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Virtual Power Plant (VPP) solutions to maximise value from
renewables, storage, flex and smart controls
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Name of the project and acronym

[Smart Integrated Energy Systems by 2022

Consortium partners

« Main contact person:
« Coordinating organisation:
« List of consortium partners:

b ESRU

Glasgow

] SIES2022
Paul Tuohy (paul.tuohy@strath.ac.uk)

University of Strathclyde — Electrical, Energy Systems (SCO)

Energy Technology Centre (ETC) — Industry Lead, SIES Centre (SCO)
Power Networks Demonstration Centre (PNDC) — Networks (SCO)
Best Transformer (BEST) — New Smart Transformers for Flex (TUR)
Magtel — Industry Lead in Spain parallel VPP implementation (ESP)
Innovatium — Engaged observer partner (SCO)
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Virtual Power Plants (VPP) can support decarbonisation but
techno-economic solutions are not yet well developed.

SI ES 2022 So I utio ns: SIES VPP Monitoring and Control Platform

For Monitoring and Optimised Control of energy assets for best

economicvalue from renewable, generation, storage and SIES Test Centre
= V P P CO n t rO I P I a th r m flexibility, to supporta 100% renewable future. For Iost and Developmertal IR to
I d I I ° 8 smart energy components and
] : . i systems within Virtual Power Plant
VPP Va ue Assessment MO € Ing SIES VPP Techno-Economic Modelling envronments)

To assess the value of VPP monitoring and control platforms for

u Te St a n d D eve I O p m e n t ce n t re renewables, storage, conversion and load flex, in support of

100% renewable energy systems.

. D e m O n St ratO rS: F I ex, G e n y StO re, The technical base is developed to TRL6, we are now looking to partner to take the VPP forward in :
A = : Housing, - Innovation Estates: LA
District, Building | Community and : wind, PV, Heat Pumps Green fea
H eat' H 2' EV' H 2 EV' N etwo rk and Mini District District Scale e Batteries Systems 4 and thermal Hydrogen Lt

and Industrial applications Commercial,

Education, SL

Energy Centres Smart Grids Buildings and EVs T

storage Production

We now seek partners to deploy the SIES outcomes
SIES Centre can support Industry with VPP ‘system-in-the-loop’

4

'l/ http://sies-project.com/project.html
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SIES 2022: VPP Demonstrations Findhorn

7

All substation +
network feeds
in/out monitored

S

network

Smart charger

/
Y

- .\ _,) Smartcharge |
SCADA |
data | West Whins, fszzzs
Findhorn 6 dwelling Social
675kW Housing block, .
Wind Earm | Energy Centre:
ASHP, SolTh, store

Findhorn

Low cost Pi/OEM
data/control platform

e

mart Grid

Local Hub / User Interface
Comms/ Cloud VPP

Fully Monitored Private
Wire Dist’n Network
Feeding 75 buildings

Domestic + Commercial
East Whins,

30 dwellings, %

individual ASHP, PV,
SolTh, MVHR, store,
Passivhaus

8 dwelling Social..,

Housing block,
Energy Centre:
WWHP, PV, store

Other relevant scenario’s modelled:

Battery Storage at windfarm (Li-ion, Flow)
District vs Micro-district vs per dwelling Heat Pump and EV transition impacts ¢
Industrial Estate or Community Scale Smart Energy Systems

0N TR N A 0% DY o0 OV 0N 0% ER O O 08 B

g8
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WAV 02

Wind Generation- Total Demand -
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e
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sy
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iy

|

C 1Week v =
Smart Control o
N Wooduios OSHP st
implemented at s 2 o
Energy Centresto ] T oo O Lo o s
optimise cost e.g. i
self consumption
. 0y
of PVand Wind
and optimum use 5
of tariffs -
2000
> 400% oo
. . Current Decision: 0
increase in of
self_ Last DHW Update . O:D!oldm
) 251 Seconds :gm o % 1300 00 1T00 1900 200 DO 010 000 M OO
consumption
of PV by heat

i e

pump

Energy Centres for Housing Blocks PV+HP+Store+EV
PV vs Solar Thermal evaluation
Network capacity mapped for HP, EV scenarios

Smart
Energy
Systems
ERA-Net

Smart
Energy
Systems
ERA-Net
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Green Hydrogen Production Plant: - 2
o - Typical week with VPP tracking of "
: Site | §: generation output and cost E
| H, Filling i g minimisation P i *
| = 1m0 R T Fouwo .
: Battery ! % P G CONAICC R Y
Network | 4 ||-|‘1 : »oor i £ | Wl
| cubstation [ _— e il A L | - o .
Diay
} - * I H, :: — il rodetion e DiperiPrios  ———CameraBon o0 tapert
N 1L
i i Import and Exparts - 6MW Wind / 1IMW Solar
E d Electrolysers H, Storage : Operational Operational - System Sizing
: ERGECEEEEEEET SE . E Controls Annual Electricity - (electrolyser optimum loading)
o l | == i Net Cost - L EMURL AL L CELL g
P ---\ - , i Fixed Order £409,237 o =
o I | [ VPP (Opt72) £131,956 - e
b ! -
| iGenemon | - E Cost Benefit of VPP Py
SNl i R I I

Other relevant scenario’s modelled:

* Green Hydrogen production and Electricity Generation (CCGT, Fuel Cell)
*  Electrification via Renewables plus Battery and/or Hydrogen for Industry Operations and Transport Fleets etc.
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Rankine SPEN sub station

market
VPP
optimiser
Energy Technology Centre Torus Building SURC
PV, Load, Heat, H2, EV, | PV, BV, Load PV, BV,
Battery, Wind (electric heat) Loads

Smart Sustainable East Kilbride (SSEK) Initiative:

The opportunity exists to develop an exemplar local non-domestic multi-
customer smart local network with renewable electrification of heat and
transport, storage, flexibility and VPP controls to support local value SETP Rankine Substation - Increased Generation
optimisation and DSO and TSO services. ETC will be the lead organisation

g

providing expertise and facilities for development and demonstration of e
emerging technologies including advanced control algorithms. o

gsoo
Model results: % o Scope fo.rd
* 500kW PV (available roof space) plus 250kW turbine < 30 | great.e:jv:;l:A
* VPP plus battery required to limit exports and increase self-consumption 200 orwin

ALt
lm'!m!lnn'. it I !'i'rW”n

Jan Feb  Mar Apr  May Jun Jul Aug Sep Oct Nov Dec

0

———Demand ~———Proposed Generation

y http://sies-project.com/project.html
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- Virtual Power Plants support decarbonisation and we have solutions...

SIES VPP Monitoring and Control Platform

economicvalue from renewable, generation, storage and
flexibility, to supporta 100% renewable future.

For Monitoring and Optimised Control of energy assets for best

SIES Test Centre

For Test and Development of TRL 3 to
8 smart energy components and

SIES VPP Techno-Economic Modelling

renewables, storage, conversion and load flex, in support of
100% renewable energy systems.

To assess the value of VPP monitoring and control platforms for

systems within Virtual Power Plant
environments.

The technical base is developed to TRL6, we are now looking to partner to take the VPP forward in :

Housing,
Commercial
and Industrial
Buildings

District, Building
and Mini District
Energy Centres

Community and
District Scale
Smart Grids

Wind, PV,
Batteries
and EVs

Innovation
systems +
applications
for flex

Estates: LA,
Industrial,
Commercial,
Education, SL

Heat Pumps
and thermal
storage

Green
Hydrogen
Production

We are working to take forward — and open for more win-wins!

H H, Filling
N 816 Y
5 4 BT H, Storage
ek ﬁ?lsbtride | semeen E

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

City / Town / District / Region  Industrial Plant / Operations

Energy + Sustainability Template for Buildings and Districts

7

s
; rf//l//?/lllll{lll{

Housing / Mini-districts /

Campus / Industrial Estates

HP+EV / Retrofits...

- We seek partners to deploy the SIES VPP and SIES VPP Value Assessments
* We offer a Test Centre to support Industry develop ‘VPP ready’ solutions

2

http://sies-project.com/project.html
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