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Smart Metering solution Using G3 PLC

Utility Two-way Meter Data Management & Two-way Data Collection Two-way Two-way o
Processes comms. STS Prepayment Systems comms. & Controls commes. comms. US omer

Customer
Interface Unit

Smart Prepayment

Data
Meters

STS Prepayment
Concentrator

Utility Systems System
. - -
s o
Meter Data Management Systems F 4 -
Head End System v

(HES)

E460 G3-PLC P160 G3-PLC

DC450 G3-PLC

Utility Systems / 3" party Systems
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G3-PLC and What's covered by IDIS? e

Interface model
I Covered by DLMS COSEM
Application Layer, COSEM AL | Covered by G3 |

Covered by IDIS

Transport Laye
Network Layer
| 6LoWPAN Adaptation sublayer
MAC Layer T T
MAC sublayer

h§+—

e |
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Application Layer
Compliant ANSI C12.19/C12.22, IEC 62056-61/62
(DLMS/COSEM)or other standards used world-wide

Transport and Network Layer
IPv6 enables potential services: SNMP, TFPT, etc
Adaptation layer 6LowPan associates the MAC Layer
802.15.4 to IPV6 (Compression of IP header,
fragmentation, routing, authentication)

MAC layer
Plug and play network management to choose “Best
Path” (Full Mesh Support)
Time domain and collision management
MAC Layer IEEE 802.15.4-2006
CSMA/ARQ

Physical Layer
Support of internationally accepted bands from
10kHz - 490kHz (G3-500, CENELEC, ARIB)
Multi-layer error encoding/decoding (Viterbi,
Convolution, Reed Solomon and CRC16)
8psk,QPSK, BPSK, Robo, Messaging Mode
Adaptive Tone mapping, notching and modulation



G3-PLC, OFDM Open Standard PLC ey

Open, Interoperable and future proof

Designed to meet present and future advanced networking and
application layer needs. The world's only CENELEC / FCC PLC
solution supporting true IPv6 (Internet protocols) addressing

acy Yoo Atmel AtSS € camors
CHNT CeNIOG (e  devoro p <eor
EEDMI @ ¢, (. eneois [F E eww Benefits
KRAEMECD +_ # ngxmg IOHT -------- HOlIEY M esinezenee
Wee  mron 099 B WA ieevn G3-PLC * Highly-reliable & suitable for harsh, noisy environments
@ s, [EHE ' neuron Ne,a,.s B @ Alllance
ORES @ BOSAKI panasonic s M. @ easTSOFT. @ mrcow [T R
rix = e SRS T *  Future proof, standards based, IPv6, G3-PLC technology
(J Cxam = mixmwe @ SIEMENs Ky7 e sumom
Emb‘ ....,.g“, tecnalia J Qmm TOSHIBA  TRIALGG .
L Gage W, ciwen ZIG * Supports frequency bands worldwide

/X a A . -
Bl et id.. dogelh Support load switches, sensors and home area networks

* Includes high security mechanisms to protect grid assets

*  Coexists with older technologies such as FSK & S-FSK
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ESKOM Main use cases successfully implemented

SYSTEM OPERATION USE CASES METER DATA ANALYTICS **

ROLLOUT-, DEVICE-, LOAD MANAGEMENT

SYSTEM- AND DEVICE-CONFIGURATION, SECURITY

*Automatic, configurable processes running in background

** Additional modules
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ESKOM G3 PLC s,

PLC statistics

(e ) R TR R R T S At the centre is the Data Concentrator and the
o e view shows G3 smart meter devices in GREEN

W e muncr beks

Clovp Scaeio (Coues v that have the best communications quality

Ll show gudes

L UNETS SAnmaasty  © UNTTS G SABeMARY 63 EVENT HISTORY ]

Node color: | Communicaton quasty v |
Node sthape: Ut tpe v |

The view also shows some meters in yellow or
— lighter shade of green that have a lower quality
v oo of communications (Possibly due to a noise
source in the area or distance from the DC)

et et
{Balec ont v

Landis + o § In the case an additional device has been
|Gyr p

=77 o > located but it is not able to join the G3 PAN, this

STATSANI0ANIA1 26
(LGZ-050C- M T8I910)
ATATSAIIONNIAL Y 12
(LG2-0504-M6T80913)

/ is shown in RED (or In Home displays not
Ay 2 _ plugged in)

SCATSAIIONSIATIS Py
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acossNIon 5, Meter and CIU count confirmed
(LG2-050-0-T6T85569)

SCATSAII0NNIADES
(LG2-050-0-76787172)
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ESKOM learnings, increased G3 PLC Traffic

Fle Ede View Favortes Tools Help
s 4 OCa50 4 LandiseGyr User Access... &) Gridstream AM 5 Device Management
PLC statistics

DCAS0v2

Utility Quality of Supply
Outages, Load Shedding etc

Events, under and over voltages specifically
Customers, tend to leave in-home displays unplugged
Power Failures, In-home display joining times

Joining times, managing times between Meters — In-
& Home displays and Concentrators (customer must
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Key elements relating Meter role out

Test various communication mediums

- Point to Point (P2P) GSM (2G/3G/4G/LTE)

« PLCG3
Basic Meter requirements that will be read over G3
PLC
» Post Paid / Prepayment conversions
* Quality of supply Measurement (power failures,
voltage and current dips, swells etc.)
* Revenue protection (Tamper, reversal, Magnetic,

etc) e
* Load profiles 30 minute values (Minimum +kWh, - r
kWh, remaining Credit) Voo e -
« 12 months billing history Yy
Data concentrators (DC) G3 PLC .
« Communication mediums (GSM & Ethernet) 8 ;Eﬁ
* DC placements in the field (number of customers s

per transformer)
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LEC DC Web Interface — G3 PAN Topology “meter count”

PLC statistics

Landis
Gyr
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Tatu City requirements

m Tatu Connect is a private entity,
therefore requiring modern smart
technology for the new Tatu City
development (Outside of Nairobi)

®  No manual meter reading or
estimations

®  Online metering solution, reducing
the loss of revenue

®m  On time Billing

m Eliminate the high cost of
disconnection and reconnection
Load Management and monitoring
Aligned with Kenya’s desire to reduce
carbon footprint, Tatu Connect are
implementing smart technology

Solution

IST AMI/AMR system

G3-PLC wg-- E-
3Alliance B DC450v3 Data

[ = ~ -1 Concentrator

adims

Water meter

E460 3ph E460 1ph BS

500 meter installations
Initially, 20 Data Concentrator installations

IST system integration with Landis+Gyr
DC450v3 and E460 smart meters

CITY

Benefits and Impact for Tatu City

m Solution integration partnership with
IST and Landis+Gyr

=  Remote meter readings, IST back
office prepayment / wallet system

m  Water meters provide pulse inputs to
the E460 meters

Remote disconnect and reconnect
Remote meter monitoring for
improved revenue protection

m Visibility of devices on the network,
using the DC450’s web admin interface
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DC Web Interface — G3 PAN Topology

Meters Topology

ClUs

Neighbour Table O Show neighbours data

Path Table

Topology
Route Table
Blacklist
Profile Data

Readout Data
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G3 PLC Technology has proven to be

* Highly-reliable & suitable for harsh, noisy environments
* Future proof, standards based, IPv6, G3-PLC technology
e Supports frequency bands worldwide

* Includes high security mechanisms to protect grid assets

* Coexists with older technologies such as FSK & S-FSK
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manage energy better

Thank you for your attention

Harold Hayes
Projects & Technical Services Manager

Harold.Hayes@landisgyr.com
Phone +27 12 645 3191

Landis+Gyr (Pty) Ltd
www.landisgyr.com/za
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