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Workshop 3:
SAP Smart Metering

—— Welcome and Introduction

—— Market Observation

—— SAP Solution Overview: Meter, Energy,
and Water Data Management

OO0 <<

—— Break

—— SAP Cloud for Energy

— Q&A, Feedback etc.
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Market Observation: Installed Base and ICT investment

Smart-meter market is very fragmented worldwide
Smart-meter and ICT cost (Bio.

* The global penetration rate is 38% —relatively slow compared to the smart- [ Euro)
meter adoption rate in the EU i.e. 72%. <

« Nearly 80% of the installed base of smart-meter is owned by China and USA. g 30000 | gy 107 214238 253 300

- The estimated installed base of smart-meter is 1.27 Bio. by 2025 (8.8% CAGR). 8 20000 %0 200 8
§ 100.00 1.00 ¢
2 000 0.00 &

Smart-meter requires investment in ICT infrastructure E 2020 2021 20?(262(:23 2024 2025 é
& O

+ Estimated €253.08 Bio. investment requires in smart-meter infrastructure
(assuming 200€/installed unit cost) mmmm Smart-meter investment cost  =m===|CT cost

+ €2.53 Bio. ICT investment by 2025 (assuming 1% investment in ICT)
» Leading global actors in smart-meter sectors, Landis+Gyr, Itron, Sagemcom,
EDMI, Enel, Honeywell

Smart-meter installed base (in %)

Ho_use holds No_. of Smart-meter 1. China 627
(Mio.) (Mio.)
_ 2. USA 15.9
EU-27 195.4 140.7 (~72% penetration
average rate) 3. Japan 7.07
World 2146.9 830 (~38% penetration 4. France 4.25
average rate) 5. Italy 4.05

Source: IEA WEO 2021, EU Com 2021
Public



Market Observation — Some Facts and Figures

Smart Meter Market Size, By Product, 2020 - 2026
38 Bn
2020 2021 2022 2023 2024 2025 2026
m Smart Electric Meters m Smart Water Meters m Smart Gas Meters

Source: https://www.kbvresearch.com/smart-meter-market/

Public

Global Smart Meter Shipment Volume by Region (M units)

Global Smart Meter Shipment Volume by Region (M Units)
250~

M Row
North America
Europe

M ArAC

2018 2019 2020 2021 2022 2023 2024

Source: https://iot-analytics.com/smart-meter-market-2019-global-penetration-reached-14-percent/
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https://www.kbvresearch.com/smart-meter-market/
https://iot-analytics.com/smart-meter-market-2019-global-penetration-reached-14-percent/

Market Observation — SAP Perspective |

... data management is one area that needs maximum focus for the sector to reap the full
(((@))) benefits of digital transformation initiatives.

Source: https://www.smart-energy.com/industry-sectors/data analytics/energy-data-sharing-management-and-role-in-europes-climate-neutrality/

...more access to insightful information about your household energy usage.

Q I Source: https://www.duke-energy.com/Our%20Company/About%20Us/Smart%20Grid

... energy data are used for other purposes too, notably transport and climate change

Source: ¢f121393-919f-4b84-9059-cdf0f69ec045 (europa.eu)

L 0 Q competitive advantage by exploiting the power of data
g Source: https://www.rolandberger.com/en/Expertise/Solutions/Exploiting-the-power-of-data-and-
algorithms.html

Public


https://www.smart-energy.com/industry-sectors/data_analytics/energy-data-sharing-management-and-role-in-europes-climate-neutrality/
https://www.duke-energy.com/Our%20Company/About%20Us/Smart%20Grid
https://ec.europa.eu/eurostat/documents/38154/4956218/ENERGY-BALANCE-GUIDE-DRAFT-31JANUARY2019.pdf/cf121393-919f-4b84-9059-cdf0f69ec045#:%7E:text=As%20energy%20is%20vital%20to%20many%20sectors%20of,other%20purposes%20too%2C%20notably%20transport%20and%20climate%20change.
https://www.rolandberger.com/en/Expertise/Solutions/Exploiting-the-power-of-data-and-algorithms.html

Market Observation — SAP Perspective Il

Reliable and high availability @ Security and GDPR compliance
Integration and Interoperability v Embedded Analytics

Enable intuitive and secured One source of truth and sharing of data
applications Q Industry standards

Metered Data \

Infrastructure

\

Data Collection

\ Ve )

Transmission Data Storage Analytics

ISORREI=C)
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Market Observation — SAP Perspective lll

Purchasing, serialization, inventory and
warehouse management

Meter Operations: installation,
removal, replacement

Meter inspection and certification

Operational reporting

Metered Data

Planning and scheduling

Upload of discrete meter readings

Validation and correction of data
import

Further processing of discrete meter
reading data

Infrastructure

Public

Data Collection

Upload of time series data

Validation, estimation, editing

Time series management

Formula and synthetic load profiling

Further processing of time series data

Transmission

Planning and scheduling of energy

Master Data Analytics
settlement \

Execution, monitoring and exception

. Discrete Meter Reading Analytics
handling of settlement processes s v

Communication of results to market

B Time Series Data Analytics
participants

Data Storage Analytics

11
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Market relevancy through extended collaboration
The SAP Smart Metering Eco-System

AAGL O
. ongn
4 o /_.-

Ry @Blucbonet  BOhydron g Conerkont. @ cpsey A Evorayusii | /N@’
keihia aLuiander |
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. : L% nationalgri
Tountaont Hawaian Eletric Comgany USA STk ationalgrid |
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MDUS Vendors and System Integrators:

accenture QEJORD BN & Ecotooic o TEET pprom b {@osi.. SIEMENS

The AMI@SAP Lighthouse Council Extended ACCU AMI Workgroup

Exchange of information Composition and Definition and prioritization  Timely feedback from SAP  Early customer

on technology, market discussion of of common software on new product engagement in the
trends and strategies for architectures requirements developments (system software-development-
demos) process (specs, etc.)

AMI and Smart Grids and use cases

Public



Simplified Architecture and Building Blocks of S/4HANA Utilities

HES
MDM

Other
GIS
OMS
DMS

Public

SAP Process Orchestration / SAP Cloud

Platform Integration

SAP S/4AHANA

SAP ERP

Material Management

Enterprise Asset Management

SAP Geographical Enablement
Framework (GEF)

SAP Multiresource Scheduling
(MRS)

SAP for Utilities

Device Management / Meter Reading

Energy and Water Data Management

Customer Service, Billing and
Financials Management

AMI Integration (Smart Metering)

©
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|
_‘c:j ) Customer
=0 —> Portal
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(@)]
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o SAP Work
=
- Manager
()]
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<
o
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Relevant / Impacted by Smart Metering

14



Simplified Architecture and Building Blocks of S/4HANA Utilities

HES
MDM

Other
GIS
OMS
DMS

Public

SAP Process Orchestration / SAP Cloud

Platform Integration

SAP S/4AHANA

SAP ERP

Material Management

Enterprise Asset Management

SAP Geographical Enablement
Framework (GEF)

SAP Multiresource Scheduling
(MRS)

SAP for Utilities

Device Management / Meter Reading

Energy and Water Data Management

Customer Service, Billing and
Financials Management

AMI Integration (Smart Metering)
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Relevant / Impacted by Smart Metering
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Device Management / Meter Reading — Overview

) Device management
Device category
Basic device category
Device combination
q( Device classification
Certification requirements
Price class

— 5 Purchasing Certification

.~ )
delivery

Device data
Register group
Input/output group
Command group
Inspection point group
Winding group

®® G

Technology Device procurement

Install.

Meter
reading

Additional topics

Device inspection
Sampling procedure
Meter reading organization

Public

No
_

Meter reading —

Meter
reading

Central warehouse

Replace-
ment

Certification/

Repair warehouse
\

-

Meter
reading

> 4

> 4

A

Rem

oval

A\ 4
Retire-
ment

Device
Installation
and
installation
structure

AJ01s1y adiAaa(
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Smart Metering Enhancements in Device Management / Meter Reading |

Device Management

e |
‘ CENTRAL ELECTRIC COOP
31528
v '.: MUV rype My
i¥
9, 209 38R
nnnEmmNyy o

Enhancement Device Category and Device

Enhancement Installation/Change of Meters

Automatic Master Data Exchange to MDM/HES (e.g. Device, Location,
Device Allocation details)

Enhancement BW Content, BOR Objects etc.

Regional structure and Grid: Assignment of Smart Metering
Systems

Enhancement to the Replication procedure
Simplified master data synchronization

Gateway device category to assist with smart meter communication

Public

Meter Reading

Enhancement Meter Reading Order

Receiving of Meter Readings (triggered by SAP/Smart Metering )
On-Demand Meter Reading

Enhancement Monitoring of Meter Reading Results

Cancellation of Meter Reading Requests

Push install/remove meter reads to MDM/HES

17




Smart Metering Enhancements in Device Management / Meter Reading Il

Event Management

Flexible Enterprise service that provides the ability to add additional attributes
Receiving and prioritization of event data from the MDUS-System

Triggering of follow-up activities based on utility-specific rules

Monitoring of event processing

18



Simplified Architecture and Building Blocks of S/4HANA Utilities

HES
MDM

Other
GIS
OMS
DMS

Public

SAP Process Orchestration / SAP Cloud

Platform Integration

SAP S/4AHANA

SAP ERP

Material Management

Enterprise Asset Management

SAP Geographical Enablement
Framework (GEF)

SAP Multiresource Scheduling
(MRS)

SAP for Utilities

Device Management / Meter Reading

Energy and Water Data Management

Customer Service, Billing and
Financials Management

AMI Integration (Smart Metering)
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Relevant / Impacted by Smart Metering
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Energy and Water Data Management — Overview

oooooo
oooooo

Master data processing (e.g. creation of profile header) ﬂ Visualization of profile data (tabular, graphic)

||T|ITMT

Single or mass process upload (incl. Monitoring) Extrapolation

Validation, Estimation, Editing (VEE) of profile data P -1 Formula handling / profiling

Status administration ﬁﬂgﬁiﬁnﬁ Synthetic profiling (pattern)

Versioning SO=S Archiving

20



Smart Metering Enhancements in Energy and Water Data Management |

Profile Processing

New enterprise Services for the upload of profile data (e.g. from MDM or HES)

Enhanced AMI monitoring functionality with regard to the upload of profile data from
MDM or HES

Market Communication

Intercompany data exchange via enterprise services.

Enhanced data exchange framework supports IDoc and enterprise SOA-based
interfaces in the same client for execution of data exchange tasks

o fs e fshviai v lelejvie
l-n-lnx:i"‘i"‘
o fw o [vdvfigind

tleisfs ’l:“t

New data exchange basis processes for export of profiles.

New functionality for parallel and efficient generation of data exchange tasks
New functionality for bulk processing of data exchange tasks

Public




Smart Metering Enhancements in Energy and Water Data Management li

Advanced Metering Infrastructure Performance

Sang

SAP load test Energy Data Management:
» Billing order preparation for 500,000 installations

* Upload of 96 * 10,000,000 interval values

» Billing of 500,000 installations with four time-of-use blocks each

Profile value upload

Billing order preparation (VEE)*

Profile value

Billing order preparation upload**

Billing :
RTP interface 2h 52min
Billing 57 min

TOU interface

SAP load test Market Communication:

* Upload of 1.000.000 profiles and generation of data exchange tasks for 5.000.000 profiles

» Data exchange task execution and sending of 4.000.000 profile values

* Import of 4.000.000 profile values

Metering / Distribution Company

» <«— Retail Company —»

Link to official documentation

Public

A

Profile value upload Data exchange Sending of profile Import of profile 49 min

via web service task generation

values values

*ID via profile and import of values with checks and replacement values

**ID via metering point and copy of interval values w/o checks

22


https://help.sap.com/doc/f74a9ff5fcf24d5ab9e19ef0bfc6af36/1.0.0/en-US/AMIPerformance_final.pdf

Simplified Architecture and Building Blocks of S/4HANA Utilities

HES
MDM

Other
GIS
OMS
DMS

Public

SAP Process Orchestration / SAP Cloud

Platform Integration

SAP S/4AHANA

SAP ERP

Material Management

Enterprise Asset Management

SAP Geographical Enablement
Framework (GEF)

SAP Multiresource Scheduling
(MRS)

SAP for Utilities

Device Management / Meter Reading

Energy and Water Data Management

Customer Service, Billing and
Financials Management

AMI Integration (Smart Metering)
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Relevant / Impacted by Smart Metering
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Smart Metering Enhancements in Customer Service

Disconnection/Reconnection

Integration in the Dunning Process

Notification Process (Work list Item)
Scheduling of Disc./Rec. Orders

Mass Activity for Sending Disc./Rec. Orders
Cancellation of Disc./Rec.

Monitoring of Disc./Rec. Orders

Send Disc./Rec. Orders status for devices
that do not have remote capability

Public

Text Messaging

Sending of text messages from CRM or ERP
(free editable text or templates)

Integration in the dunning process
Report to send out messages

Automatically check each message
before sending (e.g. offensive language)

Operational Status (Ping)
.

CENTRAL ELECTRIC COOP

31528

FEE 3% '
c'l]f'll EHE;I%&% e / 4

Enhancement of the device to store the
operational status

Sending of operational state from CRM or
ERP

Monitoring of operational status

24



Smart Metering Enhancements in Billing

Mid Peak 101 kWh

Off Peak 116 kWh

On Peak 152 kWh

Time-of-Use Energy Product

Weekdays: M T w T F s s
7:00pm —08:00am: 12ct 01.06.2022 02.06.2022 03.06.2022
08:00am — 7:00pm: 30ct

i 04.06.2022 .06. 06.06.2022 .06.
Weekend/Holiday: 05.06.2022 06.06.2022

Whole day: 18ct

26.06.2022

Time series data Time-of Use - 2

01:00 02:00 03:00 04:00 05:00 06:00 07:00 08:00 09:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00 20:00 21:00 22:00 23:00 24:00
0,35 0,36 0,34 0,36 0,35 0,31 0,34 0,94 0,88 0,48 0,48 0,84 0,71 0,54 0,54 0,64 0,74 0,81 0,55 0,67 0,72 0,68 0,39 0,38

Public



ToU Leiste

		Time of Use - 1														Time-of Use - 2																						Time of Use - 1

		01:00		02:00		03:00		04:00		05:00		06:00		07:00		08:00		09:00		10:00		11:00		12:00		13:00		14:00		15:00		16:00		17:00		18:00		19:00		20:00		21:00		22:00		23:00		24:00

		0.35		0.36		0.34		0.36		0.35		0.31		0.34		0.94		0.88		0.48		0.48		0.84		0.71		0.54		0.54		0.64		0.74		0.81		0.55		0.67		0.72		0.68		0.39		0.38





Tabelle2

		9/1/07								9/2/07								9/3/07								9/4/07								9/5/07								9/6/07

		9/7/07								9/8/07								9/9/07								9/10/07								9/11/07								9/12/07

		9/13/07								9/14/07								9/15/07								9/16/07								9/17/07								9/18/07

		9/19/07								9/20/07								9/21/07								9/22/07								9/23/07								9/24/07

		9/25/07								9/26/07								9/27/07								9/28/07								9/29/07								9/30/07





Tabelle3

		






Smart Metering Enhancements in Billing

Public

Time-of-Use Energy Product

Weekdays:
7:00pm —08:00am: 12ct
08:00am — 7:00pm: 30ct

Weekend/Holiday:
Whole day: 18ct

TOU Exception Program XY:
Critical Peak Pricing during
TOU Exception in July:
JUL-13 at 12:30 - 15:00
JUL-22 at 11:45-14:30

Mid Peak 101 kWh
Off Peak 116 kWh
On Peak 152 kWh

TOU Except 32 kWh

M T w T F S s

01.07.2021 02.07.2021 03.07.2021

04.07.2021 05.07.2021 06.07.2021 07.07.2021

e e R (N N K
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SAP Smart Metering — Evolutionary steps of a Comprehensive Solution

2022

>180 Customers

2013

: Register Group,
Project Feedback and  Time stamp, etc.

Simp"fication Master Data Integration
Device Management

. Conditional Billing
Continuous Others

Innovation (Activation Handling, Device
Management, etc.)

Enhanced Billing
Processes and Disconnection / Reconnection

Deregulation Event Handling

Mass processing & infrastructure

Customer Groups (Lighthouse Council

Concept and & ACCU AMI Working Group) SAP Smart Metering
Foundation Architecture

Master Data Sync, Meter Reading etc.

Public
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SAP Smart Metering
Traditional Three-Tier-Architecture (Lighthouse Council 2007)

- N

~
]

§ - / \ Master Dat ‘
> aster Data
| AMI =
= ﬁ (HES) )
UE) - Meter Reading )
TEET Meter SAP for
Data - TOU Determinants # Utilities
Management SAP.
| Interval Data ‘ A
;L)_’. N - Process Data  mm)
g <—T AMI “ \ / ‘
g (HES) Event Data
£ |
(] «—> —>
— / . j \_ .

1
MDUS*-Interface

Public 28
*Meter Data Unification and Synchronization



The SAP Approach to Smart Metering Projects and the Alternative
3-TIER ARCHITECTURE 2-TIER ARCHITECTURE

R

—
»

MDUS (*)' EDM

Technical Processes Business Processes Technical Processes Business Processes

(*) Leveraging Partnerships
Public



SAP Smart Metering

Two-Tier-Architecture

s\
]
=/

‘.q:) o Master Dat

= il AN - aster Data  mm)

s (HES)

@ ﬁ

(/E) - - Meter Reading  m) E’?IF::T-O"
- I nues

- TOU Determinants‘

<—l Interval Data #

L <« —>

2 T - Process Data ‘

g AMI

t (HES) EventData  mm)

£ }

()] +«—> —> /

1
MDUS*-Interface

Public 30
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SAP Smart Metering

Two-Tier-Architecture

Processing High
Integration to AMI Volumes of Data Business Process
Head End Systems (Metering and Execution
Events)

Advanced
Analytics &
Insight

3x data HES MDM CIS DW
replication @ @ @ @
SAP S/4AHANA Utilities
One single
repository (Meter-to-Cash, Market Communication, Advanced/Operational

Analytics)



SAP Smart Metering

Two-Tier-Architecture — Selected Customer Examples

Landis +
Gyr - HES

Honeywell
(Elstar)
HES

Meter Master Data

FEWA

Interval Records

Non Interval Read

Dis/ReConnections

Meter Events

Davl
Management

Energy Data
Management

Billing

Material
Management

Customer in UAE: 800k productive customers

Vodafone

Service Stream WMS
Inventory

Work Orders & Completion
Details

Site & Contact Details
Appointment Details
Manual Reads/Configs

X

:
©
+
o

GDSP

SIM
Details

Network
Details
Comms
Firmware

Meter Firmware /Program
Provisioning Rules
Read/Export Schedule

Meter Services

Meter & Comms Asset Details
Meter Profile & Register Data
Meter Event Data

CT Details

Meter Services

Meter State

Security Keys

Work
Orders

Completion

Meter
Data

Commands

SAP IS-U/ECC
Schedules/Calendar
Service Requests
Work Orders/Details
Services & Service Charges
Invoices/Bills
Metering Customer Details
Connection/Site/Contact
Asset/Material Details
National Metering ID's & Roles
Meter Profile Data
Meter Register Data
Meter Event Data
Meter Status
Meter Device Details
Meter Services (Discon/Recon)

VES Rules

Service

Orders

——

CRS

Meter
Data

Reguest:

Brave

BRAVO
NMI's
Data
Streams
Market
Roles

Standing
Data for
Recon.
Market
Requests
B2B
Requests

Customer in AUS:

Public

+1 Mio. productive customers

Landis + Gyr SAP 2-tier adapter design

The Landis + Gyr SAP adapter facilitates the direct communication between the Command Centre and SAP.
The streamlined architecture reduces system complexity compared with the traditional 3-tier design, resulting
in lower cost, more efficient data flows and streamlined support.

Master Data
% Landis + i Interval Data & Daily Meter Reading
-] Gyr 5 1
£ -Command Customer
£ et
cLP@em Information Classification: Proprietary | Page 11

Customer in HK: 2.0 Mio. productive customers

Option 3 -

SAP IsS-U

= All Interval data is loaded directly in SAP EDM.
. EDM will have to be market compliant and accredited
+« UMS data management functionality is developed in SAP
. Storing of Inventory, Load, Timing data and required calculations & processing

SAP IS-U
MVRS
MPM
T Read Requests EDM
Calculation
zUMS

Asset Data

Customer in AUS: 900k productive customers

32



SAP

THE BEST RUN
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SAP Smart Metering — The Big Picture with SAP Cloud for Energy

Smart Meters

Headend-Systems

Event Data

Meter Master S/4AHANA
Reads Data Utilities
Cloud For Energy Meter m
Time Series Reads .
Data WA .
Billing

Determinants

Operational Status

Process Data

Master Data

35



SAP Cloud for Energy: The Metering Platform for Managing Energy and Water

Data in the Cloud

Public

Integration =

Technical Metering
Infrastructure

oooooo

. Import of time series

=},;-and meter reading data}.:"‘”.

(CIM-interface)

Data Export for
Analytics

‘e Validation, Estimation, Editing (VEE) of

“eo mea time series and meter reading data

Metering Management

Billing Determinant
Calculation and Integration

Master Data
Synchronization :

—
=
=

:
|||

SAP S/4HANA
Utilities

Legacy /
external Billing
Systems

: Integration

Further Processing of
Metering Data

36



Smart Metering - A few keywords

’IBig Da 174
Complete & ta qon | aulk
Accurate Data Nygoma 4ctiot |
nd s \eS° proC
Vstem It C8rag
0
Security & Ne Operations,
Ompliance /lZ/BUS/'/? Maintenance and
Ol 58 Support

Keywords mapped to SAP Cloud for Energy (see next slides) 37



Big Data

Smart metering is the processing of big data.

Large amounts of data are produced, processed
and securely persisted every day.

All processes and process parts, as well as
target systems, must be able to handle the
large amounts of data.

Public

Example: 1 Mio Smart Meters 1.000.000
15min interval data,

96 value per day * 96

2 registers, Meter Reading & Cons. *2

Raw Data and Validated Data *2

Records per day: 384 Mio records

You need to store data for several years!

SAP Cloud for Energy follows big data principles and guidelines

* Meter readings are stored in various places such as Warmstore (fast access), Data lakes
*  For processing asynchronous processing with help of message queues is fully implemented

From an end-to-end process, all components need to support the big data scenario.
If a single component does not perform well, the entire process will slow down or even crash and fail.

Big Data principles ensure stable processes. Other/Third party components also need to support this
principles.

Example: If you want to export big data, e.g. export 500 GB of data in a very fast manner — the target
system needs to be able to consume the data in this volume and frequency.

38



Security & Compliance

Security has the highest priority

Meter readings are identified as personal
related data and needs to be protected
(DPP/GDPR)

Separate Data

Connection between Utilities Owned On-
Premise solution and SAP BTP based
application needs to be protected

Security Checks

Compliance (Certificates)

Public

SAP Cloud for Energy as cloud offering on top of SAP BTP works with the highest security standards.
(SAP BTP = SAP Business Technology Platform)

As all other data, also meter readings are protected by SAP BTP Security measures.

Data Protection and Privacy (DPP)/GDPR is fully implemented to ensure compliance accordingly

Each customer works with his own SAP Cloud for Energy tenant.
Tenants separate data and do have their own monitoring and credential management.

SAP offers ,,Cloud Connector” as a component for safe and secure data integration and exchange.
SAP Cloud for Energy leverages the Cloud Connector to combine SAP for Utilities (on Premise) with SAP
Cloud for Energy Software as a Service (SaaS) Tenants

Security is continuously checked and monitored from internal and regularly from external parties.

Certified by:

* 1SO-22301
* [SO-27001, I1ISO-27017, ISO-27018
* SOC1Typell,SOC2 Type

« C5

e TISAX

e (CSASTAR

* EU Cloud CoC
* HDS

39



Operations, Maintenance & Support

Software needs to be up and running all
the time

New features shall be available without
disruption of existing functionality

Support

Maintenance & Support

Operations

Scalability

Public

High availability is based on SAP BTP capabilities, multiple backup components and blue/green deployment
which allows to add new features and functions without any downtime

SAP ensures that software changes do not disrupt existing functionality.

No surprises!

Compatibility to existing and shipped functionality is always given.

If for some reasons a change is required there is a process in place to ensure the end-to-end process still
runs smooth.

Standard SAP processes (ticket system) is available to support customers in case of any software issue.
Multiple organizations and teams care about the support tickets. (Primary support and secondary support)

Maintenance is taken over by SAP development teams. The team which developed the software is also
resonsible for maintenance and support.

Operation teams are responsible to keep the SaaS up and running.

Manual and automated processes are in place to ensure a healthy Saa$S offering

Resources (Memory, CPU, Storage, ..) are added on demand by SAP operations
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Complete & Accurate Data / Automation and less user interaction

,Data is the new oil® But — data needs to be in a perfect quality! Detect and solve problems automatically.

Data is used for various purposes such as

billing, forecasting, ML/AI,....

What if ...
You have gaps within your data?

What if...
You have data below or above a
threshold?

What if...
You have data outside of an expected
range? (Backflow, Overflow)

What if...
You have data for inactive accounts
and/or deactivated devices?

What if...
Meters did not send data for entire
day/multiple days?

Public

Data is available for various processes and also accessible via API.

SAP Cloud for Energy runs validation for gaps and provides replacement values (Linear interpolation)

SAP Cloud for Energy can run validations to check if data is above or below a threshold.
Thresholds are flexible e.g. by data type and/or customer type.
Min/Max values can be defined for various validity periods (“seasons”

SAP Cloud for Energy can run validations to check if imported data is outside of the expect range. For
example, you have meter reading time series and you expect numbers are increasing. In case of overflow or
Backflow (water management) the numbers will decrease and this anomaly is automatically detected.

SAP Cloud for Energy can run validations to check if there is data for empty / vacant premises. Also, if data
for disconnected devices is there.

If a meter is installed and AMI is activated - it is expected to receive interval data. If data is not received,
Cloud for Energy will create the corresponding information to ensure awareness.

41



Integration & new Business

Integration

Support industry standard for integration

Allow easy integration to HES

Integration between SAP for Utilities on
Premise with SAP Cloud for Energy

Support new business models

Public

SAP Cloud for Energy uses CIM (IEC 61968-9) as standard to exchange meter readings.
CIM API to ingest meter master data and readings is developed as REST based API.

CIM Standard defines the objects to be exchanges.
Many HES vendors also follow CIM. Any format can be transformed into CIM.

Out of the box integration as part of SAP Cloud for Energy.
Integration to exchange and replicate Meter Master Data, exchange meter readings and for pre-billing

Offer API to read/change/delete/write data

Export all data for e.g. Analytics, ML/AI,...
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Demo

Launchpad

Solve Issue App
Operational Monitoring App
View Meter App

View Measurement App

Configuration — Validation Configuration App
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SAP Cloud for Energy
Key Facts

SAP Cloud Platform

SAP Cloud For Energy

© 2020 SAP SE or an SAP affiliate company. All rights reserved. | CONFIDENTIAL

Key Functions

O

o o o o0 o o o o o o o o

Capturing of consumption time series data (delta) and meter reading timeseries
(index) from external HES systems

Performs Validation, Estimation and Editing on the Energy & Water Data
Review data completeness and quality via Operational Monitoring
Calculates billing determinants from billing requests

Provides Data for Analysis on the Energy and Water Data

Fully Integrated with SAP Utilities Solution

Utilizes the CIM model for Meter, Energy and Water data
Designed to manage hig data

Handles multiple Time zones

Fully support DPP/GDPR (Data Protection & Privacy)

SOC2 compliance

SaaS: Fully managed and operated by SAP

User interfaces supporting multiple languages
(Dutch, English, French, German, Japanese, Portuguese, Simplified Chinese, Spanish)
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SAP Smart Metering — The Big Picture with SAP Cloud for Energy

Smart Meters

Headend-Systems

Event Data

Meter Master S/4AHANA
Reads Data Utilities
Cloud For Energy Meter m
Time Series Reads .
Data WA .
Billing

Determinants

Operational Status

Process Data

Master Data
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SAP Cloud for Energy: Customer Simplified Scope & Scenario (Initial Scope)

. Se_r(;/icef ) _’\_/’?t_e_r_R_e_ adings 9 System of record
roviderifor |  (Intervaj) gzis ~------- > for Devices
Meter

Process Energy Data

(Device Services

related M Validation, Integration 0

Estimation, Editing 9
processes) Sync-Devices  |4-~ SAP S/4HANA
Send Data for  [¥<_ Utilities
Billing
Head- Export for
End- Analytics
' SAP CIOUd fOI' Energ e Request Data
[} aol
: Use data for Billing
1
1
9' Consume data,
internally and externally
3rd Party Cloud On Premise
Industry Standard Big Data, Fast Innovation Cycles, extensions with other components such as loT. Relational data, small data volumes, existing
Interface Extend on premise offering and robust processes
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Experience - Integration

Integration to Head End Systems (HES)

VEER

@ .
Middleware @ SAP Cloud for
HES ® e.g. SAP .

N

Request Meter Readings from Head End System
Send Meter Readings to Middleware

Convert/Transform HES Export format into CIM Format

Send CIM Format to Cloud for Energy

Note: CIM Format: SAP Cloud for Energy follows IEC 61968-9 industry standard



Experience - Integration

Integration to Head End Systems (HES) — Challenges and Design Questions

HES

Do we understand all status attributes such as
information to indicate gaps, estimations, ..?

Understand timestamps if e.g. Local time incl. or
without Summer/Wintertime vs. UTC. What does
12 AM mean, is it the begin of the day?

Do we have all data available (all meters) and
when?

Retention. How long is data stored in HES and
available to re-query? Does HES drop data?

How long does it take to have all data complete in
HES? When is “HES processing” finished?

Are there updates on data in HES which have
been sent to target?

Does HES delete any data? Is this delete also
relevant for target systems? (retention vs. real
deletion of records)

Public

VB

® Middleware (4)
e.g. SAP
@ CPI

_/

Does the Middleware initiate the export
from HES?

What is the frequency of data transfer,
e.g. once a day? Multiple times a day?

Middleware as tool to extract data from HES
and transform to target format

Heterogenous HES landscape.

Usually leads to multiple configurations or
small developments in the middleware to
adopt to the specific export formats (more
different HES leads to more initial effort)

Does Middleware store any data?
(e.g. temporary). Where to store?

Does Middleware do any key mapping,
how can we store/give access to keys and
attributes?

Security: how to access HES and target?

SAP Cloud for
Energy

Are all meter master data (device data) available?
Where does data come from?

SAP for Utilities: Out of the box integration, no effort
on SAP Cloud for Energy side

Any other source: Data is created via API, data needs
to be transformed into CIM format.

(Effort is outside of Cloud for Energy)

Are the reading types (kind of data) are available in
Cloud for Energy? (see list of supported reading type
in e.g. help.sap.com)

Think about what kind of validation rules shall be
executed. Do we check all registers/channels for
missing data? Do we plan to check vs. thresholds
(min/max)?

Multiple channels/registers
Which is your preferred register e.g., for billing? (e.g.
if you have 15min, hourly and daily data, which data is

preferred for billing) 50



SAP Cloud for Energy: Free Trial for our Customers and Partners

Definition Free Trial :
Allows users to self register to use software at no cost for a specific period of time (usually up to a month) and then decide to purchase

SAP Cloud for Enerqgy Trial

Get hands-on experience on a live SAP Cloud for Energy system

Dive into SAP Cloud for Energy through role based guided tours

Explore the key capabilities and learn how to optimize the monitoring of
imported energy data (profiles)

Get first impression how profile data validation and analysis help to improve
subsequent processes

Test drive SAP Cloud for Energy at your own convenience

Meter Data Specialist

Public
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https://www.sap.com/cmp/td/sap-cloud-for-energy-trial.html

SAP Cloud for Energy: Additional Information, Videos etc.

E
(%) e

e
The Solution The Value The Customers

Interactive Value Journey

SAP Solution Summary SAP Documentation Co-Innovation: Interview with
Farys, Capgemini and SAP
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https://www.sap.com/documents/2021/02/92ef4bc5-d07d-0010-87a3-c30de2ffd8ff.html
https://www.sap.com/documents/2020/12/eca57ce9-c07d-0010-87a3-c30de2ffd8ff.html
https://www.sap.com/documents/2021/02/26d60891-cd7d-0010-87a3-c30de2ffd8ff.html
https://www.youtube.com/watch?v=a1dxQSt7ulI
https://www.youtube.com/watch?v=Sl7UvTQve-Y
https://ivj-vx.cfapps.eu10.hana.ondemand.com/demo/e3f196d7-25e5-47ce-af7d-4f3e7a94b5a8/intro
https://help.sap.com/viewer/p/SAP_Cloud_for_Energy
https://www.youtube.com/watch?v=xfUPuZKGkDc

SAP Cloud for Energy — Overview of complementary Partner Solutions

Public

Smart Meters

Head-End-Systems

Available on

Exnaton: energy communities ’ (=5 ‘yaiiable or

Available on

‘\{ Net2Grid: energy consumption insights (SAP.iO) ’@ SAP Store

NET2GRID

Available on

Fiure Grid FutureGrid: renewables management (SAP.iO) ’ SAP Store

() Natuvion Natuvion: energy data analytics

A)FSIGHT FSIGHT: predict, optimize and trade energy

A

( \ e
S/AHANA
Utilities

Cloud For Energy

SAP4

|

NETINIUM Netinium: integration (ESMIG Showcase)
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https://store.sap.com/dcp/en/product/display-0000060254_live_v1/EnergyCommunity%20by%20Exnaton%20&%20bpc
https://www.net2grid.com/
https://store.sap.com/dcp/en/product/display-0000059670_live_v1/Ynni%20Energy%20Engagement%20&%20Personalised%20Services
https://future-grid.com/
https://www.natuvion.com/de/newsroom/inside-sap-cloud-for-energy
https://www.fsight.io/
https://future-grid.com/
https://www.net2grid.com/
http://www.fsight.io/
https://store.sap.com/en/product/display-0000059741_live_v1/Future%20Grid%20Platform
https://store.sap.com/en/product/display-0000059670_live_v1/Ynni%20Energy%20Engagement%20&%20Personalised%20Services
https://store.sap.com/dcp/en/product/display-0000060254_live_v1/EnergyCommunity%20by%20Exnaton%20&%20bpc
http://netinium.com/
https://www.youtube.com/watch?v=oGGa-ok6xGI
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Contact information: Call-to-Action:

Holger Schweinfurth @ Visit our Community Page
Industry Business Unit Utilities

H.Schweinfurth@sap.com

Subscribe to our SAP Utilities Newsletter

Michael Dobler @ '

Product Management Ultilities
Michael.Dobler@sap.com
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SAP Cloud for Energy: Latest and Planned Innovations

H1 2021 Innovations

H2 2021 Innovations

Planned Innovations

Foundation
API for supporting measurement data versions
Enhancements to synthetic load profile management
Water data management — new reading types and
units of measurement (UoMs) for the division of water
Processing:
Enhancements to the Estimation Service API for
calculating missing meter readings or interval data
Application:
Extensions to the operational monitoring app
Further details and navigation options in the View
Operational Monitoring app

Additional details in view operational monitoring and
the possibility to handle additional reading types

Integration:

Extensions to meter reading management and billing
integration APls

Improved integration into SAP _Subscription Billing —

transfer forecasted consumption data for a specified

period

© 2022 SAP SE or an SAP affiliate company. All rights reserved. PUBLIC

Foundation:
Prosumer scenario — support for reading types for
feed-in energy
Additional attributes for the UsagePoint with the
Energy Data Services API*

Energy Data Services APl - Meter enabled check*
Processing:
Validation — maintain processing status and use the

status as a filter criterion
New SAP Fiori app “Configure Validation Rules”:
configure validation rules that verify and label
incoming metering data
Estimation Services API — respond to deletion,
ingestion, or validation of non-equidistant
consumption data or values

Application:
Operational monitoring — new option for filtering
according to data quality

Integration:

Integration with SAP S/4HANA Utilities —
communication of AMI capabilities

Measurement Data Management
(equidistant and non-equidistant readings)

Billing Integration into SAP Subscription Billing (extended)
Device and Measurement Data

Energy Schedule Management (foundation and extended)
Market Communication Integration

Data Export to Analytics

Manage Additional Data

*Innovation not published yet



https://roadmaps.sap.com/board?INDUSTRY=UTILITY&PRELEASE=73554900100900004949&range=2021Q1-2021Q3#;INNO=000D3ABE796A1EDBB7F95A005CE8FC09
https://roadmaps.sap.com/board?INDUSTRY=UTILITY&PRELEASE=73554900100900004949&range=2021Q1-2021Q3#;INNO=000D3ABE772D1EDBB7F94DC6939DFC80
https://roadmaps.sap.com/board?INDUSTRY=UTILITY&PRELEASE=73554900100900004949&range=2021Q1-2021Q3#;INNO=000D3A478E771EDB9B8A274DC3462C05
https://roadmaps.sap.com/board?INDUSTRY=UTILITY&PRELEASE=73554900100900004949&range=2021Q1-2021Q3#;INNO=000D3ABE796A1EEBB6E559B62F1D9FC1
https://roadmaps.sap.com/board?INDUSTRY=UTILITY&PRELEASE=73554900100900004949&range=2021Q1-2021Q3#;INNO=000D3A478E771EDB95E3792337C96ED8
https://roadmaps.sap.com/board?q=Further%20details%20and%20navigation%20options%20in%20the%20View%20Operational%20Monitoring%20app&range=FIRST-LAST#;INNO=000D3A47875C1EDB9898BEA3A9FCB72A
https://roadmaps.sap.com/board?q=Additional%20details%20in%20view%20operational%20monitoring%20and%20the%20possibility%20to%20handle%20additional%20reading%20types&range=FIRST-LAST#;INNO=000D3AA914A11EEBA3A823D36ED9962B
https://roadmaps.sap.com/board?INDUSTRY=UTILITY&PRELEASE=73554900100900004949&range=2021Q1-2021Q3#;INNO=000D3A47875C1EDB97DFF869B486E2C4
https://roadmaps.sap.com/board?INDUSTRY=UTILITY&PRELEASE=73554900100900004949&range=2021Q1-2021Q3#;INNO=000D3ABE772D1EDBB7F95FC180697C93
https://roadmaps.sap.com/board?INDUSTRY=UTILITY&PRODUCT=73554900100800000821&range=CURRENT-LAST#;INNO=000D3AA914A11EEC81B22CBEA09A208C
https://roadmaps.sap.com/board?q=Additional%20attributes%20for%20the%20UsagePoint%20with%20the%20Energy%20Data%20Services%20API&range=FIRST-LAST#;INNO=000D3ABE796A1EDC878A9534AC611C24
https://roadmaps.sap.com/board?q=Energy%20Data%20Services%20API%20&range=FIRST-LAST#;INNO=000D3AAADBCE1EEC888B3EE213E3E506
https://roadmaps.sap.com/board?INDUSTRY=UTILITY&PRODUCT=73554900100800000821&range=CURRENT-LAST#;INNO=000D3AA914A11EDC819BBF6E01073F5A
https://roadmaps.sap.com/board?INDUSTRY=UTILITY&PRODUCT=73554900100800000821&range=2021Q4-2021Q4#;INNO=000D3ABE796A1EEC8F8F396A716A4E85
https://roadmaps.sap.com/board?INDUSTRY=UTILITY&PRODUCT=73554900100800000821&range=2021Q4-2021Q4#;INNO=000D3AAC9DD21EDC8DAEFA2906128DA2
https://roadmaps.sap.com/board?INDUSTRY=UTILITY&PRODUCT=73554900100800000821&range=2021Q4-2021Q4#;INNO=000D3AAC9DD21EDC8DAF3605BBD58E80
https://roadmaps.sap.com/board?q=Integration%20with%20SAP%20S/4HANA%20Utilities%20%E2%80%93%20communication%20of%20AMI%20capabilities&range=FIRST-LAST#;INNO=000D3AA914A11EEC85E0F8A225628DD2

	International SAP Conference for Utilities�Workshop 3: SAP Smart Metering – �Deployment Options, New Technologies and Industry Trends
	Workshop 3: �SAP Smart Metering�
	Slide Number 5
	Slide Number 6
	Market Observation: Installed Base and ICT investment
	Market Observation – Some Facts and Figures
	Market Observation – SAP Perspective I
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Market relevancy through extended collaboration �The SAP Smart Metering Eco-System 
	Simplified Architecture and Building Blocks of S/4HANA Utilities
	Simplified Architecture and Building Blocks of S/4HANA Utilities
	Device Management / Meter Reading – Overview 
	Smart Metering Enhancements in Device Management / Meter Reading I
	Slide Number 18
	Simplified Architecture and Building Blocks of S/4HANA Utilities
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Simplified Architecture and Building Blocks of S/4HANA Utilities
	Slide Number 24
	Smart Metering Enhancements in Billing
	Smart Metering Enhancements in Billing
	SAP Smart Metering – Evolutionary steps of a Comprehensive Solution
	SAP Smart Metering�Traditional Three-Tier-Architecture (Lighthouse Council 2007) 
	The SAP Approach to Smart Metering Projects and the Alternative
	SAP Smart Metering�Two-Tier-Architecture
	SAP Smart Metering�Two-Tier-Architecture
	Slide Number 32
	Slide Number 33
	Slide Number 34
	SAP Smart Metering – The Big Picture with SAP Cloud for Energy
	SAP Cloud for Energy: The Metering Platform for Managing Energy and Water Data in the Cloud
	Smart Metering  - A few keywords
	Big Data
	Security & Compliance�
	Operations, Maintenance & Support
	Complete & Accurate Data / Automation and less user interaction
	Integration & new Business
	Demo
	SAP Cloud for Energy �Key Facts 
	SAP Smart Metering – The Big Picture with SAP Cloud for Energy
	Slide Number 48
	Experience - Integration
	Experience - Integration
	Slide Number 51
	Slide Number 52
	SAP Cloud for Energy – Overview of complementary Partner Solutions
	Slide Number 54
	Slide Number 55
	Appendix
	Slide Number 57
	Slide Number 58

