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* Assets: 74,000 km of gas pipes,
gas storage and pressure reduction punfermiine
installations
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Ofgem — Energy Network Regulation
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* RIIO (Revenue = Incentives + Innovation + Outputs)

* Invest efficiently and innovate to ensure continued safe
and reliable service, reduce network costs and work
towards a low carbon economy.

* Innovation stimulus through NIA and NIC

NIC:

* Energy companies compete for funding for the research,
development and demonstration of new technologies,
operating and commercial arrangements

* Review and assessment of the projects by independent
expert panels

NIC
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Real-Time Network Solution

Network:
* Gas quality
* Network flow

Weather:
* Temperature

* Wind speed

Consumers:
* Domestic
e |1&C

Low carbon
technologies:
* Heat pumps
* CHP

Low carbon
gases:

* Biomethane
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Location of Flow and Gas Quality Sensors FL

in Medway

Rochester PRS
Inlet connection
24" Steel

Crutches Lane
MP main connection
36" Steel

White Horse Road }
IP main connection . —
10" Steel L
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Upchat Road
MP main connection
180mm PE

Isle of Grain
SCADA data

Medway north of Bridge
MP main connection
355mm PE

A228 south of Halling
MP main connection
125mm PE
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Design Concept for Sensors FL l.U
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Instrumentation & Electrical Kiosk

Mon Hazardous Area

Metering & Analyser Kiosk

Zone 1 Hazardous Arsa

[ Supervisory
Panel

[ Gas Quality }

[ Meter Head ]
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Network Analysis Models
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Flowmeter Selection
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* Lack of knowledge around the operating and pipe conditions

* Cannot interrupt gas flow

* Large diameter, low pressure pipes

* Below ground installations

* A reasonable level of accuracy is essential to validate
network models
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Shortlisted Meters

SICK FLOWSIC100 Flare

Hot tap and
clamp-on
ultrasonic
meters were SICK FLOWSIC 300

best suited to

tackle the
unknowns.



Flow Meter Feasibility
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Site Name Meter Feasibility

FLOWSIC100 FLOWSIC300 FLUXUS G809
Rochester High P Existing Pit
White Horse 1-path Easy/ Small Pit
Crutches Large Pipe D Low P
Medway PE Pipe PE Pipe
Halling PE Pipe PE Pipe
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Installation Challenges

* Planning permission

* Locating Pipelines

* Ensuring structural integrity of roads or railway bridges

* Sourcing electrical power

* Working on network during peak demand
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Crutches Installation (FLOWSIC300)
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* Located on the verge of the road, adjacent to a footpath and
right against the boundary of a farmer’s field.

* When the pipeline was excavated, two 45° bends were
discovered.

Measurement station
T (2.17m & 1.17m transducer
locations from bend)

45 deg bends
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Crutches CFD — Velocity Magnitude

x-z plane

Transducer plane

R -> L “Forward Flow” L -> R “Reverse Flow”




Gas Velocities
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Crutches Installation
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Halling Installation




Real-Time Networks Work Stream Flow

WPO1 WPO02 WPO3

Gas
distribution
network

gas
cv Consumer

meters

Conceptual

design of system
and software

Integration
of low carbon
technologies

Unconventional Renewables
uhs WPO5

WPO4

Biomethane
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Real-Time
cross tier
system

WPO6
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Proposed Communications Architecture
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Domestic Pressure Dashboard
Gas quality Gateway Cloud Gateway Performance
Systems
- O O Q O O
Claw Maximo Gateway Weather Forecasting
SCADA property
5CO appliance
GIS
. SGN External
Industrial Temperature data data

™ & ®

Real-Time Cloud-Based Server hosted by DNV GL
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Changing Energy Market FLLU

Pass
[T

Wind power
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Everything connected
through the cloud

e

Blogas &
biomethane

Natural gas

Shale & coal
bed methane

Bio SNG /
municipal waste
/ blomass

Gas turbine

Gasification



