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Motivation? 2 &)

Y

w Climate Change Act 2021 commits IOM to achiengtezero emissions by 2050
¢ But there has beehttle tangible action to date

w IOM GovernmentConference23-24 September 2025
¢ JamedPomeroy numberl (of 3)greatestopportunities for IOM is clean energy
¢ ChrisBrannigaty L h a Qstren§tgarelelda air, cleariinance, clean energy

w IOM Chamber of Commerce: main call from the private sector isdeciare supply
of green energyon the Isle of Man at aaffordable price

WC2NJ 0KS LaflIyRQa SO2y2Yé 3 AYOUSNYI G
urgent to progress sustainable, affordable, secure, autonomous energy
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== Historical change in global temperature future projections = &)
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Avg N European emissions:

Humanrelated greenhouse gas emissions & their effects, 18P0 52¢ &)

14.8
17 t CQyr (direct + imports) ¢
. Global temperature
largely related to oil & gas near-surface average ,f A 146
Avg Chinese 9 t Gigr v
g CO, concentration / ! 14.4
B . avg in atmosphere , ’ o
1t CQ= 10,000 bin bags , / 3
i malative CO, emissions 2 142 o
b burnnin g 1. C#omo.zettofesoetcoz J/'-"' | %
. . S / =
Each of us is responsible ¢ Annual CO, emissions y 1o g
. . 5 360 from 0.2 Gt to 36.4 Gt CO, %
for putting the equivalent £ I
CQinto the atmosphere as £ 3 s
burning 24 trees each year 136
to fuel our | if 5 okea i
e 1@0,000 bin bagS gﬂ 300 "=~y Sea-level rise 8.11t0 8.07 134
261 mm, 1880-2020 1983-2015
280 13.2
Carborfree energy reduces 1850 1860 1870 1880 1890 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 2020
this by 80%b4 t CQlyr left Year from Quirk et al. 2021

Data sources (Apr 2021): Our World in Data after Global Carbon Project; NASA Goddard Institute for Space Studies +yeWinfoses
Hadley Centre & UEA Climate Research Unit; US Environmental Protection Agenc
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== Climate change on & around Isle of Man =2 @)
o Centre IOM

e How global temperatures have changed

aé Temperatures (°C) compared with 1951-80 global averages
51 Colder EEEE—— S Warmer
_3:2 4 -2 -1 -05-020205 1 2 4

o3 June 1976

Ry

-1.4

1950 1960 1970 1980 1990 2000 2010 2020

Sea around the UK much warmer than usual

Sea surface temperature on 20 May 2025, compared with
1982-2011 average for that day

Colder_ J ‘ _Warmer
<-4C -2C ocC +2C >+4C .
L 3 Future climate on the
: Isle of Man

This animation shows that, unlike many
parts of the world, climate change will
probably cause NW Europe to get colder
as the Gulf Stream slows up and stops
due to meltwater from Greenland.

Watch Now

S : www.energysustainabilitycentre.im/knowledge -hub

Source: Met Office OSTIA, ESA CCI
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80% of loM emissions are from oil & gas

i

= 550,000t0nn68 Cge per year Isle of Man 2019 Emissions, Aether -

(residential halved, air travel & sea transport not fully accounted for)

360 GWh per year =

12 kWh/day per person (£3.50)
10 MWh/year per household
£105 million/yr at 29.1p/kWh

Consumption will double with
heating & transport electrification

227,000 tonnes CO,/year
emitted from Pulrose

Import dependency = high & volatile costs

DTU Offshore 9



Islandsin energy transition league
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Quirk et al. 2025 local & imported power supply relative to electricity demand
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Quirk et al. 2025 local & imported power supply relative to electricity demand
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Potential for energgelfsufficiency(Isle of Mamanksno. 1)
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Fossil fuel prices are volatile, unpredictable & insecure = @

Wholesale gas & wholesale electricity prices, April 2021 - October 2024
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<+ These conditions occur naturally, and they are the targets for

geothermal exploration.
Cold spring )
1
arened aquifer "%"

Tred hot aquifer o
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\

Hot spring
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Geothermalstzam +

o 1 0
S a T :
{ High-temperature geothermal reservoir
(fractured rocks)
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Geothermal energy needs high heat &/or warm water aquifers
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Biomass energyeeds a huge source of recyclable vegetation &%

To provide enough power from a
wood-fired power plant requires
é\gﬁ a forest five times larger than

the total area of the Isle of Man

not enough

%
%
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Cost of electricity normalised to loM tariff, p/kWh
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|
New technology is unproven (risky ) & expensive

Low cost comes from production line efficiencies

&/or use of local resources (e.g. hydro electricity )

So how do we get most benefit from wind & solar?

wrong geology
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Example of loM electricity grid running on emissiciiee power

i
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Energy system modelelectricity demand, prices, wind & solar strengths
generator & infrastructure capacities & costs, C€lorage strategies, etc.
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Demand+ price+ 120 MW wind (50%)
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MW power (hourly intervals)
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== Supply/demand mismatctg 100 MW wind, 40 MW solar sz,
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. ow price
QRUTLRICR 0 WY (R I
wl rﬂm A [F‘ l‘ﬂmm'wmnnwrr LAY SO P MY ' ¥ nlmr w ””r HWH ”W
high price

é‘@@&6’@@@@@@@@@@@@@@@@@61@@ PP F P

Q Q 6
S T S
S S

0\’@0,“\;@“"@5\’&%@’@@&@’%6 I S SN S S S S S S S S
W @ g
A8 o ¢

‘/e"f&e"/e’*@@@@o\&‘

& & & cq S
\@:\q’ \@\ﬂ” &
& o

& q@ O)Q» & Q\, Q\
'\' '\' o>
& \Q“\ \°°’\ \°"\ mQ\S’\

N AR

°)
& 5
o S oS e

(9
(9

Q (e
‘O\’L

o ey

& o Nl & & o
ey R \°‘°\ T

Only 65% ofenewableenergy can be used when generated...

if 120 GWh surplus isxported, 120 GWh has tbe importedX
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Stabilised with batteries + electronics (+éynchronous machine)
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== Energy storage optiong ranges in power vs CAPEX cost/kWh
>
10,000
—e—PiiS Pumped Hydro Storage
—@— PHYSICS (tunnels) UndergroundPHSE SW
1,000 —e— CAES Compressed Air Storage
—e—Li-lon Lithium lon Batteries
. —e— Pb-Acid Lead Acid Batteries
s —&— VR-Flow Flow Batteries
N 100
_é" O Hydrogen example
g
g 10
&
1
0
10 100 1,000 10,000

Euros CAPEX per kWh of energy storage
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@ Pumped hydro is the mostustainable energy storage solution oy

o
>

Turlough HillkL NBf | Y RC
energy storage since 1974

292 MW for 6hrs (1700MWh)
286m head, 6 turbines

2.6 million n® water

75%r roundtrip efficiency
£240 million motoday

w Reduces price fluctuations, improves energy securiglieves grid congestion
w Revenudrom arbitrage (buy low, sell high) & ancillary services (grid stabilisatior
w Uses local resourcescluding constructiomompanies

DTU Offshore 29




1. Pump Turbine

2, Motor/Generator

3. Main Unit Tranformer

4. Flap Gate

5. Turbine Inlet Valve

6. Pony Motor/Generator

7. 10 kV Switchgear, Control
Panels and Relays.

8. 2x 70 ton Bridge Cranes

9. False Roofwith
Soundproofing

10. Haunch Beams

11. 50 ton Bridge Crane

12. Cable Gallery for
290 kV Cables

DTU Offshore is working on pumped hydro with turkey nest, underground, seawater & quarry resen



