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« Company Overview

« SmarteCR Scope

« SmartECR Challenges
« SmartECR Solutions

* Next Steps
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}vev E.ON is one of the world’s largest investor-owned power and gas
[\ companies — with a growing renewables business

VA

y

* Ad). EBITDA >€13bn

* Adj. Net Income
«  Employees

« Capacity (GW)2

— Coal

— Gas

— Nuclear

— Hydro

— Other Renewables

1 2010 forecast. Sources: E.ON Capital Markets Day Nov 2010, EC&R

2 Total own generation; all figures presented in accounting view: only full consolidated plants, fully owned plants & ownership in fractional shares

~€5.1bn
>88,000

S7.

23.

14.

10.3
5.0

41%

25%
:I 18%
]
[

9%

3.7

3%

Biomass

Marine
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}X#vE.ON operates 3.680 MW renewables capacity in Europe and North
America — and eyes further regions to grow

VA

y

E.ON’s renewables capacity 436 258
as of December 2010 (Mw?) S 183 Other
Renewables
1.920
Nordic
0 /
90 86
l - - 3597 v
France Poland
| 198
North America * Grown 9-fold since 2007
l Ttaly e World #7 in wind

e World #3 in offshore wind

Iberia Germany

1 E.ON Equity MW (COD’s and major announcements; Figures rounded), excluding large hydro ©C ight 2011 OSIsoft. LLC
opyright soft,



JAVAVAY

}vev Renewables have significant worldwide potential — relevant technologies
A are at different levels of maturity

y

Global capacity (GW)

2008 ¥ 4,500 GW ‘ Wind ‘ Biomass ‘ Solar ‘ Marine
/ Global
capacity EII E] EI F
. G\ 900 110 160 2
[
' [l 2009
2020
+>400%
h Long-term
2020 > 6,800 GW feasible
potential
worldwide
[GW
\ ~5,000 ~2,000 ~50,000 ~5,000
Qurrent Step changesin }
recrcloay penanced RS | oottt
maturity possible ay 9

[JRenewables [JGas []Oil
[ Hydro Il Coal [ Nuclear

Sources: E.ON; IEA; BTM; California Institute of Technology; World Energy Council; World Energy Assessment; Roland Berger Strategy Consultants
© Copyright 2011 OSlsoft, LLC
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/\4 “Boutique to Industrial” will stay our fundamental driver

VA

y

2011 target
availability
Optimized spare part concept 98%

CMS? and Predictive maintenance

2011 target
O&M cost

Access to critical equipment and tools

Proper and complete documentation reduction
-10%

Scale of projects and harmonized WTG?

use

Spare part pooling

Widen O&M contracts

Optimized share of o party O&M

O&M framework agreement

We will stay at the forefront of industry development both in wind and other Renewables technologies

! Supervisory Control And Data Acquisition > Wind Turbine Generator * Condition Monitoring System

© Copyright 2011 OSlsoft, LLC A
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WAV Platform Scope
/N4
VA

y

Remote Monitoring and Control: Business Performance Management & Analytics:

* Global, Regional, Site, Turbine, Sub-Station level  Operational and Business KPI reporting in real-time
real-time monitoring & Control » Optimized Power Prediction and input to trading

» Automated event based error handling * New project planning, scheduling and tracking

» Shared Service Platform across geographies * Predictive Maintenance & optimised Shutdown

* Curtailment Tracking Planning

* Energy Accounting & Production Cost Calculations

A
Asset and Power Generation Optimisation: Technical Excellence and Procurement:
* Asset Optimization & Component level inventory » Uncover trends, patterns from turbine errors
management on global level * Historical Analysis of Turbine performance

« Proactive spare parts management

* Asset Insurance management based on historic wind directions

‘ Epeedygnr‘]erélelf‘cy rezpl?nso? - i « Comparison of actual power curves w.r.t. to OEM
nergy Scheduling and Load Forecasting power curves ’

© Copyright 2011 OSlsoft, LLC

* Modelling and Simulation of optimal site location
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yxngperational challenges

VA

y

Globally dispersed enterprise with regional ‘boutique’
shops

Globally Integrated enterprise with industrial scale

Reporting of operational data via Xcel

Real-time reporting of operational data

Unigue SCADA system for each wind park / Hydro plant

Single system for monitoring & control

Diverse Turbines with unique controlling philosophy

Common reference semantic model to acquire,
normalize data and error/alarm codes

Diverse hardware and network infrastructure

Standard Hardware and Network for interface to global
system

Reactive maintenance and procurement

Proactive maintenance and spare parts inventory
management

Manual process for Site authorization and field force
management

Automated wind park authorization and field force
management

© Copyright 2011 OSilsoft, LLC
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\VAV It’s all about bridging engineering know-how with Asset Information Systems

/N4
VA

Smart Operations

y

new tools and approaches

Engineering Leadership’s
to achieve the vision

Vision for new capabilities

Visualization &
Real-time analytical toolset
visibility and
process
collaboration

Reference
semantic model

Event
management Global
in business standards

real-time
Configurable

Event Rule

Measurement, 2
Engine

predictive
analysis and Service

optimization. Oriented
¥ Architecture

Value creation by Engineering and Asset IS
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}X#v SmartECR an Enterprise SCADA and Information Platform

}" Central - SmartECR Platform

...... ‘ﬁ. e 'M';':' Ce e !;J; C _;E.:.ﬁ_zywiﬁ C ll“llll! C
: o R ' = : feimes ) | L :

. Presentaton Sernvices (Channel) Layer

------ (avay - - g - - - - ) - - - - - (COINE&SRE) - - - - -(S0G0E} - - - - (CogrosRumaE)r - - - -
: : : : : Application Semnvices Layer i i ) .

Decentral

Greenbox T
.= 1) P 20 : - !
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}X#v Simplified architecture with IEC 61400-25-2

WA -Standardisation =» Cost reduction

' -Simplified networking = Security
-Reduced complexity = increased reliability
-Single data conversion per asset = accuracy and unlimited data
-Distributed SCADA 2.0 = endless possibilites ... e.g. professional services

toring eports nalysis an s
i " — - = s c
£ E = S
o U =2 g
Earth em - = Ty
= o 7 —
‘ ‘D 8 = T $8 Monitorin . Reports Analysis and KPIs
W) wam T 3
n s 5
H v Earth == E = % 5
— B = = 2z
Real-time Databse z7 il R e o - ol e
7y Y 7y H W v 1
: : :
Vendor specific OPC H H v _
OPC OPC | covers OPC ‘ _ v 28
Vendor Vendor Vendor ] : o4
h ) i ) Real-time Databse
Supplied | | Supplied ‘ég’l‘\d;lfsjgf;‘:"c Supplied §
SCADA SCADA SCADA Ey D I3
£z H H c
‘ o H H 2
H H g
H H 5
H IEC 61400-25-2 Protocol & £s
8%
Information and Services
Available 15 turbine vendors

Information and Services
Available
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VAV
AV

Servers

[ 102556143
172173143

Syztern Managemeant
[Fearch 3

+ Alarms =
# Batch
= Data

Archive Editor

Current Values

Stale and Bad Poin
# Interfaces

- T —

Tag Mame

| Server

| Timestamp

...IEC 61400-25-2 =» From Strategy to Reality

| Value

# IT Points

13 WEAIGenSpesad

13 WEAZRolorS peed

0113 WEAZ TransferCument
0113 WEAS TransferFrequency
0113 WEAZ Transfeiollage
A3 WEAZY aw

90114 _WEAT:GenSpesd

01 14_WEAT:Fotars peed

011 4_WEAT T ransfeiCuneant
301 14_WELT T ransferF requency
0114 _WEAT: Transferfoltage
A0 T4 WEAT Y aw

15 WEARGenSpead

90115 WEARRotorS peed

0115 WEAE T ransfeiCunent
0115 WEAR T ransferlFrequency
0115 WEAR Transferfoltage
15 WEASY aw

A 1E_WEAZGenSpead

011 6_WEAZRotorSpeed

A0 16_WELZ T ransfeiCunent
A0 TE_ WEAZ TransfeFreguency
A0 16_WELZ Transferfoltage
ANIE_WEAZY aw

80117 WEA4GenSpeed

90117 _WEA4:RotorSpeed

011 7_WEAL TransferCument
0117 _WEA4 T ransfeFreguency
AMI7_WEASL Transfelvoltage
A7 _WEALY aw

172.17.3.149
172.17.3.1439
17217.3.149
172173149
172.17.3.149
172173149
172.17.3.149
172.17.3.149
172.17.3.149
17217.3.149
172173149
172.17.3.143
172173149
172173149
17217.3.149
172173149
172173149
172.17.3.149
172.17.3.149
172173149
172.17.3.149
172.17.3.143
174173149
172173149
172.17.3.143
172173149
172173143
172173149
172.17.3.149
172173149

1142011 21125 PM
51172011 211115 PM
142011 211:25 PM
BA1L2011 21115 PM
511742011 21115 PM
5142011 211:15PM
1142011 21118 P
1142011 21115 F

SM1/2011 211:25,

21142011 21115 P
51142011 21115 PM
51172011 211115 PM
BA1A2011 211:25 PM
1142011 21115 PM
51172011 211:23 PM
81142011 211:15PM
142011 21115 PM
51142011 211:15PM
51142011 211: 25 PM
1142011 21115 PM
1142011 21125 PM
51172011 211115 PM
1142011 211:15 PM
142011 21115 PM
51172011 211:25 PM
5142011 211:15PM
1142011 211:24 PM
SA1/2011 21115 PM
51142011 211:15FM
SA1£2011 21115 PM

10587

A/
oy

V.
Q
6/70,

its: | Descrptor
Generator Speed
tor S peed
“wu voltage
quEnCy

7%

o)
» &% < @
963 5 6/7/7 OO /b O
B.0172 S @/ @
48,532 7), S
49969 (o4 ,? O/}
3B89.29 Wi Q. @
69142 degies ) /@
1.041.89 ps Lk O
93008 ps e -0
117.48 Amps
49,967 Hez )
389.73 Yolts Traris
TB.766 deqrees aw Ange
11762 IpE Gererator Spéed
98013 1ps Rotos Speed
209.m Amps Transfer woltage
45 968 Hz Transter lrequency
389,83 Wolts Transfer voltage
121.59 degiees Yaw Angle
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VAV

N4 Dayahead Forecasting per Turbine 5
VA //';ZO 7 G/;a

y A0 Pn Y
Day-ahead forecast for Rodsand 2 - 2011 Calender week 20 ()/ G/))/ S‘® /77
Develo ible: i Of 6/’ 6@
per! responsible: Uwe Fischer EC&R Central Team /O y
Quality controll: Migls Emsholm EC&R Mordic v 7
Imbalance Imbalance Balancing |Balancing % GO
price price costs for |costs for O O
Wind Spot production-  |production- over- under- Total /7/
Forecaste Wind Power Power Deviation (real- price PURCHASE SALES productio |productio |balancing Forecast é
d day Forecasted hour |(forecast) [MW] ((real) [MW] |forecast) [MW] | [EMWhH] [(EUR/MWWh) (EURIMIVIR) n [€] n [£] costs [€] |Accuracy |created on
14:00:00-1%:00:00 29,53 E7.15 TR 52,56 52,56 22,56 0,00 0,00 0,00 avie
15:00:00-15:00:00 21,065 146,75 126,73 52,46 52,46 52 46 0,00 0,00 0,00 125,73
16 000:00-17:00:00 28,08 E1,71 3283 5242 53,95 2242 0,00 0,00 0,00 3283
17:00:00-15:00:00 38,27 49,69 143 52,61 G2 5261 0,00 0,00 0,00 143
15:00:00-13:00:00 48,54 136,22 o728 52,91 G2 2.1 0,00 0,00 0,00 o728
18:00:00-20:00:00 £4,02 20,01 15,99 53.63 63,33 53,63 0,00 0,00 0,00 15,99
20:00:00-21:00:00 21,70 25,17 348 53.28 63,33 53,28 0,00 0,00 0,00 348
2100:00-22:00:00 101,03 96,53 15,05 54,54 E2.7 =d.54 0,00 1331 1331 15,05
22:00:00-23:00:00 13,87 5701 -2E,7 55.32 E2.7 55,32 0,00 197,47 197,47 26,76
23:00:00-00:00:00 127,78 9542 31,35 53.28 62,53 53,28 0,00 290,01 290,01 31,36
TOTAL TOTAL TOTAL AVERAGE AVERAGE AVERAGE TOTAL TOTAL TOTAL TOTAL
|TDTAL CW20 2011 13.293 13.565 271 54,62 58,75 52,24 7.770 4.919 12.688 64,28%
[TARGET TBD

Balancing costs
[E/MVIR]: 0,94

© Copyright 2011 OSlsoft, LLC
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Turbine/Site ID:

Turbine/Site Name: | Turb 22 Turbine/Site ID:
Stopped since: ‘ 00

Turbine/Site Name:

Reason of Failure: | Unknown v

[Flunknown Stopped since:
L 06 + {2010 | [15 v {13 Reason of Failure: ~ Unknown .

Site Wind Speed: | 0 —_— Planned Maintenance

[Misw] Expected Start Un-planned Maintenance

Accident
Spareparts problem
Eammreis Grid Problem
. Remote Start
el Turbine Fault
Mannual Stop
False Alarm

Expected Start

Site Active Power: ‘

ECaR Lost production

Turbne/Ste Planned Stop Relosd Data
Region  County sae Turbine Shutdown Since | Acknowledge  Expacted Start Expacted Duration  Loss OfFowsr  Lozs OfRevenue(®)  Reason of Shutdown  Comments
UKRegion UK Olasice e Based T 051020001528 VES 271020000147 01221278 ouw Unknowed ~
UK Region UK Homeside ne2 051020001526 YES 111220090000 03.08 1033 14792206496 MW Unknowed DAS IS NUREINT
Uk Regien UK Lowea Turbine 3 no 788983309 W

UK Region UK Lowea Turbine 7 no 766166231 W

UK Region UK Siddick Turbine 3 no ouw

UKRegion UK Hare Ml Turbine 2 no 11763348006 1w

UKRegion UK siaick - Site Based T 06.10.200010:30  NO omw

UKRegion UK Highvotts  Turbine 1 061020001035  NO 1208238653 1w

UK Region UK Rneidor Turbine 3 061020001038 MO omw

UK Region UK Hare Hill no

UKRegion UK Homeside no

UKRegion UK Askarm no 588574208.2 W

Uk Region UK Askam 061020001615 NO 565566410 W

UKRegion UK Askam 061020001815 MO 758117986 Uw

UKRegion UK Askam 061020001815 NO 597642236 8 W

UK Region UK Askam Turbine & 061020091815 NO 564572972 uW

UK Region UK Rneidor Turbine 5 061020002346 NO o

Uk Region UK RopdMoor  Turbine3 07.1020090259 O ouw

Uk Regien UK Rord Moor 07.102009032s MO ouw

UKRegion UK Lowea 07.1020001030  NO 747101868 W

UK Region UK High vorts 071020001230 MO 11994708341 4 v

UK Region UK Royd Moor 071020001905 NO ouw

Uk Region UK RopaMoor  Turbines 07.102009 1906 NO

UKRegion UK RopaMoor  Turbine 3 071020091943 NO

Uk Region UK

o

no

© Copyright 2011 OSlsoft, LLC



YAV Mobile Device based Dashboard

y

Blackberry

Cap | Turbines | Stopped |

QIWY
2803.C
14942 938 0
268.8 143 0
4349 417 0
) : 207.0 Q0 0
United Kingdon: | 1333 | 33.0 | 398.1 271 1
[ Prod |Load| C ap Unit Stopped
VW) ) (%6 | (MW # Unit #
Solar Total
France (PV)
Italy (PV)
Spain (CSP)
uUs @®v)
ECR Portfolio Description
Turbines 2713 Prod (MW) = Production in MW
Sites 131 Load (%) =Load as a percentage
Capacity (VW) | 3042 Cap (MW) = Total capacity in MW

Turbines # = Number of rbines
Stopped WTG # = Number of
stopped WTG

Unit # = Number of units
Stopped Unit # = Number of
stopped units

Android Tab

Site Detail

_ Turbines Total Turbines Hunnlng

Offshore Wind Farm

Denmark

J

83.59

J

Redsand 2

J

© Copyright 2011 OSilsoft, LLC
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VAV Weekly PDF Report by Email

EC&R Global Operation Weekly Report
Region Installed Net MNet MNet Load Factor Load Factor Average MTBF [YTD MTTR MNet Net MNet Load Factor Load Factor
Capacity i i Budget [%6] Actual [26] Availability Days] Days] Generation Generation Generation Budget [26] Actual [26]
Actual [MW] Budget Actual [GWh] | Theoretical Actual [2%] Budget Actual Theorstical
[Gwh] [Swh] [SwWh] [rMwh]
America 1720 593 471 2059 37 29 3.729 337 o 112 &6 370 39 23
Central Europe 369 27 &4 2203 3 18 5 22 703 8 35
Tberia 701 89 =12 308 13 15 1.028 <03 o 12 12 49 10 10
Ttaly 164 43 33 o 28 21 a8 & o 29 21
Nordic 207 120 a4 o 61 43 22 25 o &4 72
United Kingdom 498 141 110 5337 30 23 1.537 298 o 30 32 1572 35 38
EC&R Summary 3659 1014 860 9907 30 25 2.098 346 189 162 2694 31 33
YTD (from 02.02.2011 to 09.02.2011)
— 1000 = Net Generation Actual [GWh] — 200 = Net Generation Actual [GWwWh]
3 s00 = Net Generation Budget [GWh] g 160 = Net Generation Budget [GWhH]
s593
% 600 il P % 120 T
E <00 FUS E 80 Erd
2 = - 2 * -
2 o 2 o
100 = Load Factor Actual [%6] 100 = Load Factor Actual [%]
F so = Load Factor Budget [%] F a0 = Load Factor Budget [%]
5 e0 (=)
E a0 37 E 40 32 20
= ] 24 =iz = 23 24
2= . I S %) I et
o o
America Europe America Europe
Continent Continent
YTD (from 02.02.2011 to 09.02.2011)
§‘ 100 =Net Generation Actual [26] § 100 =Net Generation Actual [26]
T so =MNet Generation Budgst [%] S =0 =MNet Generation Budget [%]
£ 60 |55 358 = 60 =3
2 a0 Z a0
1] 153 27 =
o 20 i1 10 12 13 14 = 20 - 10 1z 13
= 7 ] = -
E 4 - EEmees 2 E 4 e e e e — | W | |
— 100 =Load Factor Actual [%] — 100 mLoad Factor Actual [%]
= 80 = Load Factor Budget [%6] = so 72 = Load Factor Budget [%%]
E so = et E eo
39 38
E 40 | 2o 37 = 21 28 . >3 30 E Bl 35 23 29 35
s 2 S § Eeemneee g | § [
& o -- - . [ | || &] o | s mmmees T
America Central Iberia Ttaby Mordic United America Central Iberia Italy Nordic United
Europe Kingdom Europe Kingdom
Region Region
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WAvMonthly Report HSSE Report

EC&R HSSE Monthly Report

BU: EC&R UK
Year: 2010
Month: September
Reported by: Bradford Garry
Provider Hours Lost Days Fatal Fatalities | Lost Time | Restricted Medical First aid Environ- Property Harm To Near Security
Type Worked Incidents Incidents Work Treatment Cases mental Or Business Misses Incidents
Cases Cases Incidents Business Reputation
Continuity
Damage
Employees 22.899 o o [v] L] [} o 2 1 o o 2 o
Contractors 23.094 o o o o o 3 a o o 20
Third Party o (4] o
HE&S Incidents o Fatalities Provider LTIF TRIF LTISR
(combined) o LTI's Type
o Restricted Work Cases Employees 0.00 0.00 0.00
o Medical Treatment Cases Contractors 0.00 0.00
= First Aid Cases Combined 0.00
22 Mear-misses
Incident Sewverity N Incident Harm To Property Harm To Harm To Security
(combined) A Severity stage 3 Serverity People or The Business
Business Environ- Reputation
o Severity stage 2 Continuity ment
Damage
o Severity stage 1 o o o o o
2 o o o o o
[ 1 | o o o o o
Potental Severity ’ Potential Harm To Property Harm To Harm To Security
(combined) A Severity stage 3 Serverity People or The Business
Business Environ- Reputation
o Severity stage 2 Continuity ment
Damage
o Severity stage 1 o o o o o
o o o o 0
1 [] (4] o o 0

Dec 20, 2010

5:11:17 PM

© Copyright 2011 OSlsoft, LLC
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WA' Real Power Curves

/N4
VA

y

‘endor: Gamesa
Azzetz AE-46

Power [kW]
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21600000

18600000
19, 200000
19800000
20.400000
22. 00000
22800000
23.400000
24000000
24800000
25, 00000
25800000
26400000

16.
16.
17
18.

SESSSEEESECCREEEEEEES
SEHET2IS RSN ET5oRNET5IRETE
S i~ B

‘Wind Speed [

=
o,

4 Thesia § Spain [ Pico Gallo Green Box [ T - Power Actual
1 Tbesia / Spain / Pico Gallo Green Box [ TOOZ - Power Actual
B Theria | Spain / Pioo Gallo Green Box | TOO3 - Powsr Actuzl

Thesia [ Spain [ Pieo Galls Green Bos [/ TO04 - Power Actuzl
4 Theria [ Spain [ Pico Gallo Gresn Box | TOOS - Powsr Actuzl
- Theria | Spain | Pico Gallo Gresn Bax / TD0S - Powsr Actuel
1 Theria [ Spain [ Pico Gallo Gresn Bos [ TOO7 - Power Actusl
1B Ibesia { Spain [ Pico Gallo Green Box [ TOOS - Power Acual
B Theria | Spain f Pico Gallo Green Bax / TOOS - Power Achuel
- Theria [ Spain [ Pico Gallo Green Bos / TO11 - Power Actuzl
4 Tberia [/ Spain [ Pico Gallo Green Box / TD12 - Power Acual
4 Tberia [ Spain [ Pico Gallo Green Box | TO13 - Power Acual
4 Theria [ Spain [ Pico Gallo Green Box | TD14 - Power Acual
8 Theria [ Spain | Pico Gallo Green Box | TO15 - Powsr Actuzl

Theria / Spain f Fico Gallo Gresn Bas / TOL6 - Powsr Acuz]
4 Theria [ Spain [ Pico Gallo Green Box | TD17 - Power Acual
- Theria | Spain f Pico Gallo Gresn Bax / TO18 - Powsr Actuel
B Theria | Spain / Pico Gallo Green Box / TO19 - Powsr Actuzl
- Theria [ Spain [ Pico Gallo Gresn Bos / TO20 - Power Actusl
- Theria | Spain f Pico Gallo Green Bax / TO21 - Power Actuel

Theria [ Spain [ Pico Gallo Gresn Box [ TO22 - Powsr Actuzl
4 Theria [ Spain [ Pico Gallo Gresn Bos / TD23 - Power Actual
- Tberia [ Spain [ Pico Gallo Green Box [ TD24 - Power Acuzl
4 Ibesia / Spain [ Pico Gallo Green Box [ TO2S - Power Acual
- Theria [ Spain [ Pico Gallo Green Beost / TO26 - Powsr Actuzl
i Theria [ Spain [ Pico Gallo Green Box / TO27 - Power Actual
4 Ibesia § Spain f Pico Gallo Green Box [ T028 - Power Actual
1 Theria [ Spain [ Pico Gallo Green Beost [ TD29 - Powsr Actuzl
18- Thesia § Spain f Pico Gallo Green Box [ T030 - Power Actual
4 Theria [/ Spain [ Pico Gallo Green Box / TO3 - Power Acual
i Ibesia / Spain / Pico Gallo Green Box [ T032 - Power Actual

¥
¥
¥

EC&R Power Curve Actual by Vendor
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VAV
%X OSlsoft Products and Services Employed

y

« Enterprise Agreement
Single Server 1.000.000 Tags
« PI1JDBC
« Pl DataLink
« PIOPC
« 24/7 NOC

. Beta Products, Strategy Consulting and Support !

© Copyright 2011 OSlsoft, LLC A
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VAV
AV Future Plans and Next Steps
VA

y

« Complete Rollout to “legacy Assets”

* Integrate all Solutions in a ScadaPortal

* Rollout Park Control

* Integrate WTG Control based on OPC-DA and IEC 61400-25
* Develop O&M solution for PV

* Integrate Concentrated Solar Power

* Integrate with SAP PM

© Copyright 2011 OSlsoft, LLC A
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\/\4
AV Questions
VA

y

Uwe Fischer

Head of Asset Information Systems
Phone: + 49 211 4579 748

Fax: +49 211 4579 1 748

E-Mail: Uwe.Fischer@eon.com
EON Climate & Renewables GmbH
Volklinger Stral3e 4

40219 Dusseldorf

WWW.eon.com

© Copyright 2011 OSlsoft, LLC A
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Thank you
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