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Abstract Future Research Road Map for Condition

Large-scale investment in transmission and distribution networks are planned over the Monitoring NERATION ”‘”'
next 10-15 years to meet future demand and changes in power generation. However, it is While there are many possible ways to measure the Power station L =
Important that existing assets continue to operate reliably and their health maintained. A parameters of asset health in the laboratory and in field t‘r"a::f::::or |
research project is considering the increased use of simulation models that could provide tests, these are often not practical for deployment

accurate prognostics, targeting maintenance and reduce in service failures. Such models throughout the network. This could be due to cost,

could be further refined with parameters obtained from on-line measurements at the asset. reliability, quantity of data, the need for regular human

It is also iImportant to consider the future development of the research agenda for interaction or measurement only being possible in an off

condition monitoring of power networks and with colleagues from National Grid, PPA line state. However, in the future improved measures are

Energy and the Universities of Manchester and Strathclyde, the research team are needed to monitor the overall health of the network than

preparing a Position Paper on this subject. currently exist. Identifying which areas of network

condition monitoring need to be further developed is one
of the activities of the EPSRC’s HubNet project. The

Reliable measurements and prognostic models outputs from this activity will inform policy and guide the High voltages and

strategic research agenda in this area with the aim of SuspInsion lowe:s (or pylons)
delivering new technologies to the sector.

Ensuring network reliability is a key driver behind condition monitoring, ideally being
able to predict when an asset is likely to fail means that pre-emptive action can be taken.
Obviously monitoring of assets on existing networks Is already undertaken; here the
research guestion is whether there iIs a subset of information that can be used within

prognostic simulation models. ldentifying this data is a key output of this project.
We have previously demonstrated a | - : Anecdotal evidence suggests that many of the existing

Experts opinions count

condition monitoring systems are not being fully utilised.
For example, data may not be analysed or arrives too late,
or in some cases if the monitoring equipment fails it is not
repaired or although installed it is not turned on. This could
be an indication of many possible causes, including the
perceived value of condition monitoring or loss of local
expertise originally responsible for installation and
operation.

low cost solution for diagnosing
leaks in oil filled cables [1]. By
using existing measurements from
a commercially available
monitoring system, a model was
developed that could identify the
onset of an oil leak within the
circuit. As well as using available
data, this project will also consider
the need for additional local
measurements such as local
ambient conditions or soil moisture < S
content (for buried assets). Monitoring of 11KV cable joint, courtesy of the University of Cyprus

P

Therefore it is important to survey asset managers,
researchers and engineers to find out not only what is
required for effective condition monitoring and where the
greatest value can be achieved but also their attitudes and
opinions on the subject. The results from this survey and

consultation will be widely reported.

If you are an expert with something to contribute to the

Mechanisms of Cable Failure research roadmap for condition monitoring of network

Bulk supply

assets please feel free to contact us with your views =
1324V u transformer station

Manufacturing Imperfections: Tend to increase
the local stress leading to either initial failure or
higher rates of aging.
Poor Workmanship: Damage caused during ooutory  Tox  Insuance Redice mamenance  dfthe. 10 Smaord Flot sac —
installation could increase the local stress leading e el el ot cmR rehom Tetme el meeener

to either early failure or higher rates of aging.
Overheating: Tends to accelerate thermal ageing
of the dielectric. The impact can be restricted to
short lengths (local) if the adverse thermal
environment is localized.

Mechanical: Tends to lead to mechanical failure
reducing the dielectric strength. The impact can be
restricted to short lengths if the mechanical stress

is localized. ot A — — — -
. . a e Cross_sectlon 2 perations aintenance ssel managers Ers
Water Ingress: Tends to reduce the dielectric

strength and increase the local stress. [2]

Question 1

What is your motivation to install transformer monitoring systems 1 3 2 kv

Increase

Sheath Hole

Please add any relever

Question 2.

What is the strategy or policies of your company(utility) regarding installation of Transformer monitoring systems

Install always
monitoring system Install TMS on
MNever install with new and suspicious Install TMS for

monitoring systems important TFOs transformers overoad supervision

Please add any relewver

Corroded ;
Neutral Question 3.

Who are the users of Transformer monitoring systems in your company (utility)

Image courtesy of Tony Davies High Voltage Laboratory

A Network for Feasibility Studies

Cyprus represents an ideal system to study as it is an islanded network that sees heavy demand

during the tourist season as well as being far smaller and less complex in design compared to UK Monitoring the power network

distribution networks. Image courtesy of Engineering Timelines Ltd, by Paul Weston
In addition, the Cyprus network operates at the same voltage levels as the UK and is similar in basic Assets in the power network cover a very large range of scale and value, from generation transformers
design. By collaborating with EAC it will be possible to rapidly assess the feasibility of providing at power stations and towers for overhead lines to low voltage distribution cables. While the cost of
additional local measurement data for prognostic modelling, before extending the research into UK condition monitoring at transmission levels represents a fraction of the asset value this is often not
networks. the case at distribution levels. The question being asked is, what really needs to be measured and
o how little data is required? The idea of making far greater use of simulation models that, for example,
G 2 E A T Ve e predict likely behaviour and then look for anomalies in future measurement data has not been tested
— 192V OVERHEAD Les @ 1526811 kv sUBSTATIONS but offers the possibility of providing a useful prognostic tool for all levels of the network.
TR T Conclusions
1521 OVERHEAD LINEG CPERATED AT 8
wmmm _ The development of a system that will allow targeted use of resources for repair and replacement of
e e o m - network assets, whilst reducing the number of in-service failures per customer KWh will provide
' a mm:f:‘%@ \ business benefits both in terms of reducing capital expenditure but also increased customers
gy % —— confidence. The area of condition monitoring is rapidly developing and additional benefits of this
p roue s [ am research are that not only will the feasibility of a ‘model more measure less” approach be investigated
_ = jpf‘”“‘“ﬂ A but the power industry will be widely consulted about the future directions of UK research in this area.
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