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ABSTRACT

Many electricity utilities are currently orienting their
passive distribution grids towards actively controlled
networks in order to efficiently host increased levels of
distributed energy resources. This development might
lead to re-engineering the planning process as well as
adding the necessary procedures, methods and tools.
The state of this development is still undetermined.

This paper presents the results of a worldwide survey
conducted as part of Cigré working group C6.19
activities. on the tools and methods used in utilities for
the planning and optimization of the distribution
network. The objective of the survey was to determine
the state-of-the-art and the required enhancements to
the planning process in order to transition to an active
distribution network.

INTRODUCTION

In recent years distribution utilities have started to
evolve their passive distribution grids towards actively
controlled networks, which can incorporate significant
levels of distributed energy resources (DER) in an
efficient and cost effective manner. In some cases these
efforts have led some utilities to re-engineer their
planning processes while adding the necessary
procedures, methods and tools to support the
development of active distribution networks.

This paper presents the results of a survey conducted by
Survey Taskforce, part of the Cigré C6.19 working
group (WG) [1], on the tools and methods used in
companies for the planning and optimization of the
distribution network. The aim of this survey is to
determine the state-of-the-art and identify which
developments are needed for the planning of active
distribution network. In addition, the paper summarizes
the bottlenecks in existing planning procedures. These
bottlenecks are derived from the responses to a
questionnaire  which was distributed by the
EURELECTRIC [2] and the WG members to energy
utilities and universities worldwide. Moreover, this
paper elaborates on the problems and barriers identified
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by respondents that constrain the planning and
development of active distribution networks.

The paper starts with the targets of the survey and the
intentions of Cigré WG C6.19, followed by an overview
of the survey results. Conclusions drawn from the
survey results are then presented.

SURVEY OBJECTIVESAND METHOD

Information obtained from the survey is being used by

Cigré WG C6.19, which aims to address the planning

and optimization of active distribution systems. This

survey aimsto clarify the following aspects:

= The state-of-the-art and needed developments to
facilitate the planning of active distribution
network;

= Bottlenecksin existing planning procedures;

= Problems and barriers which respondents are
experiencing during the planning and development
of active distribution networks.

Based on the typical distribution utility network
planning process, a questionnaire was developed that
aims to assess the extent to which utilities are factoring
in active networks into their planning. After distribution
to energy utilities and other role players, the responses
were grouped into geographical regions. Africa,
Oceania, North America, South America, Eastern
Europe, Western Europe and Asia. Regiona reports
were compiled to create a survey report that includes the
knowledge and experiences of the WG C6.19 members
from the specified regions.

As per Fig. 1, more than 90% of respondents confirmed
that they follow the traditional steps of the typical
distribution network planning process. There are,
however, significant differences in how these activities
are done, including whether active control isincluded in
the planning process. Furthermore, an average of around
50% of the respondents indicated that they conduct
planning activities in addition to those of the typical
planning pracess included in the questionnaire.
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Fig. 1 Alignment with typical planning process

OVERVIEW OF SURVEY RESULTS Fig. 3 Forecasting of demand and distributed generation

Each main activity of the typical distribution utility
planning process was assessed through questions related
to the development of active distribution networks. This
commenced with inquiries related to the information
used for the planning of distribution networks as shown

Interestingly, only a few develop their plans on a
dtatistical basis. It is also notable that few develop
forecasts for distributed generation (DG), and hence
only focus on the traditional forecasts of load demand.
This may be a result of the ‘Fit and Forget’ srategies

inFig. 2. _ _ that have historically been implemented. The lack of
o oty o DG forecasting appears to be compromising the
100 accuracy of the demand forecasting and could be a key
obstacle impeding the planning of active networks. As
Consider m%r’l'neact}osnpf;gé § confirmed by respondents this dilemma continues
Dee;fgrc]tdsgifde to new estates, during the network analysis that is based on the
Integration office buildings, forecasts, see Fig. 4.
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Fig.2  Information from markets and customers

Based on the responses shown in Fig. 2, the mgjority of
respondents utilize information from customers and
markets. An increasing number of respondents access
other sources of relevant information, and are adapting
new approaches for the prediction of future demand and
generation. More than 50% of respondents strive to
consider the effects of demand side integration.

Utilise internal or
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or standards on
network analysis.

Perform load
flow calculations
during analysis.

Particular tools
developed or
purchased to

assist with network
calculations.

Short-circuit
calculations.
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reactive power.

Fig. 4  Network analysis

Calculate voltage
variations.

The summarized responses in Fig. 4 confirm that
essentially only the traditional network calculations are
conducted during network analysis. Constraints are
addressed via solutions that reflect the policy and
objectives of the utility concerned, see Fig. 5.

With regard to the forecasting activities, Fig. 3
illustrates the wide range of activities that are conducted
by the respondents. The low score of ‘extrapolation of
historical data’ confirms that most forecasts are based
on information from markets and customers
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Fig.5  Alternatives research

It is apparent that alternative research presently makes
little consideration for active network solutions (left
side of Fig. 5). It is also notable that the majority of
respondents make no use of interna or nationa
guidelines during the development of solutions for
possible bottlenecks. This is also confirmed in the
evaluation and selection of aternatives as shown in Fig.
6.
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Fig.6  Evauation and selection of alternatives

As per Fig 6 amost half of the respondents indicate that
they do not to use standard tools for the evaluation of
dternatives. On the contrary, the design of selected
aternatives is generally based on predefined conditions,
as shown in the right half of Fig. 7. Moreover, the
answersin Fig. 7 reveal that the majority of respondents
implement active control for the HV and MV levels.
Very few respondents apply active control at the LV
level.
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SURVEY RESULTSPER REGION

The analysi<s and conclusi ons of the previous section do
not reveal any particular regiona differences. However,
the table in the Appendix provides the same results
divided by region.

This information enables researchers to generate
benchmarks on active distribution networks in a certain
region aongside the overview provided in pervious
section.

CONCLUSIONS

Based on the survey results and analysis, discussed in

this paper, the following conclusions can be abstracted:

= The planning process at present hinges very
strongly on data related to customers usage and city
planning to form accurate load forecasts, which is
the main input into the technical planning portion
of the study.

= At present, little or no consideration is given to
distributed generation or demand side integration in
the development of these forecasts.

=  Whileof interest to many utilities, demand-side
integration and active distribution network concepts
fail to be taken serioudy by utilities asviable
alternatives in the planning process.

The scores in previous figures and in the Appendix can
be used as references by utilities and researchers in
order to determine the state and required developments
of active control on the distribution networks. This
information creates also the possihility to generate
benchmarks on the development of active distribution
networks.

Moreover, the questionnaire results and analysis feed
into the other task teams on WG C6.19 to help guide
their work.
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g8lglg|s
Questionnaire * E g USJ i
(Total " Yes" of answers) < | < c c | =
S < | c ] o
cls|5|5)2¢8|8
s l<|l =181 d[=2]0
| Planning of distribution network, in general
1 Acquiring information from markets and customers. 100 | 44 | 100 | 100 | 100 | 80 | 100
2 Forecasting of demand or distributed generation. 100 | 56 | 50 | 100 | 100 | 80 | 100
3 Network analysis. 100 | 100 | 100 | 100 | 100 | 100 | 100
4 Alternatives research. 100 | 78 | 100 | 75 | 100 | 60 | 100
5 Evaluation and selection of aternatives. 100 | 44 | 100 | 75 | 100 | 80 | 100
6 Design of selected alternative. 100 | 56 | 100 | 50 | 100 | 100 | 100
7 Other activities, with regard to planning of distribution network. 50 | 11 | 50 | 75 | 50 | 40 | 63
1 Information from markets and customers
1 Collect information concerning town and country planning. 100 | 100 | 100 | 75 | 100 | 80 | 100
2 Collect specific plans concerning new estate, office buildings, industry or other categories. 100 | 100 | 50 | 100 | 100 | 60 | 100
3 Ask customers to provide information regarding their future demand or generation. 100 | 100 | 100 | 100 | 50 | 60 | 100
4 Use other information sources relevant for forecasting of demand or generation. 100 O |100| 25 | 50 | 80 | 88
5 Have adapted new approaches, or plan to do so. 100 O [100| O | 50 | 60 | 88
6 Consider effects of Demand Side Integration activities. 0 25 | 100| 25 | 100 | 40 | 75
IIl |Forecasting of demand and distributed generation
1 Forecasts are just based on extrapolation of historical data. 0 60| 0O | 251 50| 0 | 38
2 Statistical methods are used to correct the forecasts. 50 [ 40 | © | 50 | 50 | 20 | 100
3 Forecasts are based on information from markets and customers. 100 | 80 | 100 | 100 | 100 | 80 | 100
4 Perform forecasts for distributed generation beside demand. 0 20 |100| O 0 |40 | 75
5 Develop scenarios for future demand and generation. 100 | 40 |100| 50 | O | 80 | 63
6 Forecasts are corrected due to scenarios of demand and generation. 0O | 40 |100| 50 | 50 | 80 | 88
7 Allowance is made for Demand Side Integration effects. 0 20 |100| 25| O | 20 | 63
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Questionnaire * g E ,_,SJ i
(Total " Yes' of answers) < | < c S| s
g c|lc| |8 g
t|®8|5|2|3|8)|8
. _ _ _ I | <|=z|8 | o)
o ngqrtg’::Iliirnt.ools developed or purchased to assist with forecasting the demand and distributed 50 | 20 100! 50 | 50 | 0 | 38
9 Internal or national guidelines or standards on demand forecasting are used. 50 0O |[100| 75 | 50 | 50 | 63
10 |Have adapted new approaches, or plan to do so. 100 | 20 {100 | 50 | 50 | 50 | 88
1V [Network analysis
1 Analyze distribution network considering forecasts. 100 | 67 | 100|100 | 50 | 80 | 100
2 Analyze distribution network considering scenarios. 100 | 44 |100|100| 50 | 80 | 75
3 Perform load flow calculations during analysis. 100 [ 100 | 100 | 75 | 50 | 100 | 100
4 Short-circuit calculations. 100 | 89 |100| 75 | 100 | 80 | 88
5 Calculate voltage variations. 100 [ 100 | 100 | 75 | 100 | 60 | 100
6 Calculate reactive power. 100 | 100 | 100 | 100 | 100 | 100 | 100
7 Perform other calculations which are not listed. 50 | 22 |100| 75 | 50 | 60 | 50
8 Particular tools devel oped or purchased to assist with network calculations. 100 | 67 | 100 | 100 | 100 | 60 | 100
9 Utilizeinternal or national guidelines or standards on network analysis. 50 | 33 |50 | 75 |100| 60 | 50
10 |Have adapted new approaches, or plan to do so. 50 | 33 |100| 50 | 50 | 60 | 75
Vv Alternativesresearch
1 During development of alternatives company policy and objectives are considered. 100 | 86 | 100|100 | 50 | 80 | 100
2 Regulatory restrictions, codes and (inter)national standards. 100 | 86 | 50 | 100 | 50 | 80 | 100
3 Information from markets and environment. 50 | 71 100|100 | 50 | 80 | 100
4 Scenarios and forecasts. 50 | 71 | 100 | 100| 50 | 60 | 100
5 Terms under which the problem in the network may occur. 50 | 8 [100| 75 | 50 | 80 | 100
6 State of the assets. 100 | 43 | 100 | 100 | 100 | 80 | 88
7 Maintenance and refurbishment plans. 100 | 50 | 100 | 100 | 100 | 80 | 100
8 Economical and financial implications of the aternative. 100 | 43 | 100|100 | 50 | 80 | 100
9 Load or congestion management included in the list of alternatives. 0 57 [ 100|100 | 50 | 80 | 88
10  |Consider other aspects which are not listed. 0 14 | 50 | 25 | 50 | 60 | 63
11  |Utilizeinternal or national guidelines or standards on the identification of aternatives. 50 | 14 | 50 | 50 | 50 | 40 | 50
12  |Have adapted new approaches, or plan to do so. 50 | 43 [100| 50 | 50 | 20 | 50
13  |Effect of potential Demand Side Integration activity. 0 57 |100| 75 | 50 | 40 | 63
VI Evaluation and selection of alter natives
) :E&\ézl:ritr: 'c.Jn of aselection of alternatives in compliance with requirements during 'Alternatives 100 | 100 | 100 | 100 | 50 | 80 | 100
2 Prioritization matrix is applied for selection of preferred aternative. 50 [ 25 | 50 [ 100 | 50 | 80 | 88
3 Standard tools are devel oped or purchased for evaluation of alternatives. 50 | 25 |100| 75 | 50 | 40 | 63
4 Other considerations. 0 25 | 50| 0 | 50 | 20 | 63
5 Haveinternal or national guidelines or standards on alternative analysis and selection. 50 O | 50 [100| 50 | 40 | 50
6 Have adapted new approaches, or plan to do so. 50 [ 25 | 50 | O | 50 | 40 | 63
VII |Design of selected alter native
1 Selected alternativeis trandated into adesign for a project or other activities. 100 [ 100 | 100 | 100 | 50 | 80 | 100
2 During design, policy to implement active control on the distribution network is adapted. 50 [ 60 [ 100|100 | 50 | 80 | 63
3 Selecting a group of network components for remote or automated control is a design precondition. | 50 | 80 | 100|100 | 50 | 80 | 88
4 Automation of voltage control at high voltage level is adesign precondition. 100 | 25 | 50 | 100| 50 | 80 | 88
5 Automation of voltage control at the medium voltage level is adesign precondition. 100 | 80 | 100 | 100 | 50 | 100 | 100
6 Remote control at high voltage level is a design precondition. 100 | 25 | 50 | 50 | 100 | 80 | 75
7 Remote control at medium voltage level is adesign precondition. 50 [ 80 [ 100 | 50 | 100 | 100 | 63
8 Remote control at low voltage level isadesign precondition. 0 0O |50[25] 0 20| 0
9 Have adapted new approaches, or plan to do so. 50 | 25 [100| 25 | 50 | 80 | 50

* Theregional datain above table is based on received responses until February-2012.
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