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Act 1

Net Zero



What is Net Zero->

* And what isn’t net
Zero

* Not using fossil fuels

* CCS for what you
can’t avoid

e Electrification

“A state where global emissions

of greenhouse gases (GHGSs) from
human activities are balanced by
withdrawal of GHGs from the
atmosphere”

“Net Zero is a GHG emissions target
binding to the UK to bring all GHG

emissions to Net Zero by 2050.”
-1.1 What is Net Zero ?, Energy Technologies
for Net Zero An IET Guide.
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Scope limitations
* UK Focused
* Electricity focused

* Fuel Mix Vs Grid Average



Power & Energy

“Energy is a physical quantity that must be transferred to an
object to move or heat it...

Power Is a measure of how quickly energy Is produced,
converted or used (energy per unit time)”
-1.3 Energy & Power, Energy Technologies for Net Zero An IET Guide



Variability of Demand

Average Demand (MW)

40000 A

37500 A

35000

32500 A

30000 A

27500 A

25000 A

Average Demand by Hour and Season

Spring
Summer
Autumn
Winter

< < < o < o ks ) o o kN o S S < S S S
D U~ SR N I A R A B SN AN N N N S RN N A
Time of Day




Solar Generation

Challenges - Not Zero with Solar
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Challenges - Not Zero with Solar

Net load - March 31
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Just add Storage->

Daily Units

Solar Battery sizing

Swoop & Hump Method

Critical Maximum

\ Critical Minimum

|-

Time of Year



Swoop & Hump Vs Reality
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Challenges - Intermittency of Wind

Dunkelflaute Dunkelflaute in Germany in January 2023

anticyclonic gloom

B Hydro power [ Biomass [ Offshore wind [l Onshore wind Solar



Challenges - Interconnections

* The sun is always
shining somewhere.

* Global problems are
difficult to solve nation
by nation.



Efficiency Vs Flexibility

* Gas
* 90% efficiency
e 7p/unit

+ 7.8p/KWh(t)

- GSHP

e Timer & Immersion

» 330% efficiency * 100% efficiency

« 25p/unit

+ 7.6p/KWH

« ASHP & Timer
« 290% efficiency
 7p/unit t)

+ 2.4p/kWh(t)




Balancing the Hicksagon
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Progress to Net Zero

ET for NZ says...

1. Electrification

2. Storage

3. Some amount of fuels

4. Small amount of fossil fuels
5. Negative emissions

NESO suspended new applications for
connected generation while they sort
out the queue - which already has
enough generation for not just 2030 but

2050 foo.

Table 1 Key indicators from the CCC monitoring framework

Key Indicator Progress

Households receiving energy

. Mot on track
efficient measures

Targets

All fuel-poor homes should be at
least band C by 2030.%%°

Reduce energy demand by 15% by

Residential energy demand On track 2030.11

Public EV charging points On track 3?:]"33305\: t‘;r;gg‘g;;;gﬁu
Offshore wind capacity tsrléitu"r L 50 GW of offshore wind by 2030."
Onshore wind capacity tsrlzll?:tw L 30 GW of onshore wind.*
:lzb:éﬁj g:i::;ii’:n”f tsr'f:t”"" O No more than 5% by 2030.!

E pump installations (PN Not on track gggéﬂﬂﬂ installations a year by

Trained heat pump installers Mot on track

50,200 installers by 2030.1¢

Source: Progress in reducing emissions: 2024 Report to Parliament - CCC



1a: Clean sources produce at least 95% of GB's generation

UK generation from clean sources, four quarter rolling totals to Q3 2024
100% 2030
target
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65.0%
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05
2010 2015 2020 2025 2030

In the latest 12 months 65.0%
of UK generation came from
clean sources.

Most of the growth in the
past three years has been
from offshore wind.

Nuclear generation has fallen
consistently since 2016.
Bioenergy output peaked in
2021.

1b: Clean sources produce at least as much power as GB consumes in total

UK electricity, terawatt hours (TWh), four quarter rolling totals to Q3 2024

400
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300 consumption
200 Clean
generation
100
0
2010 2015 2020 2025 2030

In the latest 12 months UK
clean generation was

185 TWh, or 42%, lower than
UK power consumption.

There has been little change
in total clean generation
since 2020.

UK power consumption has
fallen steadily over the past
20 years.

2: Reduce the carbon intensity of electricity generation to below 50gCO ,e/kWh

Carbon intensity of UK generation, gC0,/kWh, calendar years In 2023 the average carbon
500 intensity of UK generation
was 171g of CO; per kWh.
400
There was a 65% drop in
300 carbon intensity between
2006 and 2020. This was
200 initially due to the shift from
i coal to gas, and latterly to
100 increased renewable
2030 generation.
target
DZ‘EH 0 2015 2020 2025 2030

Clean power output more than doubled 2008 to 2020 Wind power increasingly dominates UK renewable

TWh. UK generation

TWh, UK

160
Nuclear

120 120

80 80

40 40 wind

Renewables
Onshore

wind

0
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0

https://commonslibrary.parliament.uk/research-briefings/cbp-10182/


https://commonslibrary.parliament.uk/research-briefings/cbp-10182/

Generation, CO, Emissions & Demand - Yesterday/Today O O Generation: 07/04/25 - 08/04/25

Source GW %
@ Gas 12.9

® Solar 3.4

@ Coal 0.0

@ Hydro 0.2

]

@ Wind 2.1

® Misc 0.5

@ Imports 5.1

Generation - Gigawatts (GW)

@ PSH 0.1

@ Biomass 2.5

® Nuclear 4.5
——

03:00 05:00 07:00 09:00 11:00 13:00 15:00 17:00 19:00 21:00 23:00 01:00 03:00 05:00 07:00 09:00 11:00 All 31.3

CO, emissions: 07/04/25 - 08/04/25
Source gCO./kWh % CO,(t)
Biomass 120 4.9 10,717
Imports 102 8.6 18,693
Gas 394 ! 182,784
Misc 300 . 5,446

120 ]

All 192 217,640

Carbon Inten sity - gCOJkWh

30
00:00 03:00 05:00 07:00 09:00 11:00 13:00 15:00 17:00 19:00 21:00 23:00 01:00 03:00 05:00 07:00 09:00 11:00

www.energydashboard.co.uk/live




* Are Data Centres in the Pathways-»

e m a2
low tem pnrntum processes, 12% is for drying and the WL
remaining 14% is miscellaneous. [3.1]. ® Heat

curre
pote

Cooling Demand

* 945% of cooling demand is :Inlmrnd using nlm:tru:lty .
[3.1], and includes air conditior and Climat
humidification), fans, cooling fo and e Heal
cooling for warehouse storage. give

s Cooling is predominantly focused on the service cool
sector, with 38% for retail, 37% for offices and 13% e The
for hotels [3.3]. e

a Canlinn Aamand hae ranianal rlimata-drivan

Pg10 ET for NZ



Act 2

Data Centres
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Data Centres:
Where are they->

* Enterprise — with the IT
department on site or
cloud access

Types of data centres

* Co-locate - third party
datacentre

* Hyperscale —= MS, Google,
FB, Amazon

* Edge / Urban - low
latency

Wholesale Colocation

Less fibre connectivity
Handful of customers
Larger deal sizes 250kW+)

Used by enterprises or
hyperscalers

Contract lengths typically
5-10 years+

Colocation pricing is lower

Power exclusive deals

power, cooling, and security

Retail Colocation

Highly connected
Hundreds of customers
Small deal size (5-250 kW)

Used primarily by enterprises

Contract lengths typically1-3 years

Colocation pricing is much higher

Often power inclusive deals

Enterprise Colocation Hyperscale
Purpose-built private facility — Most common form — Wholesale Colocation vs
for one customer of data centre Build to Suit vs Self Build
Owned or leased Serviced office equivalent Facility sizes typically
Facility sizes typically 1-5MW of the data centre sector 10-50MW
fo] 565 ra Contra i
Often occupied by IT -fjri“’h’ ‘ﬁ?:?s ’dq"-tk'-:n . szgtf:catrffgths typically
companies or banks AR SUSETENIER ¥
Occupier is responsible l:a;.gmu typically Colocation pricing is lower
for all M&E Power exclusive deals
Often used by ri .
BT R A R Occupiers are usually Amazon
Operator responsible for Web Services, Microsoft, and

Google




Virtual Tour
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FLAPD and secondary market supply

The biggest data centre markets of Europe are
Frankfurt, London, Amsterdam, Paris and Dublin -
collectively referred to as FLAPD. Secondary markets
in Europe are also expanding, albeit from a low initial
base. Some secondary markets, such as Milan, have
fast-growing wholesale segments.

Mote (1) Data are reflective of market size c. Q4 2023,

Note (2): The secondary market category is comprised of the following markets:
Berlin, Brussels, Madrid, Milan, Munich, Stackholm, Warsaw, Vienna, and Zurich.

Source: CERE

CERE RESEARCH

P FLAPD markets

B Secondary markets

Dublin:
278MW

Paris:
L75MW

London:
1,038MW

Amsterdam:
569MW

Frankfurt:
839MW

Secondary

Markets:
Total: 810MW

© 2024 CBRE, INC.



Characteristics of Demand : Power

* Pwr IT

* PUE

* 2N supply

- USP

* Island only generation



Typical infrastructure

A data centre is a facility at the crossroad between
a real estate asset and the local infrastructure.
The schematic depicts part of the structural
equipment required to operate such a facility.

If the utility power fails, batteries provide
instant power, usually for 10 minutes, followed
by generators that are usually powered by
diesel, The uninterruptible units (UPS) can then
maintain stability in the facility and continue to
provide the power distribution units (PDUs)
with power.

The chiller components provide cooling to
thedata centre, The chillers create cool air,
delivered to the servers. The water within the
chiller network removes the hot air exerted by
the servers out of the data centre.

Sources Digital Realty and CBRE
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Characteristics of Demand : Energy

* Demand from Capacity
* Space sold to clients — uptake 85%
* How much clients use their allocated capacity - utilisation - 15-85%
* PUE1.1-1.5
* Actual power demand ~ 14-108% of rated size. Call it 50%

* Demand profile
* Flat and constant - 24/7/365
* Hard no to flexibility
Al is all over the place.



Increasing Demand

FLAPD and secondary market supply and utilisation (MW)

¥ 4 ° 2016 2017 2018 2019 2020 2021 2022 2023
* Moore’s Law - transistor - 65 oo |
density doubles every 2 3000
years b
° ¥4 1,500
¢ erth S Law — SOftware 1,000
efficiency halves every 1s 500
months. o
1.000
 Jevons Paradox - Spend 1500
o 2016 2017 28 2019 2020 20 2022 2023
Increases as COSt decreases mmmSypply (FLAPD) ~ mmmmSupply (Secondary) — =—C=—Utilised (FLAPD) Utilised (Secondary)

Source: CHRE, G4 2023



How much energy is that»

1GW capacity IT

~500 MW Pwr demand
24/7/365

= 4.38 TWh In 2024

Enough energy to make
62,571,428,571.4 cups of tea!

Rising by 5% to 10.95 TWh by 2030

-

“Homes, cars, data centres, £
industry: our collective appetite &
for electricity will continue to
grow at an exponential rate.”

JULIA PYKE,

JOINT MANAGING

DIRECTOR AT
\ SIZEWELL C /

EU projects estimate that data centre demand
power demand will triple by 2030, rising from
62 TWh to over 150TWh.

This would increase their share of total

consumption from 2% today to about 5% by
2030.

-Matthias Buck, Why data centres should feature
prominently in the clean industrial deal.




Act 3

Net Zero Vs The Data Centres



What can be done to save us all-»

» New Nuclear — SMRs &
- Flexibility $§
- DCs as a heat source

* Site with natural generation/cooling x

* Reduce demand for data x



But, is it a big number-

(vs increasing demand for electrification)

« 2023 - 316.8TWh
« 2050 - >600TWh

Chart 5.1 Electricity consumption by sector, 2000 to 2023 (DUKES Table 5.1)

400

350

300

250

200

TWh

150

100

50

0

2000 2002

2006 2008

Other

Commercial consumption down by 22 O

per cent since 2010
Domestic consumption down by
22 per cent since 2010 O

Industrial consumption down by 18
per cent since 2010

2010 2012 2014 2016 2018 2020 2023

Generation (TWh)

Electricity mix
1000

00 I l I I .

400

200 I I I I
0 [ I

2019 ESC-C ESC-P FES-LTW  FES-3T FES-CT  CAT-ZCE  CCC-B

M Other (inc. interconnectors) Wl Nuclear M Fossil fuel, CCS

B 'Wind - offshore M Bicenergy, no CCS M Fossil fuel, no CCS
Wind - onshora M Bicenergy, CCS
Solar PV M Other renewables

Chapter 5 - ETforNZ



But, is it a big number-
(Power)

~1GW IT "
~0.5 MW Pwt

Power, GW
[ 2
=oon
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But its inflexible load..»

Generation, CO, Emissions & Demand - Yesterday/Today
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...its reliable base load.



Conclusions

¢3¢

* Climate Emergency!
Or
* Storm in a tea cup?
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Go g|e how many cups of tea are consumed in the uk per year X

Al Images Shortvideos News Videos Web Forums i More

4 Al Overview

The UK consumes approximately 62 billion cups of tea per year, equivalent to

. : . Frequent
around 165 million cups daily. ¢ Associat
. . Q: HOW I
Here's a more detailed breakdown: |
EACH DA
» Daily Consumption: Britons drink roughly 165 million cups of tea every day. @ © UK Tea
* Annual Consumption: This translates to about 62 billion cups annually. @
*» Tea Market: The UK tea market is worth approximately E700 million annually. @ List of cc
+ Consumption Location: Around 86% of tea is consumed at home, while 14% is W'“'F"?d“
. W Wikipec
consumed outside the home. @

» Per Capita: The UK is a major tea-drinking nation, with Turkey and Ireland being

Tea Fact

the only countries with higher per capita consumption. @
Compan'



Corrections

Net Zero Vs The Data Centres



Before we go to the floor...

In 1987, the United Nations Brundtland
Commiission defined sustainability as

“meeting the needs of the present without same  Global population is tending to
compromising the ability of future stabilise at Ten Billion in this century.
generations to meet their own needs.”

-un.org

We need to reconfigure the planet
to sustainably support ten billion people in comfort.

Our current global agricultural system is designed to
operate in our current climate.
The less the climate changes, the easier this will be.

«



Q&A

Net Zero Vs The Data Centres
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