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About ECT

Engineering Specialists
ECT - affiliated to the well-established Engineering 
Institute of Technology (EIT) - is an engineering education 
specialist. ECT delivers bachelor's and master's degrees.

Industry-Driven Programs
Our programs are designed by industry experts, ensuring 
you graduate with cutting-edge skills that are valued by 
employers. Our program content remains current with 
rapidly changing technology and industry developments. 

UK Recognised Education
ECT is OfS registered and accredited, meeting the Office for 
Students’ requirements for course quality, academic 
standards, student support and student protection. 

Lecturers and Instructors
Our teachers are subject specialists with industry 
experience and the requisite academic qualifications. 
The online platform allows ECT to source them from a 
large, global pool of expertise. 

Unique Delivery Model
We deliver our programmes via a unique delivery methodology 
that makes use of live and interactive tutorials, an international 
pool of expert lecturers, dedicated learning support officers, 
hands-on workshops and state-of-the-art remote labs connected 
to real equipment, and simulation software. 
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We are dedicated to ensuring that you 
receive a world-class education and gain 
skills that you can immediately apply in 
the workforce.



UKPRN: 10089771 4

Contents

• UK Net Zero Target by 2050.

• Future Challenges

• What is VPP?

• Residential VPP.

• Effects of future EV demand.

• VPP for EV coordination.

• VPP impact: validated results.

• Tesla VPP: A real-world application.



UKPRN: 10089771 5

• Wind and solar resources will be the main resources for electricity generation.

• Electrification of transportation and heating (e.g., EVs and heat pumps)

UK Net Zero target by 2050

2019

2050
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• High penetrations of DERs in the electrical grid may introduce a variety of detrimental conditions, 
including voltage swings and reverse power flow, which can cause grid instability.

• The intermittent nature of renewable energy resources, such as solar radiation at daytimes, causes 
balance complexity between demand and supply (e.g., Duck curve of electricity demand in California)

Future Challenges
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• Wind farms usually produce electrical power at wind speeds between 4 and 25 m/s. 

• In addition to wind power curtailment, Windstorms can damage overhead lines, resulting in power 
disruptions for clients.

• Recently, storm Éowyn, on 24th January, 2025, caused a power outage to thousands of people in 
Scotland.

Future Challenges
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Flexible Assets

Flexible resources

Generation Storage Demand

Weather dependant others
Residential

Commercial

Industrial

PV

Wind

Gas

Diesel

BESS

EVs 
chargers

Small-scale

large-scale

Residential
(7-11 kW)

Public
(up to 350 kW)

E-bus fleet

Rooftop

Ground-
mounted
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Flexibility Clustering

• Power flow direction:

› Bidirectional flow: Energy storage systems: EVs, batteries, pumped energy storage …etc.

› Unidirectional flow: Load & Generation (PV, wind, diesel)

• Flexibility duration:

› Upward ramping rate: includes the response time and the maximum power that can be injected.

› Downward ramping: includes the response time and the minimum power that can be injected.

• Availability time: such as the solar radiation period, the idle time of EVs.

• Available capacities: such as the batteries and EVs.

• Magnitude of injected power: how much power can be injected into the grid (i.e., charging and 
discharging power of EVs vary between 3 kW and 350 kW).

• Demand side flexibility: Controlling demand is considered the fastest method for balancing the 
demand-supply of the power grid.
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Charging Points in Edinburgh

Charging Power

150 kW CCS

CHAdeMO 50 kW

7 kW Type 2

22 kW Type 2

50 kW CCS

350 kW CCS

120 kW CCS

300 kW CCS

130 kW Tesla

250 kW CCS

44 kW CCS

CHAdeMO 44 kW

35 kW Type 2
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What is VPP?
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A VPP is a cloud-based network of:

1. Electricity generators (e.g., solar panels).

2. Electricity consumers (e.g., Heat pumps, EVs)

3. Electricity storage systems.

VPPs leverage IoT technology to aggregate and 
coordinate the supply and demand of distributed 
energy resources (DERs) and consumers.

What is VPP?
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Application of VPP
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Residential Virtual Power Plant
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VPP operation
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Optimization Methodologies for VPPs



UKPRN: 10089771 17

The simultaneous charging of large number of EVs at homes on arrival causes steep power demand from 
grid and deep voltage drop.

Effect of Future EV Demand on Distribution Networks

Mohammed Qais, Desen Kirli, Edward Moroshko, Aristides Kiprakis, Sotirios Tsaftaris, A virtual power plant for coordinating batteries and EVs of distributed zero-
energy houses considering the distribution system constraints,Journal of Energy Storage,Volume 106, 2025, 114905, https://doi.org/10.1016/j.est.2024.114905.
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• VPP is applied to aggregate and control the smart chargers of EVs and the installed solar-batteries 
system at houses.

• VPP utilized the grid power to fully charge the batteries during mid-day time.

VPP for EVs Coordination
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VPP Impact: Validated Results
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Tesla offers home solar panels and Powerwall 
systems designed to save on energy costs and 
sustainably power homes. The Tesla Energy with 
Tesla VPP system has been applied in different 
countries:

1. SA VPP1: South Australia’s Virtual Power Plant, a 
network of potentially 50,000 solar and Tesla 
Powerwall home battery systems across South 
Australia forming the world’s largest VPP. 

2. Puerto Rico VPP2: which now includes over 
63,122 participating Powerwall owners. 

3. Tesla Electric UK.

4. Tesla VPP in Texas and California.

Tesla VPP Program: A Real-World Application

[1] https://arena.gov.au/projects/tesla-virtual-power-plant/

[2] https://www.notateslaapp.com/news/2899/tesla-launches-live-dashboard-for-puerto-ricos-powerwall-virtual-power-plant-vpp
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“Virtual power plants can aggregate small, everyday 
energy assets and orchestrate their operation to 

function as a virtual large-scale power plant.”

Thank you so much for listening, and I welcome any questions or thoughts you may have.



Thank You!
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Upcoming Programmes

Engineering College of Technology (ECT) 
UK-Recognised Qualifications 

Start Date

Bachelor of Engineering (Honours) in Industrial Automation  September 2026, February 2027

Bachelor of Engineering (Honours) in Electrical Engineering September 2026, February 2027

Master of Science (Power System Analysis and Renewable Integration) October 2026, February 2027

Master of Science (Industrial Automation and Instrumentation Control) October 2026, February 2027



UKPRN: 10089771 24

Professional Certificates

Looking to upskill further? Check out the Professional Certificates!

These 3-month, non-accredited Professional Certificates of Competency, delivered by ECT’s affiliated 
institute, EIT, are designed by industry leaders and academics for technicians, technologists, engineers, 
and engineering professionals seeking to advance their expertise in a specific area. Featuring live, 
interactive webinars led by expert instructors with technical know-how, along with dedicated learning 
support, these courses are the perfect complement to an existing degree, qualification, or relevant work 
experience.

Find out more! 

https://www.ect.ac.uk/professional-certificate-courses/


Q&A
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Contact Us:

www.ect.ac.ukwww.ect.ac.uk

Website
www.ect.ac.uk

Head Office
Whittle Way, Stevenage SG1 2FS, 
United Kingdom

Phone
Inside UK: 0203 582 1389
Outside UK: +44 203 582 1389

https://www.ect.ac.uk/programmes/https://www.ect.ac.uk/programmes/

Courses
https://www.ect.ac.uk/programmes/
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