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Legal Disclaimer

The information in this document is confidential and proprietary to SAP and may not be
disclosed without the permission of SAP. This document 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 on 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 intentionally or grossly negligent.

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, which speak only as of their dates, and they
should not be relied upon in making purchasing decisions.
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The Optimization of the Asset Life-cycle with
Digital Enterprise Asset Management

Performance

Connecting corporate objectives
with the asset system

Connecting all stakeholders
alongside the asset lifecycle

55001

[* R,
;Tr"z \

)

=

IT Connecting IT with OT oT

© 2017 SAP SE or an SAP affiliate company. All rights reserved. | PUBLIC 3



Digital Enterprise Asset Management with SAP: Solution Landscape

Supplier &
SAP Work Manager & SAP Asset Manager Manufacturer

SAP Multi Resource Scheduling & SAP Workforce
Scheduling and Optimization by ClickSoftware

Digital Core

SAP Geo
Enablement
Framework

SAP Extended SAP Master Data

Enterprise Content Governance
Management by EAM extension by
OpenText Utopia

Meter Sensor SCADA Data Historian -
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Digital Enterprise Asset Management with SAP: Solution Landscape

Collaboration

Activities Insight Supplier &
SAP Work Manager & SAP Asset Manager Manufacturer
SAP Multi Resource Scheduling &SAP Workforce ' AP PAMS,
Scheduling and Optimization by ClickSoftware add-on for
Utilities
o 5AP ERP
- SAD AlSAP ERP SAP SAP SAP Asset AP Acset
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N. aintenance Engineering Performan g
nal‘emen 0~ ¢ \ . . ~
Eram e - Digital Core rV|ce Insights Manag
SAP Extended SAP Master Data - Asset Core
Enterprise Content Governance
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OpenText Utopia SAP Leonardo IoT Foundation Data
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Digital Enterprise Asset Management with SAP: Solution Landscape

Energie Steiermark: Improving Mobile Maintenance

SAP Work Manager & SAP Asset Manager

SAP Multi Resource Scheduling & SAP Workforce

and Projects with SAP® Solutions

ENERGIE STEIERMARK

Company or Organization
Energie Steiermark AG

Headquarters or Location
Graz, Austria

The company’s top objectives

Streamline operational processes for grid maintenance and projects
Technicians using the live
solutions in the first pilot phase

Eliminate paper-based work order information for technicians
Facilitate confirmation of work orders and master data changes, while
streamlining back office processes

Scheduling and Optimization by ClickSoftware Industry The resolution
Utilities Installed and configured the SAP® Enterprise Asset Management 7 th
solution and the SAP Multiresource Scheduling applicationfor m O‘ n S

YT S

SAP Geo 1,739 The key benefits solutions by the end of the final roll
Enablement 1011 Visual planning boards for better planning and improved visibility of out phase
Framework Dlgltal Core gf;?’%ﬂﬁon technician work across all units
. Completely paperless work order process with full online and offline
Web Site capabilities for technicians

SAP Master Data
Enterprise Content Governance
Management by EAM extension by
OpenText Utopia

SAP Extended
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Products and Services
Electricity, natural gas, district
heat, and residual waste
recycling

Employees

www_e-steiermark com

Implementation Partner
EMERGY4U GmbH — An Atos
Worldgrid Company

planning technicians during what was called the “Info Maobil” project
Deployed the SAP Work Manager mobile app to display work order
data and send confirmations

Implemented a custom back office solution to allow back-office
employees to review and release confirmation data sent from mobile

= ' 3568

Implementation time for the pilot

Technicians to be using the

More efficient release confirmation process for work orders and other
HR-related data, including overtime hours and travel expenses

“SAP Multiresource Scheduling and the SAP Work Manager mobile app have
the smooth integration and flexible configuration capabilities our business
needed. We worked with ENERGY 4U, an Atos Worldgrid Company, on the
implementation, which ensured the project's huge success. We have now
gone paperless and our planning processes have improved significantly.”

Thomas Balber, Project Manager for Info Mobil, Energie Steiermark AG

Meter Sensor SCADA Data Historian

I SAP Leonardo I




Digital EAM: GIS Integration
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Digital EAM: Predictive Maintenance

Calculate asset health and
predict remaining life time

For example based on gas
concentrations in the transformer oil

PIEIRGELGIERE Duval Triangle 4 | Duval Triangle 5 | Duval Pentagon 1 | Duval Pentagon 2 | IEC Basic Gas Ratios

All measurements v b (O Fast At
Supplier &
. PD: Corona partial discharge Manufacturer
D D1: Low energy discharges
D D2: High energy discharges SAP PdMS,
add-on for
. DT: Thermal and electrical faults Utilities
. T1: Thermal faults < 300°C
D T2: Thermal faults of 300°C to 700°C SAP' SAP. SAP Asset SAP Asset
I 7 Therma fauts > 700°C Predictive Predictive Strategy and Intelligence
T3: Thermal faults > 700°C . . .
Maintenance Engineering Performance Netv%ork
and Service Insights Management
Asset Core

Enterprise Content Governance

Management by Sl GUETENE (5 SAP Leonardo loT Foundation
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Utility specific Requirements: Optimize Maintenance
Strategy with detailed Transformer Analysis

Challenges
Correlate and analyze sensor data
Integrate data from various sources

Calculate transformer loss of life for one year of 1-minute
measurements at your fingertip

Enable spatial analysis

Solution

Data correlation, forecasting and spatial analysis with SAP
HANA with Predictive option

Implementation provided by SAP

Value

Calculate true age of the transformer and thus drive
replacement strategy

Take forecasted data and data from other sources (for example
PM system) into account
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Transformer Loss-of-Life Calculation
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SAP PdMS, add-on for Utilities: Oil Quality Analysis Tool

Oil Quality Analysis x +
Various methods to analyse asset health and the Cresto ot Ay £3
probability of failure and to optimize maintenance: (S = L
Duval Triang Ie & Pentagon Dissolved Gas Analysis Trend Chart Insulation Aging Action Recommendation
I E C B aS I C G aS Ratl OS Duval Triangle 4 Duval Triangle 5 Duval Pentagon 1 Duval Pentagon 2 IEC Basic Gas Ratios N=
All measuremen s ~| B Fast Animation OFF) Show Path OFF

Chendong Degree of Polymerization

M-
IEEE Aging Acceleration Factor .
Ofgem Asset Indices (planned for Q3/2018) -
Trend Chart -

Action Recommendation
Work Activity Creation
Machine Learning content:

Prediction of gas concentrations in oil samples
using a neural network (nnetar)

Predicted fault zones
Displays of future values in trend charts
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Utility specific Requirements: ContrPin
Asset Health Management of the Distribution Grid ’

Challenges
Optimize asset investment program
Reduce risk of outage Ty 0 )
Increase safety of crews - la sesas s

Solution

Asset Health Management application based on the SAP
Predictive Maintenance and Service Foundation
Implementation provided by SAP Custom Development
and Accenture

o X
RALN

P

n]

Value i e
Determine true age of the assets and likelihood to fail. '
Concentrate on high priority assets

in} 5]
V

Long-term planning for asset maintenance and replacement

Prepare crew with regards to condition and site
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SAP PdMS, add-on for Utilities: Linear Asset Analytics

Overview of the health status and relevant details of linear assets (e.g. electricity, gas and water networks)
Health Indicator & Probability of Failure
Formula Explanations

Pre
Utilities Linear Assets Analytics X + Al
Circuit: 2192 Total Length: 632.6m Probability of Failure: Spans Failed LIVET
Installation Year: 1976 100.00% Fa
Risk Analysis
o 1A 120
= U—
Assets (9) Y Create Work Activity T T T P
_— 70 80 a0 100
Asset Asset Type Description Health Indicator Information Probability of Failure SKV 1 Age 2] Fa
F41 Fuse Keamey K, Fit-All, 54 NC, Fast Explanation:
SouthWire. 25KV 1/0 A engt g T PoF = 57.29%
F41-T189645 span ?cutr' ire, 25KV 1/0 AL O R L:Tg_h 184.9m, Ins. Thickness —
Stranded 220mm "
kVA, 1 20
Q.
: 1.0 :( _(a’ gg & f.:cefsfs:‘-'cc.‘ic:or) ) =
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0 sl
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T189645-T189646 Span = P e o R1 engtl . ‘ N
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: 1.0 Effective Age = 44.10 8
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. '
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Digital EAM: Finite Element Analysis

« n»

SAP Extended

Enterprise Content
Management by
OpenText
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Calculate forces and stresses in
structures & simulate extended

operation scenarios
For example for wind turbines Supplier &
Manufacturer

SAP PdMS,

add-on for

Q= Utilities
SAP SAP SAP Asset

Predictive Predictive Strategy and IﬁﬁaliiA:zi
Maintenance Engineering Performance Netv%ork

and Service Insights Management

SAP Master Data Asset Core

Governance
EAM extension by
Utopia

SAP Leonardo IoT Foundation

i E

Meter Sensor SCADA Data Historian

I SAP Leonardo I
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Digital EAM: Criticality and Risk Assessment

SAP Geo
Enablement
Framework

Digital Core

SAP Master Data
Enterprise Content Governance
Management by EAM extension by
OpenText Utopia

SAP Extended
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Maintenance
and Service

Identify critical assets and
define maintenance strategy

Risk assessment with a focus
on safety, finance, security of Suno!
upplier &

SUppIy Manufacturer
5,
r

SAP SAP Asset
2 Predictive Strategy and IﬁﬁaliiA:zi
Engineering Performance Netv%ork
Insights Management

Asset Core

SAP Leonardo IoT Foundation
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Meter Sensor SCADA Data Historian

I SAP Leonardo I
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Digital EAM: Business Network

Pump Uit Mega CPK GKD4711 s oo Collaborate with suppliers on
maintenance procedures and
FORMATION +  STRUCTUREANDPARTS»  DOCLMENTATION~  MONITORING+  CUSTOMERSERVICE~  TIMELINE Strateg|es
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Digital Enterprise Asset Management with SAP: Solution Landscape

Supplier &
SAP Work Manager & SAP Asset Manager Manufacturer

SAP Multi Resource Scheduling & SAP Workforce
Scheduling and Optimization by ClickSoftware

Digital Core

SAP Geo
Enablement
Framework

SAP Extended SAP Master Data

Enterprise Content Governance
Management by EAM extension by
OpenText Utopia

Meter Sensor SCADA Data Historian -
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Contact information:

Gero Bieser
Chief Solution Expert, IBU Utilities
gero.bieser@sap.com
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