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Abstract- The authors first present a review of typical bginess drivers for deregulated
distribution network operators. The drivers identified are both external, including the regulator and
customers and internal, involving the increasing rte of change of network development and
shortages of qualified/experienced engineers.

The authors will also present a summary of recent@velopments in the application of Distribution
Management System (DMS) development with particulareference to active network applications.

The paper’s focus is on practical examples of ackv network management where the DMS
platform has enabled the distribution network operdaor to improve operational flexibility, meet
regulatory targets or accommodate embedded (distrilted) generation while avoiding, in some cases,
the network reinforcement capital expenditure normdly required in such circumstances.

Further DMS developments are also described, inclidg the integration of advanced smart meters
to tightly integrated DMS and OMS applications, theuse of mobile field-based technology in DMS
and OMS applications and the practical use of embetkd network analysis tools.

Finally, the above-mentioned issues and examples eamirrored into the Indian context. The
authors look to draw a number of observations anddarning points for the Indian distribution
network operators in the context of best developepractice..
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INTRODUCTION

This paper describes key drivers on the 21st Cemigtribution Network Operator (DNO), with partiem reference to
the experience of the UK DNO utilities where detaan commenced in 1990 and has continued to evielading to
increasing and changing pressures on the utiliginess.

The drivers identified include:

The encouragement of distributed (embedded) geaerals a means of achieving €@duction targets
(government driver), increasing network reliabilynd resilience without incurring significant inases in
capital and operating costs (regulator driver)ucéolg network capital and operating costs (shaddradriver)

and reducing payments to distribution network ofmesa(customer driver).

Incentive-based regulation with rewards and pesmlfior network performance, including performance
recording and reporting (regulatory driver).

Requirements to provide substantive informationctistomers affected by outages/faults (regulatongl a
customer driver).

Improving average network performance together wlitht experienced by the "worst-served customers"
(regulatory and customer driver).

The impact of business separation, together withgere and acquisitions, while providing a singlénpof
contact for customer no-supply calls (regulatorgt ahareholder driver).

The author will outline how these drivers have bditiectly and indirectly led to developments in DISSADA/OMS
functionality and architecture.

NETWORK PERFORMANCE

Once privatised, the utilities were expected toeexl; or at least equal, the network performancerdecd when
operating under nationalised ownership. The regulaas able to publish the companies’ system pewdoce data
(CML and ClI, or SAIDI and SAIFI) annuallyShareholders and city investors were seen tdhese data, rightly or
wrongly, to gauge company performance because ihéitde else publicly available company perfomoa data.

At the same time, the newly privatised utilitiesreséooking to make operating expenditure savingsrewver possible.
The control room is the high cost but very importeore of every distribution business; the perfarogof the DMS
will be reflected in the recorded improvements étwork performance.

The DMS must provide support for the push towartseased network performance. This includes inargaontrol
engineer productivity, without adversely impactoperational safety, through the application of mprehensive, user-
friendly interface and architecture capable ofaetfhg current, and optimum, business processes flhintegration
of SCADA and OMS with the DMS also brings beneifitdoth improving and tracking network performance.

Further regulatory influences on distribution besi® performance arose from the use of GuarantegdOasrall
Standards of Performance.

Briefly, Overall Standards relate to macroscopidgrenance indicators, such as a requirement toresupplies to
99.5% of affected customers within 18 hours (OSfl)s worth noting that the UK recently revoked &Werall
Standards, as they are now considered unnecessmy gompared to Guaranteed Standards and othelategu
instruments.

Guaranteed Standards (GS) of performance are caspacific in their application. For example, G83uires, with
some exemptions, a DNO to pay a penalty (curreB89/£100 Domestic/Non-domestic) to any customer sgho
supplies are not restored within 18 hours of atfacturring.

In response, a DMS must include a means of mongdhe progress of all network incidents and tpetential impact
on Guaranteed Standards payments to customerslhAirtegrated DMS/OMS is key to monitoring exposuio
Guaranteed Standards payments.



The UK regulator has now proposed a modificatioth®Guaranteed Standard payments sctesoethat the required
performance during extreme weather conditions iglifieal to reflect the extent of the damage inflicten the

distribution network. The proposal includes a rat&on in the penalty threshold for distribution cgger performance
once a “large event” or “very large event” is idéed: this requires the DNO to measure that ov&%3of exposed
customers are affected. Again, the DMS and as®atisystems must provide an accurate and auditabésnof

measurement.

WORST-SERVED CUSTOMERS

While many customers continue to be satisfied with quality of supply which they receive, the regot recognised
that some customers do suffer a poor quality opsupWorst-served” customers are often those ledatt remote sites
supplied by tapered radial overhead networks.

In itself, a DMS cannot easily improve the quabifysupply experienced by worst served customersveder, rapid
restoration of supply following a non-damage fawh often be effected within the threshold timechhiequires the
incident to be included in SAIFI/SAIDI reportinchis can be achieved using programmed sequencehavgtin the

DMS. For example, one UK utility has successfulged its DMS to automate over 1500 MV sequence binijc
schedules with significant improvements in both BIARnd SAIFI over traditional manual post-fault tastion

methods. It is also important to note that thisdfiérwas achieved through minimal additional cdpitaestment in
DMS technology while achieving flexibility in impheentation at low incremental cost. The benefitMdf automation

schemes are also well described in an earlier paesented at CIRED 2003

INCENTIVE-BASED REGULATION

In 1999 Ofgem, the UK gas and electricity regulatet the 2000 - 2005 price control for the UK dhsttion utilities’.
This recognised that customers in general wereimgofor an improving quality of supply and proposedjuality of
supply allowance together with a reward/penaltyesoh. In order to measure by how much the qualityupiply had
improved, Ofgem also set strict accuracy requirdafm measurement systems.

These new regulatory requirements were part ofrtfigmation and Incentives Project (IIP). There ar@ny regulatory
documents about the IIP at www.ofgem.gov.uk

For the DMS, the impact of IIP includes:

A need to accurately maintain a database of custrt@gether with their point of connection to the
distribution network. The regulator on an annuaidandependently audits accuracy; the requirediracy
level is challenging: typically requiring betweef-95% accuracy in counting customers affected o
incidents. A failure to meet the required accurtarget will result in a financial penalty. This blves an
annual independent audit and report to the regtilato

Rapid and reliable (i.e. available 24/7) accesthéocustomer/network database is required in ceassist
with the speedy identification of network incidentsistomers affected etc. (See “Provision of Suista
Information”, below).

A financial reward/penalty scheme which createsractlincentive for improvements in SAIDI and SAIFI
This can lead to a favourable benefit/cost raticemviihe DMS incorporates a means of implementing
automatic (event-triggered) sequence switching rtimeed earlier in “Worst Served Customers,” above)

PROVISION OF SUBSTANTIVE INFORMATION

Market research by the regulator and customer-septative bodies has identified that customerscegteby supply
failures, are at least a little less upset whewides with substantive information relating to flaelt and especially its
likely duration.

Substantive information is considered to represante than an acknowledgement that a caller is t&fifieby a
particular network incident. Where possible, thdecashould be given information about the likelyrdtion of the
outage and progress in restoring supplies. Thigirepent has resulted in further benefits for irtégd DMS, OMS
and call-taking systems such that the necessaryaecinformation quickly flows between systemse Taquirement is
also time-critical because customers contact th©DRiNnost immediately after the incident begins aadtinue to do
so until after supply restoration.



There are examples where the regulator has reqairBdNO to make a compensation payment for failmgive
adequate advice to a customer where that failseltesl in damage to customer’s electrical appardthas, the call-
taking system should guide operators through adpfied question/answer process and help avoidngjivi
inappropriate or inaccurate advice. One populartaking application is web-based (which enablssuise by other
DNO staff during periods of high activity) and indes interactive wizards to guide possibly inexgered call-takers
and customers through a pre-defined set of questmarrive at a satisfactory result.

In parallel, all customers affected by a pre-aremhgutage must be given at least 48 hours notakirg to do so
results in a Guaranteed Standard payment of £20f@d@ach Domestic/Non-domestic customer). The Daffd
supporting databases must track network and custoomnectivity in order to maintain an auditabled arp-to-date
record of network events and track affected custsme

EMBEDDED/DISTRIBUTED GENERATION

Many of the world’s governments have become sigiegdo the Kyoto Accord and have identified reéres in fossil-
fired generation as a key factor in achieving,@€&€luctions.

The expectation of the industry is that the passligéribution networks will become a mixture of pae and active
zones of operation and control where an active zeilleassist in accommodating one or more embedgkterator
without expensive widespread network upgradeSigure 1 illustrates how one study has idertifiesignificant benefit
of active Automatic Voltage Control (AVC) over passAVC.
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FIGURE 1: The potential benefit of an advanced DM&:tive AVC
It is the author’s experience that a DMS for actiigribution networks will likely include the fallving features:

Advanced, automatic control functionality. Autoneetimust be fully integrated with SCADA and OMS batt
any abnormal network configurations can be reféatethe control sequence(s).

Access to embedded network analysis routines. Wiisinclude event, or user initiated, partial, total,
analysis such that the analysis results can be tsédgger changes in network operating conditjong.
adjusting the basic voltage setting at a 33/11kWstation in response to changes in local embedded
generation output (Active AVC).

Network splitting to reduce fault level supporteg dutomatic DMS restoration functionality can emahbl
DNO to accommodate additional embedded generatititowt incurring the capital costs associated with
replacing potentially over-stressed switchdeafhe need to incorporate measurements taken fraomdber

of network locations and make sometimes complesgutations, means that automatic fault level moiigpr
and control will be more effective if implemented an advanced DMS rather than in a stand-alone
application.

Provide supplementary safety logic. For examplehipib manual switching at sites where the faulteleis
calculated to be above or close to switchgeargatin

CHANGES TO BUSINESS STRUCTURE

Privatisation and subsequent regulatory presswaes tesulted in both business separation and nerger



Naturally, business mergers are sought in the bfleiconomies of scale although the UK regulatarihgosed a “cost
of merger” on utilities equivalent to a one-off uetion in revenue of £32 Million spread over 5 yedrhis cost saving
must be achieved by the new distribution busine$srb any additional shareholder returns are gained

The result of the mergers and acquisition actisittethat the DMS needs to be capable of changingflect the new
business structure. However, it is important théd flexibility must not be at the expense of eitperformance or
availability. Many UK DNOs have selected a DMS whioffers a flexible architecture, with a systemigesd to
support multiple control room locations, even asrdéide Area Networks (WANSs) and also support arithisted and
disparate SCADA architecture. Critical DMS sucdassors include:

Flexible DMS client/server architecture

Flexible SCADA architecture

Multiple SCADA protocol support

Ability to integrate with other, possibly multipléegacy business systems, including data histo@4s, and
asset management system.

One typical issue encountered in a distributionirfess merger is the presence of multiple legacy &Aystems
including multiple SCADA protocols. For example, &gergy’'s ENMAC* DMS can accommodate numerous lggac
SCADA protocols at each Front End Processor (FERplkng the combined business to continue to opdesgacy
SCADA systems without any impact on the controlfagienal user interface.

Meanwhile, the regulator has also promoted busisegsaration, such that areas of distribution bssie® where
competition may be encouraged are created as sepaganisations, operating at arms length fronothers, or even
required to be divested.

Again DMS flexibility is paramount as the distribart business changes through regulatory contrdidS@rchitecture
must be able to change to reflect organic or gratutbugh acquisition.

THE INDIAN DIMENSION

Taking the DMS/OMS/SCADA functionality describedoale, the authors’ propose that the following wil of most
importance in Indian network businesses:

Recent legislation, including the Electricity Acbpide for open access by generators to transmigsid
distribution networks which may help reduce looatvwork overload situations, if the DMS provides Guiste
load management technologies. Elsewhere, the nietveme often subject to energy supply situatioas th
require selective, yet cost-effective, load shegdirhese load management schemes must take aafount
rota/rotational plans and critical customers, bagpitals, to ensure that utilities can meet reguja
requirements, both now and in the future.

Considering Distribution Automation (DA), an advaddMS solution is typically the quickest and momst-
efficient means of implementing a solution. In ghehors’ experience an MV feeder fault normallyuiegs up
to twenty-four hours to repair the fault and restsupplies to customers supplied by the faultetecalnd up
to three hours to restore supplies to customergligapby other cables on the same MV circuit — lbeeaof
manual switching. While DA cannot reduce the refigie involved, it can bring dramatic reductionghe
switching and isolation times with the three hoamumal switching duration cut to less than threfvi®
minutes through the addition of a small amounteofiote-controlled MV switchgear with low-cost, pdbgi
GSM, communications facilities. The regulatory redgafor this investment are now available in many
territories, including India.

By making use of an advanced DMS, the implememaifdDA can be accelerated at lowest cost, progi@in
solution where the DA intelligence, IT support anEbrational expertise can remain at the contrairegn
leaving the remote-controlled devices and simpharoanications infrastructure in the field.

The DMS should also provide enhanced enterprise-s@dvice support through easy and low-cost intiegra
with other enterprise systems, including, but imattéd to, Geographic Information Systems, Customer
Information Systems and Asset Management/Mainten&ystems.

Further regulatory rewards are often availabldliose utilities that can best manage their largegof field
operators. This can be enhanced through the uB®MS with Mobile functionality. The immediate béite



noted in this application include quicker planned anplanned outage management because the
communication between control room/dispatcher &ld bperator is significantly accelerated.

The diagram included below shows how an advance® Dy be integrated with other enterprise systems:
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