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IS RUNNING A HEAT PUMP ALWAYS BETTER o B
FOR THE ENVIRONMENT THAN A CHP? e Y0

No. When decarbonising large heat networks with
existing CHPs, the dynamic dispatch of CHPs and l
heat pumps could be the optimal approach.

The actual impact on total carbon emissions of
opting to run a heat pump or a CHP varies with
time and location, frequently and significantly.

There are many apps that can provide you with the average
electricity grid carbon intensity (g/kWh) in real-time, even on
a regional basis, but...

This is the first real-time marginal emission
factor app for the British national grid!
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| PRESENTATION PLAN
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e QOverview of marginal emissions concept

e The decarbonisation opportunity of hybrid heat
networks
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o Generation types and frequency of marginality

e Network constraints and algorithm methodology
e Demonstration of web application

o Key and anomalous marginal emission scenarios

o Potential impact on heat network decarbonisation

o Wider applications
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I MARGINAL EMISSIONS CONCEPT A
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Using the concept of the grid’s marginal emissions ~ From GridCarbon app:
to determine the impact of one’s elective electrical |- R

consumption or generation is not new. = ‘"IIIIIIIIII IIlIllllllllllllllllllllllljlll! -+

SAP now calls for the use of the Long-Run canontry oo o

Marginal Emissions Factors from the ZZZ# - %

government’s Greenbook . O  Aan-
Generation By Type (MW)

But the Greenbook’s values are the average for 0.

the year.
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Carbon Intensity (gC0O,/kWh)

The variability of the marginal emitter on the grid
is in fact fairly extreme. ::w . im
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| HEAT NETWORKS" UNIQUE OPPORTUNITY é“i"r;‘i"ﬁ'c
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Large heat networks have typically consisted of gas

boilers, gas CHPs and thermal stores. N > ® | @
+t + 1+ * > @

As decarbonisation is planned, the addition of heat HEHH
pumps are most commonly considered. @ 2 o o

Preserving a heat network’s capability of switching
between heat-generating sources and of time-of-use
shifting with thermal storage is advantageous.

Dynamic and smart dispatch of the assets within the
HN energy centre can provide significant total carbon
emission savings.
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| HEAT NETWORKS’ UNIQUE OPPORTUNITY

Carbon Intensity of Heat with CCGT as Marginal Generator
(Unabated CCGT Cl from BEIS SAP10.2 Consultation; 420g/kWh _e)
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Carbon Intensity of Heat with Constrained Renewables
(Assumed marginal grid Cl of zero g/kWh_e)
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| GENERATION TYPES AND MARGINALITY Strathcf?e

Marginal Generator - Marginal Emissions
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| MEF DETERMINATION

Market published data

Per-generator Final Demand at each Per-generator Bid/Offer
Physical Notification Grid Supply Point price

Volume-weighted price
by generator type and
y region

Aggregate output by
generator type and
location

Metadata

Power System Model

14-region zonal
model with

boundary transfer
constraints

A 4

Generator metadata

Generator dispatch and
regional flows/active
constraints

A

Marginal generator by region

A 4

Aggregate demand by
region

A 4

Grid Supply Point
metadata

Emissions intensity by
generator
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| MARGINAL EMISSION SCENARIOS
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Marginal
Emissions
Calculator
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Live Historical Future Scenarios Site Admin
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Marginal Emissions Calculator
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I IMPACT ON HN DECARBONISATION %“{':Si‘iiﬁ%
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Annual Carbon Emissions Savings Potential (100% heat
network demand contribution from primary source)
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| WIDER APPLICATIONS

e Significant genuine carbon reduction could be realised
with minimal infrastructural changes in many sectors.

o All flexible demand (and generation) should consider the
real-time MEF where economically achievable:

Electric domestic heating with thermal storage
Chilling plant with thermal storage

EV charging

Battery charging

Pumped storage

Smart appliances
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