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About Upside Energy
Award-winning cloud platform, using advanced algorithms and artificial
intelligence to manage and monetise very large portfolios of diversified and
distributed energy assets.
Major
Customers

Headquartered
in Manchester

Major
Partners

35 person team

Financial
Backers

Software engineers
and data scientists

Our platform prov ides ability to intelligently
manage & optimize distributed energy assets
BESS

CUSTOMER ASSETS

ICE
UPS
EV

HESS
Hot Water

UTILITY
or
OEM

WHOLESALE
POWER MARKETS

SaaS
FORECAST
OPTIMISE
DESPATCH
MONITOR

Heat Pump

ANALYSE

LOCATIONAL

FLEXIBILITY MARKETS

ANCILLARY
SERVICES

We believe Upside is unique because…
Recognised leader – On major policy committees and roundtables, major awards and grant

funding from the government.
Innovator – Dedicated R&D team, major research partnerships and patents.
Asset agnostic – Diverse integrated asset types.
Proven track record of delivery – Signed up major customers in short time.
Real-time – Control assets across the Internet in under 100ms.
Speed to market – Direct asset integration making deployment fast and cheap

“ W E A R E C R E AT I N G T H E
F L E X I B I L I T Y P L AT F O R M F O R
THE NEW ENERGY SYSTEM”

Decarbonisation of domestic heat: from the micro
to the macro and back again
Graeme Hawker, Institute for Energy and Environment, Department of Electronic and
Electrical Engineering, University of Strathclyde

The Heat Sector under Net-Zero
 Switching homes to low-carbon heating remains a major
challenge - an overhaul of the approach to low-carbon
heating and energy efficiency is needed
 The Government’s planned 2020 Heat Roadmap must
establish a new approach that will lead to full
decarbonisation of buildings by 2050
 New homes should not be connected to the gas grid from
2025
 By 2035 almost all replacement heating systems for existing
homes must be low-carbon or ready for hydrogen, such
that the share of low-carbon heating increases from 4.5%
today to 90% in 2050
 Low public awareness of the need to move away from
natural gas

The UK Context
 Spatially heterogeneous population
 33% urban, 39% suburban, 28% rural by household

 Large volume of ageing housing stock
 Limited progress in improving efficiency

 Ageing T&D network
 Particularly constrained at local scales

 Plentiful renewable resources
 Large volumes of curtailed energy

 High natural gas penetration
 79.8% of domestic heat demand in 2012
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Understanding Heat Demand
 Gas consumption data as a proxy

 Ignores non-gas heat sources
 Temporally and spatially aggregated

 Smart Meter Datasets

 Privacy Issues
 Carrier vs service demand

 Sub-national electricity data
 Difficult to disaggregate

 Time-of-use Surveys

 Very limited in number and scope

 Heat Maps
@UKERCHQ

Demand across multiple vectors
On 1st March 2018 at 6pm:
• hourly local gas demand: 214GW
• electrical supply: 53GW

Grant Wilson, University of Birmingham
http://www.ukerc.ac.uk/publications/local-gas-demand-vs-electricity-supply.html

Systems of buildings and people

Flett, G., & Kelly, N. (2017). A disaggregated, probabilistic, high resolution method for assessment of domestic occupancy and electrical demand. Energy and Buildings, 140, 171-187.

Coupling Local and National Views
Local Energy System Modelling (Strathclyde)

National Decarbonisation Modelling (UCL)

 Detailed spatial and temporal simulation to derive total
 Disaggregation of the residential sector in a Whole System
Delivered Cost of Energy (£/kWhe), Emissions Intensity
context, taking into account:
(kgCO2/kWhe) and Abatement Cost (£/kgCO2) for the
 Different future target emission levels
domestic sector under different heat technology scenarios
 Different constraints on technology uptake/utilisation
in 2030:
 Network costs
 Natural gas / fuel oil base cases
 Based on UK TIMES model
 Biomethane/hydrogen
 5 types of heat pump
 Evaluating potential contributions towards national
decarbonisation from the residential sector
 CHP and heat networks
 Identifying potential short/medium term policy
 Thermal storage
targets and commonalities
 Within 3 UK contexts: Urban / Suburban / Rural
 Considering costs and options in:
 Grid-level electricity / gas
 Last mile network reinforcement
 Opportunity value of PV and embedded wind

O. Broad, G. Hawker, P. Dodds, (2019) Decarbonising the UK
residential sector: the dependence of national abatement on
flexible and local views of the future (in review)

Local Network Modelling
Rural

Disaggregate UK energy system into exemplar
archetypes
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Demand and technology modelling
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Heat load does not follow existing
diversity patterns
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Increasing No. Households
Hawker G. (2018) Spatial and temporal disaggregation of whole system energy models through exemplar local multi-carrier networks

Working with the system we have
1 house
3 occupants

1 LV Feeder
59 houses
162
occupants

1 LV Xformer
292 houses
697 occupants

Heat buffering and thermal storage

Recognising the link between
buildings and networks

Marinho de Castro, M.M. et al., (2018). A Taxonomy of Fabric Integrated Thermal Energy Storage: A review of storage types and building locations. Future Cities and
Environment. 4(1), p.5.

Thermal storage capacity

Daily

Weekly

Seasonal

Allison, J., Bell, K., Clarke, J., Cowie, A., Elsayed, A., Flett, G., ... Hawker, G. (2018). Assessing domestic heat storage requirements for energy flexibility over varying timescales. Applied Thermal
Engineering, 136, 602-616.

Where has all the hot water
storage gone?
 UK domestic new-build properties are shrinking
 Combi boiler installations have ‘freed up’
additional space in many houses which is now
being used as living space

 Many new-builds may not have sufficient
supportive infrastructure (or space) to retrofit
 BEIS ‘Future Framework For Heat in Buildings’
call for evidence is considering futureproofing for
storage in new build requirements

Uncertainty in supply and
technological performance

O. Broad, G. Hawker, P. Dodds, (2019) Decarbonising the UK residential sector: the dependence of national abatement on flexible and local
views of the future (in review)

CHP district heating – unlocking
future transitions

Opportunities in local supply
Proportion of
wind capacity
available as
surplus capacity

Abatement costs for high temperature heat pump
scenarios compared to fuel oil condensing boilers, rural
model, central assumptions
Hawker G. (2018) Spatial and temporal disaggregation of
whole system energy models through exemplar local
multi-carrier networks

The Whole-System View
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Housing sector emissions near-zero under aggressive targets (modelling conducted by Oliver Broad of UCL)

Detail of the Residential Sector
Household demand breakdown
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Disaggregation by housing type
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Under aggressive emissions reduction, constraints on HP
deployment leads to increased use of hydrogen or biomass
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GHG90 alternative cases

GHG80 alternative case
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Steps taken to accelerate
deployment of unconventional
systems lead to their increased
contribution to emissions reduction
over heat pumps – a role for more
varied incentives?
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…which all combines to
increase the role the
residential sector may take
in the medium term

Coordination is complex

Webb, Tingey and Hawkey (2017), What we know about local authority engagement in UK energy systems, UKERC and ETI

Local Heat and Energy Efficiency
Strategies (LHEES)
 15-20 year period
 Authority-wide strategy for energy
efficiency and heat decarbonisation
 Designate zones that set out the
most appropriate options to help in
phasing delivery programmes
 Socio-economic assessment of
solutions
 Net improvement in social welfare

Not just about costs and
emissions

@UKERCHQ

Spatial variance
 Technical

 Network
availability/capacity
 Housing density
 Demand level /
density
 Housing efficiency
 Technology
characteristics
 Supply-side
evolution / access

 Economic
 Technology costs
 Access to capital
 Ownership models
 Commercial actors

 Social/behavioural
 Demographics
 Fuel poverty
 Rebound effects
 Acceptance

Zonal definition & prioritisation
@UKERCHQ

Near-term LHEES goals
 Achievable policies and business models which incrementally decarbonise realworld systems at a local scale
 Within the context of uncertain evolution of regional/national-scale systems
 ‘Bridging’ solutions and long-term sustainable options
 Unclear coordination for non-incremental change

 A clear picture of the likely technical performance and efficiency of low-carbon
options
 Breakdown of discrete responsibilities between homeowners/housing
associations, local authorities, network owners/operators and national bodies
 Danger of near-term small-scale efforts undermining the business case for
more transformative change?
 A need to consider the first, middle and last thousand homes

Energy service growth
increasing energy cost

Increasing
utilisation and
cost recovery
= increase in
investment in
new capacity

Actual and
predicted
increased
network flows
= increased
investment in
network capacity

Increasing energy
service demand
= increase in
demand for
extant energy
carrier

Disaggregation of demand and
rebound effects

Sources: [1] England, Northern Ireland, Scotland and
Wales 2011 Census: Office for National Statistics ;
National Records of Scotland ; Northern Ireland Statistics
and Research Agency (2017): 2011 Census aggregate
data. UK Data Service (Edition: February 2017). DOI:
http://dx.doi.org/10.5257/census/aggregate-2011-2; [2]
UK GOV, Sub-national electricity and gas consumption
data 2015

University of Strathclyde IPPI blog October 2018 - Reducing emissions from heating our homes – does one size fit all? Jack Flower and Graeme Hawker

Network services from heat

Allison, J., Cowie, A., Flett, G., Hand, J. W., Hawker, G., & Kelly, N. J. (2018). Modelling responsive demand from electrified domestic heating and storage under different operating strategies. Paper presented at
uSIM - Urban Energy Simulation, Glasgow, United Kingdom.
Oluleye, G., Allison, J., Hawker, G., Kelly, N., & Hawkes, A. D. (2018). A two-step optimization model for quantifying the flexibility potential of power-to-heat systems in dwellings. Applied Energy, 228, 215-228.

Demand flexibility within the
ELECTRA ‘Web of Cells’ concept
Shifting from ‘supply follows
demand’ to ‘demand follows
supply’
Each cell operator attempts to
solve problems locally through
use of local flexibility in
generation and demand (through
aggregation)
• Producers
• Consumers
• Prosumers
• Aggregators

www.ElectraIRP.eu

Involves accurate forecasting of
demand within the context of
increased renewable
penetrations

Hydrogen Network Scenarios
Managed Decline

Gas Islands

No new homes are connected to the gas grid after 2025. Existing
homes are gradually converted to low-carbon heating,
predominantly using electricity. Incentives are introduced to shift
industrial and commercial users to non-gas alternatives. Eventually,
the number of users using the National Transmission System and
distribution networks makes them uneconomic and they are
decommissioned.

Distribution network areas are individually repurposed to hydrogen
production and transport, and individually disconnect from the
National Transmission System. There is an insufficient market in
hydrogen to justify a new NTS, and this is decommissioned. Each
distribution area is managed as a standalone network.

Transformation and Re-use

A New Network

Initially hydrogen is blended into the NTS at supply points up to
safe limits alongside biomethane. As this limit is approached, there
is a gradual conversion of consumption technologies to be
compatible with a pure hydrogen mix. Gas power stations are
similarly converted as the price of hydrogen production decreases.
NTS assets are switched out for hydrogen compatible
infrastructure, and at some nominated future date there is a
national-scale switchover to hydrogen.

Hydrogen distribution systems are developed as new assets,
operated in parallel with the existing natural gas network.
Consumers are provided with a choice between the two systems,
supported by appropriate incentives. Eventually a market in
hydrogen develops which justifies a new hydrogen NTS. The
existing natural gas NTS is decommissioned once the number of
users becomes uneconomic.

Example: The Acorn Project
European Project of Common Interest, with support
from Connecting Europe Facilities fund, UK Government
and Scottish Government
St Fergus Gas Terminal – where 35% of all natural gas
used in the UK comes ashore
• Conversion of natural gas to hydrogen via Steam
Methane Reformation (SMR)
• Creation of a major hydrogen and CCUS hub
• Economic opportunity for deep-water port at
Peterhead as a CO2 import point
• Repurposed onshore pipeline to the central belt
• International CO2 storage hub in the North Sea
reusing existing stores and pipeline assets
• Dedicated pipeline to supply hydrogen to transport
and district heating under the ‘Aberdeen Vision’

Some conclusions
 There is a paucity of good data to understand heat demand – building and
occupant simulation can be used but must represent complex interacting systems
 Care must be taken when using carrier demand as a proxy for service demand

 The UK is a highly spatially heterogeneous system with a broad variety of extant
technologies and use cases, there is no ‘one size fits all’ solution
 The thermodynamic case for heat pumps suffers when it meets reality

 Building standards and efficiency have direct and significant impacts on network
requirements and technology use cases, not only in terms of aggregate demand
 Local decision-making and strategies are key, but exist within a restricted domain
and must be connected to national-level transitions
 District heating represents a low-regret option

 The least-cost and least-emissions pathways (both for the system and consumer)
are subject to high uncertainty – unlikely to be a way forward which relies wholly
on existing market mechanisms

UKERC Energy Data Centre
 Central STFC-run repository for UK energy data and research
 Around 6,500 datasets
 Allows datasets to persist beyond projects
 Across public, private and third sector
 Access management
 Roadmaps and research surveys

 Consider using it as a repository for your projects – meets
requirements of EPSRC data management plans
 DOI mint

https://ukerc.rl.ac.uk/

