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Agenda ® Eskom

A What is a Smart Grid?

A What are its benefits?

AWhere does fil ast mi |l e communi cat.i
Grid?

A Scope of the topics to be discussed
A Possible Options of Last Mile communications

A Last Mile challenges wrt AMI Pilots within Eskom
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What is a Smart Grid? ® Eskom
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What are the benefits of a Smart Grid? ® Eskom

A Enable Eskom/Municipalities/Metros to get real time information
regarding each device/Meter on the Grid.

A Reducing the peak to average consumption

A Reducing the power consumption during peak demand periods (DR)
(DMP)

A Enable adaptive tariff according to the consumption (TOU),
A Integration of Renewable Generation( Roof Top PV, Wind etc.)

A Managing battery storage and Electric Vehicles (PEV)
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Scope of Topics to be discussed ® Eskom

In this presentation | will be focusing on the Last -Mile
Telecommunications technology that carries signals from the
telecommunication backbone along the relatively short distance to, from
and within the home. In specific the topics discussed here will reflect the
research, testing and demonstration within this last mile domain and within
the AMI systems that were piloted by Eskom.
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Possible Options of Last Mile communications & €eskom

to the home that are available for utilities |,

A Copper Cable
A Integrated Services Digital Network (ISDN),
A Power Line Carriers (PLC),
A Digital Subscriber Line (DSL)
A Broadband over Power Line (BPL)
A Wireless
A Worldwide Interoperability for Microwave Access (WiMAX)
A HSDPA, LTE/A, GSM

A Optical Fiber
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AMI Pilots within Eskom ® Eskom

Aln 2008 following the Blackout s,

(d) An end user or customer with a monthly consumption of 1000kWh and
above must have smart system and be on time of use taniff not later than
01 January 2012;

A Hence the AMI pilots to evaluate the technology

(el Sub-regulations (b) and (c) do not apply in an event where the licensee can
remotely reduce or increase the supply of electricity to the building using a

smart system.



Current AMI System Architecture (NRS 049) ® Eskom
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Options that Eskom has tested and A €skom

Investigated to date within these Pilots:

A Communications from Data Concentrator to Energy-Meter:
A Single-Carrier PLC: S-FSK (Spread frequency shift keying) (Implemented)
A Multi-Carrier PLC: G3-PLC or PRIME (Being Investigating)
A Wireless: IEEE 802.15 Star (Being Investigated)
A Wireless: IEEE 802.15 Mesh (Being Investigated)
A Communications from Energy-Meter to Customer-Interface-Unit (CIU):
A Single-Carrier PLC: S-FSK (Implemented)
A Multi-carrier PLC: G3-PLC or PRIME (Being Investigated)
A Wireless: IEEE 802.15 Star (Implemented)

A Wireless: IEEE 802.15 Mesh (Being Investigated)

In order to enable the use of NB-PLC in the future, wider frequency bandwidths need to be
regulated by ICASA. Eskom is looking into the use of CENELEC-A (35 - 90khz) and FCC-1 (150 -
500Khz), while providing frequency notches to enable the continued use of S-FSK (601 76 kHz).
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10 1923- 2013



Summary of AMI, Soweto Split Metering & ® €skom

ULM pilots

A Total Infrastructure Installed and last mile communications used:
A 2700 AMI systems were installed and tested (PLC + RF)
A 4000 split meters were installed in Soweto (PLC )

A 15000 Utility Load managers were installed around Johannesburg (PLC).
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CHALLENGES : Data Concentrator

A

A

A
A

LESSONS LEARNT:

- DC moved from Minisub to into the Complexes
- Lock the SIM Card to APN. (No sms, internet
and voice)

- Secure the Mini -sub

In support of

ot M e

Telecommunication Challenges and

Lessons Learnt within the AMI pilot

No Communication from Master Station to DC, DC to Meter, Meter to H'mﬂlﬂlwm'

Lanseria - The Hom -mi‘
CIU. Ea ... T

Communications down during Meter Billing Cycle will result in
customers being Estimated.

Theft and vandalism of SIM cards in the modem in the mini-
substation.

DC had to be moved from the mini-substation to into the Complex.

Antennas installed outside the mini-substation . :
Modem Plug-in Unit (SIM Card

included) removed from DC

Telecomms resources required during installation e

Antenna installed outside of
Minisub

DC moved to inside the
Complex
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Telecommunication Challenges and

Lessons Learnt within the AMI pilot ® €skom

CHALLENGES : Meter to Data Concentrator

A Component failure on PLC circuitry of the meter (meter
continues to operate properly, however loss in
communications is experienced)

A Meter Isolation Breaker i when manually disconnected,
meter is unable to communicate to the DC and makes
problem resolution difficult from a Master Station perspective.

A No Comms i creates difficulty in identifying the actual Direct Connection
problem e.g. meter faulty, meter bypassed, meter manually
disconnected, meter replaced with conventional/prepaid
meter.

A Meter linked to specific DC i when moved to another DC, the
meter needs a password/code to connect to the new DC.

LESSONS LEARNT:
- Training required for Contact Centre, Field Services etc.
- Remote Disconnect Process to be adhered to and linked to the Value Chains
within the business.
- Test all scenarios prior to meter deployment to understand any dependencies e.g.. Passwords
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Telecommunication Challenges and

Lessons Learnt within the AMI pilot

CHALLENGES: Customer Interface Unit

- Customer Interface Units (CIUs) onsite pairing
process i ClUs did not pair with the meters, and had
to be re-paired the second time for them to work.

- On average it took about 30 minutes to pair one CIU
to an AMI meter via PLC from the Meter to the CIU.

- Customer Interface Units (CIUs) pre-pairing on
master station.

- CIU lost RF comms after a period of time. ClUs had
to be moved around within the customers house until
comms was re-established.

LESSONS LEARNT:

RF pairing of CIU to Meter

- CIU to be able to be manually paired off-site in future.
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Telecommunication Challenges and Lessons Learnt

within Soweto Split metering Pilot

A Challenges on Remote Access Terminal (RAT)
APower Supply failure on
A Faulty Modem.
A Loss of communication from the meter to the RAT due
to noise interference on the network or unstable cable

joints.

A Meter replaced on site, but information not rectified on
Master station and CC&B.

A Master station not integrated to Eskom systems ,
meter readings had to be loaded manually to Eskom
Customer Care & Billing system (CC&B).

LESSONS LEARNT:
- Supplier addressed power supply and faulty modem problems.

- Cable joints creating noise were rectified by Field Service Team.

- Meter movement Form and MATS systems were implemented to address the problem.
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A Challenges on Customer Interface Unit (CIU

A Communication Failure to the meter due to noise
interference from appliances.

A Other challenges were on Meter kiosks
AThe Meter kiosk doesno6t want

A Controller failure or AC supply not plugged and the battery
went flat.

A Key Tag not registered.

A Meter kiosk not registering to the Master Station due to
GPRS signal problems

LESSONS LEARNT:
- Identify appliance that creates noise on the network and unplug it or switch of all appliances
in the house to establish communication between the EMU and CIU .

- Implement Second line maintenance by logging fault with the supplier.
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Telecommunication Challenges and Lessons Learnt

within ULM Pilot ® Eskom

CHALLENGES: Data Concentrator

A Theft and vandalism of SIM cards in the
modem in the mini-substation.

A Substandard Contractor installation of
equipment and wiring

A Homes with old infrastructure required
upgrading

Lesson Learnt:

Replaced with embedded Chip  Sim
cards

Lock the SIM Card to APN. (No sms,
internet and voice )

Developed a STD ratified by TESCOT
for future installations.

Training and Development of
Electrical Installers.

A COC compliance SABS 1042

C
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