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Overview

e Background

e Technological and Programmatic
Elements

» Applications in Different Urban and
Regulatory Contexts

* Lessons Learned
» Factors Affecting Sustainability
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Reasons for and constraints to electrification
affect program design

« Reasons

— Reduce losses / increase revenues

— Meet universal access requirements

— Rebuild war-torn or neglected grids/systems
o Constraints

— Legal and regulat ory
— Financial
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Reducing Losses and Increasing Revenues

Effort usually focuses on one or more of the
following:
— Losses: Technical and non-technical
— Payment performance
— Collections perf ormance
— Adding new revenue sources

— Increasing or decreasing consumption (depending on
supply availability and affordability)
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Technical and Non-Technical Loss
Reduction

e Technical losses: myriad
points of attack. Conventional
solutions can generally be
app| ied. 506 B MT & LT technical losses

10%
 Non-technical losses can W o m Meter malfunctions
comprise one or all of the o et and e

fOI IOWl ng 0O Biling/reading errors
— Theft by registered customers 35% Bvls% m Non-payment

— Theft by illegal consumers
— Graft/collusion with company

Initial Identification of Source of Losses

10% O Miscellaneous
0

personnel
 Programmatic and technical
approach to non-technical Typical example (derived from India): this DISCO
losses will depend on which might attack technical losses and internal
incompetence first; then move on to theft and non-
type that they are. bayment.
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Technological and Programmati c Elements
for Eliminating Theft

« Community engagement and building of trust; social compact
* Preparation for electrification
— Physical and operational design (tailored to likely level of theft),

— Incorporation of community and potential customers’ characteristics and
idiosyncrasies and regulatory and/or institutional mandates/constraints.

* Implementation
— Electricity education for potential customers
— Prepare structures (deal with safety issues) and improve affordabi lity
(e.g., replacing inefficient lighting)
— System installation
* Post implementation
— Customer and community satisfaction

— Ongoing engagement and assistance with payment and other problems
encountered

— Ongoing vigilance
Scale up
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“Smart” Technology Helps

 Synergies: Area metering and
comparison with billed consumption
can help pinpoint both technical and
non-technical losses and focus
investments in anti-theft technology.

e Electronic (“smart”) meter systems “Smart” technology
have a range of functionality: e.g., enables detection and

— remote reading, management of losses

— disconnection,

— tamper detection and communication, / \

— prepayment option and

— delivery of “social” quantities of .

electricity. Theft, Gratft, Technical

« GIS systems useful, inter alia, in lllegal Access losses

designing electrification for informal

areas with irregular land tenure and

development patterns and for Smart technology is only as

pinpointing likely sources of theft
and/or technical losses. Angola good as the resolve and

DISCO used GIS and community input capability of the DISCO to
to map areas accurately prior to use it rigorously.
electrification. Indian DISCO uses GIS

in smart grid operations.
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Removing Temptation with “Smarter”
System Configurations

* Higher poles
discourage tapping
into distribution lines

* Meters with remote
reading capability
located high on poles
reduce tampering;

customer interface unit

iIn home allows
customer to track
usage.

 Moving MV lines
closer to LV lines
makes tapping riskier
for thief.
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Anti-theft configuration (Ampla, Brazil)
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Larger distance between the low
voltage network and the pole

Distribution boxes and connections
are not reachable from the pole

Low voltage cables are together

Every MV/LV transformer has a
meter

Transformers with small capacity (12
customers per transformer)

A taller pole (10 m)



Configurations (2)

* Enclosing ground
level meters and
situating them to be
visible from the
street also help.

e Using insulated or

coaxial cables,
particularly in
service drop,
reduces ease of
illegal tapping into
distribution lines.

Burned out meter after attempt to
connect to coaxial cable in service drop

Examples from AES Eletropaulo, Brazil
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Non-payment is not a priori a
technology issue but technology helps

* Low income customers generally have good payment
performance unless habituated to “free” electricity.

« But arrears are common because families live close to
the margin and cannot “save up” to pay a monthly bill.

 Improving energy efficiency of accustomed usage Is
effective for maintaining payment perf ormance.

* Prepayment systems allow the purchase of what is
affordable.

— DISCO improves collections, eliminates billing, meter reading,
disconnection but still has to be vigilant for potential theft
situations.

— “Split” meters (meter inaccessible on pole and separate read-out
In the home) reduce ease of theft while preserving customers’
ability to monitor usage.

— Two-way communication allows for better, real time system

Information but is more costly.
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