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Background

Renewable energy targets and incentives are promoting
development of distributed generation (DG)
— most connection of DG at distribution level

Distribution networks were historically passive networks

Connection of DG affects operation of distribution
networks

— Voltage levels / reverse flows / fault levels / thermal limits
— Implications for DNOs and Developers

Smart control methodologies are one way to mitigate
potential problems and raise penetration
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Background

* Voltage regulation in distribution network are generally
performed by OLTCs

— DG in power factor control

« Lots of research on active management
— Ranging from classical approaches to Al
* Some recent examples:

— AURA-NMS: Autonomous Regional Active Network
Management System (Imperial et al)

— Orkney Distribution Management System (SSE and Strathclyde)

— Centre for Sustainable Electricity and Distributed Generation
(SEDG) (Imperial, Strathclyde, Cardiff)
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Existing Work at |
Edinburgh University et

/

* Intelligent decentralised DG voltage control
— automatic voltage/power factor controller

« Strategies for OLTC tap setting
— Agent-based simulations in PSSE and Python

« Comparison of decentralised and centralised
voltage control for maximum DG penetration
— embedded voltage control strategy within OPF
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Based on premise that (artificial) intelligence can handle
uncertainties arising from limited information and
variable topology

Extend existing UoE intelligent DG control and agent-
based coordination methods to network components
— OLTCs, switches, dispatchable loads, etc.

Develop discrete, adaptive control and coordination of
switching and dispatch of DGs under a range of
information scenarios

Compare decentralised and centralised active control
methods to quantify their benefits and risks
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Qutcomes

* Methodologies to embed control approaches and
dispatch tools within network planning/operation models
under a range of coordination scenarios

« Comparison, on an equitable basis, of decentralised and
centralised active management in terms of:

— Performance
— Economics
— DG penetration

« Effective coordination of the project within the SFC work
package
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Tasks

Task A: Familiarisation with the tasl, literature survey
and survey of current network planning and
control approaches.

Task B: Familiarisation and initial implementation
of UoE's existing 'intelligent’ decentralised DG control
and coordination approaches.

Task C: Extension of intelligent control to additional

network components such as OLTC, dispatchable loads,

switches, etc.

Simulation of a range of information and coordination
Situations.

Task D: Comparison of decentralised approach with
centralised active management in terms of network
performance, economics and DG penetration.

Embedding of control algorithms within OPF-based
network planning and dispatch tools.

PhD write-up
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