generator has a rated electrical output of 200 kWe. Based on typical diesel generator efficiency of approximately 35–40%, the estimated rated thermal input is approximately 500–570 kWth (0.5–0.57 MWth). This is below the 1 MWth threshold and therefore the generator does not fall within the scope of the MCPD.
However, the generator should be assessed against the Specified Generator requirements under the Environmental Permitting (England and Wales) Regulations 2018 (as amended). If the generator operates for more than 50 hours per year, it may require permitting as a Specified Generator. Given that this is an emergency-only backup generator, operation is expected to be significantly below 50 hours per year, but the operator should confirm this with NRW and maintain a log of operating hours.
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	Plant
	Thermal Input (MWth)
	Fuel
	MCPD?
	New/Existing
	Specified Generator?
	Operating Hours/yr

	CHP 1
	4.75
	Biomethane
	Yes
	New
	N/A
	8,760

	CHP 2
	3.56
	Biomethane
	Yes
	New
	N/A
	8,760

	CHP 3
	3.56
	Biomethane
	Yes
	New
	N/A
	8,760

	Boiler
	1.10
	Natural gas
	Yes
	New
	N/A
	<500 (est.)

	Emergency Gen.
	~0.5
	Diesel
	No
	N/A
	To confirm*
	<50 (est.)



* The operator will confirm with NRW whether the emergency generator requires permitting as a Specified Generator and will maintain an operating hours log.
All four medium combustion plants (3x CHP + 1x boiler) are new plant and will comply with the applicable MCPD emission limit values from the date of first operation. The rated thermal inputs have been derived from the manufacturer’s technical datasheets (MTU/Rolls-Royce for the CHP units and Viessmann for the boiler).
Emission monitoring will be carried out in accordance with Article 6 of the MCPD and any conditions specified in the Environmental Permit, including initial monitoring within four months of first operation and subsequent periodic monitoring at intervals specified by NRW.
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