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DONG Energy is one of the leading
energy groups in Northern Europe

Our business is based on procuring, producing,
distributing and trading in energy and related
products in Northern Europe.

DONG Energy has 6,500 employees and is
headquartered in Denmark.

"! Exploration & Production
Wind Power

E Thermal Power

m Customers & Markets
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DONG Energy has a Strategic Focus on Offshore Wind

DONG Energy will have 6.5 GW installed capacity from approx. 1.800 offshore wind turbines in 2020

Offshore Wind Strategic focus
Market leadership; growth and value creation
Priorities OFFSHORE WIND
ity1
= Mature and construct project pipeline ga,NG Enefgy capacity
= Reduce cost of energy @
= Further develop industrial and financial partnerships ‘ 6*5
= Standardise and increase operational efficiency 35 :
17 -
— .
e 2012 2016 2020

= Installed gross capacity of 6.5GW in 2020
= Offshore cost-of-energy below €100/MWh in 20201
= ROCE of 6-8% by 2016; 12-14% by 2020

= Fastest growing renewable

* Market leader

= High share of regulated income
= Solid returns
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HSE and OPEX cost are top of mind in DONG Energy

Transfer from crew vessels to wind turbine boat landings is the most dangerous operation in offshore wind
Working offshore is 15 times more expensive compared to similar work onshore

. Working offshore is one of the most “ 'm

From 3.6 to below 1.5 accident frequency (LTIF) by 2020

dangerous workplaces in the world and =
any offshore organisation must have a /4 ;
strong focus on HSE

e

. Offshore activities are 15 times more

costly than similar onshore activities and / e )

should be avoided if possible = N/ ﬁ 7’%.
P % miwan | Bl ]

B AP -l ALY 1AW /_» me /s,

. Lost production can be avoided by better
logistical planning through access to
production and spatial data on a map

\The Safe Way,
or No
Way,
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Generic Workflow in Offshore Wind Power Operations

Reduced lead time and improved quality in decision making in index 1500 repair planning through frontloading

Event ) Navigate ) Evaluate) Work ) Post-Event

Evaluate Fix Experience Fast decision
= making in

Technical

Support

Key benefits

* Improved
quality in
reporting

Frontloading Navigate

Performance
Reporting = I

MAP a SENSOR a WORK [

Diagnostics

Levelof Detall

Improved data
quality for
Diagnostics

M

Collaboration

0 E'Sl'i @ OSl-ot. w
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Supporting Line of Business in leveraging knowledge

Reduced lead time and improved quality in decision making in index 1500 repair planning through frontloading

Line of Business — Value creation through improved Business Processes

Key benefits
. INDEX 41500 OFF SHORE
. SAFETY
v +  LEADING EDGE » Collaboration

acCross

Business Process Support through data access platforms and

data sources

* Transparent
data flow

Improved data

Data - Real time & Historic accessibility for
LoB
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OSlsoft solution at DONG Energy

Scope & Architectural Vision

The scope of operational data project is split up in
three overall areas

» The yellow part which represents the data
collection platform, which purpose is to provide a
reliable and scalable data collection.

» Then the blue part representing the analysis and
reporting platform including the prioritized master
data integrations, which will be the main source
of data for the wind power organisation.

» Last part is the near real-time platform, which is
planned to deliver operational data to the
technical support and site teams.

Users working near realtime

Users working offline

DONG

energy

Key benefits
* IEC

+ RDSPP

* Quality
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How to integrate Esri & OSlsoft platforms

Mapping and setting up the service as a part of the Esri-OSlsoft beta integrator project

sensor Data
OSlsoft

Spatial Data
Esri

Pl Geo
- Setup

Data
- Structured data sources

Stream Service Layer WTGBaseHR2 (0)

Connect Disconnect Clear | Receiving data ( 193 features received)

¥ Use secure web socket
(O Use bulk mode (JSON array)

08:51:13",

Using Web socket URL: ws://dong.pigeo.pipreview.com:80/api/servicesWTGSFROMTEST/WTGSFROMT

Using Web socket URL [SECURE]: wss://dong.pigeo.pipreview.com:443/api/services/ WTGSFROMTEST/W

Pl Geo
- Broad casting
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How to integrate Esri & OSlsoft platforms

Connections & feature services

aaaaaaaaa

TaakSse acdd om,lemmeceved,gesmsty oxe || e e uganeon | sTaRTeD

X [ xR x b x ik x
080 0 ¢ OO0 UOOO

GeoEvent Processor GeoEvent Processor GeoEvent Processor
- Transport - Transform & Distribute - Monitor data getting through
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How to integrate Esri & OSlsoft platforms

Display and data accessibility

——

ArcGIS Server ArcGIS Online ArcGIS Online
- Service - Mapping - Template

4

OSlsoft. EMEA USERS CONFERENCE 2014 © Copyright 2014 OSlsoft, LLC.

12



DONG

energy

How to integrate Esri & OSlsoft platforms

Application, mobility & business process integration

‘Spatial data < _ ol
- Array cables \*\\F_ \
Pl System data on a map e roducti
- Combine with other data sources = Pl i
0 nou Moot I 1ooms ¢ | “\"‘-\-\_,____
"""""""" H Spatial data e R —
©
i ”o’”:kee,
' Vessel o - OS5 [ y— [P gT—— -
Production data tracking Vlsual|sat|on ‘ = ;
- Attribute based  * | Mobility
. =L - Mobile devices
]
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Vision Statement

Provide Line of Business access to operational data- One truth

Operational Monitoring Platform

Performance Reporting Display H

E Performance Reporting Dashboard Technical Support Dashboard Offshore Logistics Dashboard |
: 1 o -
: 4 L_11[]

[

; Operational Data Analysis Platform

' Production data Diagnostic CDM & APE data Asset data
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Use Cases & Fast Prototyping

Investigation of To Be processes in relation to data needs and Line of Business access

DoNG Real Time Error
220 28 WTG's down
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Use Cases & Fast Prototyping: Asset Performance

Investigation of To Be processes in relation to data needs and Line of Business access

; DONG Portfolio — Real Time Error Overview '
Improved Asset Integrity o o il oy O

rbin. fLast7 days- top} wind WTiGdown WIG W WIG'sin CapacityFactor Intradayforecast LoTrange Installed WTG's
HRD2AO1 7101 Hydro error-30.06.14 16:24 HRZ v 3 z 2 s8 &0 s0% 0% s1
HRO2F04 2101 Transformer-27.06.1412:31 ANH o3 3 3 105 53 s6% o85% 111
/ O H f P f |' HROZFOS 1001 Sensor -26.05.14 1001 NHP ® s x 2 & 57 555 s53% 72
Ve rVI eW 0 O rt 0 I O WOWO2 201 7101 Hydro error-30.05.14 16:24 DKAll s 1 7 260 51 - - 274
WOWO2FO04 2101 Transformer-27.051412:31
/ d H WOW 02 FOS 1001 Sensor-26.05.14 10:01 wow ® 3 2 s 7 as a1% 1% 102
LOSt pro uctlon BOWAOL 7101 Hydro error -15.05.14 1624 sow e 1 2 29 55 asss s9% 30
BOWD2F04 2101 Transformer-13.05.1412:31 wos ®o s Y 103 7 s52% o723 108
/ BOW O2FO5 1001 Sensor-10.05.14 10:01 sBW ®o £ 3 3 2a 57 55% 95% 2s
Alarms LAWADL 7101 Hydro error-30.04.14 1624 UK west 11 2 3 252 &0 - - 265
LAWFO4 2101 Transformer-27.04.1412:31
/ LAWFOS 1001 Sensor -26.04.14 10:01 aFs ®o 2 a as sa 353 75% as
FOreCaStS GFS8017101 Hydroemor-15.08.1416:24 Law ®a s a 166 53 25% s5% 175
GFSFD42101 Transformer-13.04.1412:31 WMR ®o 2 a 33 ss 10% so% 3s
J H GFS FO6 1001 Sensor- 10.04.14 10:01 UK East 7 s a 2as 55 - - 258
Capaclty ANH £01 7101 Hydroemor-15.04.1416:24
ANH FO3 2101 Transformer-13.04.14 12:31 sxR ez 2 a 7a ss 15% s5% 78
ANH FOB 1001 Sensor -10.03.14 10:01 DEAI 2 z a 7a 56 - - 78
ANH FOS 1001 Sensor -08.03.14 10:02
ANH FOS 1001 Sensor -07.03.141002 Total 28 25 15 83125 222 - - = 875
Legend ® Availability >98% “  Availability >96% ® Availability <96% EEI'DQQNG

‘4
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Use Cases & Fast Prototyping: Specific Asset Overview
Investigation of To Be processes in relation to data needs and Line of Business access
Improved Asset Integrity DONG Horns Rev 2 — Error Overview O
eneray 3 WTG’s down - Availability 97%
/ OVerVieW Of PorthIio :::ZZAD:[ 7101 Hydroerror Corrective HRO2A01RDSPP 30.06.14 16:24 ::::sszz::::)r:r‘sosnl::‘n 20012109 m'i
v Lost production e Ui st Sl SReTEoUS it S o =
v Alarms gt
v' Forecasts e-. e
v’ Capacity .’o::°:Z°.
o.:o....ooo
g Tog®
. oo &
+ Location N
®ooe ::
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Use Cases & Fast Prototyping: Relevant Details

Investigation of To Be processes in relation to data needs and Line of Business access

@pigomion ||| @
o T

NewDisplayld | W
a
nmmnirvon:ml nummmmml HR2A07 |Capacity | nummumml anmﬂnsminql Hnw?lwm:spn:l
- =||C Temp |+ |
) < E <
s0sa

Improved Asset Integrity

Overview of Portfolio
Lost production
Alarms

Forecasts

Capacity

AN N NN

+ Time

7-06-2004 d6Bag T g 01-07-2014 05:4B4%

Cart i @ 27003014 1020808 Em Bl Gd] Gl Gme) T o1-07-2014 00-sa-an
ere . =
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Use Cases & Fast Prototyping: Corrective Maintenance

Investigation of To Be processes in relation to data needs and Line of Business access

Improved Asset Integrity

Overview of Portfolio
Lost production
Alarms

Forecasts

Capacity

DN NI NN

+ Time: operational data
+ Space: spatial data
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Wind Farm Name Error Number Error Name

H32

H302A01
HO2F04
H02F06

Horns Rev 2 — Error Overview
3 WTG’ s down - Availability 97%

7101 Hydroerror Corrective HRO2AO01RDSPP
2101 Transformer Condition-based HRO2FO4RDSPP
HRO2FOERDSPP

1001 Sensor Corrective

Error Category  Error Category RDSPP Down since

Down time

S days 2 hours 40 min
30.06.2014 16:24 Odays 20 hours 5min
27.06.201412:31 3days 16 hours S min
26.06.2014 10:01 4 days 14 hours 30 min

@

SAP Work Order ID LoTrange Capacity Forecast Diff

80012268 36 -20%
80012287 45% 60%

Jack Up
Planning

Detailed
Jack Up Strategy for

HR2

Site Plan
&
®
®
@
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Use Cases & Fast Prototyping: Maintenance Planning
Investigation of To Be processes in relation to data needs and Line of Business access
Improved Asset Integrity DONG LoT, Tide(MSL) & Jack-up information commte
S Forecast for current WTG position - HR2A01 Spretons
v OVerVieW Of Portfolio .Windl'annuanne Error Number Error Mame Error Category  Error Category RDSPP Down since Down time SAP Work Order ID LoT range (hpacrtyForemDﬂf
/ Lost productlon HRO2A01 7101 Hydroerror Corrective HRO2AO01RDSPP 30.06.2014 16:24 Odays 20 hours 5 min 800121038 95% 80%
v' Alarms e r::mmm
v Forecasts — 7
v’ Capacity 2ack up

+ Time: operational data

+ Space: spatial data = = = =
+ Planning on Facts, =
Findings & Forecasts sy e
<=
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Portfolio Overview of through OSlsoft and Esri platforms

Will reduce HSE risk and OPEX cost through improved asset integrity

OSilsoft PI System integration with Esri
GeoEvent Processor

ol
ol

Display production and spatial asset ®
location on maps

L

o®
e

Spatial Data
Esri

sensor Data
OSilsoft

ol
ol

e
g
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Improved planning through spatial overview

4 unscheduled visits lowered to 2 per turbine / year will moderate HSE risk significant in offshore activities
and can potentially reduce OPEX cost with up to ~20 EURm / year (NPV)

. Asset integrity improvements will reduce
the total number of unscheduled visits to
1.800 offshore wind turbines in 2020

. Avoiding offshore maintenance visits
due to better asset integrity and
operational transparency will reduce
HSE risk
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Questions

Please wait for
the microphone
before asking
your questions

State your
name &
company

‘
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Complete the online survey for
this session Share with your friends
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