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Central Networks
distributes power to 5
million UK customers
through 133,000 km of
underground cables and
overhead lines via almost
94,000 substations.

The network
encompasses
132kV,66kV,33kV and
11kv voltages taking
power from NG to the
customer.
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Fuelling our cars and warming our homes - electricity

 Air Source Heat
Pump Prediction
(150k homes in
CN region by
2020)

* Ground Source
Heat Pump
Prediction

(250k homes in CN
region by 2020)

* Vehicles — 10%
electric by 2020
(500k in CN)

DDDDDD

DDDDDD

ASHP Systems

200000
200000
1 0000

(o]

s S
A S

Bt

mEstalatons

(5P Systoms

[t BN

O0e oMo

DO DO 203 204 2005 Z01S 20T 201TE 20D 2000k

e 3

weahicles peryweac OO0

1o lbs LICE per car
2012 1.0 il cars
2015 2.5 vilvi cars

— 1 R s LCE
— 25 MMM Ibs LCE

E=E |
= ]
ELa = ]
A
SE00
Pt |
=00
=
1 =00
=]
e ]
L=l

||

o L o a b= o= =010 =211 =12 =015 p=fa b B8 2315

[mrs=s s=wrewy o sarass = |




Central
Networks

e-on

Potential Network Impact of Charging Electric Vehicles
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*Demonstrating the effects of § 250.00

people returning home in the g 200.00

evening and plugging in their 150,00

vehicles.

*Graph shows 10% to 50%
uptake of households with EVs.
*Based on 5-7% of miles
travelled by Electric Vehicles by
2020 .
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Distributed Generation —2020 Predictions

Distributed Generation Green Package and DPCRS Predictions >1GW
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Smart Grid - Digitising the local network

Enabling new electricity demand
Offsetting demand with local and lower
carbon generation

Applying IT and Communications to
get the most from the network
infrastructure

e Smart Customers
e Smart Homes

e Smart Meters
Smart Substation
e Smart Grid



There are a number of key drivers for smart grids, including rising
electricity demand, the integration of distributed generation and
enabling customers to make best use of intermittent renewable

energy - the facilitation of Low Carbon

*Big demand

*Big DG

*Short timescale delivery
*Planning / Environmental Impact
*Metal prices

*Carbon / losses

*Technology

*Security / Performance

*Risk reduction



Facilitating the Smart Grid— Operational
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Smart Grid and Operational Telecoms

The increased need for demand management, embedded
generation and low carbon networks will increase the need for
multiple metering and control points through the distribution
architecture. The requirement for automatic monitoring and
sequencing based on a “real time” model of the network will
Increase the reach and the availability requirements o n
Operational telecommunications . Operational
telecommunications is an enabler for Smart Grid. It will be integral
to future network design and operation performance



ICT and Communications

‘Premise
eCustomer
Information & IHU
Warnings

Smart demand
Smart DG

*Direct comms to
local substation (?)

*Dist
Substation
*SCADA analogues
‘PQA

*Smart Demand /
DG despatch and
coordination

*11kV remote control
Directional / unit
protection for
meshed grids
*Dynamic Rating

*Centralised
*Aggregate data by
connectivity (real
time)

Master Data
Management
*Demand response
*Despatch DG




Operational Telecommunications is :

Those communications services which are essential for the
efficient, safe and reliable operation of the power distribution
system.

They support the power system in four distinct
areas:

SCADA

Distribution automation data communications
Protection signalling

Emergency voice communications



Requirements: Data Capacity

Service Latency Capacity Data Timeleness of Importance Availability Power
Volume provision
SCADA Telemetry
Black start sites n/a Current 50kbytes <10s for alarm High 99.90% 132kV sites 72 hr
1.2kb/s events autonomy
Future 30s update for
9.6kb/s analogues
Primary Substations n/a 9.6kb/s 50kbytes ditto High 99.90% other sites 12hrs?
Protection Signalling
Catl 6ms vi/ 64kb/s | n/a Continuous High 99.94% 24hr mains autonomy
Cat 2 10ms vi/ 64kb/s | n/a Continuous High 99.94% 12hr mains autonomy
Cat 3 60ms vi/ 64kb/s | n/a Continuous High 99.94% 6hr mains autonomy
Distribution a few bytes
Automation
Emergency Voice
VolP n/a Continuous High 72hrs mains autonomy
CCTV
On demand full rate Broadban | 500kb/s - Medium n/a
d 2Mb/s
On demand slow scan 64kb/s 64kb/s Medium n/a
"webcam" refresh Mobile Low n/a
SMS
Smart Grid
Monitoring equipment Low Medium Maintained during
outage
Controlled equipment Low High Maintained during
outage
Control loop signals Low High Maintained during

outage




Core and Access Network
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Equipment Obsolescence

Obsolesce of current equipment

PDH was developed to provide circuits of 64kbit/s multiplexed into 30 channel
2Mbit/s blocks. Converged networks will cease to use PDH equipment as a
primary interface point . There is a significant risk that sub 2Mbit/s interface
cards will become unsupported and obsolete within a 15 year lifetime.

The implications of this are that the next generation of transmission equipment
will be a TCP/IP platform. At this time teleprotection systems will either need to
be operating on discreet fibres or over the TCP/IP platform with appropriate
traffic control.



Strategy Influences: Technology Roadmap
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IP Convergence

Convergence of circuit and packet switched data

The convergence of voice (circuit switched) and data (packet switched) service
IS continuing and can be seen in the trend towards converged public networks
such a BT 21CN. Private networks are ahead of public networks,

Convergence is enabled by the use of a common protocol TCP/IP and it is to
be anticipated that all the OpTel services used could be transferred to a TCP/IP
using MPLS platform over the next ten years. This convergence would allow
services to be transported over a common core network supported by an IP
platform.



Operational Comms

1. Build an integrated core mesh network —Fibre (132kV) & Microwave
 Consolidate technology platforms
« Common Management Platform
« Common Multiplexers
« Converge on TCP/IP ( IP ready network) as this is the current and
future telecoms technology.
2. Deliver remote service to the core- Access
« Converge on common protocol - IP
 Multiple physical media for delivery of protocol
« PLC, UHF, 3G, Wimax etc.
 Access networks linking the core to the primary ,11kV substations
and pole top automation

3. Operate as an Integrated Service to Internal Customers
Service Level Management

Capacity Management

Availability Management

Service Continuity Management

Control costs



Operational Communications: Requirements

« Low Bandwidth

e High Availability

 High Security

e Low Latency

e Real Time

« 150,000 plus connection points
o |IP?



