Accepted Manuscript =

Renewable Energy

AN INTERNATIONAL JOURNAL

s Kalogirou

The importance of forecasting regional wind power ramping: A case study for the
UK

Daniel.R. Drew, Dirk.J. Cannon, Janet.F. Barlow, Phil.J. Coker, Tom. Frame

PII: S0960-1481(17)30697-3

DOI: 10.1016/j.renene.2017.07.069
Reference: RENE 9044

To appear in: Renewable Energy

Received Date: 08 November 2016

Revised Date: 05 June 2017

Accepted Date: 14 July 2017

Please cite this article as: Daniel.R. Drew, Dirk.J. Cannon, Janet.F. Barlow, Phil.J. Coker, Tom.
Frame, The importance of forecasting regional wind power ramping: A case study for the UK,
Renewable Energy (2017), doi: 10.1016/j.renene.2017.07.069

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form.
Please note that during the production process errors may be discovered which could affect the
content, and all legal disclaimers that apply to the journal pertain.



O 0 9 N n b

10

12
13
14
15
16
17
18
19
20
21
22
23

24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42

The importance of forecasting regional wind power ramping: A
case study for the UK

Daniel. R. Drew!*, Dirk. J. Cannon',, Janet. F. Barlow!, Phil. J. Coker? and Tom. Frame!

' Department of Meteorology, University of Reading, Reading, UK

2 School of Construction Management and Engineering, University of Reading, Reading, UK

* Author to whom correspondence should be addressed; E-Mail: d.r.drew@reading.ac.uk;
Tel.: +44 (0)118 378 7696

Abstract

In recent years there has been a significant change in the distribution of wind farms in Great Britain,
with a trend towards very large offshore farms clustered together in zones. However, there are
concerns these clusters could produce large ramping events on time scales of less than 6 hours as local
meteorological phenomena simultaneously impact the production of several farms. This paper
presents generation data from the wind farms in the Thames Estuary (the largest cluster in the world)
for 2014 and quantifies the high frequency power ramps. Based on a case study of a ramping event
which occurred on 3rd November 2014, we show that due to the large capacity of the cluster, a
localised ramp can have a significant impact on the cost of balancing the power system on a national
level if it is not captured by the forecast of the system operator. The planned construction of larger
offshore wind zones will exacerbate this problem. Consequently, there is a need for accurate regional
wind power forecasts to minimise the costs of managing the system. This study shows that state-of-
the-art high resolution forecast models have capacity to provide valuable information to mitigate this
1mmpact.
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1.0 Introduction

In recent years there has been a significant growth in wind power in the UK. Between 2008 and 2014,
the installed capacity of wind turbines increased from 2.9 GW to 12.4 GW and the proportion of
electricity provided by wind power increased from 1.5% to 9.3% [1]. Much of this growth is the result
of the development of offshore wind. Following the construction of the offshore wind farms in the
second round of developments (started by the Crown Estate in 2003); the offshore capacity has risen
to approximately 5 GW (40 % of total wind capacity). Much of this new capacity has been installed in
a small number of very large wind farms which are located in clusters. For example, in the Thames
Estuary alone there is approximately 1.7 GW of capacity [2]. This trend looks set to continue as the
third round of offshore wind development in the UK, launched in 2009, identified 9 zones within
which a number of individual wind farms could be located. Consequently, following the construction
of the round 3 wind farms the majority of GB wind capacity would be located offshore in clusters of
very large wind farms [3, 4].

Concentrating large amounts of capacity in a small number of wind farms in close proximity can lead
to large regional ramps in generation on time scales of minutes to hours as the impact of local
meteorological phenomena could simultaneously impact production in several sites. Drew et al [5]
showed that on time scales of less than 6 hours, the ramps in generation of the cluster of wind farms in
the Thames Estuary were larger than those of the more spatially dispersed onshore wind farms. Large
fluctuations in power on short time scales have also been observed at the Horns Rev wind farm [6, 7].
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