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UK Power Networks Services

We work with In their chosen markets developing,
delivering and financing tailored energy infrastructure projects
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What we do

Our mission is to enable our clients to:
* Increase productivity

« Transition to a low carbon economy

* Release value from energy assets

. : New Energy World Class
By:

Technologies Engineering

* Increasing resilience

Increasing security Financial Excellence &
Capital Deployment

Reducing risk

Aligning power infrastructure to business goals

Future-proofing infrastructure
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Business drivers for energy change

Security Sustainability Reduce Costs

* Business growth ~ « Business * Renewable energy
disruption sources
* Assel i optimisation
electrification * Transients P

.  Reduce carbon
* Increasing energy < Outages

footprint
COStS
* New
 Asset utilisation business/load /
* Network efficiency growth .
_ Meeting your energy

* Integration of new requirements

technologies (e.g.

EVSs)

THE SUNDAY TIMES UK e
£
' . e WINNER ¢ Y INVESTORS Power
2016 Utility of the Year !."\“g |N PEOPLE | Gold Networks

WLLLLL Services 5




Technology options & benefits

There are multiple options in the market that
can assist your business targets and vision.
Each technology can add value in your business
by reducing energy costs, improving
security and reducing carbon footprint.

Costs
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Local generation Active Network
Management & EVs

Active network management

Electric vehicles Eﬁ
Local generation @

Renewable energy sources

Costs Costs

Renewable energy Energy Storage & EVs
Energy storage sourees (V26)
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Developing a microgrid solution

Energy management &

control
Real time control and optimal
dispatch

Maximizing the value of all
embedded technologies through [ 444l \ [ ------—-.
a bottom-up aggregation

Active Network

Management
Reducing/Increasing flexible
demand during peak hours

“““ EV charging & V2G
Renewable generation
Integrated parks,
bi-directional power flows

Solar PV Generation '

Renewable generation -
Reduced CO, emissions

Embedded generation,

CHP
Autonomy, resilience,
back-up generation

Energy storage
Local balance, resilience, - -
external revenue streams
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Case study — Smart Electric Urban Logistics (SEUL)

Project summary: Dods Ey

. . YOUD - ‘l’” “\.
Develop and deliver a system that will enable 100 Wonioring s o 231545 \DODS
the electrification of a 170 vehicle fleet at the

. . . : T&E.Trans .
UPS site in Camden, London and investigate robfem {EegocggjnOWEurope’sbiggestclimate
timed distribution network connections. U Sl @A
1958 Releases v COP21- CMP11
. . . Transport s p -

The project is funded by the Office of Low port wEumpesb,ggesrc,;ma,ep,ob,em{Eadm, e PARIS 2015
Emissions Vehicles (OLEV) in partnership with _
Innovate UK. RIRTT

Project drivers:
 Business growth Ultra Low Emission Zone

o S u Stal n ab I | Ity targ etS The Ultra Low Emission Zone (ULEZ) is an area within which all cars, motorcycles, vans, minibuses .

buses, coaches and heavy goods vehicles (HGVs) will need to meet exhaust emission standards
(ULEZ standards) or pay a daily charge to travel.

« Policy & legislation
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SEUL — System requirements

 Enable the electrification of 170 vehicle Base Demand (kVA) m Existing EV Demand (kVA)
fleet without any further distribution Spare Demand (kVA) m Connection capacity
L1100 ] ZQ =11 01 (0] €03 o 1= |

« High system availability

« Minimal business disruption

Demand (kVA)

 Delivery period aligned with the
Innovate UK requirements

« Economic & environmental friendly
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UPS site demand profile during a January 2016 night
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SEUL — System options analysis

mmm Maximum available demand (kW)  e=msMaximum demand with the EV's (kW)

Options:

)

~

l.a Reactive static smart EV battery charging

1D Reactive dynamic smart EV battery I I I I I I I I I I I I
Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul

Power (kW

charging

2.  Proactive smart EV battery charging s Available Energy for the EVs (W)
= = - Capacity required to charge the vehicles (kWh)

mmmm Available energy - 10% growth of site demand (kWh)

3.2 Static smart EV battery charging and

energy storage
3 b Dynamic smart EV battery charging and
"~ energy storage
3. Proactive smart EV battery charging and
"~ energy storage
Smart EV battery charging and energy
Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul

4.  storage, including route and multiple

locations consideration
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SEUL — Preferred solution

The preferred solution includes the
specification, design, development and
Installation of a microgrid solution that
Integrates the following technologies:

« Active Network Management (ANM)
* Energy Storage

Grid-connection

Core functionality:

The system monitors the total onsite demand
and during high-peak periods dynamically
dispatches an Energy Storage System
and/or reduces the charging output of the
connected Electric Vehicles to retain

Depot-building

EV Chargers

Monitor @ Monitor . |

Monitor Control

Control

Electric Vehicles

Energy Storage

demand below the capacity limit. S——
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SEUL — Project status and next steps

* Project is currently underway and the
system is due to be delivered in
December 2017

« Extended system tests are currently
carried out using emulators, to evaluate
the system’s performance and software’s
resilience

* Pre-trial system tests will last until March
2018

* One year trial period starts in April 2018
and is concluded in March 2019
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Conclusions

« Each organisation has different drivers, priorities and requirements when
Investing in energy infrastructure projects

« While individual technologies add value in your business their benefits are
maximized when these solutions are integrated and aggregated in a
microgrid solution

« Businesses such as UPS are now considering new, innovative solutions
Instead of traditional approaches and integrating them into Business as
Usual processes

* There is not a fit-for-all solution when developing smart infrastructure
projects

etWOorks
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Thank you!

Christos Keramisanos
Senior Innovation Consultant

E: christos.keramisanos@ ukpowernetworks.co.uk
P: 07812263116
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