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SUMMARY

The merits of using smart metering and analytics
to identify and remediate major energy losses.

ABSTRACT

Energy loss is a real issue that can have significant
financial and environmental impacts for utilities
and their customers. It is easier and more cost-
effective to directly tackle the problem of losses
rather than investing in new production methods.
According to the World Bank, it is three times
cheaper to save 1 kWh of electricity by improving
the efficiency of the distribution network than
investing in a new way of producing this kWh. In
addition, the World Energy Council identifies non-
technical losses and high non-recovery rates as
one of the most important factors contributing to
financial losses.

In Turkey, utilities are also facing these types of
challenges and have put in place actions in order
to address these concerns. Nevertheless, there is
still more to be done.

Investment in smart metering solutions can help
address the issue of both technical and non-
technical losses. For instance, smart metering
solutions can help:
e Locate and analyse energy losses on the
network
e Analyse and
infrastructure
Detect tampering conditions
Ensure proper billing
Identify  consumption
discrepancies

optimise network

anomalies  and
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This paper will highlight new ways to address
energy losses, such as energy diversion detection
and energy balance assessment. It will also
demonstrate  how  utilities can  experience
significant cost-savings. It will detail specific
examples of their energy losses in action and
discuss how to identify and remediate operational
problems based on Itron’s insight and experience,
combined with our smart metering solutions and
consulting services.

OZETCE

Enerji kaybi; idareler ve abonelerine ciddi finansal
ve cevresel etki yapabilecek reel bir sorundur. Yeni
tiretim metotlarina yatirnm yapmaktansa kayp
sorunu ile direkt olarak miicadele etmek daha
kolay ve uygun maliyetlidir. Diinya Bankasina
gore, dagitim sebekesinin verimliligini gelistirerek
1 kWh elektrik tasarrufu saglamak, aym miktar
elektrigi yeni iiretim metotlart ile iiretmekten ii¢
kat daha ekonomiktir. Ek olarak, Diinya Enerji
Konseyi teknik olmayan kaywplar ve geri kazanimi
olmayan oranlarin finansal kayiplarda payr olan
en onemli etkenler olarak tamimlar.

Tiirkiye 'de, idareler de bu tip zorluklar ile
karsilagmaktadir ve bu sorunlarmn iizerine egilmek
icin eylemler gerceklestirmistir. Yine de daha fazla
yvapilacaklar vardir.

Akilli olgiim  ¢oziimlerine yatirim yapmak hem
teknik hem de teknik olmayan kayip sorununun
irdelenmesinde yardimer olabilir. Ornegin, akill
olciim ¢oziimleri su durumlara yardimei olabilir:

o Sebekedeki enerji  kayplarimin  yerini
saptamak ve analiz etmek
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Sebeke altyapisini analiz edip iyilestirmek
Miidahale durumlarini tespit etmek

Dogru faturalandirmayr saglamak

Tiiketim anormallikleri ve uyusmaziiklarmni
tespit etmek

Bu  bildiri, enerji kayiplarmmin iizerine gitmede
enerji ~ sapma  tespiti ve  enerji  balans
degerlendirmesi  gibi  yeni metotlara vurgu
yapacaktir. Ayni zamanda idarelerin nasil belirgin
maliyet tasarrufu yapabileceklerini gdsterecektir.
Idarelerin enerji kayiplarim spesifik érnekler ile
detaylandirip, Itron’un anlayis ve deneyiminin
akilli  dlgiim  ¢oziimlerimiz  ve  damismanlik
hizmetlerimiz  ile  birlestirerek  operasyonel
sorunlart nasil tamimlayip iyilestirebilecegini ele
alacaktir.

1. INTRODUCTION

Energy loss is a real issue that can have significant
financial impacts on utilities and their customers.
The International Energy Agency estimates global
energy losses close to 0.3 billion gigatonne of oil
equivalent (Gtoe) per year [1] representing
approximately 17 percent of global energy
production. This translates into huge revenue
losses for utilities worldwide.

Directly tackling the problem of losses is much
easier and cost-effective than investing in new
production methods. According to the World Bank,
it is three times cheaper to save 1 kWh of
electricity by improving the efficiency of the
distribution network than investing in a new way
of producing 1 kWh of energy [2]. In addition, the
World Energy Council identifies non-technical
losses and high non-recovery rates among the most
important factors contributing to financial losses.

Two components make up total revenue losses:
technical and non-technical losses. Non-technical
losses include mainly theft or diversion, but also
losses due to poor equipment maintenance,
calculation errors, accounting mistakes and losses
caused by metering systems. Technical losses
relate to how the system works and mainly consist
of power dissipation that occur naturally in
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electricity system such as line losses and heating
losses at the transformer.

In most countries, energy losses are a major
concern. With energy rates expected to rise, this
concern will only continue to grow. In developing
regions, huge losses are often reported up to
30 percent. Therefore, mitigating energy losses is
vital for all utilities.

In Turkey, the Energy Market Regulatory
Authority (EPDK) reports that in 2012 total losses
were at an average of 14 to 15 percent with non-
technical losses around seven to eight percent.
Despite having put in place actions to address these
losses, there is still more to be done especially in
certain areas of Turkey where losses amount to
over 50 percent.

2. USING ANALYTICS TO UNCOVER
LOSSES

In general, utilities lack information on where
losses occur. With smart metering technology and
data analytics', utilities can discover sources of
energy losses and take action. By using data
analytics and optimization tools, utilities can
discover behavioral patterns and find innovative
approaches to uncover theft and energy diversion,
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and reveal malfunctioning meters that generate
revenue losses. Analytics can also help utilities
discover those segments of their networks with the
lowest efficiency.

! Analytics is commonly used for Data Analysis and Optimization
Tools.

Voltage
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That said, analytics are only as good as the quality
of the data being used. Detailed, quality data from
smart meters, collected by reliable software
systems and managed by powerful data systems, is
key. Having a richer data set enables more robust
data filters and algorithms, which in turn improves
the chances of finding true cause and effects. In
addition to consumption and event data from smart
meters, other important data sources include, but
are not limited to, CIS (Customer Information
Systems), work order management and inventory
management systems, and weather and real estate
information.

Utilities can use these various data sources to get a
better picture of their system and identify and
prevent losses. When it comes to mitigating energy
loss, analytics are particularly helpful for energy
diversion detection and energy balance assessment.

2.1. Energy diversion detection

Energy diversion, the actual criminal interference
with the energy grid, comes in many different
forms. It can include tampering with the meter,
removing the meter from the base, bypassing the
meter partly or altogether, or tapping directly into
the distribution lines. Aside from loss of revenue,
these potentially dangerous energy diversion
practices can threaten not only the perpetrator’s
lives, but also those of people working or living
close to such a site.

Diversion can originate at the meter or along the
distribution or transmission lines at substations,
transformers and banks. This situation might
require a broader analytics solution that pulls
information from more data sources to identify
energy losses from electricity generation to
consumption. This could go beyond the standard
data sources such as smart meter readings and
tamper alerts (Figure 1).

Figure I: Combine analytic events and smart meter
readings for more insight

Analytics play an important role in combatting
energy diversion, replacing previous methods of
theft detection. Utilities that move from a manual
meter reading system to a smart meter system lose
their eyes and ears in the field to discover
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diversion. In a manually read meter system, the
majority of leads come from the meter readers in
the field. This information gets lost when moving
to smart meters, which don’t require direct contact
with the meter after installation. The lack of utility
representatives in the field increases the gap
between the utility and the customer and reduces
firsthand knowledge of what is occurring in the
system. In many countries, field inspections are
dangerous for the utility workers, hence the desire
to deploy solutions that reduce and better target the
number of field inspections. What better way than
by using information from existing data sources to
investigate accounts on a regular basis? This is
where analytics come in. With analytics, utilities
can discover behavioral patterns and identify
energy  diversion and  losses  remotely.
Nevertheless, confirmation requires a field visit.

While energy losses can be caused by illegal
action, approximately half of lost revenues actually
come from malfunctioning meters.
Electromechanical meters begin to slow down over
time and no longer measure consumption correctly.
Malfunctioning equipment can also be identified
with analytics.
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representation is key for efficient targeting and
corrective actions.

2.2. Energy balance assessment

An energy balance assessment is another way for
utilities to identify energy losses. In electricity
distribution networks, energy flows are often
metered at residential and commercial and
industrial (C&I) end-user delivery points as well as
at medium-voltage feeders that are outgoing from
high/medium voltage (HV/MV) substations. The
difference of energy levels between these two
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points provides the efficiency — or total losses —
over the area distributed from every HV/MV
substation. The results show average losses over
tens of thousands of customers and hundreds of
distribution transformers, mapping the system
efficiency.

In order to increase the visibility of the efficiency
map, the intermediate level of the distribution
transformer (MV/LV) station should be monitored
by a C&I meter, also known as a check meter. This
meter is usually a smart industrial meter designed
for quick and easy installation without disrupting
the power supply. A periodic reading will provide
very accurate daily, weekly or monthly active
energy delivered from the distribution transformer.

Utilities should also build, verify and maintain a
database linking a distribution transformer with its
low voltage customers connected downstream. On
the low voltage customer side, three main types of
meters are in use: smart meters usually featuring
time-of-use and automatic billing capabilities;
conventional ~meters read manually; and
prepayment meters where kilowatt-hours are time-
stamped at purchase and not at consumption. These
customer consumptions, while not entirely
synchronous, may still be normalized, for instance,
by daily average consumption. The total metered
consumption of the entire population downstream
from a transformer can be aggregated and
cumulated monthly or quarterly.

Once delivered and metered figures are available,
analytics reports show the total loss for each
distribution sub-segment, down to the low voltage
distribution transformer. With known technical
losses documented for every sub-segment, non-
technical losses may be extracted. As a result,
utilities have a powerful tool to identify, localize
and benchmark the low voltage losses, set up
improvement programs and measure their results.
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Figure 3: Daily usage analysis

In addition, when aggregated with the metering
data from the medium voltage industrial
customers, check meters enable the narrowing
down of total losses estimated on the medium
voltage level.

Finally, the meter can provide valuable
information about the loading of the distribution
transformer, thus contributing to technical losses
reduction program and also preserving the lifetime
of the assets.

3. REDUCING ENERGY LOSSES TODAY
AND INTO THE FUTURE

Revenue losses cannot be solved by one measure
alone. They require a comprehensive solution.
Smart meters or prepaid metering help in reducing
technical losses and should be an integral part of a
revenue protection system, but are not all
encompassing. A comprehensive approach should
include hardening of the distribution network and
smart meters, understanding the impact of tariffs,
providing education and cultural awareness, and
integrating with the back office systems such as
billing and collection. At the very core of such a
system lies analytics, and it should link all the
information from these various sources to provide
answers and insights, reducing non-technical losses
in an effective and meaningful way. The financial
benefits of such an application can often pay for
itself within one or two years. Analytics,
customized to the specific regional and commodity
loss situation, in combination with other loss
measures such as smart meters, can be the first step
toward arriving at a place where non-technical and
financial losses are effectively identified and
eliminated.
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