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Legal Disclaimer

The information in this presentation is confidential and proprietary to SAP and may not be disclosed without the permission of
SAP. This presentation is not subject to your license agreement or any other service or subscription agreement with SAP. SAP
has no obligation to pursue any course of business outlined in this document or any related presentation, or to develop or release
any functionality mentioned therein. This document, or any related presentation and SAP's strategy and possible future
developments, products and or platforms directions and functionality are all subject to change and may be changed by SAP at
any time for any reason without notice. The information in this document is not a commitment, promise or legal obligation to
deliver any material, code or functionality. This document is provided without a warranty of any kind, either express or implied,
including but not limited to, the implied warranties of merchantability, fithess for a particular purpose, or non-infringement. This
document is for informational purposes and may not be incorporated into a contract. SAP assumes no responsibility for errors or
omissions in this document, except if such damages were caused by SAP s willful misconduct or gross negligence.

All forward-looking statements are subject to various risks and uncertainties that could cause actual results to differ materialy

from expectations. Readers are cautioned not to place undue reliance on these forward-looking statements, which speak only as
of their dates, and they should not be relied upon in making purchasing decisions.
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Agenda

(1) Market Observations in Power Generation
(2) Evolution of Generation Roadmap

(3) Excursions
a. Customer Project Examples
b. Integrated O&M Solution
Reliability Performance & Schedule Operation Prototype with Procom (Merchant & Industrial Energy Hub)

o

o

Pump Degradation Analysis & Prediction Prototype

e. Integrated Wind Turbine Event Cost Analysis
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Market Observations



Change in Power Markets by Renewable Energy Additions

Increasing non-economic
operation of oil, gas,
pumped-storage plants

Continuous need for
balancing plants

Higher wear & tear of
conventional plants

Callfor Action

Before Now Effects
: e No peak/off
Spot Price e N Bl peak spread
Tt
Balance Price | ¥ More balancing
[ — t risk exposure
Schedule ' More variabilit
. N y
< Contribution margin
Spread S — does not cover capex
s and fixed opex
eman Oil eman
. o Cou e Reduced market
MissingMoney |t suny e | suon clearing price
—» GW F%EeSar Marginal Plant

Adapt portfolio strategy and
operations more short-term

Adapt maintenance strategy

Enter new decentralized
energy business models
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Evolution of Generation Roadmap



The Generation & Trading House
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Power Generation Enterprise Architecture
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Two main pillars are defining a
Power Generation Enterprise
Architecture: Production and
Trading. Depending on policies
and market design, the
generation company can evolve
and prioritize different set of
core functions, capabilities,
ownerships, and independently
operating companies.
Production objectives are
predominantly asset-centric
while Trading objectives vary by
diversity and design of power
markets. The effects of
variability and volatility emerge
at markets with increasing
amount of renewable energy
production combined with
trading market openings.



Solutions for Power Generation by SAP

Variability

Volatility - FI (Financials), MM (Material Management),
HCM (Human Resources)

Production Trading
- PM (Plant Maintenance), WCM (Work
Clearance Management), PS (Project

EMerchantb* 1 Systems), DMS (Document Management

MRS (Multi Resource Scheduling), Work
Manager (Mobile Asset Management), Mobile
Checklist (Mobile Inspections)

CPM (Commercial Project Management), EPC
(Enterprise Project Connection), PPM (Project
& Portfolio Management)

T l:| T + H&S, Incident (Health & Safety)
Partner )
+  GEF (Geospatial Enablement Framework)
|:| - MDG (Master Data Governance)
) - l:| L + AIN (Asset Intelligence Network)

‘ H ‘ [ ] +  PCo (Plant Connectivity), MSG (Messaging

<
(%)
)
(@)
=
=

Infrastructure)
I3 I:| Partner + ECM (Enterprise Content Management by
OpenText)
l:| = +  FSCM (Fuel Supply Chain Management), ETM

|:| (Equipment & Tool Management), EWM

—— ‘ ‘ ‘ ‘ ‘ ‘ (Extended Warehouse Management)

Merchant Energy Hub (prototyping real time
commercial operations data hub)

+ Hana, PA (Predictive Analytics), R, PAMS
ANALYTICS ENERGY* DISPATCH TRADING (Predictive Maintenance & Service), PEI
— — ——_— — (Predictive Engineering Insights), AC (Analytics

Cloud)

*Conceptual designs and prototypes
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Domain Solution Ecosystem for Power Generation Companies

Partner Domain: Scada

SCADA

SAP / Partner Domain: SAP Domain: Reliability & Schedule

c Predictive Analytics Operations* [ } Partner Domain:
§ Predictive Performance ETRM
N2 a Analytics Monitor a L
= S 2 Partner Domain o Intraday
£ £ S S Trading Partner Domain: SAP/
e % Q) Industrial Merchant ccnn Dispatch & Partner

T o Energy Energy . in:
N - BN 3 = I Dispatch Intraday Trading Domain:
- © ® HANA © D System
o | = 2 @ Optimization _
= = *Blueprinting & Prototyping Q . |ntegrat|0n
= < = Partner Domain:
0 ERP & Plant Maintenance MarCorm Market

Communication

SAP Domain: ERP

Performance Optimization

Partner Domain: Plant Performance Monitoring & Optimization
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Generation Roadmap Scenario

We recommend a parallel evolution of a core EAM system as well as exploring operation optimization scenarios. The core EAM implementation may be driven by an integrated shutdown management pilot
involving requirements of 5 initiatives: project system [Major Repairs and Shutdown], order-, notification-, technical object management, maintenance plans and task lists [Maintenance Excellence], permit to
work [Safe Operations], material-, service procurement, inventory management [Material Management Integration], and document management system [Plant Documents]. Set-up would require 5
implementation project teams. Operation optimization scenarios may include prototyping of integrated plant reliability performance indicators [Reliability & Schedule Operations] as well testing a pump
degradation model [Equipment Analytics & Prediction]. Both scenarios require the specification of interfaces [Plant Interfaces]. Set-up would require 2 PoC teams. Findings from designing, piloting, and
prototyping initial focus roadmap items should lead to decisions on subsequent items including Enhancements/ Extensions for UX, Supplier Collaboration, Project Portfolio Management, Shift Book, Checklists,
Mobile Rounds, Multi Resource Scheduling, as well as Reliability & Schedule Operation Hub, Equipment Prediction Models, and OEM Data Exchange. The process may discover also some yet unknown

items.
Connect & Optimize Operations
Core ERP >

User Models, Equipment, Location :

Interface OEM Asset Documents
———————————————————————————————————————————————————————— D Exch Announcements |
Material ata Exchange Instructions |
ateria Obsolences |
—> Management s PVERIGEANERECEMENIS | I
Integration Performance & Event Monitor* I
———————————————————————————————————————————————————————— L L. Reliability Performance Indicators* |
I Plant Reliability & Output & Load Forecasting* |
Documents — Schedule VIEEERERE =g/ S Operational Data Store* |
———————————————————————————————————————————————————————— Operations Merchant Master Data* |

1 *

' | ' Suggested Suggested Orchestration |
= Major Repairs initial focus b ERMEREMENTT ] b ] e initial focUS === == e |

and Shutdowns roadmap items

I

Safe
Operations

Order

Maintenance Plans

Maintenance
Excellence

Notification

Management .
Task Lists

Technical Object

Management

Equipment Analytics

& Prediction

roadmap items

Plant Connectivity

Predictive Analytics

R, HANA

OPC / SCADA
RFC / ERP

Web Service / ERP
MQTT / Messaging
ODBC

Historian Specific

Event Cost Analysis*

Pump Degradation (Cavitation)*
Hydro Turbine Vibration*
Transformer Analytics

FEM: Structure Fatigue and Strains
on Time and Vibration Dimensions
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*Current SAP Prototype
Status



Customer Project Examples



SAP EAM @ EON Thermal Generation (now Uniper), Germany

End-to-End EAM incl.
Contractor integration
17 locations in 1 year
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SAP Architecture with PM/WCM/LEA
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Advantages of Implementing SAP-PM/WCM/LEA

+ No integration gaps < No duplication, no interfaces

+ Integrated support for technical and business processes
- Improvement in planning = Optimization of procurement

= Automation of order processing and billing for services

* Inclusion of third party companies in the process

* High saftely levels in all power plants

* The implementation of SAP-PM/MWCM/LEA for E.ON Kraftwerke enables
consistent and continual support for both technical and commercial
processes within integrated plant maintenance
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SAP EAM @ EnBW Wind Unit Generation, Germany

ROS-PP? standardized communication line

EnBUW

2. EnBW - range of application
integration of RDS-PP® into IT infrastructure

(operation]

CoRA - Cockpit of Renewable Assets -

Pl AF - asset framework SAPlifecycleview § SAP DVS &
document
SAP PSA mgmt.
Pl-Server processing system

Control-
star

> operate

APP mobile maintenance

—2 SAP MRS

> ressource
planning

SAP PM

> electronic shift notification _ P order

book e > costs

7 monitor maintenance

planning

> recharging
of costs

> acknowledge

.

=
Iy

OPC
IEC104

—EnBW

MDM

Master

Manage-

ment

170702_01-00_EnBW AG_RDS-PP implementation @ EnBW AG_Dominic Klein_pptx - 05 july 2017 - 7th SAP WOE Copenhagen 07/2017 - ZVFS AK AD [EE]: Dominic Klein 17
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Core Maintenance & Mobile

Workforce Management on industry

standard RDS-PP asset structure
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screen dump: EnBW operating machine SAP PM [EE] - technical location
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Shutdown Planning with SAP @ SASK Power, Canada

Bringing it All Together
to Plan a Shut down

Work Orders

Work Management
Management

_ o)
" )

Work Costs Variance
Schedule

Contractor

* 80% of our Overhaul work 1s generated from
Maintenance Plans

» Work Orders are scheduled to be called to
coincide with plants shutdown interval
— during the first week of the year at Poplar River;
— to match 18 month interval at Boundary Dam

» Shutdown Revisions are created and Work
Orders are assigned to the appropriate Revision

© 2017 SAP SE or an SAP affiliate company. All rights reserved. | CUSTOMER

Contractor Invoicing Process

Flow
with Service Entry

Setup Contract with all
the pricing for the
Services, Trades, and

Classifications.
Created and
maintained by
Plant Resource

Purchase Order
created

Custom Contractor
Employee transaction
would allow PP
complete control
of Contract
Employee data

Enter Time
Sheets into

Service Entry
Sheet

Automatically with
reference to Contract

P;{ Ord;r Purchase
5 mme, 9 Requisition
to include Service
created by

Trade or

i . PM Order
Classification.

Entered by Automatically
the Planner. Generated

Goods Receipt
and Invoice
Payment to Contractor | * automatically
created by
Labour Receipt

Custom Service Entry
Sheet would be created
for the Contractor

/
which would <—‘

per Contract terms

validate terms and
conditions during entry IfREJECTED
Supervisor returns
to Contractor
to make
changes and
Approval of azdiog
Service Sheet by I
Supervisor

* 2005 December

— BDPS Sends a large contingent to a hear the results of the
Poplar River pilot - most were convinced, some still skeptical

* 2006 January
— BD Management Team commits to using PS for scheduling

— BDPS Plant Manager establishes a 9 person project team to
develop job plans and schedules for major overhauls on two
identical 150 MW units

« BD 4 Fall of *06
+ BD 3 Spring ‘07

— OBIJECTIVE: Deliver a completed shutdown plan and
schedule to the Production Supervisor 3 months in advance of
the unit coming off-line

* Plant Manager makes a strong statement of
commitment

» 2006 February - Team pulled together

— Planners, Coordinators and Supervisors. Trades people are
moved up to fill the roles - training and development is a
major spin-off benefit.

— 9 full time team members
— 6 people support the team while continue there regular duties
— Central Process Team provides support and training

» 2006 March - Project begins
— Process team is now in demand here and at three other sites

who also liked what they saw on December 13

* PM/PS Integration Project (IT Initiatve) is launched in

parallel - a race to keep pace with plant work

» Check lists developed

+ What do you do on every shutdown?

* What do you do every 3yrs, 5yrs, 7yrs, etc
+ Existing work orders are updated

— Operations as detailed as possible - reference written job
plans if applicable

— Job Plans Doc linked to equipment or WO

— Materials planned (BOMs created)

— Designate as OH, MO or xY (Overhaul, Major Overhaul or
every x Years.

« Sort fields used to create calls in the future 15
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SAP EAM @ Macquarie, Australia

Where is Macquarie Generation?

Bayswaler Power Slalion

¢ operation i 1985

*  Commenced o)
o 4 S0OMW units

© 2017 SAP SE or an SAP affiliate company. All rights reserved.

peration in 1971

Liddell Power Station

)

aél

The Key Changes when using SAP

%

* The operating hours no longer need to be monitored manually.

* Work orders and scheduled calls have to be monitored.

* The hours can be reported and will show operating trends.

* The monthly hours will be added to a collective entry sheet.

How SAP will piece it all together....

Use the scenario of a Rolls replacement @ 12000 hours

The last overall

measurement reading

was 11000 hours

CUSTOMER

| Measuring points

I8 \
Measurmg Documents SAP“:-III produce
AT T the W/O for the
are created automatically 3 m
e g because of the hierarchy. 12000 hours rolls
B - 7 replacement

o

Counter-Based Maintenance at Coal Mills.
Automation thru asset structure. Reporting
on Activity Codes.

Functional Locations updated

* The revised Functional Location structure allowed for improved visibility and

consistency.
TRETCocatTon L2 FF— RIC5_
pescription 26 BF AILL
[7L.2.PF—.NILG_ 26 PF MILL
[ (— m L 2 PF— HILG_ FOR— 26 HILL COAL FEEDER
[} G L2 PF— MILG_ DHP 26 HILL DAHPERS
[ — & L2 PFF— HILG_ KIl— 26 HILL UNIT
0 — O L. 2 FF— HILG_ RIL— CLASSIFIR 6 MILL UNLT CLASSIFIER,CONE & MILL TOP
| —— 0L 2FF— HILG_ AIL— ROLLS G MILL UNIT AOLLE
| — B L.2.Ff— HILG_.NIL— TABLE G NILL UNIT TABLE & HUR ASSEMBLY
O O L FF— HNILG_ NIL— SCRAPER & MILL UNIT SKIRT & SGRAPER ASSEMBLY
| +— B L2 FF— HILG_.MIL— VERTSHAFT G MILL UNIT WERTICAL UPPER SHAFT ASSELY
Ll +— O L2 Ff— HILG_.NIL— WORNSHAFT G MILL UNIT WORM SHAFT RSSEMGLY
| — O L. Z FF— MILE_ AIL— DRIVECOUP G PILL UNET DRIVE & COUPLING
1] —— 0 L2 Ff— HILG_.NIL—. GEARAOY G MILL UNIT GEARDOL
L — O L.Z.FF— HILG_.NIL—.ADTOR G MILL UNIT HOTOR
| — @ L 2 FF— HILE_ NIL— OILCOOLER 5 MILL UNIT DIL CODLER BYETEM
1 = @ L.2.FF— HILB_.NIL— AIRINLET G NILL UNIT AIR INLET,FLODR & EXP JOINT
| O L 2 FF— HILG_ MIL— ¥AMEWHEEL 5 PILL UNLT VAKE WHEELS
L] — @ Lo2oPF—INILGLIPIR— 26 HILL PIPING
O |— & L.2.PF— MILG_ FYR— 26 Bl PYRITES SYSTEM
[ —— B L.2.PF— MILG_ INST_ 26 KILL INGTRUKENTATION

Reporting the Activities on Notifications — IW65

Display activities: List of Notifications
= | B E 5] =) [ iia B[ neincaton |2 Rl

£ 5|7 |Natitn  [Dafact Tent

MZ 10133601 #2C mill, blocked PF bumer comer 3,
W2 10133601 #2C mill, blocked PF bumer comer 3
M2 10133601 #2C mill, blocked PF busmer comer 11
M2 10135111 18" pipe bfore Comer 588 lapbax

M2 10135111 18" pipe bfore Comer 588 lapbax

MZ 10004408 7% D Mill Hot air reg. darmpes

M2 10134030 #20 mill, biocked PF bumer comer 114
W2 10132030 #20 mill, blocked PF bumer comer 118
M2 10132819 #320 mill, deveon repair ranzition chuse
M2 10003388 Wil OF kns leak

M2 10003388 Wil OF lins leak

MZ 10003398 Wil DF ine leak

M3 10132010 2F MILL COAL FEEDER 12000 HR ROUTI
M3 10132010 2F MILL COAL FEEDER 12000 HR ROUTI
M3 10132010 2F MILL COAL FEEDER 12000 HR ROUTI
M2 10132969 #2F mill, r2place 12°seal ubber b pipe
M2 10133337 #3F mill, blacked FF burner cormer S,

x}

2

2

ascriplion of funclional Iocation
= MILL FIPING

2P MILL HOT AIR: DANFER

D MILL PIPING

D MILL UNIT

2E MILL NSTRUMENTATION

MILL COAL FEEDER

2F MILL PF FIPING TO CORNER 1

MILL PIPING

| rethiry code tedt | ctivity tast
Repaired (Specity in texfy Car3horizontal pipe sbove RiMe blockad
Inspecton camed ot Line checked from nozzle to fap wahe
Servce (Ganeral wirk)  Cor 3 Line clearec, na impravement
Temporary Regalt Requires staging for il repalr access
Repaired (Specity in texfy Devcon repair o 18° pipe.
Teatwd Tested
Serdce (Ganeral wirk)  Pipes hosed aut bumer 1o mill
Inspecton camed out  Bumers ot fully blocked,
Repaired (Specify in texf) Devcon repair to ransilion chute,

Repsired Repaired
Dirtidust ingress Ditiduzt ingresz
Leakage Leakags

Inspecton carmied out

Repaired (Specify in tex) Repairés b coal QL chute

Service (Ganeral work)  General inspection by L Shitt

Replaced (Specify In text) PPW reglaced seal on 24)6/03,
Inspecton camied out  Lines cleared 1o cnr 508 blocked nozles

Other reports W30 — Notification Multi Level list & MCI5 — Object Damage analysis
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SAP EAM @ CS Energy, Australia

*Delivery of Maintenance Transactions via
Mobile

Plant Maintenance Process

+ Work Management

+ Corrective Maintenance

* Preventive Maintenance

* Overhaul / Outage / Opportunity Maintenanci
Modification Management

*Device details, “ruggedised”, RF capable,
Intrinsically safe

» Selected ECCB6 transactions delivered on the device to
increase the efficiency of the PM group

* Functions include
« Barcode functional location to ensure correct selection of

* Permit to Work and JSEA plant item
e T rt k t o e el 7 hess + Notification, create/change
0 SUpport work managemen _ _ _ intenance order, plant history and shop papers 6 csenergy
+ Plant Register — Predominately functional locations with few N\ irmations ~
equlpment A\ generations ahead
 Bills of Materials — linked to the functional locations in the
plant register Materials Management cont’

« Work Centres — representing maintainers
+ Task Lists — to represent standard Jobs
Preventive Plans — to trigger preventive work or

i « The CS Energy contract register was developed and
(@ cs energy implemented to hold information on a material or service

A e AICLTRYYTT contract or agreement and monitor the spend against a
preset target value T T
R — osno Li} =
I3 5| 1€ (9 Parver | (€5 Otfec | ikt ms:::;iaus Lk::?::::s‘ RFQand Contract | DmmcntsBJ
Interface between Plant Control system and SAP PM B L v
sscription Al:dissml:as | |vendar |Name RFQ Quote |Contract
. L i i X RFCDetals | RFCDates | RFQandContect | Docum ||
Creating efficiencies through automation of functions [ H— =
i n Cl u d |n g Desaiption Audit Services L
_ ) i i i . i AUGTT services as d1rectsd by Warren Packer (<] 1 [«
» Monitoring of Hours run information and triggering routine Pleese ete s contrec fas been srienied i scco
malntenance . o M| ;::r::::'r[):z]::s Name L‘ilan End Targetvalue  |Actual costs
+ Creating PM notifications based on plant condition T e Il s ) RO e

+ Displaying real-time and historical plant performance metrics
in the portal

» Providing a Plant-centric reporting dimension to PM reporting
delivered in the SAP portal

Funct [Patner Neme Addar Omﬁérgy
oorai nator TRAALTERS  Ray Walters Jwane

generations ahead

© 2017 SAP SE or an SAP affiliate company. All rights reserved. | CUSTOMER 17



SAP EAM @ Iberdrola, Spain/LA . .
IBERDROLA Planned Maintenance IBERDROLA

Task List Wﬁ

¢ Std. Texts
Iberdrola Hydro Power EEREROUA . . B Op Modelkey |
* 70 power stations w 170 units, v 0 | Bz | —— |

)
7 Knowledge )_,/ 20 5756

8000MW, 680 staff, 200 =

* Hydrographical basins 4

* Power stations 73
¢ Buedipoits 59 users, 16.000 orders per year,
* Dams 56 - Plant 1 e Plant N each power plant
e task list per plant, monthly ]
Generating 8,230 MW schedules P lannin gp lant per Annual Planning Maintenance | - Routine Maint. -> 12 months, 12 offsets
Pumping 2,347 MW ] Plans = Non Routine Maintenance
Ave. Production 13,823 GWh hydrographical basin . ——
Employees 682 Monthly release E + Omit
* Re-schedule
SAP EAM implementation . Work Orders
Generation type Plants Users Moarigéfs’}i’;;f
- - - At Nuclear 1 300 29.200
Maintenance organization ‘.EERDROLA Spare parts management IBERDROLA
- Th |
with SAP EAM s 6 260 Sl Cowt ) (o) (]
Combined Cycle 12 340 86.400 J
spain ! Maint. BOM Work Order
Hydrographical Basin - Planning Plant Mexico & Brazil 5 e < F——— Maintenance Tech. (at the office)
) - * Defines spare parts required
: | ] Hydro 73 215 15.900 Izt::; ::::Zp' (131:? [:::;x"ptmn * Looks up spare parts availability
» [ ﬂﬁl =100 MW 12 6395 bbbbb : 20 X0 * Reserves are created automatically
Mag:mnce I Planer Group l = 10 MW < 100 MW 61 - = —

1.115 167.900 W 3
: am— .
Maintenance Work Center 1 Maintenance Tech. .
_ PlantN g : * Looks up spare parts availability )) ) ‘

—|—

5 (on the job) n
Power Stations * Issue/Return of spare parts
' ﬂ N FLn Work Center N / orspare p DO CC
(from the warehouse) \_ Y, Tech. Assistant
Functional Locations * Makes continuous inventory

* Manage spare parts re-supply

* Makes warehouse inventory

* Gets code bar labels from SAP
and labels spare parts

© 2017 SAP SE or an SAP affiliate company. All rights reserved. | CUSTOMER



N
SAP EAM @ West Burton CCGT EDF Energy, UK

EDF Energy West Burton CCGT

Combined Cycle Gas Turbine —
West Burton B

About West Burton
A new 3 unit 1440MW
Combined Cycle Gat Turbine
(CCGT) plant on land next to
the current West Burton coal
fired power station

The power station is served by a
20 km gas pipeline connection
to the National Grid National
Transmission System (NTS) at
Grayingham Lincolnshire.

Asset Management Process

3

Design & Construct

| IDeslgn |_| Procure |_|

Operate/Maintain the Asset

|L|.fe evcle rusj

Tperate

i l .! ('onslr\lril.. .1{'uum|issioj Redundanc)

| Docwent

m =

Ll X
F 9{'!'&'{2 gy [ SAP

=l [*|  specifi Maintenance Outage

Diperation avadablity pecific 9

Proactive Plans Scope Scope ID

Manterance
- PriceHz: Fricitine
Comective
Manbenance 1 o gy
] Schaduie Schodule
Sy Parls Sludy Asset
Performance e— —
EQUIPMENT Dulaue: Strategy Data
Torument Derement
CRITICALITY Training 1 T
L

Share _ . - . -
@ Eliminate ise haserd Rt Data Analysis
il System ‘what and on Business ‘l ncetstana | Cause: to Determine

tlenzd Defect How Value findings defect
partfolio
i I- £
and rep proj

Asset Health Review - to identify impr

© 2017 SAP SE or an SAP affiliate company. All rights reserved. | CUSTOMER

h‘q

LA
€DF

ENERGY

PASS55 Asset Management
Standard at CCG. Core EAM.
Scada interface.

Maintenance Solution Overview

— | Incident E
Report -

i

:

Notifications

Work Request
Defect Report

Activity Report

i

32 CONFIDENTIAL - Title of presentation

be brilliant together

Master Data

Preventive Plans

» Technical Completion
+ Settlement

» Business Completion

£ 24 November 2009 EDF Energy plc. All rights Reserved

~ 1
/Order Planning L :
Functional
I Refurbish Order I Calibration Order
I Mgmt of Change Preventive Order |
Corrective Order [€========m=mn
1 1
SR .
] 1
= DA : :
I )
| ! :
I -
]
Safety Assessment Pl ; @
I : :
- : : T
Scheduling - - he oo bo >
D
, i
. ! '
+ Time Confirmation s EXECUtIOF.I Goods Issues . '
+ History Recording - Goods Receipts < ----- L -
| A
Closure v
1

19



Example of Shift Book Project Implementation at Thermal Power Plant

& maseen | 'Close Shift @ Dokumertizion || &
v Schichtnotizen ~ Schichtinformationen  Scl (=)
Create Shift Notification Work Center Shift Start ‘=5 105708
B wRole - Name

Schichtieder
Schichtmearbater
- Shift Eventsse »:Defects» Shift Notes- Safety Cert ‘W Permit: Measure ok tshungssuchs =)
Create Notif &) weioun sncren | 2 viswer Q25
~Notification ~ Description <«Code« Code Group :Sys Stat ‘KKS «Description =Datew sowirnens % Langien
Generaltest Schichie Zustandsmeidung Fr Ftunger MOFN 150 hgangswenti (kg 14092016 o
...... MOFN b
..... MOFN .
4 MOFN
MOFN
U‘:F" 150 Heckramwark Licha
""" Feuer as MOFN na
...... ANSQENFIOIMEIx MOFN 02.05.2016 { 2
meldong tungen MOFN 0240 [l
MOFN 02052016
Tast 12 Ler 31 Kowatskh  Foucr aus GuD -Batnab MOFN 02022016 v
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Integrated O&M Solution



An Integrated O&M System for Power Generation Companies

Job List Job Paper

Confirmation

Object Overview Pages

Search & Filter

Find Object

Performance Monitoring
& Short-Term Operation

Master Data

) rch & Filter
Information Center Search & Filter,

Last Accessed

© 2017 SAP SE or an SAP affiliate company. All rights reserved. | CUSTOMER

Maintenance
Maintenance Plan & Plan
Item List .
Finance Settlement
QoM Mobile Asset —_—
Inspections Management = ‘
Planning Board . Projects
Task Lists - = ——
Measurement
Point / Doc Order Procurement
Permit-To-Work
Technical
Object
Filter; Link -
Her, LINKS Prediction
Material
Documents Avallablllty
_ Plant M-BOM
————=| Connectivity
AIN . Request
Asset Viewer Material Maintenance

Classification
System

Animated

Confirmation, Cancel C.,
Postprocess Incorrect C.

Order & Maintenance
Notification List : Planning
Overview
GIS
=N —
== ]
FEM
Notification

Object Breakdowns &
Damages

Monitor Maintenance
Requests
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An Integrated O&M System for Power Generation Companies

Job List Job

Search & Filter

Performance Monitoring
& Short-Term Operation

Master Data

Information Center

Maintenance

Maintenance Plan & Plan
Paper Confirmation ftem List Finance Settlement
aMm Mobile Asset | Fmmm—m—m
Inspections Management
Object Overview Pages Planning Board S———— Prbjects
Task Lists U
L}
Measurement
Point/ Doc Order Procurement
Find Object Permit-To-Work
Technical
Object
Filter, Link =
fiter, Links Prediction
Material
Documents Availability
_ Plant M-BOM
———  Connectivity
Search & Filter,
Last Accessed
AIN Material Request

Asset Viewer

Maintenance

Classification

© 2017 SAP SE or an SAP affiliate company. All rights reserved. | CUSTOMER

System

Confirmation, Cancel C.,
Postprocess Incorrect C.

Order & Maintenance
Notification List  Planning
Overview
GIS
==} =
Ea
FEM
Notification

Object Breakdowns &
Damages

Monitor Maintenance
Requests
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=
Core EAM with SAP

Major Repairs and Shutdowns

’ PROJECT

|

’ WBS

|

’ NETWORK

|

Procurement Integration

’ AGREEMENT l

PURCHASE ORDER

’ SERVICE MASTER ‘
’ SERVICE ENTRY SHEET ‘

Materials Integration Org. & Finance Integration

HCM Integration

CAPACITY PLANNING

QUALIFICATIONS

RESPONSIBILITIES

|

|

I COMPONENTS l CONTROLLING
’ MAINT BOM l ’ BUSINESS PARTNER ‘
I SERIAL NO l ’ LOCATION

|

MATERIAL MASTER

’ MRP l

’ INVENTORY

’ PRT ‘

Work Safety Maintenance Planning Technical Object Order

SAFETY PLAN ‘ ’ REVISIONS ‘ ’ FUNCTIONAL LOCATION | ORGANIZATION |
PERMITS ‘ I TASK LISTS | ’ EQUIPMENT ’ OPERATION

SAFETY CERTIFICATES ‘ ’ MAINTENANCE ITEM ‘ ’ MEASUREMENT POINT I OBJECTS |

Shift Book ’ MAINTENANCE PLAN ‘ COSTS
’ MAINTENANCE ‘ ’ DOCUMENTS ‘

SHIFT NOTES ‘ STRATEGY Tools / QM

’ PERMITS ‘

INSPECTION LOT

SHIFT REPORT ‘ ’

Search & Information Centers

’ ORDERS ‘ Documentation

’ NOTIFICATIONS ‘ ’ DOCUMENT INFO RECORD l

’ TECHNICAL OBJECTS ‘ ’ ORIGINALS ‘

Reports ’ OBJECT LINK ‘

ORDER HISTORY Classification

LOCATION ANALYSIS ’ CLASS ‘

SIDE PANEL CONTENT

| |
| |
’ MAINTENANCE ITEM SIM ‘ ’ CHARACTERISTICS ‘
| |
| |

PROJECT STRUCTURE

Core Maintenance Processes

Confirmation

JOB LIST

CONFIRMATION

Notification

ORGANIZATION

MALFUNCTION

TASK

ACTIVITIES

DOCUMENTS

Reg. Maint. Repair Procure S&P Report .& Asset.
Analysis Information

© 2017 SAP SE or an SAP affiliate company. All rights reserved. | CUSTOMER
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Permit To Work Scenario

Order Work Permit Safety Certificate
Request Work - ~_ Create .
Permit(s) (WCA) ; Create from WCA‘ :
from Order, | SRTD WCM - »  CRTE : > CRTE
Release .
Issue Tagging Approval _ Set Prepared = J Set Item Details
: Template) — Set
PREP <—— PREP <«—— T ITGPREP (prepapred )
» _PROC —., _
Approved Work Permit B PTAG ETG —» ETG Print
Print o Print Tagging List . : '
] : . ETG-Approve
TTJIL < | : Ready pp
PREP <— = PREP <
Job List Execute Confirm

p==FFIL=—=—» = TR~ —>=
TT.JL._ PCNF Confirm returned Work Permit

Work Complete ; 5
(WOCO) WOCO <

Print Untagging List

Close (CLSD) )
: - Normalize-Untagged-

:ETG —» BUG EUG Status EUG-Confirm-
@ = Close

v

> CLSB

Complete
Technically TECO

A
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Reliability & Schedule Operations
Prototype (Merchant & Industrial
Energy Hub)



lllustration of Short-Term Optimization

MW

Thermal Capacity

Wind Forecast

F..r-lll IIII Illllll.ll:l
Windfarm Capacity : , R? [

dispatch ?

gy

ID Sell ?

Trading Positions 0TC2 Spot D-1 ‘ 0TC3 ‘

oTC1

- e
III#'IH H /'=m F
/
ID?

Spot D-1 €€

Schedule o)

OTC3

Spot D-1

OTC1 Open Position

Time

15 30 45 100 15 30 45 200 15 30 45 300 15 30 45 400 15 30 45 500 15 30 45 600 15 30 45 700 15 30 45 800 15 30 45 900 15 30 451000 15 30 451100 15 30 45 12'00 15 30 45
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Aspects of Balance Group Management

-

Dezentrale Energieanlage

k Industrielle Bilanzkreisbewirtschaftung

~

Liefervertrag

Vermarktungsvertrag

s

Plant E Einsatz)
Beschafft EnergiD

Steuert I-BK EinsaD

Betreibt und Wartet
E Systeme

Betreibt & Wartet E
Systeme

SLAs

(2 )

Verwendet EnergD

Netznutzungsvertrag

Energiebewirtschaftung

Flexibilitatsvorgaben 6

Spot- & Intraday Bewirtschaftung

Abrufe

Auktionen

Bilanzierung () E}

Regelzonen Bewirtschaftung

Steuern

Optimieren Uberwachen

Transportiert E

|

a § VPP Bewirtschaft Bilanzkreis
@ ewirtschaftun
Fortlaufende I-BK (O Vermarktungsvorgabe () 56 Gebote °
(O Uberwachung | (O 20 Deals Steuern 2
von %é. - 'Q -
Fahrpléne O Ausfiihrungs- O m & Nominierung '/BK AN 3
entscheidung 32 ; ' 7 N @ Vermarket VPPs
Lastgénge %_ % Dispatch e) O“““':"O
o O Bilanzierun Optimieren Uberwachen
Q Kennzahlen Q (O Einsatzoptimierung () | 2 & 9
(Q —
Vorgaben ) é Kraftwerksbewirtschaftung \
. % Gebote [
Energiebedarf ! i e)
C) C) '\1,," Deals '\[) H Steuern
Anlagensteuerun s .
gensieterung {3 Nominierung ‘\T," 3 ,,Q\
Verfiigbarkeit L. , =
erfligbarkei :\I;. Dispatch ‘\T," = S BK N \
[ I () PSS <
Online Mess-/Status () Bilanzierung 3 - . /‘
\ = Optimieren Uberwachen
() / = P Vermarket KWs
(@]
Key Account & .
| Fiex vertrag & Zentrale Energie
—Key Account Bewirtschaftung/
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Economic Short-Term Operation and Market Integration of Utility- and L
Industrial Scale Energy Resources

Capacity Driven Generation

MW Schedule with Base & Peak Loads Utility-Scale Generation with Long-

Term Contracts

13

Time

Variability Driven Generation Utility-and Industrial Scale Energy with Short-
Schedule with Flexibility Term Contracts over Spot Markets

Flexibility

© 2017 SAP SE or an SAP affiliate company. All rights reserved. | CUSTOMER

Continuous balancing of reliability, schedule and trading
data in order to commercially integrate and operate utility-
and industrial scale energy resources

Decarbonization is the main driver for renewable support policies.
Large-scale wind and solar additions are changing the economics
and mechanisms of power markets. Same time as they add new
market capacity, they are also adding generation variability and
price volatility, and due to policy-support achieve favorable
margins. This is leaving capacity-designed generation units with
insufficient full load hours moving them beyond the merit order
clearing price.

Over time, industrial-scale decentral energy resources will be
integrated into energy markets and become active portfolio
positions of traders and merchants — virtual power plant portfolios
combined with utility-scale generation portfolios. Consequently,
generation and trading schedules are transforming from simple
base-peak load shapes into highly variable curves with flexibilities
and open positions. As response, short-term operation and market
integration strategies need to be putin place. They require a
continuous balancing of reliability, schedule and trading data in
order to commercially integrate and operate utility- and industrial
scale energy resources.

29
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Interfaces & Building Blocks

Online Reliability & Schedule Data between Domain Expert Systems

Technical Operation Systems

Diagnostic Systems

Plant Optimization
Systems

Instrumentation &
Control Systems

Plant Maintenance
Systems

Asset Analytics &
Prediction Systems

Storage Systems

A Electric Vehicle
Systems

5

T

Building Control

=T
|__
=1000

Systems

Merchant
Energy

Industrial
Energy

Commercial Operation Systems

B2B / B2C Systems ®m
ETRM Systems @
Trade Capture Systems
Dispatch Optimization
Systems
Market Communication -::>
Systems

b

i -

© 2017 SAP SE or an SAP affiliate company. All rights reserved. | CUSTOMER

Building Blocks

Key ONLINE capabilities include a messaging enabled display of
event and performance data, calculation of reliability indicators from
event to portfolio level, short-term output and load forecasting on
machine and maintenance data using predictive technologies,
matching of asset with energy account domains, transformation of
control, maintenance, weather, plant, deal, and energy data into
reliability and schedule time series, messaging and connectivity to
technical and commercial domain expert systems, as well as an
overall process and data orchestration.

Output & Load

Forecasting Reliability Indicators

Asset & Energy Account Master Data

eleq a|npayos

Transformation & Storage

Process & Data Orchestration

Messaging & Connectivity Infrastructure

Event Data

30



Blue 0

rint;
Pr °t0tntl.n 9&

Ping
Online Reliability and Schedule Data for Economic Short-Term Operation and
Market integration of Power Production and Energy Facilities

Procurement Cost & Flexibility

Energy Costs
-€& - OFFLINE l w § g J/OFFLINE <»
_ [ ) Industrial
ENERGY-INTENSIVE . ...cox & e > & poenen oo
INDUSTRIALCO  Performance  Energy Hub BB performance
Manager
@)= ONLINE _ ONLINE '.'\ Procurement Cost Optimization
Energy Cost Optimization < Online Flexibility Revenues
Reliability &
Schedule
Dispatch & Reliability Costs Data Balance Costs
€D OFFLINE J/OFFLINE -4 D-
Merchant °
Energy > Trading
GENERATORS ~ Genemion  gh Hub ;.  TRADERS
Performance Dispatcher
4 : LY
% Sase ONLINE @  Bajance Cost Reduction
Dispatch & Reliability Cost Optimization @)~ ONLINE %R“ ﬂ Flexibility & Capacity Revenues

Flexibility & Capacity Revenues
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Data Flow

Generation
Distributed Assets Instrumentation &
Control
= N
.
B _ PRINS
7/
g™, B
s - =

Central Assets

== =

1AL
=~ |

OEM/ Supplier

% B
=
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Data Flow

Generation
Distributed Assets Instrumentation &
Control
= N
.
B _ PRINS
7/
g™, B
s - =

Central Assets

== =

1AL
=~ |

OEM/ Supplier

% B
=
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POWERTECH

Example: VGB Indicators

Availability indicators Reliability & dispatchability indicators Utilization
" tp Operating time
Reference period B . .
. - ty _ ty— tay o P . i we=—2 — t, Available time te t5 Operating time
Time availability | k; =—= t, Available time Time reliability C T s+ tupun » Available tim Time utilization n, =2 .
ty ty . . tny un Unplanned not ty ty Reference period
tn, Unavailable time . .
postponable unavailable time
type Peak time ref. per.
. S t t —t NPe
Time availability k — ke _ NPe nvpe type Avail. peak time
eak times the "¢ t
p NpPe NpPe tnype Unavail. peak time
Wp Generated ener;
Wy Nominal energy Wp Generated energy WE Nominal ener; J
Energy o = Wy, _ Wy = Wy W, Available energy _— - Ws t, Available time Energy utilization/ w _Ws_ Ws _We+tWRd _Wp+WRd " . -gﬁ
availability W, Py -t W, Unavailable ener Energy reliability VW + W, i w = - w = - tw Reference perlo
N N "IN nv . . 8y B nvun Wiy un Unplanned not neg. balancing energy Wy  Py-ty Wy Py -ty Py Nominal capacity
Py Nominal capacity postponable unavailable energy Wpg Balancing energy
. Wy Generated energy
Wy Nominal ener; . Wg;)Wpg ;- DB; .
Market-assessed | . 2 ico Wi = Wayi) - DBy ) Unavailableeiyergy Market-assessed Z( ‘WB" ~ Wi ‘) DB e SChedUIzenergy Market-assessed wm = Z ey (W) Wo, - DB Wy Nominal energy
=S — n il — Wpg Generated ener; il i - .
S m - } m=1-— B 4 ) Wy i DB; DB Contributi
availability Yie nWniDB; DB, Contribution margin| "eliability m ZWF . DB DB Contribution margin utilization 2iz1.nWni - DB ontribution margin
pi i
ke =1—k Wpg Generated energy
Time UA m ¢ ke Time availability Dispatch _ We Woy un Unplanned not
Baselpeak (ktnpe= 1= kipe) e Timeavailpeak | reliability PO = Wy & Wiy yn + s Postponable unavailable energy
W, Available unproducible
energy (external)
Energy UA kwn =1—ky ky Energy availability | Schedule Wy Wy Generated energy E . |
Base/peak (kwnpe=1— kyrpe) Kwpe Energy availpeak | constancy frp = Wiy Wiy Schedule energy allure rate
Wy Nominal energy
Di tchabilit W, W, w Wns W), Dispatchable energy [ tp Operating time
ISpatchabilt b N T - . . = i i
P Yy kb — — nv W, Unavailable energy Time failure rate P = " L tnu Unplanned unavailable time
WN WN nvu B
W5 Available unproducible
energy (external)
Wi, Unplanned unavailable energy
I\/_Iarket-ass_e_ssed ko = Zi:l...N(WN,i ~ Wi — Wns' i) DB +; _ W Wy Generated energy
dlspatchablllty bm Z 1N WN,i -DB +; Contribution margin, Energy failure rate Pw = Wavu + Wp
=1 only positive,
otherwise 0
Why un Unplanned not
s “ ol start Dispatching (energy) P = Wm; un postponable unavailable energy
e se # successful starts =T o - I
Start_up re|iabi|ity zZ=—— ¢ failure rate L an un T Wns + WB W, Available unproducible
. . Se + Sn s, # unsuccessful starts energy (external)
© 2017 SAP SE or|an SAP affiliate company. All rights reserved. | CUSTOMER 34
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Performance

NOMINAL POWER

DERATED_POWER

DISPATCHABLE_POWER_I

DISPATCHABLE_POWER_II
NON_DISPATCHABLE_POWER
UNIT_FLEXIBILITY_POWER
SCHEDULED_POWER
SCHEDULE_RELIABILITY_POWER

GENERATED_ANTICIPATED_POWER

RESERVED_POWER

Indicators

Highest continuous output capability of a unit without damage at certain
operating conditions. Provided by manufacturer specification

A partial reduction in the output capability of a unit due to planned und
unplanned events. Derated output value is assessed and captured in
maintenance notification (independent from Live Portfolio Hub).

Output capability of the unit considering calculated schedule deviations from produced
power (+/-) and deducting reserved power. Online model “agnostic” of derated power
values captured in maintenance notification. Deviations includes derating events.
Difference between Dispatchable Power | and Il expresses the unit capability to follow the
schedule.

Output capability of the unit deducting derated power captured in maintenance notification
and deducting reserved power. See also Dispatchable Power |

Amount of non-available unit output capability consisting of negative Schedule Reliability

and Reserved Power (Dispatchable 1) and Derated and Reserved Power (Dispatchable II).

Amount of available unit output capability not yet scheduled, non-available, and reserved.
View depending on Dispatchable | and Il. May represent short-term trading opportunity.

Planned output capability of a unit according to trading needs
(short/mid/long-term). Economically optimized for merit-order.

Difference between produced and scheduled power. Target = “0”. + more / - less
power is produced than scheduled. Effect to balancing and grid connection costs.

Produced (measured) and forecasted output capability of a unit. Forecast
based on online event, proximity, and machine learning methods.

Power which is not available for open trading and economic scheduling.
Reserved power are stored as Deals.

© 2017 SAP SE or an SAP affiliate company. All rights reserved. | CUSTOMER

Merchant Energy Hub

Performance & Event Monitor
Portfolio Indicators

Reliability Indicators Trading Indicators

Short-Term Trading

Unit Flexibility

Dispatch
-able

z Opportunity
- Schedule Reliability S HOBl D Trades

0 = w 3
= [5) (@] L
c 2 = D-1 Trades
< (e} S
g2 £ Generated c
g = g Long Term Trades

Reserved . Reserve Contract

Portfolio
Assets Counterparty

a|npayos



Exploring District Heating Pump
Degradation & Revision Cycles



Plant Analytics & Prediction: Exploring District Heating Pump Degradation

and Revision Cycles

PoC/
Exploration

SAP is currently exploring data-driven analytics and
prediction for a heating pump scenario in order to
evaluate degradation and revision cycle related useful
life hours.

Parallel Operation of Dual Stream
Axially Split Casing Pump

.. |l
<. AL 1 8
. .
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Customer Business Case

* Optimize Number of Major Revisions over Pump Lifetime

* Reduce Pump Degradation Occurrences

* Minimize Costs for Infrastructure Extension and External Services
« Capture Pump Operation Knowledge

10 Min Schema
Expressing pump sensor values and physical pump formulas over 10
minute timestamps

Q Schema
Expressing 10 Min Schema over volume flow sections on daily values

Heat Map
Expressing useful life hours over volume flow sections and years

Targets
* Revision Cycle on Useful Life Hours
» Degradation Factor per Volume Flow Section
* Gap Loss Factor
37



|npUt Parameter
Exploration

Volume Flow m3/h NPSHgeo  Regression on Pump Curve NPSH = (Q) m
Revolutions 1/min NPSH,,.. Pressure suction, Density, Gravity m
Inlet Flow Temperature Water °C :
> QipeaL Regression on Pump Curve H =f(Q) m3/h
Return Flow Temperature Water °C _ _ _
Density Regression on Density Curve kg/m3
Pressure In Front bar
Braai@ AT el Pump Specifications
Vibration (e.g. bearing) m/s T B NPSH =1(Q)
Operation Hours h =)
Maintenance Events
Historic Data
Revision
At least 1 year
Repairs
1 minute equidistant resolution
Regular

Inspection

© 2017 SAP SE or an SAP affiliate company. All rights reserved. | CUSTOMER 38



Contact information:

Michael Lutz

Solution Expert, IBU Utilities
SAP SE

Dietmar-Hopp Allee 16
69190 Walldorf
+49-6227-7-46391
mi.lutz@sap.com

W Run Simple



© 2017 SAP SE or an SAP affiliate company. All rights reserved.

No part of this publication may be reproduced or transmitted in any form or for any purpose without the express permission of SAP SE or an SAP affiliate company.

The information contained herein may be changed without prior notice. Some software products marketed by SAP SE and its distributors contain proprietary software components
of other software vendors. National product specifications may vary.

These materials are provided by SAP SE or an SAP affiliate company for informational purposes only, without representation or warranty of any kind, and SAP or its affiliated
companies shall not be liable for errors or omissions with respect to the materials. The only warranties for SAP or SAP affiliate company products and services are those that are
set forth in the express warranty statements accompanying such products and services, if any. Nothing herein should be construed as constituting an additional warranty.

In particular, SAP SE or its affiliated companies have no obligation to pursue any course of business outlined in this document or any related presentation, or to develop or release
any functionality mentioned therein. This document, or any related presentation, and SAP SE’s or its affiliated companies’ strategy and possible future developments, products,
and/or platform directions and functionality are all subject to change and may be changed by SAP SE or its affiliated companies at any time for any reason without notice. The
information in this document is not a commitment, promise, or legal obligation to deliver any material, code, or functionality. All forward-looking statements are subject to various
risks and uncertainties that could cause actual results to differ materially from expectations. Readers are cautioned not to place undue reliance on these forward-looking statements,
and they should not be relied upon in making purchasing decisions.

SAP and other SAP products and services mentioned herein as well as their respective logos are trademarks or registered trade marks of SAP SE (or an SAP affiliate company)
in Germany and other countries. All other product and service names mentioned are the trademarks of their respective companies.
See http://global.sap.com/corporate-en/legal/copyright/index.epx for additional trademark information and notices.



http://global.sap.com/corporate-en/legal/copyright/index.epx

© 2017 SAP SE oder ein SAP-Konzernunternehmen. Alle Rechte vorbehalten.

Weitergabe und Vervielfaltigung dieser Publikation oder von Teilen daraus sind, zu welchem Zweck und in welcher Form auch immer, ohne die ausdruckliche schriftliche
Genehmigung durch SAP SE oder ein SAP-Konzernunternehmen nicht gestattet.

In dieser Publikation enthaltene Informationen kdnnen ohne vorherige Ankiindigung geandert werden. Die von SAP SE oder deren V ertriebsfirmen angebotenen Softwareprodukte
kénnen Softwarekomponenten auch anderer Softwarehersteller enthalten. Produkte kénnen landerspezifische Unterschiede aufweisen.

Die vorliegenden Unterlagen werden von der SAP SE oder einem SAP-Konzernunternehmen bereitgestellt und dienen ausschlieRlich zu Informationszwecken.

Die SAP SE oder ihre Konzernunternehmen tbernehmen keinerlei Haftung oder Gewahrleistung fur Fehler oder Unvollstandigkeiten in dieser Publikation.

Die SAP SE oder ein SAP-Konzernunternehmen steht lediglich fir Produkte und Dienstleistungen nach der MaRRgabe ein, die in der Vereinbarung Gber die jeweiligen Produkte und
Dienstleistungen ausdrucklich geregelt ist. Keine der hierin enthaltenen Informationen ist als zusatzliche Garantie zu interpretieren.

Insbesondere sind die SAP SE oder ihre Konzernunternehmen in keiner Weise verpflichtet, in dieser Publikation oder einer zuge hérigen Prasentation dargestellte Geschaftsablaufe
zu verfolgen oder hierin wiedergegebene Funktionen zu entwickeln oder zu verdffentlichen. Diese Publikation oder eine zugehdérige Prasentation, die Strategie und etwaige klinftige
Entwicklungen, Produkte und/oder Plattformen der SAP SE oder ihrer Konzernunternehmen kdnnen von der SAP SE oder ihren Konzernunternehmen jederzeit und ohne Angabe
von Grunden unangekundigt gedndert werden. Die in dieser Publikation enthaltenen Informationen stellen keine Zusage, kein Versprechen und keine rechtliche Verpflichtung zur
Lieferung von Material, Code oder Funktionen dar. Sdmtliche vorausschauenden Aussagen unterliegen unterschiedlichen Risiken und Unsicherheiten, durch die die tatsachlichen
Ergebnisse von den Erwartungen abweichen kénnen. Dem Leser wird empfohlen, diesen vorausschauenden Aussagen kein Ubertriebenes Vertrauen zu schenken und sich bei
Kaufentscheidungen nicht auf sie zu stutzen.

SAP und andere in diesem Dokument erwahnte Produkte und Dienstleistungen von SAP sowie die dazugehdrigen Logos sind Marken od er eingetragene Marken der SAP SE
(oder von einem SAP-Konzernunternehmen) in Deutschland und verschiedenen anderen Landern weltweit. Alle anderen Namen von Produkten und Dienstleistungen sind Marken
der jeweiligen Firmen.

Zusatzliche Informationen zur Marke und Vermerke finden Sie auf der Seite http://www.sap.com/corporate-de/legal/copyright/index.epx



http://www.sap.com/corporate-de/legal/copyright/index.epx

