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EKURHULENI ENERGY AT A GLANCE 

ÅEMM has 54 bulk infeed points from Eskom 
ÅThe July 2013 account to Eskom was R1 billion (one thousand 

million) 
ÅBulk purchase account from Eskom in 2013/2014 is R7,3 billion 
ÅEMM predicted income from electricity sales is about R11,5 billion 
ÅThe City has the following numbers of electricity meters: 
ÅCredit meters = 150 000 
ÅLarge meters = 6 500 
ÅPrepayment meters = 230 000 
ÅTotal meters = +- 400 000 

 
Å Eskom supply areas inside EMM boundaries = a further 155 000 meters 
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A VIEW ON PRACTICAL ASPECTS IN THE FIELD... 



VANDALISM AND THEFT (1) Å The photo was taken in 

Villa Liza x2, Boksburg 

Å 6 prepayment meters in 

one pole top box, all 

bypassed, at least 4 

meters destroyed 

ÅA capital intervention is 

required involving 

protective structures and 

new meters 

Å The uncontrolled 

electricity consumption 

destroys transformer and 

cable insulation, even to 

the point that they catch 

fire 



 

VANDALISM AND THEFT (2) 



VANDALISM AND THEFT (3) 

άCǊƻƳΥ Hennie Esterhuizen (Brakpan)  

Sent: 31 August 2012 02:01 PM 

Subject: RE: Kwa-thema X3 

  

We have replaced yesterday again the transformer in Mayiza street for the 
8th or 9th time now.  The transformer was on for about two hours and then it 
faulted, when the standby investigated it was discovered again that people 
connected illegally back on the transformer causing short-circuits that have 
damaged the transformer once again. 

 

We have tried numerously to remove the illegal connections to no avail these 
Řŀȅǎ ȅƻǳ ŎŀƴΩǘ ǊŜƳƻǾŜ ŜǾŜƴ ƻƴŜ ǿƛǘƘƻǳǘ ŜƴŘŀƴƎŜǊƛƴƎ ȅƻǳǊ ǎǘŀŦŦΩǎ ƭƛŦŜΦ ²Ŝ ŀǊŜ 
talking about ±700 ς флл ƛƭƭŜƎŀƭ ŎƻƴƴŜŎǘƛƻƴǎέΦ 



 

VANDALISM AND THEFT (4) 
 Medium business tampering with their meter 

  xxx Supermarket 
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Å Here are 30 building blocks, and 
ǘƘŜȅ Ŏŀƴ Ŝŀǎƛƭȅ ōŜ ŘƻǳōƭŜŘΧ 

Å Some are more important than 
others 

Å But all of them contribute 
towards creating a successful 
revenue environment, which will 
also be sustainable 

Å Do not underestimate RISK 
MITIGATION projects 

Å A good manager will constantly 
realign efforts and targets 



Å ENERGY BALANCE METHODOLOGY APPROVED BY COUNCIL - provides a true 

reflection on non-technical losses 

 

Å PART OF SDBIP ï in addition, micro performance management (largely on loss 

mitigation) 

 

Å SUPPORTIVE POLICIES, PROCESSES, ETC IN PLACE ï eg Domestic Metering Policy, 

business process management, etc 

 

Å ELECTRICITY BY-LAWS (TO BE REVISED?) ï in EMM the main reason for revision is 

related to the reconstruction of bills, when meter readings are not obtained 

 

Å REVENUE PLAN ï should detail main projects, physical projects and back-office 

supportive projects, such workflow design and implement [SET AMBITIOUS TARGETS] 

 

Å DAILY OPERATIONAL ASPECTS ï such as unbypassing meters, issue and manage 

reinstatement fees (R2 052 per incident), repairs to meters, etc 

 

Å CAPITAL BASED PROJECTS ï larger projects, numerous smaller projects in each 

Depot (small business meters on AMR, prepayment meters, protective structures in the 

main) 

 

Å RISK MITIGATION PROJECTS ï high risk related to metering systems, revenue levels, 

tariffs and more 

ANY REVENUE PROTECTION PLAN MUST BE UNDERPINNED BY: 



# Block Brief discussion 

1 AMR for large 

meters 

This is unquestionably one of the best investments any 

distributor can make.  Full cost recovery is guaranteed, in fact, 

there is no way to survive without modern metering.   

2 Electricity meter 

management 

consultant 

This is another excellent investment that should be made by a 

distributor.  Appoint a reputable consultant to manage meters.  

It can be safely stated that you do not know what you are 

missing, until you appoint a dedicated contract on managing this 

function.   

3 Prepayment 

vending system 

An online vending system, maintained by a reputable company is 

absolutely important.   

4 Electricity tariffs This may be stating the obvious, but numerous distributors 

under-recover on some, or all of their tariffs.  As a very basic 

rule, one should have a mark-up on every single component, 

and a loss on none.  L.¢Χ 

5 Energy balance At least a basic form of energy balance MUST BE DONE every 

month.  This provides a view, often shocking, on exactly how 

many units are lost/stolen.  

5 REVENUE CRITICAL BLOCKS THAT SHOULD EXIST ALREADY 



KEY ASPECTS TO BE IMPLEMENTED 

 
 
# Key aspect 

1 Energy balance analyzed  

2 5ŜǇŀǊǘƳŜƴǘŀƭ YtLΩǎ ŀŎƘƛŜǾŜŘ όƳŀƛƴύ 

3 /ƻƴǘǊŀŎǘ ōŀǎŜŘ YtLΩǎ ŀŎƘƛŜǾŜŘ 

4 5ŜǇƻǘ YtLΩǎ ŀŎƘƛŜǾŜŘ 

5 Manage technical failures on demand meters or metering primary plant  

6 Manage missing demand meter read periods 

7 Expand on the installation of protective structures and prepayment meters (i.e. 
sustainability aspects, risk mitigation) 



KEY ASPECTS TO BE IMPLEMENTED 

 
 
# Key aspect 

1 Energy balance analyzed 

2 5ŜǇŀǊǘƳŜƴǘŀƭ YtLΩǎ ŀŎƘƛŜǾŜŘ όƳŀƛƴύ 

3 /ƻƴǘǊŀŎǘ ōŀǎŜŘ YtLΩǎ ŀŎƘƛŜǾŜŘ 

4 5ŜǇƻǘ YtLΩǎ ŀŎƘƛŜǾŜŘ 

5 Manage technical failures on demand meters or metering primary plant  

6 Manage missing demand meter read periods 

7 Expand on the installation of protective structures and prepayment meters (i.e. 
sustainability aspects, risk mitigation) 



ENERGY BALANCE: EMM CUSTOMER SEGMENTS AND LOSSES 

Å Total losses at end April 2014 is at 11,21% (technical and non-technical) 

Å The two bars on the right measure the same segment, comparing the actual 

Venus billing system upload with the meter reads received 

Å The billing system is higher as a result of journals 



ENERGY BALANCE: NERSA BENCHMARK ON ENERGY LOSSES 

Å EMM IS INSIDE THE NERSA BAND, AT ABOUT 11,2% 

Å WE WANT TO DO BETTER THOUGH 

Å NATIONAL TREASURY INDICATES 10% AS ACCEPTABLEé 



ENERGY BALANCE: EMM DEPOTS - % KWH PER ANNUM 
PURCHASED IN EACH 



Å BRAKPAN IS OUR WORST DEPOT, BUT ALSO OUR SMALLEST DEPOT 

Å BIG CAPITAL PROJECTS ARE IN PROCESS IN BRAKPAN AND WILL CONTINUE 

Å ALBERTON HAS ONE PROBLEMATIC AREA ï PROGRESS SOON 

Å ALL OTHER DEPOTS HAVE ONGOING PROJECTS 

ENERGY BALANCE: FURTHER ANALYSIS OF EMM LOSSES PER 
DEPOT (in relation to itself) 



ENERGY BALANCE: FURTHER ANALYSIS OF DEPOTS ς WEIGHTED LOSS 

Å THE GRAPH SHOWS DEPOT LOSSES VS DEPOT SIZES, IN A WEIGHTED 

FORMAT 

Å THIS INDICATES THAT OUR MAIN EFFORTS MUST BE IN GERMISTON, DUE 

TO ITS RELATIVELY BIG SIZE, WE ARE BUSY WITH SIGNIFICANT 

PROJECTS THERE 

Å ALBERTON IS OUR SECOND BIGGEST PRIORITY 



KEY ASPECTS TO BE IMPLEMENTED 

 
 
# Key aspect 

1 Energy balance analyzed 

2 5ŜǇŀǊǘƳŜƴǘŀƭ YtLΩǎ ŀŎƘƛŜǾŜŘ όƳŀƛƴύ 

3 /ƻƴǘǊŀŎǘ ōŀǎŜŘ YtLΩǎ ŀŎƘƛŜǾŜŘ 

4 5ŜǇƻǘ YtLΩǎ ŀŎƘƛŜǾŜŘ 

5 Manage technical failures on demand meters or metering primary plant  

6 Manage missing demand meter read periods 

7 Expand on the installation of protective structures and prepayment meters (i.e. 
sustainability aspects, risk mitigation) 



YtLΩǎ ς FOR ENERGY DEPARTMENT (Revenue) 

 
 

PLANNING STATEMENT INDICATOR 2014/2015 TARGET 

Improved revenue 

generation through the 

demand metered and large 

customer segment 

% of monthly readings uploaded into 

the billing system 
97% 

Improved revenue 

generation from the 

prepayment customer 

segment 

% meters on the 90 day non-

purchase list 
<10% 

Improved energy balance by 

reduction of non-technical 

losses 

Number of illegal connections to 

EMM grid removed 
15 000 



KPI FOR EMM CONTRACTORS ON SUCCESSFUL DEMAND METER 
READ UPLOADS... 

Å A MONTHLY KPI EXISTS TO ENSURE DEMAND 
METERS ARE MAINTAINED AND DATA LINKED 

Å CRITICAL TO MANAGE DAILY TO REMAIN ABOVE 
TARGET VALUES 

Å THE VALUES ARE APPROACHING 100%  

Å PRESSURE AND RESOURCES ARE APPLIED TO 
IMPROVE THE FIGURES 

Å A SECOND KPI, NOT SHOWN, MEASURES DATA 
RECORDS LINKED TO THE BILLING SYSTEM 

Å AS A MATTER OF INTEREST, THE SMALL GRAPH 
BELOW INDICATES HOW SALES ON THESE METERS 
ARE CONTINUOUSLY LOWER (ECONOMY?) 

DEPOT % UPLOAD 
MAY 14 

Benoni 98,8% 

Brakpan 98,6% 

Kempton 99,2% 

Nigel 99,7% 

Springs 98,0% 

Tembisa 98,6% 

Total 99% 

Alberton 98% 

Boksburg 98% 

Edenvale 98% 

Germiston 97% 

Total 98% 



TARGETS FOR A DEPOT 

 
 

MONTH CCC 
 ALBERTON 

ANNUAL TARGETS - MEASURED ON A MONTHLY BASIS 

TO BE ACHIEVED 
PER MONTH 

KPI 1 MAXIMUM DEMAND METERS UPLOAD ACCURACY AT 95% 98%    

KPI 2 
PREPAYMENT METER BYPASS RATE REDUCE BY 
10% -732 130 

KPI 3 BP421 METER LOCATION PROBLEM REDUCE BY 100% -67 225 

KPI 4 
BP421 ADDRESS PROBLEM REDUCE BY 
100% 5 100 

KPI 5 BP421 BEES IN BOX REDUCE BY 100% -3 6 

KPI 6 
BP421 POSSIBLE TAMPERS ON CREDIT 
METERS 51 113 

KPI 7 
NO-ACCESS METERS DUE TO PROTECTIVE STRUCTURES - REDUCE BY 
100% -741 230 

KPI 8 ONE CUSTOMER EDUCATION EVENT  PER 3 MONTH PERIOD 3 1.5 

KPI 10 100% ALLOCATED CAPEX SPENT 100%  10 

KPI 11 ATTEND CRITICAL MONTHLY MEETINGS  0 3 

(WITH EMMC, WITH MRC, WITH CORPORATE OFFICE) 

KPI 12 REMOVE ILLEGAL ELECTRICITY CONNECTIONS 100 

KPI 13 NUMBER OF TAMPERING FINES ISSUED 100 

KPI 14 
PERCENTAGE KWH LOST IN CCC (TARGET IS IMPROVEMENT on last 12 month 
average) 



KEY ASPECTS TO BE IMPLEMENTED 

 
 
# Key aspect 

1 Energy balance analyzed 

2 5ŜǇŀǊǘƳŜƴǘŀƭ YtLΩǎ ŀŎƘƛŜǾŜŘ όƳŀƛƴύ 

3 /ƻƴǘǊŀŎǘ ōŀǎŜŘ YtLΩǎ ŀŎƘƛŜǾŜŘ 

4 5ŜǇƻǘ YtLΩǎ ŀŎƘƛŜǾŜŘ 

5 Manage technical failures on demand meters or metering primary 
plant  

6 Manage missing demand meter read periods 

7 Expand on the installation of protective structures and prepayment meters (i.e. 
sustainability aspects, risk mitigation) 



DEMAND METER MAINTENANCE - FAULTS LOGGED AND 
REPAIRED 

Å The graph shows the number of large meter faults logged per EMM Depot area 

Å In June 2014, 45 faults were logged and 

Å 33 faults were repaired 

Å The installed meter base is about 6 500 

 



KEY ASPECTS TO BE IMPLEMENTED 

 
 
# Key aspect 

1 Energy balance analyzed 

2 5ŜǇŀǊǘƳŜƴǘŀƭ YtLΩǎ ŀŎƘƛŜǾŜŘ όƳŀƛƴύ 

3 /ƻƴǘǊŀŎǘ ōŀǎŜŘ YtLΩǎ ŀŎƘƛŜǾŜŘ 

4 5ŜǇƻǘ YtLΩǎ ŀŎƘƛŜǾŜŘ 

5 Manage technical failures on demand meters or metering primary plant  

6 Manage missing demand meter read periods 

7 Expand on the installation of protective structures and prepayment meters (i.e. 
sustainability aspects, risk mitigation) 



MISSING DEMAND METER READ PERIODS 

Å Meter and billing errors do occur, they 
are a fact of life 

Å ²ƘŜƴ ǘƘŜȅ ƻŎŎǳǊΧ 

Å We have to manage them, as they have 
a huge revenue impact on the 
municipality 



MISSING DEMAND METER READ PERIODS 



MISSING DEMAND METER READ PERIODS 



KEY ASPECTS TO BE IMPLEMENTED 

 
 
# Key aspect 

1 Energy balance analyzed 

2 5ŜǇŀǊǘƳŜƴǘŀƭ YtLΩǎ ŀŎƘƛŜǾŜŘ όƳŀƛƴύ 

3 /ƻƴǘǊŀŎǘ ōŀǎŜŘ YtLΩǎ ŀŎƘƛŜǾŜŘ 

4 5ŜǇƻǘ YtLΩǎ ŀŎƘƛŜǾŜŘ 

5 Manage technical failures on demand meters or metering primary plant  

6 Manage missing demand meter read periods 

7 Expand on the installation of protective structures and prepayment 
meters (i.e. sustainability aspects, risk mitigation) 



SUSTAINABILITY: LANGAVILLE IN EMM 

Å The graph shows a number of areas 
Å As an example, Langaville proper (red bar) has 2 038 active meters 
Å !ǊŜŀ ά!έ 9aa ŜƭŜŎǘǊƛŎƛǘȅ ƛƴŎƻƳŜ ǿŀǎ ŀǘ ŀ ƭƻǿ ƻŦ wн олл ǇŜǊ ƳƻƴǘƘ ŦƻǊ ǘƘŜ 

entire Langaville proper!  Giving an average account of R1,13c per month per 
house 

Å Area ά.έ ŀƴŘ ά/έ Ǉƻǎǘ ƛƴǘŜǊǾŜƴǘƛƻƴ ƛƴŎƻƳŜ ƛǎ wнул ллл όƻǊ ŀƴ ŀǾŜǊŀƎŜ ŀŎŎƻǳƴǘ 
of R138 pm, ave 250 units pm) 



SUSTAINABILITY: INCREASE IN PREPAYMENT KWH SALES, BRAKPAN IN 
JUNE 2014 



DISCUSSION: 
1. The Domestic Metering Policy creates a uniform and sustainable long term roadmap for 

EMM to sustainably mitigate against energy losses 

2. The policy is supported by other policies, by-laws and several procedures detailing 

standard methods of operation 

SUSTAINABILITY: KEY POLICIES MUST BE IN PLACE 



SUSTAINABILITY: 
PROTECTIVE STRUCTURE 
ς SAFEGUARDING 
ELECTRICITY METERS 
FROM INTERFERENCE 



SUSTAINABILITY: A PLAN MUST DOCUMENT THE APPROACH TO 
MITIGATE AGAINST LOSSES 

DISCUSSION: 
1. In EMM, the extract below forms part of a larger document, detailing and guiding back 

office supportive processes and physical project implementation 

2. All aspects covered in this multi-facetted approach deal with the mitigation of electricity 

unit losses and generation of revenue 



(Text File)

 CCC - Customer Care Center

 MMC - Meter Management Consultant

 WEMM - Water Electricity Meter Management

 ME - Water Engineer

 WRS - Water Retail Services

 MRC - Meter Reader Contractor

 HHT - Hand Held Terminals

 RD/D - Regional Director

 ISP - External Internet Service Provider

 RS - Revenue Services Form

RS 1

 
 

METER READING
Final Version (15/03/2008)

Generates dummy bill 

based on Reading 

Cycle

Finance

Generates final bill 

based on reading 

schedule

Finance

MMC

MMC/ME
MMC/MRC

Run deviations

MMC

MMC

Submit Readings to 

Finance Operator to 

Upload BG510

FO

Operator Prepare 

deviation 

reportBP421 and 

submit to MMC

Analyze BP421

Investigate error 

codes

Investigate 

deviations

MMC

Capture check 

readings/Provide  valid 

interim/ Deactivate 

Problem Readings

MMC

Upload revised 

data to 

FinanceBG511

Investigate RS 

account queries

4847
45

44
42

41

39

38
3736

35
343331302423222120

49

Finance

Final bill 

supplied to client

MMC/VENUS

Finance (Operator) 

VENUS(BG505)

Water meter 

database updated by 

WRS

Generates electronic file of 

geographic scheduled monthly 

meter read routes (Reading 

Cycle)

21

(Text File)

MMC

Issues electronic file of 

Reading Cycle to MRC 

on scheduled basis

3

MMC/MMC SYSTEM

Generates 2.5% randomly 

selected sample of meter 

readings per reading cycle

4

MMC

MMC undertakes 

audit readings of 

sample

5

MMC analyses audited 

readings also comparing 

with MRC submitted 

readings

MMC

MMC

Generates draft 

audit report and 

submits to MRC

Analyses and comments on 

MMC draft audit report and 

submits comments back to 

MMC

MRC

Accepts MRC 

comments

MMC

Takes appropriate action 

as per contractual 

requirements

ME

Generates 2.5% 

randomly selected 

sample of audit report

ME

Undertakes audit 

readings of 

sample

ME

Analyses 

audit readings

ME

Generates audit 

report, submits to 

RD/D and MMC

RD/D

MMC refers MRC comments 

for further investigation

MMC

Y

N

MMC

Penalties or No 

Penalties to 

MRC

MMC

Generates final 

audit/penalty 

report

MMC

Submits final 

audit report to 

RD/D and MRC

MRC

Prepare routes 

and upload to 

HHTôs

MRC

Read meters

MRC

Evaluate 

readings

MRC

Check readings

MRC

Capture and 

evaluate checks

MRC

Submit readings to 

MMC

DRAWN BY

Owen Wilson

6

7 8 9 10 11

12 13 14 15

16

17 18 19

MMC

MMC submits Audit 

Readings sample 

to WRS ME

MRC

Evaluate data 

and update 

Database

- Customer care centre

- Individual

- Computer program/software

- Action

- Decision

- Process

ISP

Submits internet 

readings to MMC

ME must:

- audit process

- check quality of workmanship

- check field information

- check info (Venus, WEMM)

32

RS 1.1

- Decision, process, action by MMC

- WRS Internal Process

- Decision, process, action by MRC

- Decision, process, action by ISP

RS Accounts/VENUS

Evaluate deviation 

report

RS Accounts/VENUS

Interim maintenance 

of account

MMC

Final meter read data 

submitted to Finance 

on scheduled basis

40

RS Accounts/

VENUS
Query problems 

with MMC

43

Access denied 

(Code 100)

Secure 

development

Second month of 

no reading

MRC

Undertake after 

hour reading

MRC

Undertake after 

hour reading

MRC MRC

MRC

272625

28 29

Y Y

Y

N
N

RS Accounts

Evaluate Check 

readings, Perform 

Financial/volume 

adjustments

RS Accounts/

Venus

46

SUSTAINABILITY: WORKFLOW PROCESS OF METER READING PATH 



SUSTAINABILITY: QUANTUM OF POSSIBLE REVENUE (EMM) 

# ITEM POSSIBLE REVENUE 
(PER ANNUM) 

POSSIBLE SAVINGS 
(PER ANNUM) 

1 
 VERY CONSERVATIVE ESTIMATION 
OF ILLEGAL CONNECTION COSTS  

R  130 MILLION  
* Only if we keep 
them off-grid (not 
so easy) 

2  SINGLE METER UNBYPASSED 
(cumulative, incl all areas)  

 R 120 MILLION 

3 XX court action R 60 MILLION 

4 VARIOUS *data mining, billing 
errors on tariffs, inaccessible 
meters, etc 

R 30 MILLION* 

5 FBE REDUCTION (<450 once 
systems are ready) 

R 42 MILLION 
 

7 SMALL BUSINESS METERS 
RENEW 

R 45 MILLION 



KEY ROLE PLAYERS THAT SHOULD BE INVOLVED 

Energy ¶ Revenue Services Division 
¶ Operations and Maintenance Division (maintain large meters, as 

well as protective structures and other metering enclosures) 
¶ Energy Planning Services (sustainability in new connections) 
  

Finance ¶ Billing of customers 
¶ Financial aspects 
¶ Collection 
  

ICT ¶ Provision of secure communications networks 
¶ Data security ς servers and connectivity to accommodate meter data, 

billing, etc 
¶ Providing the software and infrastructure for business process 

management 
  

EMPD ¶ Preventing theft of electricity 
¶ Preventing the theft of metering equipment 
¶ Protecting Energy officials when they are intimidated 

  



 
 

 
 
 

 

 
 
 
 

 


