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Energy Requirements: for:
= |ndustry
= Business

= Residential homes

= Control of Carbon emissions and other
~ gases =

sN@ontrol of electrical and electronic devices
= |ntelligent communications
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IEC CISPR22 — world standards body

|EEE low and high frequency standards
European , Cenelec standardisation body
European EMC committee

International telecommunications Union, ITU
[EC TIC 57.Highy\eltage Powerline Systems

Key area of Interest for these committee’s —
Broadband Power Line Communications
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National Standards
Organjisations

Government
Regulators

Industry
Associations

IEEE T&D April 2008, chicago




PLC Generic Model

Backhaul
network

Fibre
Network
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Worldwide PLC Activities
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Broadband Access Market

Broadband Connections by Nation/Technology
Household Internet penetration (May 2001) o et 1S

| | T
Sweden Nation | Cable | Satellite| ADSL | ozl

Denmrk Korea | 186% | 01% | 386% | 57.3%

Sngapare us. 76% | 05% 28% | 111%

UsA i 60% | 09% | 12% | 8.13%

Kong
Norway Singapore | 6.6% | nla 05% |

Korea Taiwan | 35% | 0.1% | 26%

Taiwan France | 40% | 03% | 17%
Denmark | 34% | 0.0% | 24%

UK

Germany | 2.7% | 0.1%

Hang Kang Spain 18% | 02%

Germany UK. 23% | 03%
France China | 02% | nfa

o|o|lo|lo|o|lo|o|o

) Source: Netvalue Prdiction: Sttegy Avaiics
Spain

Internet Penetration (source: NetValue)
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Wire —Line Systems:include :
ADSL technologies
Cable Modem systems

High Frequency Power Line systems
Electrical network architecture
Emissionsi—=conducted and radiated
INoise floor; .
Interference Mechanisms
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‘Low Erequency Power Line
Transmission
=*USA: 50KHz to 450KHZ(IEEE)
=Europe:3Khz to 148.5KHz(Cenelec)
=High Frequency Transmission
=1MHz to 30MHz underground

=USAdMHz to 60MHz for. underground
andovenhead®

=Access Band 1.6MHz to10MHZ
=|n-house Band 10MHZ to 30MHz
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Standard Deterministic
~ Communication Charzctsrist

- ———

= Unique frequency’specification

= Characteristic impedance

= Minimum noise

= Constant bandwidth

= Standard architecture

" No commonynoede cunrentand

"NoO Radiated emission to causelinterference
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= Minimum noi
" Gonstant bandwidth
"Standard architecture
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At these frequencies not all' the signal'is
transmitted down the cable-it leaks power

So some of the high frequency signal
emanates as electromagnetic radiation

Hence power cables can be considered as
plinear antennas and

MEeWiETTiCIERCY

e
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: | Cormnmunications
Communication between Sub-station:
and Customers

= Distances involve 50 metres to
250metres according to Urban or Rural
location

Urban Customers number ~50 to 250
Rural Customers number= ter20
Subject'to'varying noise levels
Frequency range 1MHz to 10MHz
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rl-rlouse Cornmurnicartions

= [ imited torinside buildings of all types;
Industrial
Commercial
Residential

Different electrical structures: single and
S phase :Ring Main & Tree &Braneh

Widerange of services
Frequency range 10 to 30Mhz
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Emissions from homes

Separation between homes
And other cable networks

'~ Radiationeffects
From power Ilnes
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ralffigters for lnveside o]

- ———

= |pvestigation: ofi Key, parameters of Broadband
Power Line Carrier communications

= Impedance of the power Line over the
frequency range 3KHz to 30MHz

= Signal Injection Power
ss@onducted current

Commoenimodercurrent -
Radiated emission from power line

e
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Key Parameters forlnvestigation(Z)

RegreSSIon of 3|gnal
K Factor
Noise Floor measurements

Relationship between the Impedance of Line ,
LCL, with type of devices connected to'the line.

Effects of network architecture on radiated
emission

Viechanismsifernunderstandingremissions in
“lerms of these parameters
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*Broadcasting Channels
sAmateur Radio

*Mobile Communications
Distress frequencies

*Military communications

*Radio astronom%/_ ,
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300 kiz

LOW FREQUENGY. MEDIUM
FREQUENGY,

30 MHz

GROUND WAVE

ADSL 25 kHz - 1.1 Mz
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VDS 30]!]!»

20
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IONOSPHERE

SKY WAVE
3 = 30MHz

WAVE
1 - 30MHzZ

Aeoumu WAVE

LONDON 3MHz
. )
3,

< SUBURBAN RURAL

Average UK ground

0 km 5 km 200 km
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< Underground.-& overhead distribution
+Armoured cable
» Conditioning units (CU) may be used
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IMPEDANCE MAGNITUDE {(CHM)

T
P
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FREQUENCY (MHZI)

—+— MEAN —H— MINIMUM
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Coupling via the Mains Network

Attenuation, dB/30m

Distribution network

01 1
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Conducted emission
through mains

Conductio thfough
earth ithpedahce

Electromagnetic radiated emission
and coupling Interference
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Capacitive coupling

Inductive coupling or

Far field coupling

Conducted Coupling: Path

Coupling threuegh.commeRimpedance
Beth common and differential mode
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Dependent on'the following electrical'and
communication parameters of the network
= Communication channel bandwidth

= noise level

= gsignal level
= Robustnessioefithe.modulation system
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Predicts the maximum error-free capacity of a channel under
white Gaussian noise for a given signal to noise ratio and
channel bandwidth.

C=B.log( 1+S/N) bits/sec

C is the capacity of the power line in bits/sec

where B is the available bandwidth in Hertz

S/N is the signal to noise ratio
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= Develop Network architectures for HV ,MV
and LV systems

= Establish measurement methods for
Conducted emission and radiated emission

= Establish local networks for homes and
. businesses
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