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What We Do

Group Revenue

£28bn

2014: £29.4 billion

Net Assets

£1.3bn

2014: £3.1 billion

Net financo cost

£266m

2043: £243 milion

Adjusted Operating Profit

£1.5bn

Opeorating cash flow

£1,217m

2043: £2 940 million

Statutory (loss)/Profit

£747m

2014: £1 billion
Dividend

13.5p

2013: 7.0 pence

Adjusted basic EPS

19.2p

2043: 26,6 pence
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We source, generate, process, trade, service, and supply
energy to meet your current and future energy needs

Where We Operate’

LW Direct
A Energy.

Fo

Phoenix

nnnnnn

® (Canada — 10 provinces
® United States — 50 states HerrEl GesrEEe
(plus the District of Columbia) - e

® North American headquarters
— Houston, Texas
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The Challenge

@) osiot. USERS CONFERENCE 2016 © Copyright 2016 OSisoft, LLC



We plan to support other smaller companies, offering our
market access and expertise as a service

So what do these small distributed generators look like?

Find good development opportunity
Obtain consent and funding

Build small generation units

Watch money flow in

Wwants to

Does not
want to

Manage the asset
Trade the market

@ osisoit. USERS CONFERENCE 2016 © Copyright 2016 OSIsoft, LLC 7



What we need:

We are not going to get the deal as they have seen another company
who can give them an online portal which shows when to run and how
much money they are making

« A platform to submit data

« A way to for the generator to monitor performance
« A way to show indicative profit

« Away to trade as a portfolio but settle by site

A Demo in 2 weeks
Go live in 8 weeks

@ osisoit. USERS CONFERENCE 2016 © Copyright 2016 OSIsoft, LLC 8



|\/|y Plan Time to call in some favours....

=

Build a SharePoint online site

Build a system to manage the contract that will feed into our
trading

Build some Power Bl screens to show/send invoice information

N

Create new tags in Pl System — Normal and Future
Build AF analytics to deal with the complexity of the contract

Use Pl System to turn the sites on and off

Build some PI Coresight screens to share data with the
customer

8. Build security to allow external counterparties to see our PI
Coresight pages

9. Do aDemo in 2 Weeks
10. Go-Live in 8 Weeks

No a0 &~ W

IS can do this, there is no
rush we have 10 weeks

| know someone who is trying to
sell Power Bl to the department

Chris and -Genius Group
Chris and [HIEl€
TGG

Chris

TGG
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Solution Overview
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Basic Flow

Client

-

Submit
availability

Trade in

Generate
Electricity

Count the
Money

Monitor site
connectivity

the market

1 )

Issue
output
nomination

Send Start

Signal

Send Stop

Record
Output

Signal

Display
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status

Monitor for
required
start/stop

Calculate
financial
value
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Solution Requirements

Capture asset declared availability and traded
position in the PI Data Archive

Monitor and trigger timely start / stop signals

Write start / stop signals to interface plc
Read heartbeat, running status, actual generation
from interface plc

Calculate delivery, valuation etc

Provide visibility of information

Alert a loss of communications, planned
generation activity
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Pl Interface for Universal File and Stream
Future data capability

Pl Asset Framework, Asset Analytics
Pl Interface for Modbus Ethernet

Pl Asset Framework, Asset Analytics

Pl ProcessBook displays, visualised through

Pl Coresight

Enhanced security to ensure client can only see
their Pl Coresight displays

Pl AF, Notifications
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AF Templates configured

il (=] Category: _Static Data

@ Distributed Generation =
EI Templates 3 [ Category: Totals (Monthly)
: EI g--ﬂgnir;;Templabes I < <& Auction Income (mtd) :0 £
=k 54 PPA Client € | <& Buy Back Volume (mtd) 0 MWh
e (% PPA Site — »
bl e o el L 2 <& Cleared Auction Volume (mtd) 0 MWh
€ | @@ Credited Energy (mtd) . 0 MWh
' 2 <& Imbalance Energy (mtd) 0 MWh k.
8 @ c} L 4 <& Imbalance Income (mtd) 0£ l.
I -J < ‘ <& Must Run Income (mtd) . >0 £
3 (=) category: | € | @& Must Run Volume (mtd) 0 MWh
* i 2 <& Net Buy Back Income (mtd) . 0£
3 (2] category: Valuation 031 L 4 <& Net Commerdial Volume (mtd) ' 0 MWh
-3 < Auction Dispi L 4 <& Net Total Income (mtd) ' 0E
| <& Auction Pow; € | @& Post Auction Income (mtd) ‘ 0E£
= A <& Auction Run; € | @@ Post Auction Volume (mtd) . 0 MWh
® | GF Post Aucﬁon< € | @& Target Energy (mtd) o MWh
L 2 ‘ < Post Aucﬁon.Power Income (Indicative) | o€
e | <& Post Auction Running Cost (Indicative) ' loe
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Monitoring and Alerting

« Each site produces a heartbeat signal, which flips every minute
* Analysis checks for either loss of signal, or stale signal

* Notifications sent on loss of heartbeat

* Analysis of up ratio, and last drop-off date/time :

Notifications are also triggered for the following events:
« 10min warning of a start/stop signal being sent
« Station not running when it should be

Notifications are sent via SMS and emaill
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Start Sequence

Actual output

Required output

Required notice period

Start signal

/ Start signal acknowledgement from site

Acknowledgement check, with notification if necessary
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Assessing the

Volume *

Val ue Cashout

Price

Trade volume and price are
written to the PI Server as
future data

Cashout price is published 20 Delivered
minutes after the end of the MWh
) : Declared Volume *
delivery period : Traded
o Available Traded
AF 2.7 Relative timestamp MWh MWh Price

function is crucial to align
values to correct delivery
periods
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Sample Screenshots
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Centrica Overview

Clients Overview

Centrica EM&T
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Client Overview

TGG Distributed Generation: Client Overview (@) rorice | ooysen | oayaness | weekanead | previouspay | previous week |previous wonth | month o e |

Financial
Overview

Total Qutput
B o Data MW f

O O (] New Site 1 [ ]
4 o o 4
O O o o
Credited Qutput Credited Qutput Credited Output Credited Output
| | 0.00MwW Fa ___ 0.00MW Fa ______________|0.00MW Fa S WAV 80.47 £
e - v IS - | S v S
New Site 2 [ ] New Site 3 O
[ 4 4
o o
Credited Qutput Credited Qutput
— Er— ®
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Site Overview

Site Overview

Tvoe SRMC, APX Auction Clear, APX WAP "vpe: Metered Output, Net Total Volume, Start/Stop Signal

w
)
)
)
s
0
0

aa‘L’_l

H
8
8

Metered Output Metered Energy
(.‘:'3 0.00 MW # [™f 0.00 MWh #

Credited Output Credited Energy
0.00MW # 0.00 MWh #

Dispatched Target Energy Imbalance
0.00 MW " 0.00 Mwh €™ 0.00 Mwh &P
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Site Overview — Start Signal Sent

Site Overview ® g [y

Type: SRMC, APX Auction Clear, APX WAP

w0
o
™
o
w0
©
=

G Metered Output Metered Energy

- 0.00 MW # 0.00 MWh #

Credited Output Credited Energy
0.00MW # 0.00 MWh #

Dispatched Target Energy Imbalance
0.00 MW 'g[" 0.00 Mwh €[/ 0.00 MWh &P
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Running view — Start Acknowledged

oY [ oo [ oo [ [ [ o [

<< Overview
SRMC, APX Auction Clear, APX WAP ' Metered Output, Net Total Volume, Start/Stop Signal
Availability, Must Run, Net Total Volume Metered Output Metered Energy
- — - @'* 0.00 MW # 0.00 MWh #
Credited Qutput Credited Energy
0.00 MW # 0.00 MWh #
Dispatched Target Energy Imbalance
. 0.00 MW G~/ 0.00 Mwh €7 0.00 MWh &P
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Site Overview - Running

Distributed Generation: Site Overview

Y [ o [ oo [omse [ [rmimves [ e

<< r Overview
SRMC, APX Auction Clear, APX WAP Metered Output, Net Total Volume, Start/Stop Signal
I .
Availability, Must Run, Net Total Volume Metered Output Metered Energy
) ) ) . *SBEMW f’* 0.83 MWh #

Credited Qutput Credited Energy
10.32MW # 0.86 MWh #
Dispatched Target Energy Imbalance
8.00 MW "G 0.67 Mwh €7}/ 0.19 MwWh &
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Client Financial Overview

Client Financial Overview

Dispatch Income

Must Run Volume Must Run Income wozme22%% | Must Run Income
900.00 MWh V a : é

Cleared Auction Volume T res 3 smamwzms | Cleared Auction Income
0.00 MWh % —ee | @ §

Net Post Auction Volume Sutivmwiom . NN Net Post Auction Income
0.00 MWh % ——— o é

Net Buy Back Volume BuSesinome  maenses | Net Buy Back Income
0.00 MWh % IR TRE— |

Delivery

Net Total Commercial Volume Credited Energy Imbalance Energy Imbalance Income (£) Net Total Income (£)
900.00 MWh F 4 .Q). 1919.42 MWh P 2 1019.42 MWh 5[5 § é

Dispatch MR 200272018 35090 Imbalsnce Income (£) 29022010 235046
S00
-0
<0
200

TERITE 15022070 22022918 15022010
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Power Bl

Route To Market Service ©Toul Nomnation Volume @ Average of APX Auction Clear @ Average of SRMC
-
Schedule Analysis N
CalYear CalMonth Site )
W 2016 W
|
MARKET

@ Surpius Volume @Shortfall Volume @ Credited Blectrncal Output

EFADate
01/01/2016
02/01/2016

03/01/2016

£39,71837 -9,369.24
Surplus Volume Revenues Shortfall Volume Costs

| Power BI File: V20
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Route To Market Service @ Total Nomination Volume @ Average of APX Auction Clear @ Average of SRMC

Schedule Analysis

CalYear CalMonth Site
W 2016 W o

u '
[} 100
MARKET

——
@ Surplus Volume @Shortfall Volume @ Credited Blectrical Output
EFADate
01/01/2016
, £73,691.08 -9,369.24
Surplus Volume Revenues Shortfall Volume Costs

| Power BI File: V20
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Route To Market Service

UNAVAILABLE
Metered Output
CalYear CalMonth Availability
| 2016 W an AVAILABLE
ier
MUST RUN A . vits
UNAVAILA. 01/01/2016 000 008 000 0.08
02/01/2016 000 009 000 0.09
03/01/2016 000 008 000 0.08
04/01/2016 000 813 3592 4404
Site 05/01/2016 000 595 275 2000 o4
06/01/2016 000 2 25 36M
07/01/2016 000 975 44l $3.85
0&/01/2016 000 903 4245 5149
09/01/2016 000 a4 000 014
10/01/2016 000 319 2029 2419
11/01/2016 000 1006 2168 3L74
12/01/2016 000 1368 3247 4614 U989
13/01/2016 000 17 168 2084
14/01/2016 000 S08 2166 2674
150172016 00 53456 PN 7516
16/01/2016 000 %0 91 %62
17/01/2016 000 2569 1835 4405
1801/2016 000 6331 2168 8499
19/01/2016 000 680 2169 9149 18/01
EFADate CalWeek 20/01/2016 000 978 LT 10149
10172016 ey 21/01/2016 000 6297 2153 9050
01/01/2016 04/01/2016 220172016 000  118%6 6324 18180
02/01/2016 230172016 000 495 121 20.81
03/01/2016 24012016 o 1070 a73 1743
04/01/2016 25/01/2016 000 5573 2163 7136 o
fUL/<UL 26/01/2016 000 011 20 7181 2301
05/01/2016 /12/ 270172016 000 $193 s 7346
At PAAE 280172016 000 5254 2166 7420
06/01/2016 20012016 000 7225 422 11648
07/01/2016 30/01/2016 000 000 000 0.00
01/2016 310172016 000 M 813 1A
084)4/.?0.? 01/02/2016 000 000 000 0.00 2
09/01/2016 Total 000 103498 75261 178759 . o
10/01/2016
Power BI File: V20 - 200
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The Future...

Business
« This Route to market service is at the heart of Centrica’s strategy going forward.

* There is an estimated 18-20GW of embedded generation in the UK that could potentially
benefit from this kind of contract

* The capacity market in the UK has increased this still further by 2GW
» Potential 31GW of embedded generation by 2030

Product

« Evaluate PI Coresight v3 to understand additional value

* Integrators to enhance PowerBIl connectivity

» Assess potential for PI Integrator for Esri ArcGIS

* Further use of Event Frames to analyse performance

* Ordering of running profiles

* Future market price alerts

@ osisoit. USERS CONFERENCE 2016 © Copyright 2016 OSlsoft, LLC 20



Centrica Route to Market - Summary

COMPANY and GOAL

Enable the strategic direction of Centrica
Distributed Energy & Power, supporting the UK
transition toward distributed generation

v
RESULTS

Provide a route to market Combination of SharePoint Enabled new business
service for all, current and Online, PowerBIl and opportunity in line with
future small generation } Pl System 2015 to provide } strategic direction of
sites integrated system company

 Sites which don’t have or can’t « Significant use of future data « Initial contract delivering >40MW
afford a trading department capability service

+ We provide a service to optimise * AF templates and analyses + Potential early expansion of

their sites in order to maximise provide scalability and ease of >20MW
future implementation

their profits T
P « PI UFL and Pl Modbus Interfaces Significant scope for further growth
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Contact Information

Chris Fisher
Shift Performance and Change Manager

[
Energy Marketing & Trading centr ’ ca

Centrica
chris.fisher@centrica.com

Chris Cody
Operational Excellence Lead

Distributed Energy & Power centr i ca

Centrica
chris.cody@centrica.com

Rhys Kirk

The Genius Group Solutions Ltd I G G

Founder and Chief

rhys@thegeniusgroup.co.uk The Genius Group
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Questions

Please wait for the
microphone before asking
your questions

State your
name & company

Please remember to...

Complete the Online Survey
for this session

=~ | DOWNlOad the Conference App for
- = | OSlsoft Users Conference 2016

) [ App Store
* View the latest agenda and create your own

P Google Play

S HTML

* Meet and connect with other attendees

http://ddut.ch/osisoft
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