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Uniper at a glance

Employees: 11,780

22002202088
222222200

Our operations
22

Power Generation ¢ ; g O Power generation, Storage, Services - Europe

Commodity Trading ‘ i @ Power generation - International
O Commodity Trading, Energy Sales
| |
Energy Sales
: : _ €1.5bn 100 years 37 GW
Industrial Services ‘ 40+ countries around the world EBITDA Experience Generation
"Among largest generators in Europe —

Energy Storage

Main activities
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Gas fired plants Coal fired plants Hvdroelectric plants Energy storage Gas pipelines and Regasification
18.9 GW 10.3 GW Y P Gas: 7.9 bn m3 infrastructure
3.6 GW
P laaad
d e - e 8 a .9
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] sz 28
Nuclear plants (SWE) Energy and Energy sales (small to large clients, Services
1.4GW Commodities Trading electricity and gas)

per All values as of FYE 2018 (Financial Results 2018, List of Assets 2018)
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Digital Transformation at Uniper
With agreed 9 strategic programs in 2017
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Digitalization @ Generation (D@G)

Front-to-end digitalization of our Asset Management processes at Uniper!

1. Individual asset strategy

2. Maintenance strategy /

3. Risk management

@9. Audit, compliance and

action tracking
10. Maturity assessment and Improvement Planning
continuous improvement

4

o Support

11. Resources &
Competences

12.  Document control

4.  CAPEX/ OPEX
planning & budgeting

7.  Performance monitoring monitoring and day to day

Performance evaluation risk management

HC « 8. Management review Execution

6. Maintenance execution &
contractor management

/\J
5.  Operations, condition \,@)

uni
per

1Derived from ISO 55001 Asset management — Management systems — Requirements



Digitalization@Generation
Housekeeping comes before dining

2017/18 2019 Main benefit Enabler for ...
f=======,
Easy to install and integrate wireless
Smart s ; |
o sensors publishing data directly to All performance data I
Sensors OSlsoft P [l needs of Uniper 1
; . 1

Mobile _ Mobile SAP PM (Fiori based), Tableau and M| e anps 1
Phase | T~ o OSilsoft Pl installations increase speed planned I
- Housekeeping - and reduction of human errors : |

i . Reporting, Analytics,
OnePI ? Back-bone real-time data infrastructure for [l &Enerlytics via data !
Sep'19 ! digitalization utilizing AF & Event Frames I integration :
ey Implementation Phase '+ ¢4 cost of Maintenance & KPIs, ! |
Apr'19 | benchmarking, controlling, etc. : 1
. . 1 I
MSP Tool { In use Malnbtgna(\jnct_e}:ustory, real. t:me (Ijati dri [ll Harmonized data 1

(€OH) combined with commercial outlook drive Ml infrasiructure & kPis
Maintenance Strategy Planning 1
Phase Il 9 ; i 1 1
- Dinner - Reporting : ' Centralized, hands _free rep_ortlng frame- B e ise & further |
Dec'19t i Work enables continuous improvement il crPeX savings I
9 Build the foundation for embedding ! Ad d machi 1
Analytics 1 i advanced analytics for continuous ! |ea\::inncge& I:lac - 1
Dec'191 | improvement 1 I
Prog}ram =

end
u



Abstract representation of the Uniper Architecture

User Systems

Reporting Governance Analytic Governance Reporting Governance

Self-BI Solution Self-Bl Solution
. Data Lake :
for multiple sources . real-time data
— Databricks — o
— Tableau — — PI Vision —
Typical user groups Typical user groups
* Central asset management / « Asset data scientists * Plant engineers
operations * Trading data scientists « Central asset management /
* Plant engineers « Uniper Engineering Group operations
* Trading functions

Data Governance Data Governance Data Governance

Typical user groups

Security Model
[9poN A1IN2as
Security Model
[9pON A1IN23aS
Security Model
[9PO A11IN2aS

Talend
Backend systems o

Data warehouse: Bespoke Development IIOT Platform: OSlIsoft Pl System*
— MS SQL Server & Snowflake —

Harmonized Harmonized Harmonized ' Harmonized Harmonized Harmonized
Economic Generation Production Volumes other data

Economic Generation Production Vol.

other data e.g. prices,
unavailability,
technical, etc.

REI]
SwW

Steam

uni
per

*The data historian is only used for technical sensor data.
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Digitalization @ Generation (D@G)

Front-to-end digitalization of our Asset Management processes at Uniper!

9.  Audit, compliance and
action tracking

10. Maturity assessment and —
continuous improvement

 —

i 1. Individual asset strategy

r—,e
2. Maintenance strategy /

3. Risk management

Plannin
I 9 4. CAPEX/ OPEX

planning & budgeting

&b—-"

11. Resources &
Competences

12. Document control

©

5.  Operations, condition .
monitoring and day to day

. 7.  Performance monitoring l

H© 8. Management review

uni
per

risk management
S

6. Maintenance execution &
contractor management \

%

1 Derived from ISO 55001 Asset management — Management systems — Requirements
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Maintenance Strategy Planning Digitalization

Ind. Asset strategy

Risk appetite, Commercial driver

Commercial Data

— et gengration vohime (GWh)

e Numibes of stasts
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1000 100
0

2013 2014 2015 2016 PR PR PR
2017 2018 2019

T Forecast (operation regime)

Adv. condition
monitoring

Predictive
Mant.Tools

@ @ D=

[
»

m Live risks

Online Monitoring *

MSP Main Table Area

Commercial Outage Simulation

r Opex Profile (M€)

]

2

I (NREE
5

2014 2015 2016 PR PR PR
2017 2018 2018 2020

Pl System Smart sensors Mobile solutions
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Technical Data

Fleet Outage Overview

- Capex Profile (M€)
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An in-depth look into some of the key functionalities

The table represents the areas where the maintenance managers can enter their data and visualize
the maintenance across a selected time period, thus going into detail while keeping a high level view

Unit Data: ——— | S . - LS S Maintenance  Cycle  of
- Capacity Equipment
- Technology Based on the maintenance
- Commissioning Date type and drivers
- Operating hours (OH)
- Starts (hot, cold, total)
- Planned Outage Schedule | Historical and Future Data
rrseamtasne 0w el Qe | G| Tk L @ven T Ousm @ i TeEn T Snu Teamn T 8w of Maintenance entered and
s e s [Pverzus e | O “L linked to the Outage.
Plant areas / Plant Items, ) ‘ - I nen || ey Tool shows calculated
e.g. o = _ 1 _' M_ ' _ l oy _| o Maintenance date linked to
- Stgam Turbine pmzlzm |°11510 O @umis @ 034235 © 39860 ©asags Qs ©56735 p|anned data.
- Boiler (SH&RH) I I
- Mills .
. FGD L_Jd1 | Bars shows consumption
- Fans o, TE T 12—5 - = —m—i— - — - 12—: - - of equipment’s life until
Jan 2016 Jan 2019 Jan 2022 Jan 2025 H
- LP/HP preheater I ' ey next maintenance date
(statutory) I I
And its KKS S + T . _s o ou Cl B on & 2 on Cl a7 o B 27 ?;thggsz?;?eﬁg:lireegéte is
n Its' tructure I May 2017 Jme Bz Mar 2023 Mar 2025
Operating Hours from PI / N3N calculated based on last
Unit 1 . i i i historical data
. ) ] ) ] Remaining Life of Equipment
Maintenance Drivers: ) Maintenance Data: Equipment Life in form of percentage, is available before next
- EOH - L|fet|rr|_e Consumption - Mamt_enance Type maintenance cycle.
- Year - Condition Based ik | - puration
™ - OH - Obsolescence - Budget Total OH of the Equipment from the beginning of the Unit is also
unl - Starts - Historical data reflected.

per



OSlsoft Pl is an essential component for the MSP Too
Asset Framework is used to derive cold/warm/hot starts

Fle Sech View Go Toos Help
[@0atabase [FQueryDate - © @ QBack © B, Checkin <3 v [FRefresh | (J New Element ~ [Search Eiements P~
Elementc Une1
B Bonens Geers Crigemenss Atvbutes Pors | A NovicatanRuss Verson
- 9 Mamtensnce Srategy Plsning
| il & = Nome: [Starts Monior 3- Statup bype ]
-8 smbor L8 (w8 [Hme—[ewriing 1 Derpton: ]
@ w o SasMon. Cotegaries: vl
9 = Jeo Starts Moni. AnalysisType @ Bxression () Rollup () Event Frame Generation () SQC
) T —)
P i Conserinns v
Add 3 new vanable | Evaluate > Funcions
o Borasson Velue ot Evauatio. Value ot Last Tige_Ovtput Artrioute Insertfnctions o the expression
o 41 'Status’ © "Startup” then Hooutput() Else a v
58wt IF Prewal(*Status’, "*') <> “Startup® and TegVal('Status’, ™"} = “Startup® then
G- 8 o rTandaucroners|| [Troe | (3 ( —————— ) then ot else Stars DuiiSiarts Typs| s ~
- @ G_ater Supply 80y if (ASUSSSNUSY o S then “Wara” else Acos
& @ nowse £ ———————————— hen Ccold” else MoOutput()) else NeOutput() s
o g ot somCrde ||| [mest  |a7 Type wHone™ tnen o else 17 Type a"cora™ enen R else 5 Typesusrmi” or Types"armz® or TypesHot” then lelse © Starts Heag Asci
-y T A
4~ B P_Codeg waterSyst B ot Them 1 £lae moouton
8 o rostars |51 Type = “ror~ Then 1 elae nooutpu() ot Sars -
:;Qf MarmStart| 1f Type = "Warm1” or Type = “Warm2® then 1 else NoOutput() Warm Starts Am2
o & alasta = "Cold™ tpu - Ag
g cotestare| 11 Type = “cola then 1 else nooutput() I® Bl
o P
o a Bom
@ RaT
€, Benent searches Bonm
Ceiing
Crar
* compare
Goncat
Contains
Coment
Cos
Cosh
Got
Cath
Cor
e
Cn
Cunve .
0
< > Retum the absoite value of aninteger o real rumber.
Exomple: Abs(-22) [Returns 22)
— Event Frames.
Uibrary  Atrbutes

@ Connected to the Pl Analyss Senvice.




| - @ X
File Search View Go Tools Help
Datsbase [ QueryDate - © @ (D Back () @, Checkin =} « (2] Refresh |3 New Element -
Elements Unit1
| & Sements Genersl ChidBements Atmbutes Ports  Anolyses Nobficaton Rues Version
~ (@ Mantenance Str
o ategy Planning o - Name: [ Starts Monitor 3- Startup type J
e B % @ MName Bacidilling - Deaps [ ‘
@ » fo SarsMoni Categories: | v]
[ ] Jor  Starts Moni... Analysis Type: (@) Expression () Rolup (0 Event Frame Generation () SQC
o - fin  Srarte Wanei -
Sweden Add 3 new variable || ®Beuse | [ Functions
I3 o & - Value at Evaluatio Value at Last Trige  Output Attribute Insert functions into the expression
if "Status' <> "Startup” then NoOutput() Else All B
a IF PrevWal( Status®,*®') <> "Startup” and TagVal('Status®,"*') = "Startup” then
4 Type (if () thcn “Hot® else Starts Qaibyistarts Type (®) Abs -
[ e T ————————————e LU LR £ beos
& if I then “cold” else MoOutput()) else NoOutput() And
$ Heat if Type ="None™ then @ else if Type ="Cold” then|lll else if Type="Warml™ or Type="Warm2™ or Type="Hot™ then [[lllelse @ Starts Heat ® Ascii
g:. . HotStart |if Type = "Hot™ Then 1 Else NoOutput() Hot Starts ® ::'
;& armStart|If Type = “Warml® or Type = “Warm2® then 1 else NoOutput() Marm Starts @ Atn2
Avg
GRA - -
e ColdStart|If Type = "Cold™ then 1 else NoOutput() Cold Starts b Bacval
Bod
Bom
Bonm
Ceiling
Char
Compare
Concat
Contasns
Convert
Cos
Cosh
Cet
Coth
Cov
Csc
Csch
Curve -
< > =
— Return the absolute value of an integer or real number.
Example: Abs(-2.2) [Returns 2.2
Event Frames
659 Library « Attributes
=0 Unit of Measure
2 Contacts Scheduling: @ Event-Triggered () Pericdic

Trigger on | Any Input

® Connected to the Pl Analysis Service.




Maintenance Strategy Planning Digitalization
Benefits for Uniper Capture value

* Optimize availability, reliability, risk levels
based on commercial situation

* Fully consume lifetime

* Optimize planned and decrease unplanned
maintenance

* Flexible Maintenance as per future market
condition

* Optimize and prioritize maintenance
expenditure

* Capture market opportunities more reliable

* Fleetwide optimization of
procurement/tender processes

* Optimize outage scoping and scheduling

Transparency

* Historical, live & forecast data

* Remaining life on equipment level for the
portfolio

* Annual CAPEX & OPEX profiles

* Total cost and duration of maintenance

* Risk profiles of components / units /
fleets

* Transparency on sustainable CAPEX level

* Visibility of fleetwide maintenance
expenditures

New value pools

* Maintenance Services — Maintenance and repair strategies, OEM-independent and
based upon actual plant condition and operational priority

* O&M services

* Enerlytics - Our platform for the Energy Industry

uni
per
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What was essential for the success from a Uniper perspective?

Ensure full commitment of
Senior Management

Accept uncertainty, it's
uncharted waters

People change process is
the challenge, not technology

Make it a business program,

not an IT program

Extensively train the users,
even after the program ends

uni
per

Piloting

Modesty

The program was
successful when at the
end no one talks about it

anymore...

Fail fast

Use modern (industry)
standard tools (OSlsoft PI)

Work/deliver with the users
not “to” them

Collaboration across
business units & functions

Create a Pl/Data lake know-
how sharing community

Use structured data & a data
catalogue within a Data Lake

18



Uniper SE

How OSlsoft Pl supports Uniper’s
Maintenance Strategy Planning

Plant operations data is the foundati
of our maintenance planning. The
collection of accurate data and its
validation was extremely difficult.

» High probability of errors when updating data
manually

* Low frequency of data due to manual effort

» Expensive integrations with different systems

uni
per

One single connection from Pl to ou
Atonyx Data Lake allowed us to get
the needed data in an accurate and
almost live frequency.

Accurate historical & current data
Automatic updates & data flow

Using Asset Framework we can derive exact
OH, starts (cold/warm/hot) for all relevant
components.

uni
_per

?}.gﬂsrlytics? @ G

Next generation maintenance
planning based on reliable and live
data.

Allowed the implementation and successful
use of the MSP tool group-wide via our
enerlytics? platform.

The tool reduced our CAPEX
spend by 16%!

19


https://www.uniper.energy/enerlytics/
https://www.uniper.energy/enerlytics/

How OSlsoft Pl support Uniper's Maintenance

Strategy Planning
Dr.-Ing. Stephan van Aaken
Stephan.van.Aaken@uniper.energy

Vice President Asset IT
Architecture and Optimization

Uniper SE
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Questions? Please remember to...

Complete Survey!
Please wait for Navigate to this session in

_ 5 mobile agenda for survey
the microphone

—
TO DOWNLOAD APP, &

State your
name & company

SEARCH OSISOFT
Pl WORLD OSisof

PlWorld

# Download on the ETITON
w App Store P> Google Play

uni
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