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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 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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Integration )
g Collaboration

: - Business Process
Connected Data Design Thinking Mobile Big Data Innovation

Intelligently connecting People, Things and Businesses

Machine Natural loT NEOIS _ _
Learning Language Micro-services
Real-time APIs Experience
Analytics

© 2017 SAP SE or an SAP affiliate company. All rights reserved. | CUSTOMER 6



Oil and Gas Digital Trends

Investment in digital technologies Digital themes and resulting initiatives

Digital Asset i\ Circular .
i Life Cycle ) /?é\ Collaborative ‘ﬂ’ Beyond
Management <& Ecosystem (4] the Barrel

Total value at stake Total value at stake Total value at Total value at stake

$745 billion $30 billion $100 billion $70 billion

Industry ndustry Industry

Industry

$110 billion $0.5 billion $26 billion $500 billion

So So

Investing today Investing over the next 3 to 5 years Society Society

Source: World Economic Forum Digital Transformation Initiative 2017
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Utilities Digital Trends

Digital Trends and Challenges need to be

balanced

INCREASINGLY
CHALLENGING
REGULATION

Added pressure to
reduce cost and
improve productivity
through innovation

RISE OF
ALTERNATIVES AND
DISTRIBUTED SOURCES

Added network complexity
and long-term risk of
obsolescence

EVOLVING
CONSUMER
EXPECTATIONS

Greater expectations from
consumers for reliability,

service, new services and
help with energy efficiency

Source: World Economic Forum Digital Transformation Initiative 2017
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AGING
NETWORK
INFRASTRUCTURE

Need to drive greater
reliability and improve
capital efficiency

Digital themes and resulting initiatives

Asset life cycle

management
$470 Million (~35%):

Integrated customer services:
$410 Million (~32%):

Real-time, remote-control or
predictive maintenance that
extends efficiency and life of
T&D and generation assets.

Energy solution integration: $130M

Energy storage integration: $120
. Digital customer model: $90M

Energy management: $70M

Asset performance
management: $390M
Grid optimization and aggregation:
$420 Million (~33%):

Real-time load balancing, network controls and integrated
markets, enabled by connected assets, machines, devices
and advanced moniloring capabilities.

. Digital field worker: $50M

. Smart asset
planning: $30M

. Real-time supply & demand platform: $170M
@5 Real-time network contrals: $110M

M connected interoperable devices: $70M

. Energy aggregation platforms: $70M




How IoT Impacts Business

« Every “Thing” is Connected

Connected a ~ oo @ Connected
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Connected

« Every "Thing” is Intelligent Peope | /N1 L et

___________ o0
Sk ‘
90 [i] QQ Connected
Infrastructure

Connected

« Every "Thing” in the Moment Markets

« Every Business Process to Every "Thing”
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SAP Leonardo digital innovation system

Design Thinking
Services

SAP Leonardo
Technologies

SAP Cloud Platform

Multi-Cloud Infrastructure
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Solution Ideation ET Business Case Technology
& Vision Prototyping Development Blueprint

Data Intelligence

Blockchain Internet of Things

Machine Learning

Big Data

Microservices | Open APIs | Flexible Runtimes | Integration
_ Nag
SAP Data Center @ - e ¥s§s amazon
Google Cloud Platform W webservices®
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SAP Leonardo

gl

Innovate

With new capabilities such
as machine learning,

Big Data, analytics, and
[oT on SAP Cloud
Platform
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Integrate

Modular capabilities that
are easy to buy, deploy, and
consume; open and
extensible with rich APIs

il

Scale

Easily connecting innovation
with existing and future SAP
and third-party
technologies, data, and
systems across core and
digital business
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Logical architecture

Safety Control

o5

| o |
DCS =
pLeiscapa - osisoft  SAP HANA loT
Pl Server Integrator by
Devices («l‘!‘l))) [—— OSlsoft
Real > Real-time Insights
Advance Time and Automated
Control - - SAP HANA Decision-making
- on- Platform
Plant Databases - Demand I I - 5
Scheduled,
near
Manual Data Real-Time n
a1
On Premise On Cloud
sap & (U liEmEGEED |
Non-SAP
Data/Applications ."\" ______________ I
® ® ®
Data “Pull”, “Push”, "Replicate”, Convergence

Sources
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“Stream” of OSI Pl System Data

of OT/IT Data
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From the wellhead to the service station
Improving performance with intelligent information

Digital Oil and Gas Scenario: Connected Oilfields

Identify top causes with

deferment data

Plan well completed in the field

interventions

T Ve

Suppliers collaboration

business networks

Stakeholder experience

£

Digital core

Workforce engagement

Internet of Things

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

Value estimates

Improved production
rates

Reduced drilling costs

Deployment and
integration costs

Source: SAP and Customer
Business Case
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Unlocking the Value in Asset Management Driven by Analytics

Compute Asset Priority Risks

: ERP
- Health Index Matrix Maintenance

costs data

Example Probes — —
sources SAP HANA loT Vamke —

Mobile app

Integrator by OSlsoft —
Lab analysis Industry Propose asset Select Rl_sk
Electrical tests Reference specific Responsive
> Models interventions interventions
Excel file

H7PdMS and AIN

« (¢

Create maint. Execute order
Schedule order . .
order on mobile device

= T

Existing or next generation SAP EAM and Work Management solutions

© 2017 SAP SE or an SAP affiliate company. All rights reserved. | CUSTOMER
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Enhance the Innovation Potential of the IoT Through IT/OT Convergence

Field
Network
Source
VWonderware

LOWIS

Alarms DB

1. Latent Information and lack of detail analysis due to data residing in different technical and business

domains

2. Access to production data (pressures, volumes, etc.) from multiple systems in a timely fashion
3. Limited means to make decisions based on information, trust, business logic and collaboration across

©2017SAPSE}/a Ca and 0

n SAP affiliate company.

9

Enterprise Systems

OSlsoft PI

sSCcADA
Alarms/Bypass

Pl Asset
Framework (AF)

OSilsoft Pl Server

Database
Allocation Data

Maintenance Data
(SAP)

Metering Systems

Well Header

Gis

Forecasting

Drilling Information

HANA Analytics

Data access and
conditioning layer.
Analytics

Centralizes data from
various sources

Uses Pl AF, Smart Data
Access, data Services

anizational boundaries

rights reserved.

CUSTOMER

HANA XS Engine

Interactive data
representation and
collaboration through
visualization tools for:

Monitoring Dashboard

Surveillance
Visualization for
intelligent alerts and
event management
Facility Surveillance

HANA PA Desktop

Analytical capabilities

Spotfire/GIS/Excel

Quality data available for
visualization and analytics
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...
Enterprise Data Platform powered by SAP HANA and OSlsoft

Large amounts of data residing in silos: asset location, Siloed data in different systems only allowed for reactive or
maintenance, ERP, and operational data all live in different SAP, scheduled-based approach to maintaining wind turbines leading to
OSlsoft and GIS systems and are accessed in unique ways. operating inefficiencies.

Uncertainty around which data set is most accurate and should be Due to the lack of a holistic data set of wind-turbine assets, asset
included for advanced analytics. profitability analysis was not possible.

Spreadsheets being used to prepare data and transfer it to another Time delays caused by manual efforts needed to create collaborative
database where analytics can be done but this inefficiency causes reports including data from all sources.

delays in decision making.

A unified Business Intelligence (Bl) and Data Warehouse (DW)
platform based on SAP HANA utilizing existing investments in
OSlsoft Pl Server and ESRI GIS

SAP HANA available as single source of truth for reporting and
analysis with automated data ingestion from OSlsoft Pl Server.

Near real-time reporting and analysis resulting in better decision

92% reduction in time it takes to run curtailment reports. This only
takes 12s now.

To pull operational data from OSlsoft Pl Server into spreadsheets

making. to later combine with other data sets from SAP and non-SAP
Holistic view of asset and financial performance with drill down systems used to take weeks. Now it takes minutes.

analytics enabling informed decisions. With a combined platform based on SAP HANA, a 86% reduction
Collaborative SAP and OSlsoft data platform with near real-time in database size was achieved: 790GB to 110GB.

p;f?d_'C“V? asset and maintenance analytics improved operating Further business benefits around asset utilization, profitability and
efficiencies.

maintenance savings are being assessed as the project

continues.
© 2017 SAP SE or an SAP affiliate company. All rights reserved. | CUSTOMER 20



SAP Leonardo Foundation

Connect

‘e

Scalable ingestion of |oT data,
broad device connectivity and
large scale device
management

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

Enable

*

Microservices automate big data
storage, secure access and
organize data with an extensible
thing data model

Build
y 4

loT application development tools
drive scale and consistency and
achieve value faster
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Virtualization of Pl System data (with HANA loT Integrator)

How the solution works

Bl
Sl HANASDA [ 3
On Premise ‘ [ [ ] On Cloud

SAP DP Agent SAP HANA IoT Integrator by OSlsoft e

Windows (All Java) Pl JDBC

Pl View
Microsoft SQL

Web Ul Shape Pl SQL DAS

Designer

Pl Asset

Data Framework (AF)
Archive

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

User creates Pl View in Web Ul Shape
Designer via PI Integrator Framework

P1 View definition is stored in Pl System (AF).
Pl View data is stored in optimized format in
AF-managed SQL Server

SAP HANA user configures virtual tables in
SAP HANA Studio using SAP HANA SDA
and SAP HANA |oT Integrator by OSlsoft

P1 SQL DAS controls access to Pl Views

User in SAP HANA retrieves data from
Pl View located in SQL Server via SAP HANA
0T Integrator and P1 JDBC

22



Publish (push) Pl System data (with HANA ODBC)
Solution pre-requisites

User creates Pl View in Web Ul Shape Designer via
Pl Integrator Framework

Eim

P
On Premise

On Cloud

PI View definition is stored in PI System (AF).
Pl View data is stored in optimized formatin AF-
managed SQL Server

Windows

User selects from Pl View what to publish (push) to
SAP HANA ODBC

Web Ul Shape 3

Designer

Pl Integrator for SAP HANA
l I
Pl Asset

Data Framework (AF)
Archive Notes:

Pl View «  SAP HANA IoT Integrator by OSlsoft must be licensed in
Microsoft SQL order to use PI Integrator for SAP HANA
* HANA Client (ODBC) must be separate from HANA server

Pl View data published to SAP HANA ODBC is either
one-time or continuous publication (push)

© 2017 SAP SE or an SAP affiliate company. All rights reserved. | CUSTOMER 23



Replicate (push) Pl System data (with HANA SDI)

How the solution works

e

o HANA SDI T 1
On Premise [ [ [ | On Cloud

SAP DP Agent
Windows (All Java) SAP HANA IoT Integrator by OSlsoft e

Web Ul Shape
Windows Designer

1 Pl Integrator for SAP HANA

Pl Asset

Data Framework (AF)
Archive

Pl View
Microsoft SQL

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

User creates PI View in Web Ul Shape
Designer via PI Integrator Framework

Pl View definition is stored in PI System (AF).
Pl View data is stored in optimized format in
AF-managed SQL Server

Pl Integrator sets up to write PI View data into
SAP HANA via the SDI Adaptor

Administrator creates replication task in
HANA SDI for the PI View data

Once replication is executed, Pl View data is
replicated (via HANA IoT Integrator) into
HANA as tables

24



Streaming of Pl System data (with HANA Streaming Analytics)

Solution pre-requisites

:! |====az]
:.IH:::: #ﬁ .IH
On Premise On Premise

SAP DP Agent
Windows (All Java) SAP HANA IoT Integrator by OSlsoft e

Web Ul Shape

. 1 Pl Integrator for SAP HANA
Wiintoms Designer

Pl Asset
Framework (AF)

Archive

Pl View

User creates Pl View in Web Ul Shape
Designer via PI Integrator Framework

P1 View definition is stored in Pl System (AF).
Pl View data is stored in optimized format in
AF-managed SQL Server

Pl Integrator sets up to stream Pl View data
via the SA Adaptor into a (staging) table

Administrator creates SA project reading from
(staging) table into HANA

On executing streaming project, Pl View data
is streamed through SA (via HANA IoT
Integrator and P1 JDBC) into HANA

: Notes:
Microsoft SQL ¢ Not certified for HANA database on SAP Cloud Platform

© 2017 SAP SE or an SAP affiliate company. All rights reserved. | CUSTOMER 25



Connect 10T Devices with SAP Leonardo Technical Services

Key Capabilities
Applications on

Lifecycle management at scale for 0T devices from onboarding to SAP HANA Cloud Platform

decommissioning

Application

Securely connect to remote devices over a broad variety of 10T Enablement AP

protocols

Collect and process sensor data at scale already at the edge or in
the cloud and store it on SAP HANA Cloud Platform for use by
other applications

loT service

Internet

© 2017 SAP SE or an SAP affiliate company. All rights reserved. | CUSTOMER 26



Enable an “App” economy for IoT scenarios

SAP Leonardo Foundation as the
across different apps

Leonardo Apps
from SAP

SAP Leonardo

Develop, Deploy and use o
on the same data and same semantic
structure

SAP Leonardo Bridge

Leonardo Apps Your own
from Partners jLeonardo Apps

SAP Leonardo Foundation

SAP Cloud Platform / SAP HANA Platform

like iIOS and Android in the mobile space g

© 2017 SAP SE or an SAP affiliate company. All rights reserved. | CUSTOMER
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SAP and OSlsoft Integrator Services Enablement (ISEP) Phases and
Qutcomes

Iterative Continuum of Care Services

\J - a ¥ - - ¥

PLAN BUILD RUN
Advisory Service B Provisioning, Optimization & Transition Management Service
Ideation & Innovation Incubation & Go-Live Enablement Operationalization and
Discovery & Installation Exploration Phase Go-Live support
Establish Success Criteria Execute the implementation Provide Remote Data
for the first Value Prototype plans, with iterative refactoring Environment Support
Design the solution Demonstrate first value Routine Data Environment
Develop roadmap and prototype with pre go-live Health Checks
implementation plans Services

. , _ Patching, upgrades, and
Realize first value live project optimizations
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Frank Ruland
frank.ruland@sap.com

Global VP and Head od Industry
Ecosystem Energy and Natural
Resources

SAP SE
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Questions

Please wait for the
microphone before asking
your questions

State your
name & company

Please remember to...

Complete the Online Survey
for this session

Download the Conference App

» View the latest agenda and create your own " .Iz\p;;gfo;e

+ Meet and connect with other attendees pr——
P> Google Play

Search OSlsoft in the app store S HTML

@ OSlsoft. EMEA USERS CONFERENCE 2017 LONDON

#OSISOFTUC ©2017 OSlsoft, LLC 31
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Danke ]\,ﬁﬂl iﬁj

Merci

Thank You o
HOhES

Cnacunbo Obrigado

Gracias

Start your innovation journey with IT and OT in mind!
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