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Techno-Economic Analyses: Potential DH

Heat demands

- prediction of heating demands in every hour of the year over the lifetime of the
system

- actual building heat load and BER data
- ambient Temperature
- yearly heat demands are linked to an index
Public Sector linked to meet energy efficiency targets

Existing building demand assumed to decrease demand due to energy efficiency
measures.

Heat Network

- Heat losses 5% of total thermal demand

- Pumping 0.5% of thermal energy demand

- Delta T 35 deg C

Thermal Store

- Sized to meet 6 hours average demand of the system
Back up / peak load heating plant

- Back up sized to 120% of max peak load

Costing

- capital cost, operation and maintenance,

- inflation index of 2.5%

- Annual discount rate of 6% applied for NPV & IRR calculations

- Customer price to achieve at least 10% reduction on current system SmartReFIex
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Background

Potential DH - Killarney Town

No connection to gas grid
Heat currently from delivered oil or LPG
Biggest industry tourism, many hotels in the town
Total heating consumption — 33,567 MWh per year
CO2 emissions — 7,854 tonnes per year
Cost €1,791,601 per year
22 buildings included in the analysis are:
e 17 hotels (private) - incl. 10 swimming pools, 8 gyms and 8 spas
e 1 sports and leisure centre (public)
e 1 large hospital and 1 community hospital (public)
e 1 apartment block (private)
e 1 nursing home (public)
Total heat demand 32GWh (allowing for inefficiencies in current systems)
Peak winter demand 15MW
Baseload 3MW
DH transmission network approx 10.2km
Branch pipe line connecting buildings approx 13.5km
Linear heat demand density - 3,153kWh/m
Network losses estimated at 1,545 MWh per year
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Potential DH - Killarney Town
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Potential DH - Killarney Town
Scenario 1 — Biomass CHP Dy
— CHP is sized to meet the baseload heat demand of 3 MW

- back-up heat production plant is sized at 120% of the peak demand, 18MW

— split across two LPG boilers;

e one smaller, 4MW boiler sized as a peak boiler so that the annual heat
demand is met between it and the baseload CHP unit

e One large 14MW boiler reserved for when there is no input from CHP and in
hours of unusually high heat demand

- Thermal store of 400m3 capacity (storage capacity of 18.54 MWH) sized to
minimise the turning off/on of the plant allowing for optimal efficiency
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Scenario 1 — Biomass CHP
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Potential DH - Killarney Town

The assumed LPG price is set at the price currently paid by KCC

e Note: bulk LPG (ex VAT and linked to inflation) is currently at a 10 year low.
If a ten year average LPG cost is applied, the paybacks are decreased.

The upfront investment costs include:
e Biomass CHP
e LPG Back-up/Peak Boilers
e Twin Pipe Network
e Grid Export Connection
e Heat Rejection Unit
e Thermal Store
e Woodchip Store
e Heat Exchangers and Meters

The total investment costs for such a system amount to €19 .8m, and of this
figure, the pipe network is estimated to be €13 .6 m.

Over a 20 year operational period (minus initial construction time), the system
payback with a REI (current REFIT price for large biomass CHP of €126/MWh) is
14 years , the NPV is €-2.7m, and the IRR is 4.4%.

Over a 20 year operational period (minus initial construction time), the system
payback with RHI (@ £42 .20 /MWh, based on UK figure) is now 10 years , the
NPV is €4.4m and the IRR is 8.5% .
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Potential DH - Killarney Town

Scenario 2 — Biomass Dboiler
— Biomass boiler is sized to meet the baseload demand

- The same size thermal storage and back-up boilers are utilised, as the biomass
boiler is sized to the baseload and therefore directly replaces the heat from the
CHP.
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Scenario 2 — Biomass Boiler

Potential DH - Killarney Town

- The assumed LPG price is set at the price currently paid by KCC

Note: bulk LPG (ex VAT and linked to inflation) is currently at a 10 year low.
If a ten year average LPG cost is applied, the paybacks are decreased

— The upfront investment costs include:

Biomass boiler

LPG Back-up/Peak Boilers
Twin Pipe Network

Thermal Store

Woodchip Store

Heat Exchangers and Meters

- The total investment costs for such a system amount to €18 .6m, and of this
figure, the pipe network is estimated to be €13 .6 m.

— Over a 20 year operational period (minus initial construction time), the system
payback with RHI (@ £20 .50 /MWh, based on UK figure) is now 11 years , the
NPV is €2.5m and the IRR is 7.5% .
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Potential DH - Killarney Town

CO2 Emissions
Scenario 1 - saving of 10,060t CO2 per

year (when you include the offset CO2 s R CurenrEE
emissions from production of electricity) -
Scenario 2 - saving of 5,909 t CO2 per year ;E 6
&4
Sensitivity  Analysis r,
— RHI has major influence €2 ‘ 3 1 2
— In the case of Scenario 1: :“
e For NPV to be positive RHI needs to - —_

be approximately 2.75¢c/kWh

e The average 10 year price of LPG
(ex. VAT) of €78/MWh, the NPV is NPV at 6% DR Current UK RH
approximately €12m with an IRR of 12

12%, and the payback reduces to E
just over 8 vyears. At peak LPG =
prices, the payback reduces to 6 -
years.
— In the case of Scenario 2: !
e For NPV to be positive RHI needs to -
be approximately 1.25¢c/kWh : )
e/KWh
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Potential DH - Killarney Town

Conclusion

- The project is technically and economically viable providing there is an appropriate
RHI to support the first phase of the scheme.

e The technical and economic viability of the system would greatly improve with
a higher variation of heating consumers connected

- The biomass CHP scenario shows more social and economic benefits than the
biomass boiler scenario, and produces both renewable heat and flexible renewable
electricity, but requires a higher support tariff.

- Use local biomass resources,

- Many advantages for the customer

- Reduced CO2 emissions - there is an average saving of 388t CO2/year per
customer

- Reduced annual energy cost - the savings per customer range from €3,000 to
€35,000 per year

- No on-going burden or cost of maintaining own heating plant
- Less space required in own buildings to house individual heating plant
- No requirement for bulk fuel buying

- Increased security of supply as the DH system ensures demand is met in all
hours

- Promotion of ‘Green Tourism’ in the area
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