!II| oy e o o o O TR ‘ ’A !
;III I IIIJ jjﬁi jll |I. = 7 : ,. e =

SIMATIC
Energy Management

Sustainability on machine level

SIEMENS



Agenda

Emergy Manageament
Crverview

SICMCRS

SIMATIC
Energy Suite

HCMENS
SiMaTIC

Energy Manager

SDMENS

CO2-Footprint
with SIGREEN

HOMENS

SIMATIC Energy Management
Portfelic

SICMCRS

SIMATIC Energy Suite
Load managemeant

HLMCRS

Energy Manager

Edge [ Insights Hub App

HOMIENS

Further information

HOMICNS

Page 2 Unrestricted | © Siemens 2024 | siemens.com/simatic-energy-management

Integrated
Energy Measurement

HCMCNS

SIMATIC Energy Suile

Demo Project

HEMECNS

SIMATIC Energy
Energy Efficiency-Monitor

HEMENS

Optim

www.optimacs.com

SIEMENS



Energy Management
Overview
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Megatrends having impact on companies

Increasing
resource costs

Challenges

Climate change

Digitalization

Legal and contract
requirements

* Pressure to produce more, while
reducing the inefficient use of
resources

» Reduce energy costs
* Having to increase prices

Reduce the environmental
pollution and emission of CO,

» Cope with shortage of all type
of materials and resources

* Pressure from end consumer
to offer sustainable products
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Lack of transparency resulting
to delay in corrective actions

Deal with systems complexity

No/a lot of/too much raw data
available cannot allow any
meaningful conclusions for action

IT/OT connectivity

» Follow the legal and contract
requirements for all resources

» Being able to verify on
own emissions certificate

» Pressure to make the Supply chain
CO, neutral

SIEMENS



The energy prices keep increasing, until when?

450
EU-Average Day-Ahead Electricity Price
400
350 o
+532%
S 0
£ 250
W
200
150
100
B m B
0
2020 January June September August
(average) 2021 2021 2021 2022

Europe, 2022:

The energy transition has stopped being “only” a matter of environmental
and financial discipline and has become a social and economic priority!

Source: Eurelectric on ENTSO-E data, 2022
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An end to therise
IN energy prices
IS currently not
to be expected
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Motivation for energy management
The CO2 footprint is becoming increasingly important

Scope 2 scope 1

The carbon footprint as a key
figure to indicate the development
of the commitment to sustainability

Investors evaluate climate risks
and expect compliance with
environmental and climate protection
standards

Customers demand environmentally
friendly products and include this in
their purchasing decisions

Increasing prices for CO2 Certificates
Feb 2022 > € 96 p.tCO2

Active, transparent handling of the CO2 issue is essential!

Managing your product carbon footprints with SIGREEN from SIEMENS

Source: SIGREEN (www.siemens.com/sigreen)
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http://www.siemens.com/sigreen

Moving from carbon footprint reporting to active PCF management

How dynamic PCFs turn carbon footprints into a management tool

Manufacturer

Supplier
(data base estimates)

Supplier
(data base estimates)

From static PCF reporting...
Conventional data base approach
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..to dynamic PCF management
SIGREEN PCF chaining approach

Manufacturer

Supplier
(provided PCF)
Sub-supplier
(provided PCF)

Supplier
(provided PCF)

Sub-supplier
(provided PCF)

- Efficient communication allows for frequent and
pro-active updates that create dynamic PCF

* (Sub-) suppliers’ improvements quantify in PCFs,
making them a management tool

SIEMENS



Upcoming and rising challenges in Industrial Energy Management

Increasing grid stability

Holistic concept for energy generation,
buffering and consumption possible

Fulfilling legal requirements

Comply to ISO 50001, meet requirements
provided by the energy efficiency laws and
participate on tax refunds

Increasing

energy efficiency
Increase the efficiency through
detailed analysis based on KPlIs
related to production

Cutting energy costs

 Shut down consumers to avoid
load peaks

» Increase energy efficiency
*  Optimized procurement

(0
(@

Raising employee
awareness

Reduce carbon footprint «  Providing a holistic
Transparency about Corporate Carbon footprint view as key to motivate employees
» Cost cause accounting with target
settings
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Opti

www.optimacs.com

Energy efficiency cycle
based on energetic transparency and optimization

Acquired energy data Acquisition of the measurement
values
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1 .
! Checking and
evaluation of the
measures

Improvement
according to
ISO 50001
with Plan — Do
— Check — Act
(PDCA)

Analysis of
the data

Realization of
Planning of energy efficiency the measures

measures
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SIMATIC Energy Management
Portfolio
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Sustainability and Energy Efficiency from machine to company level

SIMATIC Energy Management

ISO 50001 certified

‘‘‘‘‘‘‘‘‘‘‘

Energy Manager
for Insights Hub

Management level \
Processing and
En ergy Man ag er monitoring with WinCC
for Industrial Edge II <
Production level \_

/w E’ ‘, Acauision

I

.= SIGREEN

Product Carbon Footprint

— SIMATIC Energy Manager

Plant and company-wide energy analysis

= SIMATIC Energy Suite

Load management
PLC based Peak- and Base-load management for
Consumers, Producers and Storages
- Energy Efficiency Monitor
Standardized efficiency evaluation of machines
- Acquisition
Energy data acquisition

'~ Integrated energy measurement

Directly in the field: For example
with SIMATIC Energy Meter (ET 200SP)

Field level, e.g. drive motor
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Integrated
Energy Measurement
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Resource Transparency
SIMATIC Integrated energy measurement

/w E’ ‘, Acauision

Th

- Integrated energy measurement

Directly in the field: For example
with SIMATIC Energy Meter (ET 200SP)

Field level, e.g. drive motor
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Measuring all types of energy
Extensive portfolio simply integrated

SIMATIC ET 200SP
Energy Meter

SIMATIC S7-1200
SM 1238

Sentron
7Kx PAC-Series

Meters

SITRANS-Series
flow, pressure, temp,...

Water-amount
WFx 40
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Molded Case
Circuit Breaker 3VA

> .
5 Metering
SINAMICS- ] .
- 5 iIncorporated
2 In device
>

SIMOCODE pro
Motor
Management
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Measuring of electrical energy
Application examples

Measuring in control cabinets and in production

Cost-saving thanks to the simplest integration in
10 KV 400V . 400V
-ﬁ T automation (TIA)
)
1 l Values update to 50ms basis
\ 4 wim O
Flexibility as support for voltage and current e
SIMATIC transformers SIMATIC
HMI HMI
. Iﬁ Simple configuration through diagnostics and limit nor
il monitoring in the meter +
%‘
|— Cost-saving due to high ET 200SP channel density 7L
SIMATIC ET 200SP CPU & Energy Meter and use of only one HMI panel g“’;’gg;iﬁiﬂg; S”\’I'E?Z:;yEI\TA ;(;(:SP

*) current transformer
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Electrical energy measurement
Two types of the energy measurement module with extended network analysis

Option 2 — for current measuring via RC

Option 1 —for CT use:
= RC: Rogowski Coil

= CT: Current Transformer
(typical 1A or 5A CTs)

Features Rogowski-Coil:

@ Easy and cost-effective mounting
@ Typical use in brownfield plants
@ Compares to SENTRON PAC4200

Features Current Transformers:

@ Cost-efficient
@ Minimized mounting time and effort when

split-core CTs are used
"

Special features of Measuring down to ~OVAC (phase-to-earth) and for TT, TN, IT-grids, due to 24VDC-supply
both alternatives Grid analysis functionalities: Harmonic_s 1. 2 40. (current, voltage), analysis (overvoltage and —current, voltage
drop), residual current (11, 12, I3, IN), distortion factor
SIEMENS
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Electrical energy measurement
What are the advantages of the Integrated energy measurement?

.

Correlation of Energy and ‘ U ‘
further data possible '
(machine status / quantity)

-------

gii)| Just one engineering ‘

No additional IP- ‘ = tool: TIA Portal

addresses necessary

IDDDD Modular expandable: ‘

Jlis) 1 to n measuring points

N
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Electrical energy measurement
Price /performance overview of metering devices

Price

A

-
ey

Construction / e e I DR

Infrastructure PAC3220 i, i NPAC4200 TR
—— Eiliy PAC5200

7KM - :
PAC3120 Bl | q | I SIMATIC

Energy Meter

Energy counter it | - Power quality meter

7KT
PAC1200

........

PAC3200T
KM Industry

_________ bl PAC2200
PAC1020

PAC1600

n
»

Performance
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Electrical energy measurement
Which products for which measurement tasks?

+ Power Quality
according to EN50160

+ THD-Value

FaRil

SIMATIC
Energy Meter

SENTRON SENTRON
7KT PAC1600 7KM PAC1020

SENTRON
7KM PAC3120

Active energy

SENTRON
7KM PAC3200T

SENTRON SENTRON SENTRON
+ power factor 7KT PAC1200 SEM3 7KM PAC2200
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SENTRON
7KM PAC4200

SENTRON
7KM PAC3220

SENTRON
7KM PAC5200
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SIRIUS controls for measuring and SIMOCODE energy monitoring

Type

Product image

Designation 3UF7 3RK1301 3RK1308 3RK1304 3RK1315/25/95 3RW5 3UG5 3RR24 3RB24
Main field of Process/manufactu | Manufacturing Manufacturing | Manufacturing | Manufacturing Manufacturing DC manufacturing/ Manufacturing Manufacturing
application ring industry industry industry industry industry industry IliF2 B industry industry
U, |, P, cos phi, E, Current Current Current Current U, |, P, cos phi, I, U, U, |, cos phi, Current
Measuring function | S,f E,f Energy flow current
direction monitoring
PROFINET PROFINET PROFINET PROFINET PROFINET PROFINET PROFINET
. . PROFIBUS PROFIBUS PROFIBUS PROFIBUS PROFIBUS PROFIBUS A 10-Link
Communication Ethernet/IP Ethernet/IP AS-i Ethernet/IP . I0-Link . o
Modbus RTU Modbus TCP Modbus TCP

Energy Suite
Driver for
basic / advanced
energy data

M/

M/-

bM/-

M/

PROFlenergy
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Sentron/SIMATIC Measuring devices, energy monitoring and digitalization solutions

Type

Designation

Location of use

Industry

Industry

Industry

Industry

Industry

Industry

Industry

A
L) ptima™

vw.optimacs.com

= =

Industry

Installation type

Standard mounting
rail

Standard mounting
rail

Standard mounting
rail

Front mounting

Front mounting

Front mounting

Front mounting
Standard mounting

Integrated in
automation area

rail (ET200SP)
u, I, f, PF, P,Q,S, u, I, f, PF, P,Q,S, u, I, f, PF, P,Q,S, U, I, f, PF, cosg U, I, f, PF, coso U, I, f, PF, cosg U, I, f, PF, coso U, |, f, PF, coso
Ea, Er, Eap Ea, Er, Eap Ea, Er, Eap, THD P.,Q.,S, Ea, Er, Eap, P.Q,S, Ea, Er, Eap, P,Q.,S, Ea, Er, Eap, P.Q,S, Ea, Er, P,Q.,S, Ea, Er, Eap,
Measured values THDu, THDi THDu, THD THDu, THDi, Eap, THDU,THDi, | THDu,THDI,
1h1-63,Uh1-63 1h1-40,Uh1-40 lh1-40,Uh1-40
Measuring Direct 65 A, Direct 65 A, |-Transformer |I-Transformer |-Transformer |I-Transformer |-Transformer |I-Transformer 1A, 5A
. I-Transformer 1A/5A | |-Transformer 1A/5A | 1A, 5A 1A, 5A 1A, 5A 1A, 5A 1A, 5A or Rogowski Caoll
function U-Transformer U-Transformer U-Transformer U-Transformer U-Transformer U-Transformer U-Transformer / U-Transformer
- - Limits, Operating Limits, Operating Limits, Operating Limits, Operating Limits, PQ Event Limits, Operating
Monitoring hours hours hours hours, Event log Recorder, Event hours,
log
S0, M-Bus, SO, S0, SO, SO, SO, [RGEHER Ethernet with
. . Ethernet/Modbus Ethernet/ Modbus Ethernet with RS485/ Modbus Ethernet with Ethernet with Modbus TCP Modbus TCP,
Communication | tcp, Rs48s/ TCP, Modbus TCP, RTU, Modbus TCP, Modbus TCP, PROFINET, PB
Modbus RTU PROFINET, PB PROFINET, PB Ethernet/IP
SENTRON SENTRON SENTRON SENTRON SENTRON SENTRON SENTRON
powermanager,- powermanager,- powermanager,- powermanager,- powermanager,- powermanager,- powermanager, SIMATIC Energy
Powercenter 3000, Powercenter 3000, Powercenter 3000, Powercenter 3000, Powercenter 3000, Powercenter 3000, Powercenter 3000, Manager
Energy powermind powermind powermind powermind powermind SIMATIC powermind SIMATIC Web interface
monitoring Web interface Web interface Web interface EnergySuite, EnergySuite,

SIMATIC Energy
Manager

SIMATIC Energy
Manager

SIMATIC Energy
Manager

SIMATIC Energy
Manager

Web interface
SIMATIC Energy
Manager

Web interface
SIMATIC Energy
Manager

SIMATIC Energy
Manager
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SENTRON measuring devices, energy monitoring and digitalization solutions

Type

Designation

Main field of
application

Building &
Infrastructure

Building &
Infrastructure

Building &
Infrastructure

Building &
Infrastructure

Energy distribution

Energy
distribution, feeder

5SL6 COM,
5SV6 COM

Energy distribution,
final circuit

(

Optima™

vww.optimacs.com

3NA COM

Energy distribution

| llati Front mounting Front mounting Front mounting Screw mounting Fixed tray mounting | Fixed tray Standard mounting rail LV HRC fuse base and
nstallation type mounting fuse-switch-disconnector
Measured u, |, f, PF, P,Q, U, I, f, PF, P,Q,S, u, I, f, PF, P,Q,S, U, I, f, PF, cos@ U, I, F, P, coso, E, U I,F, P, cosg, E, | U f P,coso,E,S,Q, I, temperature
Ea. Er Ea, Er, Eap Ea, Er, Eap P.Q,S, Ea, Er, Eap, S, Q, THD, S, Q, THD, ... temperature
values ’
. Transformer Transformer 5 A, Transformer 5 A, Transformer Integrated Integrated Integrated 80 — 315A
Measu_rlng 1A 5A Direct 63/80 A Direct 40/63 A 50...1200 A/0.1 A up to 32A NH2 gG, gFF
function MID 1~ Variant
= Limits, Operating - Event log Limits, Operating Limits, Operating Operating hours, Limits, operating hours,
. hours hours, Event log hours, Event log Mechanical operating event logs
Monitoring cycles, Short-circuit
releases
SO, S0, M-Bus, RS485/ Ethernet with Ethernet with Ethernet with SO0, Ethernet with Wireless to the point of Wireless to the point of
Communication RS485/ Modbus | Modbus RTU Modbus TCP Modbus TCP, Modbus TCP, Modbus TCP, 7KN Powercenter 1000; 7KN Powercenter 1000;
RTU RS485/Modbus RS485/ Modbus RS485/Modbus from 7KN Powercenter from 7KN Powercenter
RTU, BACnet RTU, RTU, 10000 with Modbus TCP 10000 with Modbus TCP
SENTRON SENTRON SENTRON SENTRON SENTRON SENTRON SENTRON powermanager, SENTRON powermanager,
powermanager, powermanager, powermanager, powermanager, powermanager,-, powermanager,-, Powercenter 3000, Powercenter 3000,

Energy
monitoring

Powercenter 3000

SIMATIC Energy
Manager

Powercenter 3000

SIMATIC Energy
Manager

Powercenter 3000,
Web interface

SIMATIC Energy
Manager

Powercenter 3000,
Web interface

SIMATIC Energy
Manager

Powercenter 3000,
powermind, SIMATIC
EnergySuite,
SIMATIC Energy
Manager

Powercenter 3000,
powermind, SIMATIC
EnergySuite,
SIMATIC Energy
Manager

powermind,
Powerconfig App, and others
via Modbus TCP

SIMATIC Energy Manager

powermind,
Powerconfig App, and others
via Modbus TCP

SIMATIC Energy Manager
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Electrical energy measurement

Expansion of the measurement infrastructure - current transformers

measured directly (size, galvanic isolation).

Current transformers are a special form of
transformers
These must be used where the expected current can’t be
Current transformer selection El

... should be dimensioned according to the expected

Accuracy

g

v
rated current in order to minimise the error k

... for the system accuracy all errors of the

components in the measuring system must be '\
considered (transducer and measuring device)

»

Short circuiting current transformers

... the current transformer secondary circuit should not be
opened under any circumstances when current is flowing in
the primary circuit (destruction/danger of life).

https://support.industry.siemens.com/cs/document/85477190/
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Rated current
Primary side

Rated current
Secondary side

Accuracy class

Nominal load

60A..150A 50A..600A 50A .. 1500 A

SA 1A/I5A 1AI5A
1 0,5/1 1/3
1,25 VA 1,0 VA 2,5VA
... 3,75 VA ... 5 VA ... 10 VA

*compatible with Energy Meter 480VAC and Sentron PAC

SIEMENS


https://support.industry.siemens.com/cs/document/85477190/

Process instrumentation
for every customer need SITRANS product portfolio for other media at a glance
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Measuring non-electrical media
Selection depends on - qualitative and guantitative consideration

gualitative

Criteria for effectively selecting the right
measurement

Page 30

Accuracy

Cost

Availability / Reliability
Integration

Monitoring

Operation / parameterisation
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guantitative

What number of measurements are necessary?
= Survey of existing operational measurements
= Percentage influence on energy management

= Efficiency increase through additional digital
channels

= Stationary / Temporary

SIEMENS



Measuring non-electrical media
Which measuring principle for which application

Measuring principle

Flow & heat can be detected with which measurement

= Flow measurements *
= Heat meters *

= Temperature
measurements *

= Pressure measurements
= Level measurements

= Weighing technology

* Mainly relevant for energy managem.

Magnetic-inductive transducer SITRANS FM

Vortex transducer SITRANS FX
Coriolis transducer SITRANS FC
Ultrasonic transducer SITRANS FS

Ultrasonic clamp-on transducer SITRANS FS

Differential pressure transducer SITRANS F P/O
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(flow)

(pressure, temp & flow
-> heat amount in one direction)

(Density, mass flow, temperature
and fraction)

(flow — higher temperature
up to 200°C)

(flow — Very large nominal widths
and retrofitting without
intervention)

(flow up to high pressure &
temp)

SIEMENS



SITRANS FS: clamp-on ultrasonic flow measurement SITRANS FS220

The external sensors of the SITRANS F S clamp-on

ultrasonic flowmeters can be installed quickly and easily on the outside of the pipe.
This makes them perfect for retrofitting or for applications where opening the pipe is not
possible due to corrosive or toxic liquids or high pressure.

The cost-effective technology enables highly accurate measurements of liquids
Suitable for liquids and gas measurements > 6 bar

= Cooling water, condensate water and glycol

= Chemicals (acids and alkalis)

= Crude oil and liquid gas

Installation without opening of pipes. No parts susceptible to dirt and wear. No pressure drop

Pipe diameter: DN 6 to DN 10000 with pipe wall thickness from 0.64 to 76.2 mm

Measurement accuracy: 1-2%

Communication possibilities:
Modbus RTU
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SITRANS FM - electromagnetic flow measurement

The SITRANS F M electromagnetic flowmeters are designed to measure the flow rates of
electrically conductive liquids such as

= water,
= chemicals,
= food and beverages,

= sludges, sewage and paper sludges and mining
sludges containing magnetic particles.

Properties:

- Low-cost measurement if installation effort is manageable (otherwise clamp-on)
- Communication modules can be easily exchanged or extended

- Self-sufficient use through long-life battery supply (up to 10 years)

- Wireless transmission possible (e.g. GPRS/GSM modem)

Pipe diameter: DN 6 to DN 2000 mm

Measurement accuracy: 0.2 and 0.4% respectively

Communication possibilities:
Pulse output, 4-20 mA HART, Profibus PA/DP, Modbus RTU, Foundation Fieldbus
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SITRANS FX - Vortex flow measurement
SITRANS FX330

Precise measurement of steam, gases, compressed air and conductive/non-conductive
liquids
(no contamination/low viscosity/high flow velocity)

Properties:
Completely redesigned to meet the SIL 2/3 safety standard according to IEC 61508

Cost-effective energy calculation with

net heat quantity measurement by monitoring flow, pressure and temperature
Integrated pressure and temperature compensation for lower installation costs and
higher accuracy

Integrated nominal width reduction ensures high rangeability and thus more cost-effective
installations and a lower risk of leakage

Pipe diameter: DN 15 to DN 300 mm
Measurement accuracy: 0.5%

Communication options:

4-20 mA HART, Profibus PA, Foundation Fieldbus
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SITRANS FC (Coriolis - product family)
Mass flow measurement

Suitable for gases and liquids with air inclusions - even with low flow velocity

Properties:
Space-saving due to small size

Integrated temperature compensation
High measurement accuracy over a wide flow measuring range
Measurement of non-conductive liquids

Pipe diameter: DI 1.5 to DN 150 mm

Measurement accuracy: 0.1% mass flow measurement
Communication options:

4-20 mA HART, Profibus DP/PA and Modbus RTU
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SITRANS P family
Pressure measurement without ifs and buts

Portfolio Innovations

SITRANS P is our portfolio for measuring gauge pressure, SITRANS P320/420
differential pressure and absolute pressure.

In addition to high measurement accuracy and robustness,
the modular system is characterized by outstanding user-
friendliness and functionality as well as a perfect safety

Faster control for more efficient processes

New, larger and improved display acc. to Namur NE107 and quick
start wizard

Simple, advanced commissioning, patented Remote Safety

n : )
concept Handling
Communication options: Communication protocol according to current
4-20 mA HART, Profibus PA, Foundation Fieldbus HART 7 standard, including long tag support

SIEMENS
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SITRANS T family (temperature)
TS500 - Because every degree is important

The SITRANS T series are the professionals for temperature measurement, even under
extreme conditions.
Whether in hot, cold or hazardous areas

The communicative SITRANS T meets all the expectations, whatever the industry.

Whether you're looking for sensors, or transmitters for head, rail or field mounting — all are
available as a complete measuring point or individually.

Our cost-effective SITRANS T transmitters offer high precision in every application
and are quick and easy to connect to thermocouples or resistance thermometers.

Communication options:
4-20 mA HART, Profibus PA, Foundation Fieldbus
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Connection of the measuring instruments

Step 2 — Acquisition of consumer

= Acquisition of the individual consumer or
connection of the measuring instruments by
means of an acquisition unit (e.g. S7-1500
CPU)

= Connection of SIEMENS field/measuring

instruments via PROFINET, PROFIBUS, HART,
iy ® ., ® ? ® Modbus
Ln;: % 2 @ § E = Connection of third-party devices, if applicable
2 - = via gateway; frequently used communication
o
>

= BACnet (gateway required)

Modbus TCP _
= M-Bus (gateway required)

PROFINET
PROFIBUS

PROFINET
= Modbus TCP (no gateway)

= Modbus RTU (gateway required)

SIEMENS

Page 38 Unrestricted | © Siemens 2024 | siemens.com/simatic-energy-management



Connection of the measuring instruments
Examples of gateways for fast PROFINET communication

Siemens gateways M-Bus/BACnet — PROFINET

e = Gateway for PN/BACnet — MLFB: 6BK1621-0AA00-0AA0
—— = Gateway for PN/M-Bus — MLFB: 6BK1622-0AA00-0AA0

= Configuration of the hardware in TIA Portal

MBS gateway M-Bus/BACnet - PROFINET

= Gateways from MBS are generally recommended by Siemens

= Double-X series converts M-Bus and BACnet signals into PROFINET telegrams

= Configuration via built-in web server
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SIMATIC
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Resource Transparency

SIMATIC Energy Suite - Acquisition

.=~ SIMATIC Energy Suite

- Load management
PLC based Peak- and Base-load management for
Consumers, Producers and Storages
- Energy Efficiency Monitor
Standardized efficiency evaluation of machines
- Acquisition
Energy data acquisition

Processing and
monitoring with WinCC

Production level

.]-: = Integrated energy measurement
Directly in the field: For example
with SIMATIC Energy Meter (ET 200SP)

Field level, e.g. drive motor \
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Resource Transparency
Integration of data acquisition in the Energy Suite

Energy program Visualization

WW’ M) for acquisition with SIMATIC HMI (only

acquisition)

= @
SIMATIC  SENTRON ||» :.- —

OO

Acquisition

Energy Efficiency-

WW Monitor program
i

bd

Measu_rement Measu_rement |I» I
Point 1 Point 2 Visualization &

archiving

with WinCC
Load management Unified/Professional

& » W |
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. ~
SIMATIC Energy Suite V19 Optima

ENERGY DATA ACQUISITION

To be able to plan and implement energy efficiency measures reasonably, continuous and reliable data collection is required. Itis an
essential prerequisite for a goal-oriented energy management system that supports the implementation of savings through the creation of
data transparency.

The SIMATIC Energy Suite efficiently links energy management with automation and thus brings energy transparency to production. Its tasks
include the acquisition and processing of energy data at the automation level, as well as their visualization using WinCC Com fort/Advanced
or WinCC Unified/Professional.

ENERGY EFFICIENCY-MONITOR

Now that the goal of energy transparency has been achieved, the next step is to evaluate the collected data to define targete d savings
measures. A buzzword in this context is the energy efficiency of machines or entire plants. The aim here is to optimize their operation and
consume energy only when they are used productively.

The Energy Efficiency-Monitor for Machines is part of the Energy Suite. Based on energy values and machine status, the module generates
status-related average consumption of up to ten measuring points of different media (electricity, flow, compressed air, etc.). T his allows
machines with similar functionality to be compared regarding their energy efficiency.

PEAK LOAD MANAGEMENT

The structure of energy costs in an industrial environment is different from that of households. One additional factor is the power price,
which is calculated from the highest average consumption during a 15-minute period. To avoid that peaks a load management system can
be used.

Peak load management can be used to control the power consumption of the infeed in such a way that it does not exceed a defined average
value at the end of the calculation period. For this purpose, consumption values are analyzed in real time to be able to react to potential
load peaks in the best way and at an early stage. These reactions consist of coordinated switching on and off, of actuators (loads, producers
and buffers). The consumption and the actions can be visualized in WinCC Unified.

BASE LOAD MANAGEMENT

For certain applications, it is helpful to ensure that the load profile is as uniform as possible. The performance should be kept within a
defined range between a maximum and a minimum value. The associated functionality is referred to as base load management.

Base load management is an additional functionality of the Energy Suite. This allows the power consumption of a specific application (e.g., a
charging park) to be regulated in real time. To guarantee this behavior, the system switches user-defined consumers or generators. The
consumption as well as the individual actions can be visualized in WinCC Unified.
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Resource Transparency
Integration of data acquisition in the Energy Suite

Energy program
for acquisition

& » W

Energy Efficiency-
Monitor program

o =» I

Load management
program

Visualization

with SIMATIC HMI (only
acquisition)

Pom

SIMATIC SENTRON

Acquisition

=

Measurement Measurement
Point 1 Point 2

Machine

Visualization &

archiving
with WinCC
Unified/Professional

@Q ||» :._ -

Actuators

Page 45 Unrestricted | © Siemens 2024 | siemens.com/simatic-energy-management SI E M E N S



Resource Transparency Resource
IS one of the keys to sustainability Trans parency

Use Case scenario

« Due to rising energy prices, it is becoming
increasingly important to have transparency
of the media consumption of machines

* In addition, an efficiency increase must be
provable

« Carbon footprint mandatory in the future,
therefore energy consumption of machines is
necessary

Challenge
* Transparency of all energy flows on machine
level

+ Comparable consumption data over all
machines

» KPI calculation based on value add
consumption and production

» Tracking of efficiency measures
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Resource Transparency

Energy data acquisition and visualization

Awareness

A 4 Infeed

s

Industrial
Edge

Page 47
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0110
0101

A g

Energy
transparency

TIA Portal

Energy
Transparency

Situation

 No transparency on energy
demand in production environment

* No clue how to increase energy efficiency

Requirements

+ Energy transparency within the production
by linking production and energy data

* Increased energy data availability
through archiving and intelligent buffering

Benefits

+ Consistency and scalability with integrated
solution in automation

 Derive measures to increase energy
efficiency

SIEMENS



Resource Transparency :
Visualization of energy data in WinCC Unified Energy Suite

visualization with

HMI-Connection

SiVArc for WinCC

EM-PLC Overview screen Unified
. m Faceplate * Basic requirement: Existing HMI-
Acquisition Manual generation connection
Objects

« All screens are realized as faceplates

« SiVArc rules for the Energy Suite can be
automatically generated

» Tool generates one faceplate and the data
household for each Acquisition Object

+ Detail view of measurement point is opened

Screen Screen Screen Il [PXOf =R
Historical | Additional | Advanced  Possibility to open several faceplates (i.e.,
Dl il Dl acquisition objects) in parallel
* Optimized design and architecture for a
Faceplate as popup perfect user experience in WinCC Unified
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Transparency starts at the field level -

Licensing concept for acquisition in the Energy Suite Licensing In
two steps
I Engineering license I Runtime licenses « Engineering license to open and work with

the Energy Suite in the TIA Portal (license
needs to be activated in ALM)

» Second part are runtime licenses for
acquisition objects on the PLC

+ Concept: “Energy Objects” as currency to
license acquisition and actuator objects

» 1 Acquisition object & 1 Energy object
« 1 Actuator object £ 9 Energy objects

* Two packages to purchase « Engineering license already includes 10
Sy elafsetlleehsse Energy object license for a basic

Package of 5 EnOs

LICEh Package of 10 EnOs configuration
M ﬂ : ?”t';e”;'gg"t downloaded directly « SiVArc license and all runtime tags for
o the . ‘g .
- Number of packages adjustable WlnCC U_n|f|ed/Profesglor?aI/Advanced
in hardware config included in Energy Suite license

* Logging tags needs to be licensed
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SIMATIC Energy Suite
Load management — Sales Slides

Proactive load management in the production - Easy and integrated

SIEMENS



What are energy cost factors?

Taxes
* Energy and electricity taxes

d"vﬁ

Capacity charge

* Power supply company
guarantees maximum load

« Capacity charge = largest
15 min. slice over a year x price
per kW

Power
consumption

».

Ll .
" Time

'\

1 year

Unit price
* Based on consumed energy

« Consumed energy X
price per kWh

* Analogous to private households

[kW]

[time]

Seite 52
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Transparency starts at the field level —
Analysis of the data and planning of actions

Machine optimization Load peak once a year Non-productive times
« Machine of the same type » High power price due to only one * High energy consumption even
requires more energy for the load peak in the whole year during non-productive times
same tasks

Infeed of the
production

'y Machine type x No. 1

Power
consumption

Machine type x No. 2

4

[

One day ' 1year ' Time One day
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Resource Flexibility Resource
IS the key to optimize consumption

Flexibility

Use Case scenario

» Energy transparency and analysis
installed in the factory

« After several months, customer wants to
analyze the consumption to find ways to
optimize energy costs

« Peak smoothing seems like a tool to
avoid violating a power limit contracted
with the energy supplier

Challenge

* Avoid violating average power limit

» Automated switching of aggregates to
reduce stay within a certain power limit

* Include different kind of an aggregates to
not influence the production during
switching
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Peak Load Management : :
Requirements for peak load management systems Application

requirements for peak
load management

* Analysis of suitability of peak load

 All 15-minute consumptions over certain
period of time (best one year) on the x-
axes

_E management for customer application after at
=2 _ least %2 - 1 year of data acquisition

% Potentially _ * Duration curve of the infeed can be used for
S peak reduction analysis

>

S

Q

c

L

« Consumed energy on the y-axes

+ 15-minute values sorted from the highest
(left) to the lowest consumption (right)

« Criteria for suitability is a small peak of 15-

One minute values on the left = This means, peaks
Year rarely occur and can probably be prevented
Only few high peaks + Flat curve means constant consumption =»
‘ Permanently used consumers needs to be

OV CINIE yietel switched off in case of LMGT
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Peak Load Management
Possible saving potentials

Potentially
peak reduction

Energy consumption

One
Year

‘ Only few high peaks
over one year
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potentials — example

calculation

Old peak

value 5.0 MW
Reduction

potential 5%

New peak limit
in LMGT

Price per kW 120 €/kW

Potential 250 kW * 120 €

saving per

Jear 30.000 €
SIEMENS



Peak Load Management
Functionality of a general peak load management system

Load management
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Optima™

.COm

Functionality ot a
general load
management system

» Customer requirements for a peak load
management system

Avoidance of load peaks by limit regulation
Integration of existing measuring points
High availability of the system

Scalability of the system, e.g. integration of
future e-car charging areas

Production process should not be influenced
by the system

« General functionality and advantages of a peak
load management system

1.

Avoiding load peaks without influencing
the production process

Automatic regulation of the system by
switching defined actuators

Feedback of actuators to system

SIEMENS



Peak Load Management
Switching of actuators

Power consumption =— Energy consumption — Forecast ——

\\

A

Actuators

Limit

= TR T RS
1 En Generator
D

5 L& Cooling
|| Warehouse

3 eCar
Charging

4 'I Water

Boiling

Time

Start End
Period t; t t t, ' Period

2 3
1 1 1 1

Forecast < Limit > Limit > Limit < Limit

Energy demand I \ l /
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Base Load Management

General functionality of a load management system Functionality o
a base load
o conunpton — management system

A
+ Continuous analysis of the actual power value

(resp. an average over the pasti.e. 10
seconds)

| * Regulation of the system according to relation
] between average value and the user-
' configured limits
* Average > Upper limit
Lower => Consumption level will be reduced

Limit : : : : _
\/ ! * Average < Limit

=» Consumption level can be increased

Upper /;\

Limit

; Time - Example:
t, t, ty t, - t1 — Average > Upper limit & Consumption |,
* t2 — Average = OK = Consumption —>
PHETELE > Upper limit Al < Lower limit Allowed .. .
value area area - t3 — Average < Lower limit & Consumption 1
Consumption l N I — - t4 — Average = OK & Consumption —*
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Base Load Management
Switching of actuators

Actuators
_é% Battery

storage

Generator 1

Generator 2

@ Forklift
o¥e - cCharging

Power consumption =——

A

Upper

Limit

Lower

Limit

TR T
L]
E
L]

Average value

Consumption
level
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e e e e
t, t, t t,
BHF HR HE HER
> Upper limit Allowed area < Lower Limit Allowed area
1 - I -
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SIMATIC Energy Suite load management
Visualization example

- .
4 Load management control X kg Heating X
E P @ @ 1
on 30.06 kWh 9.01 kWh 625.00 kWh 500.00 kWh [ 0 min 58 sec 3 min 00 sec 1 BROE Y 6.87 kwh On - de-escalated

—— — Energeticlevel
Energy in period — Limit === Current period Previous period Deviation to setpoint Energy Power

1000
Setpoint
'

738 sec I ) " 4927 I

——
Actual power [k] Last minute Last 3 minutes Period time

2:01:40 P 2:071:50 P

1140 kw
Period time

0:00 min m 308 min @ » " 6.87 kwh

Overview Configuration Administrator

-125 kywh

Actor list

Type Harme

Heating 1

Overview of the load management
Presentation of the previous and current period
using a triangle diagram

( Historical values of the infeed up to 7 days

Cooling 2 = List of all actors including status and configuration
cooling3 possibility

15000

10000

Heating 3

- Heating 4
0 [min] 215

Cooling 1

——
Average power [kKiv] Last 7 days Last day Last 8 hours Last hour

Cooling 4

Detail view per actuator

aenerstor2 ‘ = All relevant information at a glance
= Subsequent configuration possible

= QOperation of the manual mode

ID51-60 ID41-50 ID31-40 ID21-30 ID11-20 ID1-10

Qverview Configuration Administrator Infos
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SIMATIC Energy Suite load management —

When do | achieve the ROI?

Exemplary use case

Consumption

Permanently
needed load

1 year " Time

| Savings

Consumption

Base load
P

>

1 year " Time

remains stable

o
(@
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Highest
load peak:

Price per
kW/year:

Capacity
Charge per
year:

Highest
load peak:

Price per
kW/year:

Capacity
Charge per
year:

9.000 kW

100,00 €/kW

900.000,00 €

8.000 kW

100,00 €/kW

800.000,00 €

=

Hardware
(PLC,
Server,...):

30.000,00 €

Software

(EnS, WinCCQC): 5.000,00 €
Licenses for
actuators

(80X): 9.600,00 €

Return on Invest (ROI)

SaVIngs. 100.000,00 €

per year:

Costs

for LMGT: 44.600,00 €

Return of

Invest (ROI): 0,45 years
SIEMENS



Peak Load Management

Load management system must be adapted to reality

LMGT
system

|||||||||||||||||||||

|||||||||||||||||||||

|||||||||||||||||||||

Visualization

GOAL: Adapt
system to reality

|||||||||||||||||||||

Actuators

SIEMENS
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SIMATIC Energy Suite load management —
License concept

Actuator object

M M

One energy object license
per acquisition object

Three energy object licenses LS8
per actuator object :O

Energy object licenses as a kind of
“currency”, usable for acquisition
objects as well as actuator objects

Licenses as bundles of 5 or 10

24x Acquisition objects 30x Actuator objects

= 24x Energy object licenses = 270x Energy object licenses

Total: 294x EnO licenses

=> e. g. 29x 10 bundle
+ 1x 5 bundle
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Resource Flexibility
IS the key to optimize consumption

Page 65
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Resource
Flexibility

Use Case scenario
» Energy transparency and analysis
installed in the factory

« After several months, customer wants to
analyze the consumption to find ways to
optimize energy costs

« Peak smoothing seems like a tool to
avoid violating a power limit contracted
with the energy supplier

Challenge

v" Avoid violating average power limit

v' Automated switching of aggregates to
reduce stay within a certain power limit

v Include different kind of an aggregates
to not influence the production during
switching

SIEMENS



Peak load management

Benefits and Values

Short
amortization

The limitation of the average
power due to avoidance
prevent contractual penalties
leading to short amortization
time

Ensured software
guality

Due to standardized
software module and
libraries.

High flexibility for future
expansion
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Automated
regulation

Limit based switching of
defined aggregates inside a
plant to keep the average
power within a defined limit

b

Less engineering
effort

» Due to guided engineering,
the system is easy to
implement

» Easy know-how transfer for
employees

SIEMENS
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Optima™

ww.optimacs.com

Demo Project
Screen hierarchy eCar loading park

Base load management

Production line 1

Start screen Energy Efficiency Monitor

BT »
I Energy T
. At
v efficiency | /‘I'
g - |ul
— DEMO PROJEKT
% STARTEN
Ao

Factory overview
Peak load management
Data acquisition

ENERGY DATA ACQUISITION

Production line 2
Energy Efficiency Monitor

Overview of the
Energy Suite products

Production lines overview

SIEMENS
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SIMATIC
Energy Suite — Tech Slides
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Resource Transparency
Integration of data acquisition in the Energy Suite

Energy program
for acquisition

& » W

Energy Efficiency-
Monitor program

o =» I

Load management
program

Visualization

with SIMATIC HMI (only
acquisition)

Pom

SIMATIC SENTRON

Acquisition

=

Measurement Measurement
Point 1 Point 2

Machine

Visualization &

archiving
with WinCC
Unified/Professional

@Q ||» :._ -

Actuators
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Transparency starts at the field level - C pt'ma
Energy data acquisition hardware concept Hardware concept

data acquisition
!

* Integration of existing and additional
measurement hardware in the SIMATIC
Energy Suite

« Existing pulse and analog value
measurement devices with a
decentralized periphery (DI- and Al-
signals)

aJempJley Bulinseaw
Bopreue pue as|nd

Al-Signals |
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Transparency starts at the field level -

Energy data acquisition hardware concept

Page 71

=
] 32
—d £ 8
DI-Signals ‘ = %
o
=
28
oo 2o
=9
D Q
Al-Signals | @

T
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Multifunction
measuring devices
(ET 200SP

Energy Meter,
SENTRON PAC)

Opti
Hardware concept
for energy

data acquisition

* Integration of existing and additional
measurement hardware in the SIMATIC
Energy Suite

« Existing pulse and analog value
measurement devices with a
decentralized periphery (DI- and Al-
signals)

* Integration of Siemens multifunction
measuring devices or a 3 party device
with any possible communication
protocol (PROFINET, Modbus TCP/IP,
Modbus RTU,...)

SIEMENS
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Resource Transparency
Configuration of Modbus TCP devices in the Energy Suite

U4 Siemens - D:\Projects\WorkshopDemo_V19\WorkshopDemo_V19
Project Edit View Insert Online

¥ [ save project

Options  Tools

X Dy g < 5 [0 E LQ & Goonline g¥

Window  Help

program settings
Devices Plant objects
2 =% |'® Generate energy program ™ Create SiVArc screen rules for Energy Suite

Genera

Modbus device configuration

Page 72

> | g PLC_1 [CPU 15125P-1 PN]
1 [y Device configuration
¥« Online & diagnostics
Software units
Phagram blocks
Techndhegy objects
Y Energy program settings
I Add new acquisition object table
Bl Load management
b Energy efficiency monitor
External source files
PLC tags
i PLC data types
L h and force tables
g Online backups
= Traces
2 OPC UA communication
Web applications
g Device proxy data
Hg Program info
-f PLC supervisions & alarms
PLC alarm text lists
@ Local modules
PC-System_1 [SIMATIC PC station]
Y Device
i~ Online & diagnostics
» 3 HMI_RT_1 [WinCC Unified PC RT]
» [ Local modules

#= Ungrouped devices

iguration

Archiving periods
Wychiving and Buffering

Aetniiesaniime licenses

Modbus TCPIP

Name Device type
PAC_Infeed PAC 3220

3rd_Party_Device Other Devic

IP Address

192
192

168 1 502
168 0 16 502

Port number

General

P Genera

i configuration|

v | Reference projects
¥ .

EM_Demo_Project_V19_fixed

v | Details view

Name

Unrestricted | © Siem

Configuration

@, Properties

+
L

nfo

i

o)

Diagnostics

Register address

Address

Voltage 1N
Voltage 2N
Voltage 3N
Voltage 12
Voltage 23
Voltage 31
Current 1
Current 2
Current 3
Frequency
Power factor L1
Power factor L2
Power factor L3

Total power factor

s 2024 | siemens.com/simatic-energy-manageme

Apparent power L1
Apparent power L2
Apparent power L3
Total apparent power
Active power L1
Active power L2
Active power L3
Total active power
Reactive power L1
Reactive power L2
Reactive power L3
Total reactive power
Total apparent energy
Total active energy

Total reactive energy

-1 = value will not be
read from the device

SIEMENS




Transparency starts at the field level -
Energy data acquisition hardware concept

=
] 82
0 bl S
DI-Signals ‘ = %
- 2
2 %
sov =
o
(== 2 «Q
Al-Signals | @

mi -

Multifunction
S— | measuring devices

(ET 200SP
Central EE Energy Meter,
EMS-PLC SENTRON PAC)
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(

Optima

www.optimacs.com

Hardware concept
for energy
data acquisition

* Integration of existing and additional
measurement hardware in the SIMATIC
Energy Suite

« Existing pulse and analog value
measurement devices with a
decentralized periphery (DI- and Al-
signals)

* Integration of Siemens multifunction
measuring devices or a 3 party device
with any possible communication
protocol (PROFINET, Modbus TCP/IP,
Modbus RTU,...)

* Central PLC only for the energy management
system, which acquires all data of the plant

SIEMENS



Transparency starts at the field level -
Energy data acquisition hardware concept

Central 5
visualization T § g
- e c o
DI-Signals ‘ é S
— o
D W
o S 3
g o
(| D Qa
| (©)

Al-Signals

mi !

Multifunction
S— | measuring devices

(ET 200SP
Central EE Energy Meter,
EMS-PLC SENTRON PAC)
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Hardware concept

Optime

for energy
data acquisition

* Integration of existing and additional
measurement hardware in the SIMATIC
Energy Suite

« Existing pulse and analog value
measurement devices with a
decentralized periphery (DI- and Al-
signals)

* Integration of Siemens multifunction
measuring devices or a 3 party device
with any possible communication
protocol (PROFINET, Modbus TCP/IP,
Modbus RTU,...)

* Central PLC only for the energy management
system, which acquires all data of the plant

« Central visualization for all consumptions of
the plant including an archiving of the values
in a data base

SIEMENS



Resource Transparency
Energy data acquisition standardization of signals

Acquisition
object

Standardized
measurement data
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Pt ma
Standardization o

different input signals

* For every physical measurement
point, there will be one software object
in the Energy Suite, a so-called
Acquisition Object

 For better processing of data, the
different input signals will be
standardized in a defined data
structure

* An acquisition object contains all
relevant information of the
measurement point

* Based on this configuration, the energy
program will be generated later on

SIEMENS



Resource Transparency
Energy data acquisition objects

Acquisition
object

Standardized
measurement data

Energy data
source

@ﬂﬁ

-

| —
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O OPtima
Configuration and

generation of
acquisition objects

.COI

* For modelling the acquisition object and
adapt it to the physical measurement
point, the user has several configuration
properties:

* Energy data source (PLC-variable,
DB-variable or Siemens
measurement device)

SIEMENS



Resource Transparency 3
Communication to measurement devices Possibilities of energy

I data sources

, » Energy Suite divides the energy data source
D Other bus-system Counter . e
= Actua| value into three possibilities
= » Siemens device connected with
— . PROFINET (only specific devices i. e.
amn nalog Input
b — Energy Meter, SIMOCODE, SINAMICS)
« SENTRON or 3" party devices connected
with Modbus TCP/IP
m e TP « Any other bus system (digital or analog,
native TCP/IP, ...)
- » Depending on the source, Energy Suite
L) provides several advantages
) e Automatically generated blocks for
WW PROFINET  IE communication between PLC and device
HH Acquisition of all provided values of the
c device (configuration of register necessary
All available for 3 party Modbus devices)
measurement
values All available measurement values

e (voltage, current,...) automatically
forwarded to EnS

Page 77 Unrestricted | © Siemens 2024 | siemens.com/simatic-energy-management SI E M E N S



L
Optima™

www.optimacs.com

Resource Transparency
Configuration of energy data source with Modbus

4 Siemens - D:\Projects\WorkshopDemo_V19\WorkshopDemo_V19

Project Edit  View Insert QOnline Options Tools Window
* [ save projea 5, X gy N

Devices Plant objects

= | g PLC_1 [CPU 15125P-1 PN]
LY Device configuration
%+ Online & diagnostics
=m Software units
4/ Program blocks
& Technology objects
jects

&ggram settings

™
jency monitor
External source files

& PLCtags

WorkshopDemo_V19 + PLC_1 [CPU 15125P-1 PN] + PLC_1 + Energy objec

Help

1 [ 4
A U RT ‘

3

Atguisition object table_1[89210]

hame Energy data type__Energy data soufce Iype of energy data sour.. Power consum..

& Acquisition_object_1 Eng PAC_In! .| PAC 3220 =
~ L ET Z005) station_1
~ @ PLC_

b g Prégram blocks

Name
2rd_Party Deyice

P PIWtags PAC_Infeed

i Modbus

@ PLC data types
54, Watch and force tables

&y Online backups

#i. Device proxy data
W Program info
§ PLC supervisions & alarms
& PLC alarm text lists
M Local modules
PC-System_1 [SIMATIC PC station]

b 1 HMI_RT_1 [WinCC Unified PC RT]

» [ Local modules

~ | Reference projects
LT )

EM_Demo_Project_V19_fixed

v | Details view
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General

» Genera : i
fi " Configuration
» Configuration
Energy data sour

Energy data ty

Energy data type:

Acquisition cycle

Energy data source
Energy data source
Type:
Trigger for hardware error

Advanced & additional energy data

¥ Acquire advanced energy data from device

(#) Automatic acquisition (via EnSL driver)

2024 | siemens.com/simatic-energy-managem

rgy acquisition » Acquisition objecttable_1 » Acquisition ob

5

Energy consum Energy coyfier Archiving period Forecast

~ % Period_15min

Device type Input type

Other DevicadTvpe En

PAC 3220 Energy

Advanced data for Modbus
devices will be acquired
automatically (if configured and
available on device)

SIEMENS




Resource Transparency
Energy data acquisition objects

Acquisition
ObJeCt Standardized

measurement data

Energy data Energy data type
source
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Uptima
Configuration anc
generation of
acquisition objects

* For modelling the acquisition object and
adapt it to the physical measurement
point, the user has several configuration
properties:

* Energy data source (PLC-variable,
DB-variable or Siemens
measurement device)

- Energy data type (pulse, actual
value, counter value)

SIEMENS



Resource Transparency
Energy data acquisition objects

Acquisition
object

Standardized
measurement data

Energy data Energy data type Archiving
source of data
® ~ 7=
- X | am

—
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Optima:
Configuration anc
generation of
acquisition objects

* For modelling the acquisition object and
adapt it to the physical measurement
point, the user has several configuration
properties:

* Energy data source (PLC-variable,
DB-variable or Siemens
measurement device)

- Energy data type (pulse, actual
value, counter value)

« Archiving of data (archiving period,
values to archive)

SIEMENS



. O Ptima
Configuration anc
generation of

Resource Transparency
Energy data acquisition objects

Acquisition acquisition objects
ObjeCt Standardized * For modelling the acquisition object and
- measurement data adapt it to the physical measurement
RS point, the user has several configuration

properties:

* Energy data source (PLC-variable,
DB-variable or Siemens
measurement device)

| - Energy data type (pulse, actual
| | | value, counter value)
Energy data Energy data type Archiving Consumer « Archiving of data (archiving period,
source of data information values to archive)
« Consumer information (consumer

V| @m <:I
‘ or producer, weighting factor, unit)

SIEMENS
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Resource Transparency :
Energy data acquisition objects Standardized

measurement data of
an acquisition object

g §

* In the energy program on the PLC, there
are instances of a driver block
(depending on energy data type) and a
calculation block for each object

* For each acquisition object (independent
of energy data type), an actual value, a
counter value and a consumption
value is calculated

* Values are provided for the current and
the previous archiving period

* The standardized energy data are
stored in the DB of the acquisition
object (name of DB = name of
acquisition object)

==
Acquisition object ' ===

* Instance of driver
block

* Instance of
calculation block ===

108[gqo uonisinboy jo 9@
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imacs.

Optima’

Resource Transparency

Data types of acquisition objects How to distinguis
between measurement
Basic data Advanced data Additional data Val ues INn th e En S
* All measurement *  Multifunctional * Upto 12 user - Every energy measurement device
devices measurement defined values (i.e. :
devices operating hours) provides at least one value
« Three calculated » EnS calculates basic energy data
consumption values * 29valuesina « Can be every type based on this value for every
predefined structure of data, not only " .
* Monitoring over energy data acquisition object
longer period «  Monitoring of status « Multifunctional measurement devices
(several days or => fast values + Acquisition cycle provide more values like current,
more) = slow (acquisition every depends on the
voltage,...
values second) measurement value

* These values can be forwarded to the
acquisition object by using advanced

t t t energy data
» Further values, which are not part of the

Acquisition object advanced data, can be included with the
additional energy data
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Resource Transparency .
Archiving of energy data Archivi ng of

energy data

+ Energy Suite offers two possibilities to archive

- data automatically
Arc h IvVin g on th € * Archiving on the PLC (SMC-card)
PLC (SMC-C ard) - Data are stored in CSV-files on the SMC-
card

» Accessible via PLC-webserver (download)
» CSV-files are used as a ring buffer

q1 - Number and size of the files is configurable

Can be used without a WinCC Unified/Professional system
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Resource Transparency .
Archiving of energy data Archivi ng of

energy data

+ Energy Suite offers two possibilities to archive

Archiving on - data automatically
PLC (SMC- ArC h IVIN g on * Archiving on the PLC (SMC-card)
card) - e - - Data are stored in CSV-files on the
WIinCC Unified / Professional o
* Accessible via PLC-webserver
(download)

» « CSV-files are used as a ring buffer
SQL * Number and size of the files is

configurable

 Archiving on WinCC Unified/Professional
ﬁ ﬁ ﬁ ﬁ « Data are sent to the tag-logging of
WinCC
« Tag-logging is storing the data in a SQL-
_ database
Recommended to use for long-term storing of data . Up to ten different PLCs can be
connected

Page 85 Unrestricted | © Siemens 2024 | siemens.com/simatic-energy-management SI E M E N S



Resource Transparency
Archiving of energy data in WinCC Unified

EnS —> Acq_Object_1 — Average Power

Energy

Archive ,
~—— L Acq_Object_2 - Average Power

_—— ——~ > Acg_Object 1 - Energy consumption

paliun

— Acg_Object 2 — Energy consumption

OJUIM }u

Acquisition
Objects

J1d-INd
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. Uptima
Archiving mechanism

for WInCC Unified /
Professional

* Buffer on the PLC to bypass short
connection losses

« Data archive on WInCC is generated
automatically
» Contains all variables, which are
configured to be archived in the PLC
* Normal archiving mechanism: WinCC
reads value cyclically from the PLC
* Two big problems for energy data:
« Timestamp is inaccurate
* No data in case of connection
loss

« Special mechanism of the EnS: PLC
writes data in the WinCC archive with
the correct timestamp

SIEMENS



Resource Transparency :
Visualization of energy data in WinCC Unified Energy Suite

visualization with

HMI-Connection

SiVArc for WinCC

EM-PLC Overview screen Unified
. m Faceplate * Basic requirement: Existing HMI-
Acquisition Manual generation connection
Objects

« All screens are realized as faceplates

« SiVArc rules for the Energy Suite can be
automatically generated

» Tool generates one faceplate and the data
household for each Acquisition Object

+ Detail view of measurement point is opened

Screen Screen Screen Il [PXOf =R
Historical | Additional | Advanced  Possibility to open several faceplates (i.e.,
Dl il Dl acquisition objects) in parallel
* Optimized design and architecture for a
Faceplate as popup perfect user experience in WinCC Unified
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Resource Transparency
Visualization of energy data in WinCC Unified

4, Infeed

Periodic Data > Online Data

41.94 kWh 3.07 kWh

838.81 kW 1147.91 kW
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Resource Transparency

Licensing concept for acquisition in the Energy Suite

Engineering license Runtime licenses

Two packages to purchase
Energy object licenses

+ Package of 5 EnOs

* Package of 10 EnOs
Currently not downloaded
directly to the PLC
Number of packages
adjustable in hardware
config
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Licensing in
two steps

* Engineering license to open and work with
the Energy Suite in the TIA Portal (license
needs to be activated in ALM)

« Second part are runtime licenses for
acquisition objects on the PLC

« Concept: “Energy Objects” as currency to
license acquisition and actuator objects

« 1 Acquisition object 2 1 Energy object
« 1 Actuator object 2 9 Energy objects

» Engineering license already includes 10
Energy object license for a basic
configuration

« SiVArc license and all runtime tags for
WinCC Unified/Professional/Advanced
included in Energy Suite license

» Logging tags needs to be licensed

SIEMENS



SIMATIC Energy Management
Architecture examples, energy data acquisition, archiving and monitoring

EnMPRO EnMPRO EnMPRO
Web Client Full Client (optional) SHIHRE SERET Mobile APP

Database and
application server

Existing Office PCs

: Engineering client
Windows 10

Windows 10

MS Office 2019 MS Office 2019 WEB Server
MS Edge, Google Chrome MS Windows Server
= 2019 ==
Corporate LAN
=T ]
] |
S7 1512SP-1 PN + "‘p.-. DMZ / Router

Energy Suite + buffer

WinCC Prof V18
E-monitoring with
Energy suite

Process LAN

ET200SP-1PN
+ Energy Meter, Al, DI

m PAC 4200
=] Gateway
MU DTS

RTU

E PAC 3200 PAC 3200 4
PAC 3100 y
Liquid Gas Current transformer
(pulse) (analog) Liquid as

(pulse) [CUEUL)]
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SIMATIC Energy Management
Architecture examples, energy data acquisition, archiving and monitoring

Factory Overview -

Views

Daua Pesk Load Weakdey Time of Day
Acquisition Managemaent Tuesday 05:14:40
=

PP

Corporate LAN

DMZ / Router

erator

Process LAN

‘ AcginfeedParking
MU DET

RTU .

PAC 3100 & 0 i E - 4
| * A ¥
Liquid Gas Current transformer 4 ; ]
(pulse) (analog) Liquid as

(pulse) [CLE)]
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Energy data acquisition with the SIMATIC Energy Suite C ptlma
Control program configuration instead of programming

T4, Siemens - D:\01_TIAProjects\Ecole_Orig| TIAV15.1_V1.0.1_V16\Demo_EnergyManagementTIAV15.1_V1.0.1 V16 e

Totally Integrated Automation
PORT.

AL

Overall[71037]

Db member
Db member
Db member
Db member
Db member
Db member
Db member
Db member
Db member
Db member

Db member

sul-ppy

Db member
Db member
Db member
Db member

Al Enn

DNRENANAEDAENRRORES
NNRNNRNEDERNAOORE:E

RN ORORRE

S, Properties

|Cj Basic_Panel_Democase [KTP400 Basic PN] General

. el [Tt
Reference projects General

figuration

Name

4 Portal view | i 1 Successfully started runtime simulation.
- PIE :19PM
@ Lo m =R A N O = )
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www.optimacs.com

SIMATIC Energy Suite - Providing energy data available externally
Data export from the SCADA archive

% [ seve project

Devices

ManagementTIAV

s Dev

M CPU_Democase [CPU 15125P-1 PN]

s & netw

Tiigger

L1 Basic_Panel_Democase [KTP400 Basic PN]
£ Comfort_Panel [TP900 Comfort]

£ VMTIAV1S [SIMATIC PC station]

I Ungrouped devices

Se settings

Automatic

Name

File name

ndd_hhmm s

W Sicmens Automation

YCER Automation License Manager H - A Energy_measurement_200721_160012.xlsx - Excel cal - a x
Configure SIMATIC Logon File Home Insert Page Layout Formulas Data Review View Add-Ins @ Tell me what you want to do... Sign in Q_ Share
Documentation
Documents and Settings Gaciont

OFf e e =

Edit smart card

Energy Support Library - Function...

Energy Support Library - Funktions...

OPC XML Manager

S7-PCT - Port Configuration Tool

D
nCounterBott

Process data variant: | U:
User data mapping

Category
Subcategory
Measured variable

Insert atinput address

o From version

A
S7-PLCSIM  Simulating Modules

[} RLC. S7-PLCSIM Advanced V3.0
'._‘}! SCADA WebUX Configuration man...

SEQY Security Controller
&
I
i
2 o m = Jf B A -
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Archivdaten

MS Excel 2010
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SIMATIC Energy Suite
Load management
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Resource Transparency ﬁ

SIMATIC Energy Suite

Processing and
monitoring with WinCC

.=~ SIMATIC Energy Suite

- Acquisition
Energy data acquisition
- Load management
PLC based Peak- and Base-load management for
Consumers, Producers and Storages
- Energy Efficiency Monitor
Standardized efficiency evaluation of machines

Production level

Field level, e.g. drive motor \

o= Integrated energy measurement
Directly in the field: For example
with SIMATIC Energy Meter (ET 200SP)
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SIMATIC Energy Suite
Peak Load management — Tech Slides
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Resource Transparency
Integration of data acquisition in the Energy Suite

Efnergy program Visualization
m or acquisition with SIMATIC HMI (only

TIT Q_ acquisition)
o =» I

Energy Efficiency-
= Monitor program
bd

I\/Ieasgrement l\/Ieasu_rement Q ||» I
Point 1 Point 2 @ Visualization &
archiving

with WinCC
Load management Unified/Professional

& » W |
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Resource Flexibility Resource
IS the key to optimize consumption Elexibil ity

Use Case scenario

» Energy transparency and analysis
installed in the factory

« After several months, customer wants to
analyze the consumption to find ways to
optimize energy costs

SIEMENS
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What are energy cost factors?

Taxes
* Energy and electricity taxes

d"vﬁ

Capacity charge

* Power supply company
guarantees maximum load

« Capacity charge = largest
15 min. slice over a year x price
per kW

Power
consumption

».

Ll .
" Time

'\

1 year

Unit price
* Based on consumed energy

« Consumed energy X
price per kWh

* Analogous to private households

[kW]

[time]

P2geed®0  Wmessticted | © Siemenms 2228 |siéemean Sonrsisiatiatenergprgyamsgyegentent
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Resource Flexibility Resource
IS the key to optimize consumption

Flexibility

Use Case scenario

» Energy transparency and analysis
installed in the factory

« After several months, customer wants to
analyze the consumption to find ways to
optimize energy costs

« Peak smoothing seems like a tool to
avoid violating a power limit contracted
with the energy supplier

Challenge

* Avoid violating average power limit

» Automated switching of aggregates to
reduce stay within a certain power limit

* Include different kind of an aggregates to
not influence the production during
switching
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Peak Load Management : :
Requirements for peak load management systems Application

requirements for peak
load management

* Analysis of suitability of peak load

 All 15-minute consumptions over certain
period of time (best one year) on the x-
axes

_E management for customer application after at
=2 _ least %2 - 1 year of data acquisition

% Potentially _ * Duration curve of the infeed can be used for
S peak reduction analysis

>

S

Q

c

L

« Consumed energy on the y-axes

+ 15-minute values sorted from the highest
(left) to the lowest consumption (right)

« Criteria for suitability is a small peak of 15-

One minute values on the left = This means, peaks
Year rarely occur and can probably be prevented
Only few high peaks + Flat curve means constant consumption =»
‘ Permanently used consumers needs to be

OV CINIE yietel switched off in case of LMGT
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Peak Load Management
Possible saving potentials

potentials — example

calculation
Old peak
§ value 5.0 MW
s & T TTTTTTTTTTTTTTTTTTT .
= Potentially Reduction 50/
5 peak reduction potential 0
U (e
()
0 New peak limit

in LMGT

Price per kW 120 €/kW

One ; "
Year Potential 250 kW * 120 €

‘ Only few high peaks ;:\;Lng e 30000 €

over one year
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SIMATIC Energy Suite Load Management —

Basic preconditions

Production process
Should not be influenced
Base load

Measurement value

I

Consumers
Can be switched off

Variable power
(e. g. chiller, heating,
compressor, ...)

Producer
Can be switched on

Variable power
(e. g. generators, ...)

I

Control viarelay or analog value
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Acquisition of the infeed

Captures the total consumption of all
actuators and production
Measurement device should provide
an energy counter in best case

Alternatively a power value can also be
provided

Data processing and
preparation
S7-1500 PLC

SIMATIC Energy Suite must be
available

An energy object is generated of the
acquired data of the device

Archiving period of the energy object
specifies the monitoring period of the
load management

SIEMENS




Peak Load Management
Functionality of a general peak load management system

Load management
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Optima™

.COm

Functionality ot a
general load
management system

» Customer requirements for a peak load
management system

Avoidance of load peaks by limit regulation
Integration of existing measuring points
High availability of the system

Scalability of the system, e.g. integration of
future e-car charging areas

Production process should not be influenced
by the system

« General functionality and advantages of a peak
load management system

1.

Avoiding load peaks without influencing
the production process

Automatic regulation of the system by
switching defined actuators

Feedback of actuators to system

SIEMENS



Peak Load Management
General functionality of a load management system

Power consumption = Energy consumption —  Forecast —
A
1
1
1
1
1
1
[
1
Limit ,
1
1
1
1
1
1
1
1
1
1
1
1
1
1
=
| q
: Time
| —>
1 1
Start | ' End
Period ! ' Period
Forecast
Energy
demand
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Functionality o
a peak load
management system

Analysis of the energy consumption over a
defined period of time (normally 15 minutes)

Consumption at the end of the period is
calculated with an algorithm (forecast)

Regulation of the system according to relation
between forecast and a user-configured limit

* Forecast > Limit
=>» Energy level will be reduced

* Forecast < Limit
=> Energy level can be increased

Example:

SIEMENS



Peak Load Management

General functionality of a load management system Functionality o
a peak load
Power consumption ==  Energy consumption —  Forecast — man ag em ent System

A
* Analysis of the energy consumption over a

defined period of time (normally 15 minutes)
5 « Consumption at the end of the period is

Limit

calculated with an algorithm (forecast)

* Regulation of the system according to relation
between forecast and a user-configured limit

' __ @ Forecastt .
/ ——— ' * Forecast > Limit
j —— . => Energy level will be reduced

* Forecast < Limit

Ti .
R e - Energy level can be increased
Start ! l End « Example:
el ty 3 (el - t1 — Forecast << Limit & Energy level }
Energy I
demand
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Peak Load Management : :
General functionality of a load management system Functionality o

a peak load
Power consumption = Energy consumption —  Forecast — m an ag e m e nt Syste m

A
Forecast t, * Analysis of the energy consumption over a

defined period of time (normally 15 minutes)

« Consumption at the end of the period is
calculated with an algorithm (forecast)
* Regulation of the system according to relation
between forecast and a user-configured limit
 Forecast > Limit
=>» Energy level will be reduced
* Forecast < Limit
=> Energy level can be increased

Limit

Time

[
T L

End + Example:

-

Start ' '
Period : i ta L - t1 — Forecast << Limit & Energy level }
- - - t2 — Forecast >> Limit & Energy level |
Forecast < Limit > Limit

Energy I
demand
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Peak Load Management : :
General functionality of a load management system Functionality o

a peak load
Power consumption = Energy consumption —  Forecast — m an ag e m e nt Syste m

A \E

* Analysis of the energy consumption over a
defined period of time (normally 15 minutes)

« Consumption at the end of the period is
calculated with an algorithm (forecast)

* Regulation of the system according to relation
between forecast and a user-configured limit

* Forecast > Limit
=>» Energy level will be reduced

* Forecast < Limit
- => Energy level can be increased

Start End « Example:
Period : i ta s 3 (el - t1 — Forecast << Limit & Energy level |
- t2 — Forecast >> Limit & Energy level |
* t3 — Forecast > Limit = Energy level

Forecast t5

Limit

Time

\
S Y R 'S

Forecast < Limit > Limit > Limit

Energy
demand I l \
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Peak Load Management
General functionality of a load management system

Power consumption =—  Energy consumption —  Forecast —

\\

A

Limit

Forecast t,

Time

Start ' ' . . ' End
Period ! t; t, ts ty ' Period
Forecast < Limit > Limit > Limit < Limit

Energy 1 | \ 7
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Functionality o
a peak load
management system

* Analysis of the energy consumption over a
defined period of time (normally 15 minutes)

+ Consumption at the end of the period is
calculated with an algorithm (forecast)

* Regulation of the system according to relation
between forecast and a user-configured limit

* Forecast > Limit
=>» Energy level will be reduced

* Forecast < Limit
=> Energy level can be increased

* Example:
* t1 — Forecast << Limit =» Energy level T
- t2 — Forecast >> Limit & Energy level |
* t3 — Forecast > Limit = Energy level
* t4 — Forecast < Limit = Energy level ¥
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Peak Load Management C ptlma
Hardware concept Hardware concept

for a LMGT system

PLC with load
management

« Central PLC with load management system
(normally at least CPU 1516 with SMC of
256MB)
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Peak Load Management
Hardware concept

Switching commands

PLC with load
management

Switching commands

— —_—

h! o4 h!

ik T it h!

!!! 1h ||| I'I
Switchable . _._._._!! M _._._.. || Switchable
consumers ‘T T T T = Sl producers

g
y
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Feedback of the

ii status -E'-'ﬁ

ic-energy-management

(

Optima*

www.optim.

Hardware concept
for a LMGT system

« Central PLC with load management system
(normally at least CPU 1516 with SMC of
256MB)

+ Switchable actuators (consumers or
producers) for regulation of limit

* Physical connection from PLC to actuators
to signal switching commands

* Feedback of the actuator status after
switching command
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Peak Load Management
Hardware concept Hardware concept

for a LMGT system

Measurement PLC with load
of the infeed management
Energy counter + Central PLC with load management system
R - (normally at least CPU 1516 with SMC of
_ T T T T T T T T 2 256MB)
| |
Switchi + Switchable actuators (consumers or
witching commands ) o
—_— producers) for regulation of limit

Switching commands
gg
= =SS PELEREREL =S * Physical connection from PLC to actuators

' T to signal switching commands

1 - Feedback of the actuator status after
I switching command

System-relevant Switchable il o Switchable - For consumption forecast, measurement of the
process consumers T T = =°=°="" producers overall infeed is necessary. Value provided to
Feedback of the the PLC
-o- A 2 status T
R o
() O %
d Measurement of the
overall consumption D
| | |

SIEMENS
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Peak Load Management

Hardware concept

Measurement
of the infeed

System-relevant
process

-—
g
() O

Y R
|

PLC with load

management
Energy counter

Central
visualization

— s
|_|| ...................... ||_|

ik s ik

Il i i n!

It i 1 !
Switchable ._._._._'" | Yi_._._._ Switchable
consumers T T T T° B Tt T T producers

? Feedback of the
PN ol i status b
E]T Measurement of the
]

overall consumption
| )
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Optima

www.optimacs.com

Hardware concept
for a LMGT system

« Central PLC with load management system
(normally at least CPU 1516 with SMC of
256MB)

+ Switchable actuators (consumers or
producers) for regulation of limit

* Physical connection from PLC to actuators
to signal switching commands

+ Feedback of the actuator status after
switching command

* For consumption forecast, measurement of the
overall infeed is necessary. Value provided to
the PLC

« Operating and monitoring with central
visualization system

SIEMENS
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Peak Load Management C pt'ma
Software concept Software concept o

the LMGT In the
I Forecast Energy Suilte

calculation
@ + Measurement of infeed needs to be provided
andr: by the Energy Suite as acquisition object
1 ” ” " » Function block calculates the forecast for the

end of the period with interpolation algorithm
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Peak Load Management U Pt'ma
Software concept Software concept o

the LMGT In the
Forecast Energy Suite

calculation
@ + Measurement of infeed needs to be provided
andr: by the Energy Suite as acquisition object
1 ” ” 1 * Function block calculates the forecast for the

end of the period with interpolation algorithm
LI + Control block compares the forecast with a
user-defined setpoint and decides about

switching actions of actuators

i

i

i

i

i
Control
block

@
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Peak Load Management

Software concept Software concept o
the LMGT In the
caleuaton | Actuators Energy Suite
@ A + Measurement of infeed needs to be provided

andr: by the Energy Suite as acquisition object

1 ” ” ‘\ * Function block calculates the forecast for the

end of the period with interpolation algorithm

it Consumers )
i + Control block compares the forecast with a
it user-defined setpoint and decides about
g l — switching actions of actuators
|I| En - Specified actuator block for each type, which
i p—"—N handles communication with the actuator
Control Producers (control and feedback signal)
block
j _uEu@
-WE EER
Storages

Page 116  Unrestricted | © Siemens 2024 | siemens.com/simatic-energy-management SI E M E N S



Peak Load Management
Software concept

Forecast
calculation

Y

1h

i

i

|'| R

i

i
Control i
block ili

I Mailbox

Request
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Actuators

N

Consumers

P .
]
Producers

Software concept o

(

Optime

www.optimacs.com

the LMGT In the
Energy Suite

Measurement of infeed needs to be provided
by the Energy Suite as acquisition object
Function block calculates the forecast for the
end of the period with interpolation algorithm
Control block compares the forecast with a

user-defined setpoint and decides about
switching actions of actuators

Specified actuator block for each type, which
handles communication with the actuator
(control and feedback signal)

Components work independently, information
exchange with special mailboxes

* Request mailbox for status update of the
actuators

« Task mailbox for delivering switching tasks
to the actuators
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Peak Load Management

Software concept Software concept o
the LMGT in the
Forecast :
calculation Actuators E ner g y S ul te
@ 2 * Process of a typical switching cycle in peak
c andr: load management
1 ” [l:: Lo 1. Calculation of forecast and update of
. 1
8 Mailbox i Consumers value
:I: 0o 2. Analysis of forecast and setpoint of
it -— .l. control block
i riZIEiE E-Z—:-Z—:-I—:!:! 3. Request of control block to update
i ::: @ > LIZiEiE E current status of actuators in request
!!! it Request :,: """ mailbox
Control e it e ;i; Producers 4. Actuators get request and update their
block i ) current status in the request mailbox
_._..Mu i 5. Selection of actuators to be switched
SNE - 0 1 l.. based on request mailbox information
e hﬂ! — 1
X — R e e T } e EEE@ by the control block
LLLL — @ 6. Task updated in the mailbox
G Task Storages 7. Actuators read task mailbox and switch

if necessary
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Peak Load Management
Software concept

Forecast
calculation

Y

1h

i

i

|'| R

i

i
Control i
block ili

I Mailbox

Request
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Actuators

N

Consumers

P .
]
Producers

Software concept o

(

Optime

www.optimacs.com

the LMGT In the
Energy Suite

Measurement of infeed needs to be provided
by the Energy Suite as acquisition object
Function block calculates the forecast for the
end of the period with interpolation algorithm
Control block compares the forecast with a

user-defined setpoint and decides about
switching actions of actuators

Specified actuator block for each type, which
handles communication with the actuator
(control and feedback signal)

Components work independently, information
exchange with special mailboxes

* Request mailbox for status update of the
actuators

« Task mailbox for delivering switching tasks
to the actuators

SIEMENS



Peak Load Management
Switching of actuators

Power consumption =— Energy consumption Forecast —
“ 1 1
Actuators | :
Limit  (—s :
1 En Generator i ]
- |
2 L& Cooling i |
Warehouse i | Time
Start E E End
ey « . Period

3 eCar
Charging

W
4 ot th_er
_rese;  Boiling

Forecast

Energy demand
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Peak Load Management
Switching of actuators

Power consumption =— Energy consumption Forecast —

A

Actuators

Limit

= TR T RS
1 En Generator
D

/ — —‘ FOI’ecaSt tl
—
— —
—
— —
—

2 L& Cooling i = |
|| Warehouse | — | Time
Start ! : ' End
Period ! t; ' Period
3 eCar .
Charging Bh 8h .
4 4
e
4 LA | Water %
Boilin
et g Forecast < Limit
Energy demand I

Page 121 Unrestricted | © Siemens 2024 | siemens.com/simatic-energy-management SI E M E N S



Peak Load Management
Switching of actuators

Actuators

Page 122

e ¥ T .
En Generator
[ ]

P—N Cooling
|| Warehouse

eCar
Charging

-"’-’-i Water
_rese;  Boiling

Power consumption =—— Energy consumption

A

Limit

Forecast —

1
‘ Forecast t,

Time

»

Forecast < Limit > Limit

Energy demand I \
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Peak Load Management
Switching of actuators

Power consumption =— Energy consumption — Forecast ——

A

Actuators i ] _‘ Forecast t,
: : -
Limit : : ——
bl : : o
1 1 -
1 En Generator ] -
[— — |

5 L& Cooling ;
|| Warehouse i Time
Start ! : : : End
Period t; t t Period

3 eCar
Charging

4 'I Water

Boiling

2 K]
1 1 1
Forecast < Limit > Limit > Limit

Energy demand I \ l
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Peak Load Management
Switching of actuators

Power consumption =— Energy consumption — Forecast ——
A 1 1 1 1 1 1
Actuators ; ; ; \ ; ;
it = : : : : '
i i i | i - - i Forecast t,

1 En Generator | i i ] i
L] ! : : g
) & Cooling i i

|| Warehouse i | Time

Start ! : : : : ' End
Period t; t t t, . Period

3 eCar
Charging

4 'I Water

Boiling

2 3
1 1 1 1

Forecast < Limit > Limit > Limit < Limit

Energy demand I \ l /
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Peak Load Management
Switching of actuators

Power consumption =— Energy consumption — Forecast ——

\\

A

Actuators

Limit

= TR T RS
1 En Generator
D

5 L& Cooling
|| Warehouse

3 eCar
Charging

4 'I Water

Boiling

Time

Start End
Period t; t t t, ' Period

2 3
1 1 1 1

Forecast < Limit > Limit > Limit < Limit

Energy demand I \ l /
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Peak Load Management
Visualization of load management in WinCC Unified

EM-PLC

LMGT
System

a4

Actuator
Objects

Lis

| !
—
-
I

1
LMGT
Faceplate

Actuator
Faceplate

Configuration
Screen

Overview

Screen

Administration
Screen

Configuration
Screen

Overview
Screen

Administration
Screen
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Opti

www.optimacs.com

LMGT visualization
with SiIVArc for
WIinCC Unified

+ Basic requirement: Existing HMI-connection
« All screens are only copied once

« SiVArc rules for the Energy Suite can be
automatically generated

+ Tool generates the visualization for the general
load management system and all actuator
objects

« LMGT system: One faceplate and the
data household

« Actuators: One faceplate and the data
household for each Actuator Object

+ Faceplate sets the tag prefix of the screen
window

+ Screens get access to correct instance data
household when opened

SIEMENS
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SIMATIC Energy Suite load management
Visualization example

- .
4 Load management control X kg Heating X
E P @ @ 1
on 30.06 kWh 9.01 kWh 625.00 kWh 500.00 kWh [ 0 min 58 sec 3 min 00 sec 1 BROE Y 6.87 kwh On - de-escalated

—— — Energeticlevel
Energy in period — Limit === Current period Previous period Deviation to setpoint Energy Power

1000
Setpoint
'

738 sec I ) " 4927 I

——
Actual power [k] Last minute Last 3 minutes Period time

2:01:40 P 2:071:50 P

1140 kw
Period time

0:00 min m 308 min @ » " 6.87 kwh

Overview Configuration Administrator

-125 kywh

Actor list

Type Harme

Heating 1

Overview of the load management
Presentation of the previous and current period
using a triangle diagram

( Historical values of the infeed up to 7 days

Cooling 2 = List of all actors including status and configuration
cooling3 possibility

15000

10000

Heating 3

- Heating 4
0 [min] 215

Cooling 1

——
Average power [kKiv] Last 7 days Last day Last 8 hours Last hour

Cooling 4

Detail view per actuator

aenerstor2 ‘ = All relevant information at a glance
= Subsequent configuration possible

= QOperation of the manual mode

ID51-60 ID41-50 ID31-40 ID21-30 ID11-20 ID1-10

Qverview Configuration Administrator Infos
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SIMATIC Energy Suite load management —
License concept

L, -

q
Y

Three energy object licenses [&«#
per actuator object Eo

One energy object license
per acquisition object

Energy object licenses as a kind of
“currency”, usable for acquisition
objects as well as actuator objects

Licenses as bundles of 5 or 10

24x Acquisition objects 30x Actuator objects

= 24x Energy object licenses = 270x Energy object licenses

Total: 294x EnO licenses

=> e. g. 29x 10 bundle
+ 1x 5 bundle
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SIMATIC Energy Suite V19
License concept

Page 129

Note: All Runtime Licenses are countable and version neutral, Runtime Licenses are provided as CoL

Unrestricted | © Siemens 2024 | siemens.com/simatic-energy-management

Engineering . .
SIMATIC Energy Suite V19 Engineering 6AV2108-0AA02-3AHS 3 865,- € Benefits for the customer:
inkl. 10 Energy Objects (2 x 5 EnO) 6AV2108-0AA02-3AA5 (o4 1038,- € = Cost sensitive entry
Upgrade V14..V18 -> V19 6AV2108-3AA02-3AES o 312,-€

) ) _ ) SIOS: 109761410 = Scalable
SIMATIC Energy Suite V19 Engineering Trial
R e 6AV2108-0AA02-3AAT @ | 2915-€ Customer only has to buy
SIMATIC Energy Suite Engineering, 6AV2108-0AA00-0AY0 L2 129,-€ what he needs
SW Update Service 6AV2108-0AA00-0ALO [od 145,- €
Runtime - SIMATIC Energy Suite S7-1500 = Futu re_proof
6AV2108-0CF00-0BHO ) 2 216,- € . . .
5E Objects (1x 5 EnO “ ’ RT-License Is version-
nergy Objects (1x 5 EnO) 6AV2108-0CF00-0BBO o 242,- € _
independent
10 Energy Objects (2x 5 EnO) 6AV2108-0DF00-0BHO + 432,-€
A 6AV2108-0DF00-0BBO 2 485,- € « Elexible
6AV2108-0FHO0-0BHO 3 2162,- € . . . .
' — ’ Licenses can be distributed in
50 Energy Objects (5x 10 EnO) 6AV2108-0FH00-0BBO o | 2426-€ ,
the site
100 E Obiects (10x 10 EnO 6AV2108-0HHO0-0BHO 3 4325,- €
nergy Objects (10x 10 EnO) 6AV2108-0HH00-0BBO & | 4853-€

EnO - Energy object | ColL — Certificate of License

SIEMENS



SIMATIC Energy Suite
Licensing examples

NO
Energy Suite
RT License?*)

Central
14x Energy PLC
10er EnO License
1x
5er EnO License

MTH B

NO
Energy Suite
RT License?*)

13x

10er EnO License
3X

5er EnO License

CoL - Certificate of License

Building #1 Building #2 Building #3

EnO — Energy object (1x Energy object = 1x Measuring point)
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SIMATIC Energy Suite load management —

When do | achieve the ROI?

Exemplary use case

Consumption

Permanently
needed load

1 year " Time

| Savings

Consumption

Base load
P

>

1 year " Time

remains stable

o
(@
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Highest
load peak:

Price per
kW/year:

Capacity
Charge per
year:

Highest
load peak:

Price per
kW/year:

Capacity
Charge per
year:

9.000 kW

100,00 €/kW

900.000,00 €

8.000 kW

100,00 €/kW

800.000,00 €

=

Hardware
(PLC,
Server,...):

30.000,00 €

Software

(EnS, WinCCQC): 5.000,00 €
Licenses for
actuators

(80X): 9.600,00 €

Return on Invest (ROI)

SaVIngs. 100.000,00 €

per year:

Costs

for LMGT: 44.600,00 €

Return of

Invest (ROI): 0,45 years
SIEMENS



Peak Load Management

Load management system must be adapted to reality

LMGT
system

|||||||||||||||||||||

|||||||||||||||||||||

|||||||||||||||||||||

Visualization

GOAL: Adapt
system to reality

|||||||||||||||||||||

Actuators

SIEMENS
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Peak Load Management SN T _ _ U pt'ma
Configuration of the load management system :5’75 :L_II ; Confi gu ration o

_____ the LMGT system
In WinCC Unified

A * Energy supply company
« Contractually agreed limit [in kW]

+ Setpoint for switching actions [in % of
limit]

Power

Limit [kW]

Setpointi.e. 70%
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Optima’

Peak Load Management T _ _
Configuration of the load management system . -y Confl guration o
the LMGT system
Suppression Limit tolerance Stabilization N W| N CC U N |f| ed
delay time time delay time
\ A \ : \ \  Energy supply company
5 A | Y ! » Customer system behavior
§ \ - : Limit [kW] » Suppression delay time (settling of system

after start of the period, limit and setpoint
not active during this time)

« Limit tolerance time and value (ramping of
setpoint after start of the period to avoid
unnecessary switching actions)

- Stabilization delay time (no analysis of
forecast after switching action)

Start of Switching
the period action

Page 134 Unrestricted | © Siemens 2024 | siemens.com/simatic-energy-management SI E M E N S



Peak Load Management
Configuration of the load management system ...

Switched on Escalated Switched on

»
>

[ | | |

________________________ r‘\‘tf Typical
power

Power of consumer

Potential escalation energy
Potential de-escalation energy
Potential escalation energy

v Standby
power

e et

Escalation of De-escalation
consumer of consumer
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Opt
Configuration o
the LMGT system

In WinCC Unified

* Energy supply company
» Customer system behavior
* Actuator behavior

www.optimacs.com

+ Typical power (consumption of device,
when switched on)

- Standby power (consumption of device,
when switched off)

« Timing factors (maximum time in
escalation state, minimum time to stay de-
escalated,...)

 Partial consumption possible (no = only
two consumption levels, yes = any
consumption level between typical and
standby)

+ Continuous calculation of potential escalation
and de-escalation energy depending on actual
value in relation to the configured power levels

SIEMENS



Peak Load Management
Configuration of the load management syste

n i

LMGT LMGT can provide
requests energy additional energy

Request for additional LMGT can
energy from LMGT provide energy

oA : :
= 1 1

=} 1 1

N PPl e DA S = TN = g o oo oo o = o = - - e e e e = el e e
(=

o

o

©

5 Energy

% requested

o from

system

Energy

____________ provided
Additional from
requested system

energy

Typical
power

A

System can
provide enough
energy
for complete
y de-escalation

Standby
power

Switched on Partial escalated state
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Switched on

Opt
Configuration o
the LMGT system

In WinCC Unified

* Energy supply company
» Customer system behavior
* Actuator behavior

www.optimacs.com

+ Typical power (consumption of device,
when switched on)

- Standby power (consumption of device,
when switched off)

« Timing factors (maximum time in
escalation state, minimum time to stay de-
escalated,...)

 Partial consumption possible (no = only
two consumption levels, yes = any
consumption level between typical and
standby)

+ Continuous calculation of potential escalation
and de-escalation energy depending on actual
value in relation to the configured power levels

SIEMENS



Peak Load Management
Licensing concept for load management in the Energy Suite

I Engineering license I Runtime licenses

* Two packages to purchase
Energy object licenses
Package of 5 EnOs
Package of 10 EnOs
Currently not downloaded directly
MA to the PLC
*  Number of packages adjustable
in hardware config

—
N
m
-
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Licensing in
two steps

* Engineering license to open and work with
the Energy Suite in the TIA Portal (license
needs to be activated in ALM)

» Second part are runtime licenses for
acquisition objects on the PLC

+ Concept: “Energy Objects” as currency to
license acquisition and actuator objects

» 1 Acquisition object & 1 Energy object
« 1 Actuator object £ 9 Energy objects

* Engineering license already includes 10
Energy object license for a basic
configuration

» SiVArc license and all runtime tags for
WinCC Unified/Professional/Advanced
included in Energy Suite license

* Logging tags needs to be licensed

SIEMENS



Resource Flexibility
IS the key to optimize consumption

Page 138 Unrestricted | © Siemens 2024 | siemens.com/simatic-energy-management

Resource
Flexibility

Use Case scenario
» Energy transparency and analysis
installed in the factory

« After several months, customer wants to
analyze the consumption to find ways to
optimize energy costs

« Peak smoothing seems like a tool to
avoid violating a power limit contracted
with the energy supplier

Challenge

v" Avoid violating average power limit

v' Automated switching of aggregates to
reduce stay within a certain power limit

v Include different kind of an aggregates
to not influence the production during
switching

SIEMENS



Peak load management

Benefits and Values

Short
amortization

The limitation of the average
power due to avoidance
prevent contractual penalties
leading to short amortization
time

Ensured software
guality

Due to standardized
software module and
libraries.

High flexibility for future
expansion
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Automated
regulation

Limit based switching of
defined aggregates inside a
plant to keep the average
power within a defined limit

b

Less engineering
effort

» Due to guided engineering,
the system is easy to
implement

» Easy know-how transfer for
employees

SIEMENS



SIMATIC Energy Suite
Base Load management
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Resource Flexibility
IS the key to optimize consumption

Page 141 Unrestricted | © Siemens 2024 | siemens.com/simatic-energy-management

Resource

Flexibility

Use Case scenario

Rising energy prices increase attractivity of
self-produced energy as an alternative
Short-term production-related changes lead to
unpredictable energy consumption

Produced energy should be used to
compensate spontaneous load peaks

Challenge

Intelligent usage of self generated sustainable
energy supply to reduce external supply

To get a more planning security the
consumption of the plant need to stay within a
defined area

Automated switching of aggregates to stay
within configured area

SIEMENS
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Base Load Management _ _ C ptlma
Functionality of a general base load management system Functionality ot a

general base load
management system

Base load
management system » Customer requirements for a base load
management system

* Monitoring of configured limits and automatic
regulation of system

* Integration of existing measuring points
 High availability and scalability of the system

« General functionality and advantages of a base
load management system

1. Smoothing of the overall consumption
curve of the application

2. Automatic regulation of the system by
switching defined actuators

3. Switching actions based on the feedback

General load
e e e e e e e e T T T T T T T T T T S T T T T T T T T T T T T T T T T T T T, of actuators to the system

Cooling Compressor Generator
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Base Load Management
General functionality of a load management system

Power consumption =—

A

Upper
Limit

Lower
Limit

Time
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Functionality o
a base load
management system

+ Continuous analysis of the actual power value
(resp. an average over the pasti.e. 10
seconds)

* Regulation of the system according to relation
between average value and the user-
configured limits

+ Average > Upper limit
=> Consumption level will be reduced
* Average < Limit
=» Consumption level can be increased

SIEMENS



Base Load Management
General functionality of a load management system

Power consumption =

A

Upper A

Limit

Lower

Limit
. Time
ty
e > Upper limit
value
Consumption l
level
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Functionality o
a base load
management system

Continuous analysis of the actual power value
(resp. an average over the pasti.e. 10
seconds)

Regulation of the system according to relation
between average value and the user-
configured limits

+ Average > Upper limit
=> Consumption level will be reduced

* Average < Limit
=» Consumption level can be increased

Example:
+ t1 — Average > Upper limit = Consumption l

SIEMENS



Base Load Management
General functionality of a load management system

Power consumption =

A

Upper /;\

Limit

Lower

Limit
. . Time
U L
Average > Upper limit Allowed
value area
Consumption N
level l
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Functionality o
a base load
management system

+ Continuous analysis of the actual power value
(resp. an average over the pasti.e. 10
seconds)

* Regulation of the system according to relation
between average value and the user-
configured limits

+ Average > Upper limit
=> Consumption level will be reduced

* Average < Limit
=» Consumption level can be increased

« Example:
+ t1 — Average > Upper limit = Consumption l
* t2 — Average = OK = Consumption —>

SIEMENS



Base Load Management : :
General functionality of a load management system Functionality o

a base load
Power consumption — man ag em ent SyStem

A

Upper /;\

Limit

+ Continuous analysis of the actual power value
(resp. an average over the pasti.e. 10
seconds)

* Regulation of the system according to relation
between average value and the user-
configured limits

+ Average > Upper limit
=> Consumption level will be reduced
Limit !
' ' \ + Average < Limit
! =» Consumption level can be increased
! . i Time - Example:
t; t, ts * t1 — Average > Upper limit = Consumption l
* t2 — Average = OK = Consumption —>

ATHEIS > Upper limit Al < Lower limit .. .
value area - t3 — Average < Lower limit & Consumption %

Consumption l N I

Lower

level
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Base Load Management

General functionality of a load management system Functionality o
a base load
o conunpton — management system

A
+ Continuous analysis of the actual power value

(resp. an average over the pasti.e. 10
seconds)

| * Regulation of the system according to relation
] between average value and the user-
' configured limits
* Average > Upper limit
Lower => Consumption level will be reduced

Limit : : : : _
\/ ! * Average < Limit

=» Consumption level can be increased

Upper /;\

Limit

; Time - Example:
t, t, ty t, - t1 — Average > Upper limit & Consumption |,
* t2 — Average = OK = Consumption —>
PHETELE > Upper limit Al < Lower limit Allowed .. .
value area area - t3 — Average < Lower limit & Consumption 1
Consumption l N I — - t4 — Average = OK & Consumption —*
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Base Load Management C ptlma
Hardware concept Hardware concept
for a base LMGT
I PLC with load system
management

* Central PLC with base load management
system (normally at least CPU 1516 with SMC

of 256MB)

SIEMENS
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Base Load Management
Hardware concept

PLC with load
management

Switching Switching
commands commands
— —_—

ST ey R o

I - i

e Feedback of i e

! the status T !

U i1 g
Switchable Energy Switchable
consumers storages producers

2 ] T T .
A ui
‘H_.'@ E n
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(

ptlma\\

www.optim.

Hardware concept
for a base LMGT
system

* Central PLC with base load management
system (normally at least CPU 1516 with SMC
of 256MB)

» Switchable actuators (consumers, producers
or storages) for regulation of limits

* Physical connection from PLC to actuators
to signal switching commands

+ Feedback of the actuator status after
switching command

SIEMENS



Base Load Management
Hardware concept

Measurement
of the application

Energy counter

PLC with load
management

s
|| [ ]
Switching
Eg commands
<—
n — .
Measurement U Feedback of "'
of the overall Il the status 1
consumption Il .
1
Switchable Energy
consumers storages

Additional load
of application P, N u

-E-
I I

Switching
commands

Switchable
producers

En
D
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(
v
www.optimacs.com

Hardware concept
for a base LMGT
system

Optime

* Central PLC with base load management
system (normally at least CPU 1516 with SMC
of 256 MB)

» Switchable actuators (consumers, producers
or storages) for regulation of limits
* Physical connection from PLC to actuators
to signal switching commands
+ Feedback of the actuator status after
switching command
 For calculation of average value, measurement
of the complete application is necessary. Value
provided to the PLC

SIEMENS



Base Load Management

Hardware concept

Measurement
of the application

Measurement
of the overall
consumption

Additional load
of application

-T-
I

PLC with load

management
Energy counter

—_—
Switching
commands
—
ki iiekia
= [
e Feedback of i
i the status i
! i
Switchable Energy
consumers storages

N

Central
visualization

Switching
commands

Switchable
producers

En
D
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Optima

www.optimacs.com

Hardware concept
for a base LMGT
system

* Central PLC with base load management
system (normally at least CPU 1516 with SMC
of 256 MB)

» Switchable actuators (consumers, producers
or storages) for regulation of limits
* Physical connection from PLC to actuators
to signal switching commands
+ Feedback of the actuator status after
switching command
 For calculation of average value, measurement
of the complete application is necessary. Value
provided to the PLC
« Operating and monitoring with central
visualization system
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Base Load Management
Switching of actuators

Actuators
=5 Battery
B storage

e W W N .
En Generator 1

En Generator 2

@ Forklift
o¥e - cCharging

Power consumption =——

A

Upper

Limit

Lower

Limit
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Time
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Base Load Management
Switching of actuators

Power consumption =——
'y

Upper /

Actuators [

_é% Battery

storage

Lower
Limit

Generator 1

: Time

t,
i & o
@ Forklift . . .
[ L )

Generator 2

chargin
- ging Average value > Upper limit
Consumption 1
level
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Base Load Management
Switching of actuators

Power consumption =——

A . .
Actuators Lt § '
=5 Battery
EEE@ storage i
Lower i i
Limit
Generator 1 ] ]

: : Time

B & 0 & 0
@ Forklift . . =] . o
o¥e

Generator 2

ove -
chargin
= ging Average value > Upper limit Allowed area
Consumption -
level 1
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Base Load Management
Switching of actuators

Power consumption =——
'y

Upper /\

Actuators [

_é% Battery

storage

Lower

Limit : : :
Generator 1 ] \

Time

U t t3

®H sEH @@
BHe Ha @HA

Generator 2

@ Forklift .
oe

chargin
= g g Average value > Upper limit Allowed area < Lower Limit
Consumption -
level 1 I
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Base Load Management
Switching of actuators

Actuators
_é% Battery

storage

Generator 1

Generator 2

@ Forklift
o¥e - cCharging

Power consumption =——

A

Upper

Limit

Lower

Limit

TR T
L]
E
L]

Average value

Consumption
level
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e e e e
t, t, t t,
BHF HR HE HER
> Upper limit Allowed area < Lower Limit Allowed area
1 - I -
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Base Load Management
Visualization of load management in WinCC Unified

EM-PLC

LMGT
System

a4

Actuator
Objects

Lis

| !
—
-
I

1
LMGT
Faceplate

Actuator
Faceplate

Configuration
Screen

Overview

Screen

Administration
Screen

Configuration
Screen

Overview
Screen

Administration
Screen
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Opti

www.optimacs.com

LMGT visualization
with SiIVArc for
WIinCC Unified

+ Basic requirement: Existing HMI-connection
« All screens are only copied once

« SiVArc rules for the Energy Suite can be
automatically generated

+ Tool generates the visualization for the general
load management system and all actuator
objects

« LMGT system: One faceplate and the
data household

« Actuators: One faceplate and the data
household for each Actuator Object

+ Faceplate sets the tag prefix of the screen
window

+ Screens get access to correct instance data
household when opened

SIEMENS



Base Load Management

Load management system must be adapted to reality

LMGT
system

|||||||||||||||||||||

User limits

|||||||||||||||||||||

|||||||||||||||||||||

Visualization

GOAL: Adapt
system to reality

|||||||||||||||||||||

Actuators

SIEMENS
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Resource Flexibility Resource
IS the key to optimize consumption

Flexibility

Use Case scenario

» Rising energy prices increase attractivity of
self-produced energy as an alternative

» Short-term production-related changes lead to
unpredictable energy consumption

» Produced energy should be used to
compensate spontaneous load peaks

Challenge

v Intelligent usage of self generated
sustainable energy supply to reduce external
supply

v' To get a more planning security the
consumption of the plant need to stay within
a defined area

v' Automated switching of aggregates to stay
within configured area
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SIMATIC Energy Suite
Demo Project
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Demo Project _ o Pt'ma
General information General iInformation o

the demo project

SIMATIC Energiemanagement Demo-Projekt

« Factory will install energy management system
including optimization measures

* Production of sparkling water
* Three different parts of the overall factory
Energy - Factory overview

°o o [ 4
efficiency /"l - Production (Detail view available)
II + eCar loading park (Detail view available)
DEMO PROJEKT + General information
STARTEN

 All values automatically simulated
« Dependency on daytime and weekdays
* Production working two shifts

« Time is simulated and speeded up (1
second real time = 20 seconds in demo
project)

* Archiving period 3 minutes (1 hour
simulated time)
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Demo Project
Energy Suite products
SIMATIC Energy Management Demo Project - 2K =

ENERGY DATA ACQUISITION

or certain applic
w.J efined
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Optima™

ww.optimacs.com

Demo Project
Screen hierarchy eCar loading park

Base load management

Production line 1

Start screen Energy Efficiency Monitor

BT »
I Energy T
. At
v efficiency | /‘I'
g - |ul
— DEMO PROJEKT
% STARTEN
Ao

Factory overview
Peak load management
Data acquisition

ENERGY DATA ACQUISITION

Production line 2
Energy Efficiency Monitor

Overview of the
Energy Suite products

Production lines overview

SIEMENS
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www.optimacs.com

Demo Project :
Energy Suite data acquisition Energy Suite

Data acquisition

g Ei
Generator 1 & 2 o | | |
— OEme 0 o
aak « Every measurement point in the factory has
. B= Production fine 1 an acquisition object
. I S  Advanced data available for every
Office complex e t i
— 3 measurement poin
and | | | o remen PO
i Production line 2 27— 7 2 * Archiving period 3 minutes
ﬂ B8 8 88 8 B8 8
m. Production Production line 2
e Machines 1-3
eCar parking lot
Forklift charging Battery storage
— - . i
Water boiling | |
| |
PN 8=

B'R'ER i3 =

Cold storage eCar charging 1-4 Photovoltaics Office complex
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SIMATIC Energy Suite
Energy Efficiency-Monitor
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SIMATIC Energy Suite
Energy Efficiency-Monitor — Sales Slides
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Resource Transparency
SIMATIC Energy Suite — Energy Efficiency-Monitor

Processing and
monitoring with WinCC

, - !

Production level \_

wmEEaalrr

.~ SIMATIC Energy Suite

PLC based Peak- and Base-load management for
Consumers, Producers and Storages

- Energy Efficiency-Monitor
Standardized efficiency evaluation of machines

Energy data acquisition

'~ Integrated energy measurement

Directly in the field: For example
with SIMATIC Energy Meter (ET 200SP)

Field level, e.g. drive motor
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Resource Transparency Resource
IS one of the keys to sustainability Transparen cy

Use Case scenario

« Due to rising energy prices, it is becoming
increasingly important to have transparency
of the media consumption of machines

* In addition, an efficiency increase must be
provable

« Carbon footprint mandatory in the future,
therefore energy consumption of machines is
necessary

Challenge
v' Transparency of all energy flows on machine
level

+ Comparable consumption data over all
machines

* KPI calculation based on value-add
consumption and production

» Tracking of efficiency measures
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Machine efficiency
Improve your production efficiency

i Operation
i Operational
i Stand-by
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STEP 2 -
Machine efficiency

Situation

* How can the efficiency
of an industrial machine be determined?

* How can the energy efficiency
of machines be compared?

Requirements

+ Vendor-independent machine analysis in
accordance with specification VDMA 34179

+ Easy energy acceptance process due to
standardized evaluation and uniform
acceptance form

Benefits

+ ldentification of savings potentials
through status-related analysis

* Increase employee's awareness of energy
consumption

SIEMENS



Machine efficiency
How can the energy efficiency of machines be compared?

The evaluation of the efficiency How can the
of household appliances has already been standardized efficiency Of industrial machines be
compared?

_ﬁ"""

=
A

D o

I .
=
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Machine efficiency _ ptlma
Why is status-based energy data evaluation so important Where Is the advantage

by using a status-based

Working T T T T T T ------ > 2000 kWh )
T T T > ok evaluation?
I R I > wown
— e — e s 10 kwh - Efficiency index (EnPl) of machines/
A o , lines/ cost centers consistent and
IR IR i i comparable
A 4965 KWh » Energy consumption and cost
RN N o ' evaluation on machine and
cost center level
) » Energy consumption and energy costs
per piece/ shift
« Benchmark of similar machines/
Working products even from different
e manufacturers
Standby
L

The result is the energetic transparency of your machine
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Requirements for a comparative and valid energy efficiency

assessment

Continuous analysis

Monitoring the energy efficiency of the
machine and, above all, the efficient
operation of this machine

Status-related energy analysis

From switched-off status to running
operation

'—I

' Betrieb

. Betriebsbereit

1

. Stand-by
1
. OFF

L
-

Energy profile

And acceptance form based on VDMA
standard 34179 and energy efficiency
protocol for detailed evaluation
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Energy efficiency
assessment

Analysis

Independent of the machine type... through
S7 instructions for production-related and
standardized determination of energy
consumption in machines

Energy evaluation
Already in the procurement phase (low life
cycle costs)

Determined average power values
Can be checked repeatedly during
production (automatic long-term
measurement as an integral part of the TIA
Portal)

SIEMENS



Machine efficiency
The standardized path to increased energy efficiency in production

Standardization Procurement Operation

Uniform energy benchmarks Energy acceptance form for Continuous monitoring (energy
comparison purposes per mode, for all sorts of energy)

Optimization
Analysis and evaluation
Optimization measures

s Local analysis Plant overview

ALL
ilhilil

Local analysis

Benchmark

Efficiency evaluation

Reduced costs

((C
(( .*.
(U
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Two-stage overall concept
Energy efficiency monitor and Energy Manager PRO

1. Local evaluation 2. Central evaluation

Energy Manager PRO

« Continuous monitoring of machine A

) efficiency metrics and benchmarks i
« Automatic data transfer from the

Energy Efficiency Monitor

+ Status-related analysis of energy
data

« Standard function blocks for S7-

" ETR s
" ;
||| ; |"III I I

1200/S7-1500 communication module of the EE
in TIA Portal V19 monitor via wizard
» A standardized energy efficiency « Machine-specific templates for
acceptance form for different types automatic assignment to other
of machine machines of the same type
Production Local analyses Factor overview
machine
o=
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SIMATIC Energy Efficiency Package(s) O p’[lma
For sustainable energy management in production

SIMATIC Energy Efficiency Package (EM) . All-round carefree packages - advantages at a glance

The SIMATIC Energy Efficiency Package (EM) includes the following components: » Licenses included: For the production machine and connection to an existing SIMATIC Energy
Manager PRO Serverl

* Measuring hardware (SIMATIC Energy Meter or Sentron PAC 3220)
+ All components: ISO 50001-compliant tested with TUV certificate

+ Low-effort implementation of energy management in production via the equipment regulation
for operators

SIMATIC Energy Al Energy Meter 480 V Base Unit Energy Efficiency Package (EM) i
Manager PRO Consumer ~ ET200SP ET200SP (6AV6372-3DF67-1AA1) + Price advantage compared to purchasing individual products e\
incl. S7 EE-Monitor V7 (6ES7134-6PA01-0BUD)  (BES7193-6BP00-0BUO)  Listenpreis: 535 € '\ M/"
(6AV6372-2DF67-1AX0) ) >
SIMATIC Energy Efficien cy package (PAC) . Advantages for mechanical engineers Advantages for end users

Facilitates energy-related acceptance of Basis for continuous optimization

The SIMATIC Energy Efficiency Package (PAC) includes the following components: hi
machines Simplified 1SO 50001 certification

EXF"_’”ab'e accep?ance repo_rt Can be used across suppliers (VDMA
Efficiency evaluation according to VDMA standard)

34179 standard sheet on the machine2
Determination of machine availability
Marketing option "Machine ready for energy

Simple integration of machines1

SIMATIC Energy Sentron PAC 3220 Erweiterungsmodul Energy Efficiency Package (PAC) N

Manager PRO Consumer Switched (6AV6372-3DF67-1AA2) management

incl. S7 EE-Monitor V7 (7KM3220-0BA01-1DA0)  Ethernet PROFINET Listprice: 864 €

(6AV6372-2DF67-1AX0) (7KM9300-0AE02-0AA0) \/ \/

1 SIMATIC Energy Manager PRO Server license required (6AV6372-2DF07-2AHO0) | 2 Visualization via Industry Online Support Portal: Contribution 109753230SIMATIC Energy
Management - DI FA
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Energy Efficiency Monitor
System and hardware requirements

When is it possible to use the EE-Monitor:
» Machine has different operating states
= Electrical consumption and/or other media are recorded in the machine

ey O — -0
Measurement technology 0 ﬁ, N T .
= up to 10 measuring points any m = E, HH E
media
SIMATIC CPU

= S7-1200/1500 controller

TIA Portal V19 / STEP 7
+ = Activation via license pro machine

SIMATIC HMI =
= Visualization directly on the panel ©OL

6AV2108-1CF00-0BHO
6AV2108-1CF00-0BBO

EE-Monitor for Machines S7-1500/1200 V

1) The correct number of existing license certificates must be configured in the properties of the CPU hardware in the TIA Portal
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Optional:
SIMATIC Energy
Manager PRO

SIMATIC Energy Manager PRO
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Machine transparency

Benefits and Values

Resource tracking

Get full transparency over the
media consumption per status
and per produced piece

Establish
comparability

» Track the performance
of a machine over time

* Monitor the effectiveness
of efficiency measures

» Compare similar machines
from different vendors
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Reduction
of waste

Media consumption
during non-value adding
times is shown

|dentify potential for
efficiency measures

 If media consumption is
increasing over time this
could be an indicator e.qg.,
for tool wear

» The amortization period for
e.g., a new motor can be
calculated exactly based
on the EEM data

SIEMENS



SIMATIC Energy Suite
Energy Efficiency-Monitor — Tech Slides
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Resource Transparency Resource
IS one of the keys to sustainability Transparen cy

Use Case scenario

« Due to rising energy prices, it is becoming
increasingly important to have transparency
of the media consumption of machines

* In addition, an efficiency increase must be
provable

« Carbon footprint mandatory in the future,
therefore energy consumption of machines is
necessary

Challenge
v' Transparency of all energy flows on machine
level

+ Comparable consumption data over all
machines

* KPI calculation based on value-add
consumption and production

» Tracking of efficiency measures
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Machine efficiency
Improve your production efficiency

i Operation
i Operational
i Stand-by

Page 180 Unrestricted | © Siemens 2024 | siemens.com/simatic-energy-management

STEP 2 -
Machine efficiency

Situation

* How can the efficiency
of an industrial machine be determined?

* How can the energy efficiency
of machines be compared?

Requirements

+ Vendor-independent machine analysis in
accordance with specification VDMA 34179

+ Easy energy acceptance process due to
standardized evaluation and uniform
acceptance form

Benefits

+ ldentification of savings potentials
through status-related analysis

* Increase employee's awareness of energy
consumption

SIEMENS



Machine efficiency
How can the energy efficiency of machines be compared?

The evaluation of the efficiency How can the
of household appliances has already been standardized efficiency Of industrial machines be
compared?

_ﬁ"""

=
A

D o

I .
=
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Machine efficiency _ ptlma
Why is status-based energy data evaluation so important Where Is the advantage

by using a status-based

Working T T T T T T ------ > 2000 kWh )
T T T > ok evaluation?
I R I > wown
— e — e s 10 kwh - Efficiency index (EnPl) of machines/
A o , lines/ cost centers consistent and
IR IR i i comparable
A 4965 KWh » Energy consumption and cost
RN N o ' evaluation on machine and
cost center level
) » Energy consumption and energy costs
per piece/ shift
« Benchmark of similar machines/
Working products even from different
e manufacturers
Standby
L

The result is the energetic transparency of your machine
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Machine efficiency
The standardized path to increased energy efficiency in production

Standardization Procurement Operation

Uniform energy benchmarks Energy acceptance form for Continuous monitoring (energy
comparison purposes per mode, for all sorts of energy)

Optimization
Analysis and evaluation
Optimization measures

s Local analysis Plant overview

Local analysis i

) 1|

4

Benchmark

Efficiency evaluation

Reduced costs

((C
(C .*.
(U

Vendor-independent concept according to measuring specification VDMA34179
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Machine efficiency
Requirements of EE-Monitor on the PLC

EE-Monitor on the PLC

Actual or
+ Counter
Value

* Available for any S7-1500 or S7-1200 PLC

« EEM can be located either on the machine or
the line PLC

* Information needed from the machine

* Machine status — Should be the same
states for all machines, to make them

+ Machine status (1-8) comparable (max. 8 states, default

+ Production counter config according to VDMA 34179)

* Production counter — The produced
0 - pieces of the machine (needed for EnPlI-
calculation)

* Information needed from measurement
devices

» Actual or counter value of the
measurement point

* Up to ten measurement points per
machine
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Machine efficiency . C Pt'ma
Implementation of the EEM on the PLC Implementation of the

EEM on the PLC
without Energy Suite

Manual configuration and
implementation of EEM from
STEP7 instructions

LI!J wp

* Energy Efficiency-Monitor available in the
STEP7 system instructions since TIA Portal
V15

No integration in Energy Suite, manual
implementation of the PLC program
necessary
» Setup of data household with included
system UDTs

« Manual calling of system functions in
OBs and connecting of machine

variables to the correct entries in the
- DBs
* Manual initialization of the whole EEM
_ settings

* No additional Energy Suite installation
required for implementation
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Machine efficiency . C Pt'ma
Implementation of the EEM on the PLC Implementation of the

EEM on the PLC with
Energy Suite

Manual configuration and
implementation of EEM from
STEP7 instructions

LI!J wp

» Since Energy Suite V19, Energy Efficiency-
Monitor is fully integrated in the engineering

+ Configuration of the EEM in the Energy Suite
with automatic generation of the PLC
program

* Generation of data household including
interface for visualization

* Generation of the PLC program with the
calls for the blocks and functions

* No manual coding necessary

« Additional generation of the visualization
for WinCC Unified with SiVArc

* Manual implementation without Energy Suite
still possible (compatibility to old versions
guaranteed)

EEM configuration and
program generation
with Energy Suite

& » W
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Machine efficiency : :
Configuration of EEM since Energy Suite V19 Configuration

of EEM since
EE-M Energy Suite V19

* For modelling the EEM and adapt it to
Standardized

analysis interface the physical machine, the user has
R several configuration properties:

» Machine information (variables for

@ =() production counter and machine
ON ¢y status)
|
Machine
information
0fo]s|

11
Y]
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Optima™

Www.optimacs.com

Machine efficiency
Configuration of EEM since Energy Suite V19

14 Siemens - \wmware-host\Shared Folders\D\Projekte\14_Energy_Suite\17_Demo_ProjectlEM_Demo_Project_V1_0_TIA_V19\EM_Demo_Project_V1_0_TIA_ V19
Help

& J] u D:. 'H ¥ Goonline g¥ i ﬂ ﬁ x

2 o_Project_V1_0_TIA_V19 » Controller_1516_Line_1 [CPU 1516-3 PN 3 on oller_1516_Line_1 » Energy objects » Energy efficiency moni

=

Devices Plant objects

Energy efficienty.monitor systems

Name

(v ne
~ | g Controller_1516_Line_1 [CPU 1516-3 PN/DPF]
Iyo n

Measurement device of Line_1_Filler_1 ConflguratIOI"l Of the Val‘lab|es
= for the machine state and the
ol , piece counter

e Filler_Filler_1
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Machine efficiency : :
Configuration of EEM since Energy Suite V19 Configuration

of EEM since
EE-M Energy Suite V19

| * For modelling the EEM and adapt it to
el e tace the physical machine, the user has
-:—:-:—:-:—:-:—:-:—:-:—:-:—:. several configuration properties:
* Machine information (variables for
production counter and machine
ON ¢y status)
' ' - Machine meta data (name, serial
number, name of status, machine

| type)
Machine Machine
information meta data
— 7
0]o] 8] | m X
- l — l
Ny oo ]

SIEMENS
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Machine efficiency
Configuration of EEM since Energy Suite V19

Energy efficiency monitor systems
Iame Enable Generation
[ 5
=] Filler =
=l

General

)

¥ Connguration

General

Basic settings

Machine type
Machine serial number |56846898
Machine manufacturer

Counter

[¥] Enable Generation

Comment
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.. Comment

2, Properties

Ty Info (D) || 2| Diagnostics

Machine type
[String]

Machine serial
[String]

Machine manufacturer
[String]

Piece counter overflow value

[LINT]

SIEMENS



(

Optima™

Www.optimacs.com

Machine efficiency
Configuration of EEM since Energy Suite V19

Energy efficiency monitor systems
Enable Generation
=l
[
=l

9, Properties |74, Info
Ganeral

b_Genekal

) Configuration

Machine state information

Machine state
Machine state |simProd ine1Visu.machineData1.st

Status information

g up

User defined1

Machine state 1-8
[STRING[14]]
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Machine efficiency
Configuration of EEM since Energy Suite V19

EE-M

Standardized

analysis interface '

O =€
ON 6O
Machine Machine Measurement
information meta data point
S— ’.
o]o[3 X

ol ITX] ‘,&

] oo || B
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Configuration
of EEM since
Energy Suite V19

* For modelling the EEM and adapt it to
the physical machine, the user has
several configuration properties:

* Machine information (variables for
production counter and machine
status)

* Machine meta data (name, serial
number, name of status, machine
type)

* Measurement point (type of
measurement point)

SIEMENS



Machine efficiency
Configuration of EEM since Energy Suite V19

Energy efficiency monitor systems
Mame Enable Generation gte e nte Piece overflow cou...  Comment
&= Line_1_Filler_1 [wt]

= [ine_1_Fller_2 (]

L.
= line_1_Closer_3 =il

Measuremnent device of Line_1_Filler_1
Media data type t ce Enable Generation Comment
=]
=]
: ] ]
counter Si in inel_4_.. v

Energy counter SimMeasPoint_Line1_Machinel_5_.. )

Media data source Unit

- Variable (for type Power or Choose the unit of the
Energy counter) measurement point with
- Acquisition object (for type dropdown (no effect on
Acquisition object) any calculation)

Media data type

- Power

- Energy counter

- Acquisition object
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Machine efficiency
Configuration of EEM since Energy Suite V19

EE-M

Standardized

analysis interface '

O =€
ON — G
Machine Machine Measurement Measurement
information meta data point point meta data
i) = O ~ | @
Ny o
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Configuration
of EEM since
Energy Suite V19

* For modelling the EEM and adapt it to
the physical machine, the user has
several configuration properties:

* Machine information (variables for
production counter and machine
status)

* Machine meta data (name, serial
number, name of status, machine
type)

* Measurement point (type of
measurement point)

* Measurement point meta data
(name, unit)

SIEMENS



Machine efficiency

Configuration of EEM since Energy Suite V19

Energy efficiency monitor systems

Measurement device of Line_1_Filler_1
I
Inreed_rilter_T
C Filler_1
T FIEr_ 1
sh_ Filler_1

Filler_1

General

FoGETETET

\ p—

Configuration

Media setting

Power value

Enable Generation X 3 te
=] ater Fi mP nPr
] bo id Filler
|

simProducticnLine...

data type

["] Enable scaling
Raw inputlow |0
Raw input high |100
Outputlow |0

Output high | 100
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mProductionLine

Enable Generation
=]
=]
[
]
=]

(

Optima™

ww.optimacs.com

cou... Comrment

Comment

&, Properties T4 Info (i) | %/ Diagnostics

Power value

Only available for power
values

Possibility to automatically
scale the input value (i. e.
for analog input value from
ET 200 modules)
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Machine efficiency
Configuration of EEM since Energy Suite V19

Energy efficiency monitor systems
Mame Enable Generation \achine type 3 e state iece counte iece cou... | Comment
]
]
=]

Measure!
Name e ce Enable Generation Comment

& Infeed_Filler_1

Energy counter

Configuration

Overflow counter value
(same as in measurement
device)

Normalization factor (i. e. to
convert KW to W values)

Media setting

Energy counter value

v counter:

MNormalization factor:
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Machine efficiency :
Visualization of EE-Monitor in WinCC Unified Energy Suite

visualization with

HMI-Connection

SiVArc for WinCC

EM-PLC Overview screen Unified
m * Basic requirement: Existing HMI-
_ Manual generation Faceplate connection
EE-Monitor per machine

« All screens are realized as faceplates

« SiVArc rules for the Energy Suite can be
automatically generated

» Tool generates one faceplate and the data
household for each EE-Monitor instance

* Qverview screen for detailed machine

Machine efficiency efficiency analyses is opened in a pop-up

overview screen « Optimized design and architecture for a
perfect user experience in WinCC Unified

Faceplate as popup
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Machine efficiency
Extended machine analysis with Energy Manager PRO

1. Energy Efficiency-Monitor on PLC 2. Energy Manager PRO

« Automatic generation of the machine efficiency data * Most simple connection of machines

» Efficient configuration
+ Generating of instances from machines by using templates

» Configuration of the Energy Manager PRO connection

data in the visualization
« Continuous efficiency monitoring

» Driver for the automatic communication between the EEM  Dashboard
and EnM PRO integrated in generated code (since Energy * Reports (cost center)
Suite V19 Update 2) « Direct communication to the S7-PLC
.

Local analyses

Production : :
‘ on panel Factory overview

machine

Machine builder: Local evaluation Machine operator: Central Evaluation
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Machine efficiency C ptlma
Visualization of the EE-M in WIinCC Unified Widget for productivity

of the machine

List of available

measurement points ossmout Problems Widget for the efficiency

in the mach"’]e Consumption per ltem | Productive Energy Energy per Status Consumption per Piece (EnPI)  >| of the production
Infeed_Filler_1 138.82 Wh Ipcs

6 pcs 29.01.2024 11:03
Conveyor_Filler_1 8.74 Wh Ipcs

10(
138.8Wh /pcs 120.0Wh  /pcs

Filler_Filler_1 83. / 21532.97Wh

Fresh_Water Filler_1

Widget for actual and
reference
measurement for
evaluation of efficiency Reference Measurement Results of Measurement
measures

Waste_Water_Filler_1

29.01.2024 10:18:03

000 : 05 :33

Actual Measurement >l

0.1% -21.8%

29.01.2024 10:23:49
3778.77 11709.91 57988.73 127271.50 58166.26 51317.73

000 : 05 : 22 3783.64 14974.26  61282.10 130558.90 61348.65 54661.87
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Machine efficiency
UC for the EE-M — State-based energy data calculation

[¥]

Machine 1 state

Average power
values per state

=)
machine 1
D -

1¥]
o

D ¢ D)
D ¢ D)
D ¢ )

Average power
values per state
machine 2

60 O

00 OOF OOF OO | OOE we
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Optima
Use cases for the
EE-M — State-based

energy data calculation

* One single energy counter for every machine
state (per measurement point)

* Time measurement for duration of every
machine state

» Calculation of the average power per
machine state

=>» Base for manufacturer-independent machine

analysis (requirement: unified states for all

machines)

imacs.

SIEMENS



Machine efficiency
UC for the EE-M — Evaluation of efficiency measures

Compare values after each
actual measurement
ie.
Commissioning

)

Use case for
»continuous analysis*®

\ 4

Statement about the
efficiency development

A
1

Defined period Defined period
& i. e. one month &’ i. e. one month &

ref act act

Compare values before and
after implementation

S

Use case “evaluation of
efficiency measures”

———— Implementation of efficiency measures ——— Evaluation about effect of
: . efficiency development
@ @
ref act
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Opt
Use cases for the
EE-M — Evaluation of

efficiency measures

» Two possible recoding types: Actual and
reference measurement

* UC for continuous efficiency analysis

« Areference measurement serves as fix
comparative value at a defined time, e.
g. after the commissioning

* The actual measurement can be used
as continuous analysis for the
progress of efficiency by measuring and
analyzing in regular periods

» UC for the evaluation of efficiency
measures

www.optimacs.com

+ Efficiency measures can be evaluated by
measuring before and after their
implementation

» Protocol can be generated for results of
reference and actual measurement

SIEMENS



Consumed energy

Optima’

imacs.

Machine efficiency
UC for the EE-M — Calculation of EnPI Use cases for the

EE-M — Calculation
H EnPI for H EnPI for Of En PI

allal productA - allall product B _
KPI HPI - Formula for EnPI calculation
Consumed energy
Produced pieces
N EnPI for N EnPI for N EnPI for N EnPI for ) Machme St_ates’ Whlc_h sillllo TELEn (S
Batch 1 allall 5o alall i3 alall oo consideration regarding the consumed
HPI KPI KPI HPI energy, can be manually selected

* Information about production efficiency of the
machine

» Basic data for future calculation of product-
related or batch-related carbon footprint

* Visualization of the values in already known

> > )
o)) . . M
i S S T O .energy efficiency” form
(8] c O c O c ©O
Q o . o .9 o .9
o - & - o - o
© QT [0 e] () 8
3 E 8 E 8 E8
3 3 D3 D 3
o 5o 5o 5 9
) 0 H ’n‘ 0 .
Batch 1 Batch 2 Batch 3 Batch 4

Product A Product B Product B Product A
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Machine transparency

Benefits and Values

Resource tracking

Get full transparency over the
media consumption per status
and per produced piece

Establish
comparability

» Track the performance
of a machine over time

* Monitor the effectiveness
of efficiency measures

» Compare similar machines
from different vendors
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Reduction
of waste

Media consumption
during non-value adding
times is shown

|dentify potential for
efficiency measures

 If media consumption is
increasing over time this
could be an indicator e.qg.,
for tool wear

» The amortization period for
e.g., a new motor can be
calculated exactly based
on the EEM data

SIEMENS



Opti

www.optimacs.com

SIMATIC
Energy Manager
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SIMATIC
Energy Manager — Sales Slide
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SIMATIC Energy Management
Transparency and efficiency from machine to company level

.= SIGREEN

Product Carbon Footprint

Energy Manager
for Insights Hub

—| SIMATIC Energy Manager

Plant and company-wide energy analysis

4 Management level \

= SIMATIC Energy Suite

Load management
PLC based Peak- and Base-load management for
Consumers, Producers and Storages
- Energy Efficiency Monitor
Standardized efficiency evaluation of machines
- Acquisition
Energy data acquisition

Processing and
En ergy Man ager monitoring with WinCC

for Industrial Edge
Production level \_

/m« A iiq]

Field level, e.g. drive motor \

'~ Integrated energy measurement

Directly in the field: For example
with SIMATIC Energy Meter (ET 200SP)
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We understand that each stakeholder has unique challenges

CXO - Business Sustainability Mgr.

o _ O
M P

7p

3 Company growth, ROI, Sustainability goals,

Q reputation, sustainability energy strategy, energy
milestones
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Energy Manager

o
D

Energy efficiency
solutions, operation of
energy systems

Operators

-

Transparency,

low

costs, flexibility, easy

maintenance

SIEMENS



There are numerous requirements for company-wide energy analysis

... by means of TUV-tested energy
management system in accordance with ISO 50001

SIMATIC Energy Manager

§ 1 | Fulfill legal requirements efficiently

2 | Secure competitive advantages & meet

_n_ sustainability targets
... by means of the sustainable use of energy and

resources with reduced CO, emissions i 1 1 0
1 1,0 0 '
0]
0
@ 3 | Exploit results and potential 01 11001_ 0 011001
e : . : 1 1
|A '\, ... by utilizing transparency to identify and implement ; °0 - ol 0
potential for optimization and to track the resulting measures 01 1 001 1
0]

4 | Exploit changes in the energy price

... by optimizing purchasing through reliable energy
forecasts

»
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Focus on the “environment” requirement in the Corporate Sustainability
Reporting Directive (CSRD) and significance for energy management

Environment... is one of the three pillars addressed by the CSRD.

ESRS E1-E5

Environment \6, ’ @
~ A

ESRS G1 ‘ .’.‘.

Governance ‘

Environmental Biodiversity &
ESRS S1-S4 Climate change pollution Water & Ocean Ecosystem
Social

N\
Lo
Resources &
Circular economy

Our Energy Management portfolio can make a
significant contribution like

= Key Performance Indicators (KPIs),

= Transparent consumption determination
= Digitalization of the value chain, the product life cycle, circular economy
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SIMATIC Energy Manager
Obtain the greatest value from transparency

Detailed energy
analysis @
To detect neffcenc(
[

CO, emission and cost
transparency

Complying to
legal regulations
like

ISO 50001

Enterprise-wide Optimized energy and

ener
gy @ resource procurement
management
solution
Uncover energy . ________________ . Cost cause accounting for an

saving potential increased awareness

Page 210 Unrestricted | © Siemens 2024 | siemens.com/simatic-energy-management

What are the
challenges?

Providing a holistic view about the energy and
resource consumption

Comprehensive analysis functions to investigate
and improve of energy efficiency

Transparency of energy costs and CO2 emission
from different plants worldwide

Comply to legal obligations like ISO 50001,..

Take care about data quality and create a reliable
system

Optimize Energy Procurement and reduce costs for
energy

SIEMENS



SIMATIC Energy Manager options for different applications

Energy Manager for company-wide energy analysis

Easy access - ,,Energy Manager Basic*

= Configuration with the Web Client
Energy Manager PRO

= Easy Dashboard- and report configuration
= |nterfaces like OPC, Energy Suite, WinCC, Modbus/TCP
= Easy user management

= Available languages are DE, EN, IT, FR, ES, CN
= Upgrade possibility to ENMPRO with License key

= Full client configuration (total functional scope)
= advanced reporting with global template
=  Batch and material analysis, Forecasting possibilities

= EE Monitor interface including
template and instance concept

=  Energy efficiency measures
= Additional Interfaces: OLE DB, S7, S7-EE Monitor
= Additional data acquisitions (further locations)

= [nstallation of all software components on one PC

(o)
c
=
O
5}
=
<)
c
()
o)
g

Customer benefit
= Easy and fast entry to energy data management

Customer benefit
= Individually adaptable energy management system
= Baseline management

= Cross-disciplinary machine analysis/
calculation of key performance indicators

=  Benchmark of machines

\ Detailed analyses

worldwide and over
different sites

Web engineering

= Intuitive Web engineering

=  Scalable solution thanks to easy upgrade
to the Energy Manager PRO I

+ Full Client configuration for advanced topics

For typical standard applications ]
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SIMATIC Energy Manager
Scalable architecture

N e - Erelneering Provide Data Flexible architecture
Application server  server L n Ln . . com bl n ed Wlth

sE=| EE= openness!

A—
_ Scalable architecture with up to 30.000 tags
Distributed Acquisition components (multi
sites support)
= Connectivity SuppOl’t V|rtual|zat|0n (ESX', AZUI‘e, AWS)
EnMPRO
[ ]
-

N Connectivity (WinCC, PCS7, DesigoCC,
- —— Acquisition Modbus TCP, OLE DB, CSV/XML,
g A—.1..n : :
J Provide data via OPC UA Server or Rest API
1..500 Manual data collection using the mobile app
or enter the data directly into energy manager
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SIMATIC Energy Manager V2.0
|OS and Android App for a mobile data acquisition

Functions

Synchronization of the route and the corresponding data point
configuration as well as the plausibility settings

Counter identification with scanning of the QR- or Barcode
Plausibility review during the data entry

Translation of the counter value into a consumption value

Value correction of the different acquisition cycles (28., 3., 5. of the
month)

Graphical trend representation of the last 12 acquired as well as
interpolated values

Offline mode — data acquisition possibility

Support of encrypted communication (https)

Customer benefit

Full transparency of the energy consumption

Increase of data quality through plausibility review and counter
identification

Easy and intuitive handling
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Apple App-Store:

SIEMENS

Google Play-Store:

ull Al

<

LTE

16:24

e_Electricity_Hall_01

J
AR AUV i

*GAS-HALL-01*

SIEMENS


https://itunes.apple.com/at/app/simatic-energy-manager/id1396392043?mt=8
https://play.google.com/store/apps/details?id=com.siemens.bdata2

SIMATIC Energy Management
Distributed Data Architecture for additional locations + Cloud

EnMPRO EnMPRO Full Client EnMPRO WEB Clients EnMPRO Server
Mobile APP
« Existing Office-PC
¢ Windows 10,11 ¢ Windows 10,11 . MS WIN Server 2022. 1IS
« MS Office 365 + MS Office 365 - '
* MS Internet Explorer 11, Edge, * MS Internet Explorer 11, Edge, * MS Office 365 : .
Chrome, Safari, Firefox Chrome, Safari, Firefox * SQL Server 2017 Standard l + |n5|ght3 Hub
Edition in EnMPRO included
| Corporate-LAN

Ethernet (TCP/IP) | |
| |

Site A , Site B

m . m ,
‘ l |"”"|1u EnMPRO (Aquisitioncomponent) [0 | EI Router/Firewall [0 | ml Router/Firewall

« Existing Office-PC * EnMPRO Server MindConnect-

Lib

Data Aquisition
NanoBox IPC227E

Ethernet (TCP/IP) | | | Process — LAN
Sentron PAC 4200 .
oG0S Data Aquisition
TCP PLC S71510SP-1PN
- [ Al Energy Meter, DI
“ Simatic ET 200 SP EnMPRO
a : (Aquisition-
e m Sentron e
e PAC 3210/1600 object)
LS RTU EEEN
Gas
' Compressed air 3 Production SCADA
\ ‘ % Cold water ! i data server
3 T ——— % - (OPC UA)
. Hot water Electrical Energy i
Gas Electrical Energy PAC 1500 (MID)
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License overview — Energy Manager
Basic licenses and Tag Packages

SIMATIC Energy Manager Basic (incl. 50 Tags) ¥
SIMATIC Energy Manager PRO (incl.50 Tags) V)

SIMATIC Energy Manager Powerpack Basic -> PRO

6AV6372-1DF07-5AHO
6AV6372-2DF07-5AHO

6AV6372-2DF00-0AH3

6AV6372-1DF07-5AX0

6AV6372-2DF07-5AX0

3244,0€
6487,0€
3244,0€

SIMATIC Energy Manager Tag Package 50 2
SIMATIC Energy Manager PRO Tag Package 100 2
SIMATIC Energy Manager PRO Tag Package 250 2
SIMATIC Energy Manager PRO Tag Package 500 2
SIMATIC Energy Manager PRO Tag Package 1000 2
SIMATIC Energy Manager PRO Tag Package 5000 2

SIMATIC Energy Manager PRO Tag Package 30000 2

6AV6372-2DF07-0CHO

6AV6372-2DF07-0DHO

6AV6372-2DF07-0EHO

6AV6372-2DF07-0FHO

6AV6372-2DF07-0GHO

6AV6372-2DF07-0HHO

6AV6372-2DF07-0JHO

6AV6372-2DF07-0CX0

6AV6372-2DF07-0DX0

6AV6372-2DF07-0EXO

6AV6372-2DF07-0FX0

6AV6372-2DF07-0GX0

6AV6372-2DF07-0HX0

6AV6372-2DF07-0JX0

4325,0 €
7 568,0 €
10 812,0 €
15137,0 €
250949,0 €
30274,0€

36 761,0 €

1. Included components: 1 Acquisition, 1 Client, 1 Web-Client, Mobile Data acquisition; embedded database: Microsoft SQL Server 2022 Standard Edition embedded

2. With the tag packages the number of tags can be extended dynamically. The total number of tags is extended by the number of tags in the tag package
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License overview — Energy Manager
Extension- and SUS licenses

SIMATIC Energy Manager 3 Web Clients 1) 6AV6372-2DF27-0AHO 6AV6372-2DF27-0AX0 2162,0 €
SIMATIC Energy Manager 20 Web Clients 1) 6AV6372-2DF27-0BHO 6AV6372-2DF27-0BX0 8109,0 €
SIMATIC Energy Manager 60 Web Clients 1) 6AV6372-2DF27-0CHO 6AV6372-2DF27-0CX0 16 218,0 €
SIMATIC Energy Manager PRO Client 1 6AV6372-2DF37-0AHO 6AV6372-2DF37-0AX0 1406,0 €
SIMATIC Energy Manager PRO Planning & Prognosis 3) 6AV6372-2DF47-0AHO 6AV6372-2DF47-0AX0 6487,0€
SIMATIC Energy Manager PRO Acquisition component 2) 6AV6372-2DF57-0AHO 6AV6372-2DF57-0AX0 2162,0€
SUS up to 50 Tags and/or 1 Consumer Package 6AV6372-2DF00-0CY0 6AV6372-2DF00-0CLO 1297,0€
SUS up to 100 Tags and/or 5 Consumer Package 6AV6372-2DF00-0DYO0 6AV6372-2DF00-0DLO 1946,0 €
SUS up 500 Tags and/or 25 Consumer Package 6AV6372-2DF00-0FY0 6AV6372-2DF00-0FLO 3892,0€
SUS up to 5000 Tags and/or 100 Consumer Package 6AV6372-2DF00-0HYO 6AV6372-2DF00-0HLO 6487,0 €
SUS > 5000 Tags and/or more than 100 Consumer Packages 6AV6372-2DF70-0XY0 6AV6372-2DF70-0XL0 8 650,0 €

In general, licenses are placed on the EnMPRO Application-Server with the Automation License Manager (ALM).

1. All Full Client as well as Web Client licenses are Floating licenses. The number of clients can be increases in the same way like the Tag Packages
2. Additional Acquisition components for further data acquisition (always related to PC hardware)

3. Is JUST needed to use the production plan manager (prediction based on a production plan)
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Energy Manager
Licensing

Upgrade Lizenz
Energy Manager Basic -> Energy Manager PRO

Tag Package and Web
Client can be used for
both products

SUS can be used for
both products. The 50
tags from the start
package are included

i+
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T

Option: further components

. Energy Manager PRO Client
. Energy Manager PRO Acquisition

. Energy Manager PRO Prognosis & Planning
Option: Consumer licenses

Energy Manager PRO Consumer Package 1 (excl. EE Monitor)
Energy Manager PRO Consumer Package 5 (excl. EE Monitor)
Energy Manager PRO Consumer Package 25 (excl. EE Monitor)
Energy Manager PRO Consumer Package 1 (incl. EE Monitor)
Energy Manager PRO Consumer Package 5 (incl. EE Monitor)

Energy Manager PRO Consumer Package 25 (incl. EE Monitor)

SIEMENS




Energy Manager PRO 7.5
S7 EE-Monitor // EE@Transline

The OEM is the motivator

Variant 1
Only EE-Monitor

EE-Monitor
license
216,- €

Each Machine
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+

Variant 2

Optional: Extension to EnMPRO

EnMPRO
Server (Start
Package)

6.487,- €

EnMPRO
Consumer (TIA)

license excl.
S7 EE-Monitor
270,- €

Each machine

+

Tag
Packages

SUS

Options

Service

The end customer is the motivator

Variant 3
Consumer + S7 EE-Monitor
EnMPRO
Server (Start
Package) +
6.487,- €

EnMPRO
Consumer
license

Incl. S7 EE-
Monitor
432,- €

Each machine

Tag
Packages

SUS

Options

Service

SIEMENS




Energy Manager PRO 7.5

Included tags at Consumer License

COL can be used to unlock
the S7 EE monitor on the PLC

up to 72 tags included

up to 72 tags included

Type instance concept can be used
directly via the interface wizard
(machine)

Type instance concept can be used
directly via the interface wizard
(machine)

up to 15 tags included

UC 1: 5 tags per machine - No
additional tags needed

UC 2: 25 tags per machine. 10 tags
are deducted from the tag packages

up to 15 tags included

UC 1: 5 tags per machine - No
additional tags needed

UC 2: 25 tags per machine. 10 tags
are deducted from the tag packages
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Licenses (1 Consumer is included)

EnMPRO has incl. 1 License

Consumer incl. S7 EE-Monitor

Consumer excl. S7 EE-Monitor
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License overview — Energy Manager
Consumer und Upgrade licenses

Consumer Package 1 incl. EE Monitor 1)
Consumer Package 5 incl. EE Monitor 1)
Consumer Package 25 incl. EE Monitor 1)
Consumer Package 1 excl. EE Monitor 1)
Consumer Package 5 excl. EE Monitor 1)

Consumer Package 25 excl. EE Monitor 1)

6AV6372-2DF67-1AHO
6AV6372-2DF67-1BHO
6AV6372-2DF67-1CHO
6AV6372-2DF77-1AHO
6AV6372-2DF77-1BHO
6AV6372-2DF77-1CHO

6AV6372-2DF67-1AX0
6AV6372-2DF67-1BX0
6AV6372-2DF67-1CX0
6AV6372-2DF77-1AX0
6AV6372-2DF77-1BX0
6AV6372-2DF77-1CX0

432,0 €
2162,0€
10 812,0 €
270,0€
1352,0€
6 758,0 €

Upgrade of systems with up to 50 Tags and/or 1 Consumer Package
Upgrade of systems with up to 100 Tags and/or 5 Consumer Package
Upgrade of systems with up to 500 Tags and/or 25 Consumer Package

Upgrade of systems with up to 5000 Tags and/or 100 Consumer Package

Upgrade of systems with more than 5000 Tags and/or more than 100 Consumer
Packages

In general, licenses are placed on the EnMPRO Application-Server with the Automation License Manager (ALM).

6AV6372-2DF07-5CH4
6AV6372-2DF07-5DH4
6AV6372-2DF07-5FH4
6AV6372-2DF07-5HH4

6AV6372-2DF77-5XH4

6AV6372-2DF07-5CX4
6AV6372-2DF07-5DX4
6AV6372-2DF07-5FX4
6AV6372-2DF07-5HX4

6AV6372-2DF77-5XX4

2595,0€
3784,0€
7 568,0 €
12974,0 €

17 299,0 €

1. With the consumer licenses the machine instance functionality is available. With the Consumer Package licenses the number of consumers can be dynamically increased in the same way like the Tag Packages
2. All upgrade packages cover additional the 50 tags of the basic package (e.g. “Upgrade up to 100 Tags” covers 150 license tags)
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SIMATIC Energy Manager
Advantages at a glance

Legal Obligations

It fulfills the legal obligations
for monitoring of and reporting
on greenhouse gas emissions
(CO2 emissions) through
automatic power reporting.

Planning reliability

Provides planning reliability
thanks to production-related
forecasts.

Comply to ISO 50001

Supports customers in
continuously improving
energy efficiency through
integrated energy efficiency
measures management.

Energy purchasing

Supports the purchasing
department in the optimization
of the energy procurement.
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Transparency

It creates enterprise-wide
transparency, thanks to
continuous energy & resource
balancing.

Cost Cause Accounting

Enables cost-by-cause
energy cost allocation and
facilitates connection to the
accounting system. (e.g.
SAP R/3).

Decision making

Makes well-founded
statements about increasing
energy efficiency based on
key figures.

SIEMENS



SIMATIC
Energy Manager — Tech Slide
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SIMATIC Energy Manager -
Fit for all use cases

Energy
Manager

Cloud

Insights Hub——

On
s B -
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NEWS SIMATIC Energy Management
Transparency and efficiency from machine to company level

Energy Manager
for Insights Hub

AN

Management level

Processing and
monitoring with WinCC

Energy Manager
for Industrial Edge

; &
Vil | )

Acquisition

any

.= SIGREEN

Product Carbon Footprint

SIMATIC Energy Manager

Plant and company-wide energy analysis

= SIMATIC Energy Suite

Load management
PLC based Peak- and Base-load management for
Consumers, Producers and Storages
- Energy Efficiency Monitor
Standardized efficiency evaluation of machines
- Acquisition
Energy data acquisition

Integrated energy measurement

Directly in the field: For example
with SIMATIC Energy Meter (ET 200SP)

/// Production level

Field level, e.g. drive motor

Seite 228 Unrestricted | © Siemens 2024 | siemens.com/simatic-energy-management

SIEMENS



SIMATIC Energy Manager
Data become information

How can | generate information
from data?

Representation down to

= Flexible KPI/EnPI definition : :
mobile devices

= User-specific data preparation

= |ntegrated statistics functions

= Access to the "right" information with one r / \ M

click

= KPI definition using the drag-and-drop
function and flexible representation (widget) Representation of parameters
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SIMATIC Energy Manager
Energy Monitoring

Advantage of a simple
Energy Monitoring?

= Cross-location evaluation down to the level
of a single machine analysis

= Simple display and configuration in the web client
with integrated analysis function -
BT T T
= Low engineering effort A
= Make energy visible (main consumers,
energy behaviour, standby consumption)
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SIMATIC Energy Manager
Energy accounting

Why cost causer accounting!

= Change the behavior through cost
assignment

= From simple to complex cost assignment
models

=  Automatic transfer of KPIs to the ERP level.

Sum Rest I
Staff Factor Il

= Provision of Information through email or
Web Client
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SIMATIC Energy Manager
Batch Analyses

Data analysis on batch, product, g
or equipment level e

= Data analysis based on equipment or materials

= Comparison of products produced by different lines

= Batch related energy balance across the production
process

Batch analysis

= Total energy balance and energetic differences
between different products

= After product analysis, production plan-related
forecast also possible
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SIMATIC Energy Manager
CO2 cockpit — > product CO2 footprint

COZ COCkat prOVIdeS an OverVIeW Of the SIEMENS Simatic Energy Manager PRO
products and per location

Site Berlin

= PCF per product at site level with an indication
of the average own CO2 emissions per
production quantity.

= Drill down to each product with information such ) softarinkt
as CO2/unit p. activity and drill down to batch —
level

= Guided by assistants and in accordance with
standards

' How to get a CO2 emission calculation about the products of your production
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SIMATIC Energy Manager
Baseline Management

Get the baseline for your plant
or equipment

= The baseline is the theoretical energy
consumption considering the actual circumstances

= Verifying the deviation between baseline and
actual consumption

= Cumulative sum of this deviation shows changes
in the energy efficiency

= Baseline model can also be used for further
energy forecasting
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SIMATIC Energy Manager
Manual data collection

HOW d ata can b e COI | eCted S'E‘jET'.“”T S Energy Manager PRO
manually? |

Not all data is available in an automatic way.
Production figures or consumption data can
also be entered manually

= Mobile Data Recording (Smart App)
= Matrix (Web, Full Client)

= Automatic data reading from MS Excel

Energy Manager
Smart APP
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SIMATIC Energy Manager
Authority concept

m User Group - Administrators

Comprehensive authority T

Description: Administrators user group

concept

Energy Manager FRO Web: Drop Nodes here using Drag & Drop

= Restricting the view to the information — -
The user shall only see what is provided for him I 2 c.ropo

Organization: &+ Business Unit A

= Restricting the functionality —
The user shall only do what is provided for him

= User Management via

Microsoft Active Directory X X
B g o9 Wl
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SIMATIC Energy Manager
Counter Management

Integrated Counter Management

= Configuration and consideration of counter
overflows, counter changes,...

= Automatic calculation of consumption and
power from the counter value

Calibration overview of devices

= Report including the information when the
next counter calibration shall take place

QOverview Calibration Date

last calibration next calibration

Page 237 Unrestricted | © Siemens 2024 | siemens.com/simatic-energy-management SI E M E N S



SIMATIC Energy Manager
Data quality and notification

Data m O n i to ri n g an d aI a'r m i n g oo Notification Center - Asset overview

= Definition of plausibility limits

= Notification center for total overview of all
messages/maintenance comments

. Gap deteCtion Of CO”eCted data and | Water purification / d_PR_CCO01_cons_E_Water_puri...
monitoring of KPI/EnPI-Limits

= Alarming via E-Mail

31.12.2021 08:30:00 Value of 102,188 exceeds warning Upper Limit of 100.

= Data validation report shows data quality in
th e SySte m 31.12.2021 07:00:00 Valt‘acut 103_264,95‘_:::_@5 warning Upper Limit of 100.

SIEMENS
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SIMATIC Energy Manager
Energy Efficiency Measure Management — Target Cockpit

Comply to ISO 50001 Measure
Management

= |SO 50001 compliance

Setting and pursuing goals (group and plant) T Target overview - Softink Group

Overview of all efficiency measures
(Group and Work)

Log the actual impact of the action

Overview of the potentials for management

' This will give you an answer as to where it is best to make the investment
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SIMATIC Energy Manager
Group Energy Reports, Environmental Report, CSRD,..

Integrated reporting

= Clean documentation and verification requirements

SIEMENS

- Pl’eparatlon Of |mp0rtant KPIS _ } Consumption- and Cost overview
- Energy consumption/production volume R Garbon Emission
- Emissions/production volume

idit

= Compliance with ISO 50001, ISO 14001 and the
sustainability report (CSRD)

= The report is automatically generated in PDF/Excel
format in the familiar corporate design
and distributed to e.g. management, sustainability
officers and production managers.
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SIMATIC Energy Manager
Horizontal integration of the value chain

Supply >> Transformation >> Distribution >> Consumption >> Disposal >
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SIMATIC Energy Manager - Basic
A new product for an easy access

Easy access — ,,Energy Manager Basic*

= Configuration with the Web Client

Easy Dashboard- and report configuration

Interfaces like OPC, Energy Suite, WinCC, Modbus/TCP
Easy user management

Available languages are DE, EN, IT, FR, ES, CN
Upgrade possibility to ENMPRO with License key

Installation of all software components on one PC

Customer benefit
= Easy and fast entry to energy data management
= Intuitive Web engineering

= Scalable solution thanks to easy upgrade
to the Energy Manager PRO
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Web engineering

Upgrade possible
at any time

e

Web engineering

+ Full Client
configuration for
advanced topics
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SIMATIC Energy Manager - PRO
Enhanced functionality by upgrading to Energy Manager PRO

Energy Manager PRO

Additional functions:

= Full client configuration (total functional scope)

= advanced reporting with global template

= Batch and material analysis, Forecasting possibilities

= S7 EE Monitor interface including
template and instance concept

= Energy efficiency measures
= Additional Interfaces: OLE DB, S7, S7-EE Monitor
= Additional data acquisitions (further locations)

Energy Manager PRO

................

Customer benefit
= |ndividually adaptable energy management system
= Baseline management

= Cross-disciplinary machine analysis/
calculation of key performance indicators

= Benchmark of machines

Machine
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Energy Manager PRO
Scalable architecture

How does the system
architecture look like?

Scalable architecture with up to 30.000 tags

Distributed Acquisition units (more sites)

Windows Server 2022 operating system

SQL Server 2017 Standard Edition

Web server
Application server

Web  Engineering

Database ) :
client client

server

EnMPRO
Acquisition

Acquisition units 1..n
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Energy Manager PRO
Acquisition Architecture

Advantage of decentralized data
acquisition

= Pre-calculation of data (non-linear correlation)

= Standardization of data (counter, consumption,
power)

= Compression of data and additional
calculation of statistical values

= Limit monitoring ++

= Secure data transfer (3DES 256-Bit)
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EnMPRO
Server

Pre-
calculation

Secure
communication

compression

+ statistics
EnMPRO

standardization Acquisition
AN

Limit
monitoring

Interface Management
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SIMATIC Energy Manager PRO
Interface Architecture

,Connectivity” in main focus

= Numerous data interfaces to collect the
necessary information

= Support of int. standards like OPC UA,..

= QOpen system to calculate e.g. KPIS/EnPlI or
costs and provide the results to other systems

= Mobile data acquisition
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Interface Management

XML/CSV Export

Energy
Manager

OPC UA HA Server

Rest API

Cloud-Insights Hub
(MindConnectLib)

Energy Manager
Smart APP

Energy Suite Modbus
WinCC / PCS7 DA, HDA TCP

S7 via SIMATIC DesigoCC OLE DB (S)FTP
NET Building Manage. (ASCIl, XML)
OPC Server System

SIEMENS




SIMATIC Energy Manager V2.0
|OS and Android App for a mobile data acquisition

Functions

Synchronization of the route and the corresponding data point
configuration as well as the plausibility settings

Counter identification with scanning of the QR- or Barcode
Plausibility review during the data entry

Translation of the counter value into a consumption value

Value correction of the different acquisition cycles (28., 3., 5. of the
month)

Graphical trend representation of the last 12 acquired as well as
interpolated values

Offline mode — data acquisition possibility

Support of encrypted communication (https)

Customer benefit

Full transparency of the energy consumption

Increase of data quality through plausibility review and counter
identification

Easy and intuitive handling
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Apple App-Store:

SIEMENS

Google Play-Store:

ull Al

<

LTE

16:24

e_Electricity_Hall_01

J
AR AUV i

*GAS-HALL-01*

SIEMENS


https://itunes.apple.com/at/app/simatic-energy-manager/id1396392043?mt=8
https://play.google.com/store/apps/details?id=com.siemens.bdata2

SIMATIC Energy Data Management
Energy Acquisition / Energy Monitoring / Energy Management

EnMPRO EnMPRO

EnMPRO
Web Client Full Client (optional) EnMPRO Server

Mobile APP
Existing Office PCs
Windows 10

MS Office 2019

Database and

Engineering client application server

Windows 10

MS Office 2019 WEB Server
MS Edge, Google Chrome MS Windows Server ]
= 2019 Sl server
Corporate LAN |
S7 1512SP-1 PN + @ DMZ / Router
Energy Suite + buffer

WinCC Prof V18
E-monitoring with
Energy suite

ET200SP-1PN
Firera ~ & - h ,, N y ~ + Energy Meter, Al, DI
- L’ s ~~1

mPACQOO ﬂ P

=] Gateway BUS
MU DTS

=4
o] PAC 3200 PAC 3200
PAC 3100

Liquid Gas
(pulse) [EUE)]

Process LAN

Current transformer

Liquid as
(pulse) [CUEUL)]
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SIMATIC Energy Management
Distributed Data Architecture for additional locations + Cloud

EnMPRO EnMPRO Full Client EnMPRO WEB Clients EnMPRO Server
Mobile APP
——— + Existing Office-PC « Existing Office-PC * EnMPRO Server MindConnect-
o WIndOV.VS 10,11 o WIndOWS 10,11 < MS WIN Server 2022, IS Lib
* MS Office 365 » MS Office 365 )
* MS Internet Explorer 11, Edge, * MS Internet Explorer 11, Edge, * MS Office 365 .
Chrome, Safari, Firefox Chrome, Safari, Firefox * SQL Server 2017 Standard In3|ghts Hub

Edition in EnMPRO included

Ethernet (TCP/IP) | | Corporate-LAN
| [

Site A Site B
™ . ™ .
Data Aquisition [HEMI]]H EnMPRO (Aquisitioncomponent) [ ] EI Router/Firewall [ ] EI Router/Firewall

NanoBox IPC227E

Sentron PAC 4200
MUDSUS

Data Aquisition
g PLC S71510SP-1PN
Al Energy Meter, DI

nm} nﬁ Simatic ET 200 SP EnMPRO
| = [ Aquisition-
[ e Sentron A
. [ PAC 3210/1600 object)
L NI RTU
Gas .
Compressed air Produktions SCADA
Cold water data server
3 a1 Hot water (O PC UA)

Electrical Energy

Elektrische Energie PAC 1500 (MID)
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Energy Manager
Edge / Insights Hub App

SIEMENS



SIMATIC Energy Management

Transparency and efficiency from machine to company level

Energy Manager
for Insights Hub

4 Management level \

Processing and
En ergy Man ager monitoring with WinCC

for Industrial Edge

/w E’ ‘, Acauision

Production level \_ .

:: = SIMATIC Energy Suite

Tt

'~ SiIGREEN

Product Carbon Footprint

i* - SIMATIC Energy Manager

Plant and company-wide energy analysis

Load management
PLC based Peak- and Base-load management for
Consumers, Producers and Storages
- Energy Efficiency Monitor
Standardized efficiency evaluation of machines
- Acquisition
Energy data acquisition

~ Integrated energy measurement

Directly in the field: For example
with SIMATIC Energy Meter (ET 200SP)

Field level, e.g. drive motor
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The big picture
We enable our customers to deploy applications everywhere based on their needs

Apps for centralized compute and
storage

Management, Runtime, Apps
for decentral compute & storage

.mendix
‘Low-Codeplatform Inslghts |

Build apps faster for Cloud,
On-Premises or Hybrid
infrastructures

< Industrlal dge
i
L ﬂ“ll" . E- *—— Controller
EE Runtime and automation
|"|I| engineering

'""""".
@ - o Eﬂ B .\ Field devices

Eﬂ"

Applications with a strong need for responsiveness, privacy, reliability and cost-efficiency can now be additionally deployed on-premise
with Edge Computing, while still benefitting of the available IT and OT-technology
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Industrial IoT apps add value to our open IoT ecosystem around Insights Hub
and Siemens Industrial Edge

Cloud Apps

App with global access to data

Edge apps
industria for local data processing
SEFE close to machines

n

Edge device

|

loT gateway

Mobile Apps

for fast reactions and
easy interaction?!

1 Mobile Client apps in addition to Cloud or Edge apps
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Industrial Cloud/Edge — Application for production machines and - plant

Transparency on consump-

fonwii Energy wanager D) S o R
Easy Dashboarding with P Data © . . Device
Performance Insight R

(_:.L@

Update your systems with

visualization management il simaTiC Automation Tool
HMI application for operation (( k 4 _
and monitoring with WinCC A“ é Structu-re and store machlne
ifi 4 == data with Data Service
Unified
Digital maintenance cockpit in @
Machine Monitor _ . e Flow based data preprocessing
Error and alarm logbook in {3} I\/Iachl_ne Data with Flow Creator
Automatic anomaly detection .‘" purpose! 4 -)llf(x)-): machine with LiveTwin
using Al with 5.%‘ ]
Anomaly Detection
Receive Push notifications
M hi from machines with Notifier
c . —— 2l .. Talkto your machines
onnect the shopfloor with . interaction g}}}% th
Industrial Edge Connectors ﬂ" Con neCtIVIty ¢ with SAM
Root Cause analysis with
Details (link) 2re Collaboration Board
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https://new.siemens.com/global/en/products/software/simatic-apps.html

SIMATIC Energy Management System

Fit for all use cases

SIMATIC Energy Manager
Basic/PRO

« Comprehensive Energy Management solution
for a factory or multiple sites

« ISO 50001 certified including Baseline
Management according ISO 50006

« Supporting Carbon Footprint

» Advanced Reporting, Invoice Verification,
Prediction, Baseline Management

« Advanced meter management including data
cleansing functionality

Energy Manager - Apps for production machin

plants - Global (siemens.com)

Energy Manager for Industrial
Edge

« Easy to use app with a out of the box Energy
Media analysis Dashboard

» I1SO 50001 certified including Baseline
Management according ISO 50006

* Using the data model as well as the timeseries
data provided by Data Service

« Simple extension with other apps to support
further use cases like Flow Creator,
Performance Insight,..

Depending on the use case the appropriate platform can be selected

If a customer has a high maturity about Energy
Management and data must stay within the
company.

Business model: Perpetual - One-time costs +
SUS to get further updates

Customer who likes the idea of Edge and would like
to increase the energy efficiency of an asset/line

If the time resolution is < 1min and/or a data
preparation is required.

Business model: Subscription model based on
annual costs
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Energy Manager for Insights
Hub

« Easy to use app with a out of the box Energy
Media analysis Dashboard

» ISO 50001 certified including Baseline
Management according ISO 50006

« Using the data model as well as the timeseries
data provided by Insights Hub

« Simple extension with other apps to support
further use cases like Flow Creator,
Performance Insight,..

Insights Hub customers who wants to have a
global view about all energy related information.

Business model: SaaS — Subscription model
based on annual costs.

SIEMENS


https://www.siemens.com/global/en/products/software/simatic-apps/energy-manager.html
https://www.siemens.com/global/en/products/software/simatic-apps/energy-manager.html

Energy Manager

High level feature comparison
EM for Ind. Edge EM

/ Insights Hub On-premise
Counter (Meter) Management
KPI Calculation
Dashboard
Reporting

Batch analysis 6

Baseline Management

il

‘ o ' Prediction functionality 9 9
ILi. Extended authority concept 8 °

Manual data collection

Out-of-the-box media analysis ° °

Basic
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SIMATIC Energy Manager Insights Hub app
Transparency - Obtain the greatest value from data

The SIMATIC Energy Manager Insights Hub app allows to keep track over global
distributed energy consumers. No matter if we talk about machines, lines or whole
sites - Everything can be connected to Insights Hub and can be accessed worldwide
to benchmark energy consumers and to visualize optimization potential.

Benefits
o = Energy transparency supporting ISO 50001
' C) = Flexible KPI definition and user specific dashboards providing a holistic view
NG about the energy consumption and can be used to derive energy efficiency
measures
= Transparency about energy costs, consumption and CO, Emission from the
] machine level to your sites worldwide
e = Get the most valuable information for precise decision-making to optimize energy
Insights Hub™ -+ ™ efficiency
= Features
A @ = Out of the box energy media analysis (consumption, costs, CO, Emission)

= Flexible dashboard configuration by widget technology with detail views for fast
analysis of data

*
|
|
E : é Z = Reporting of consumption, costs and CO2 emissions

: Industry focus
i l Cross industry based on flexible dashboard and KPI calculation
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SIMATIC Energy Manager App
Dashboards - Transfer data to information

Benefits:

Using custom dashboard with energy
[ Assets < Back o ]
@ Overview - LN > [ o0z, o 1, [ e ][] related widgets to transfer data to

wecdev x|

71 e = Distribution e :‘ informatlon
> BLR_Notifier [=a
cogesneemvema 53 m « Sankey Diagram provides an
overview about the energy flow -

EnergyManage... [&i] .

& - see where energy is consumed

Production [&a] —_

PVequitJrf'lent In the heat map the Value iS
represented as color. - see when
i M ‘ - energy is consumed.

CULIoUTT T U E"::c ricity pe... |Z‘ Gas per unit b ‘:| Overview > |:‘ Production a... = ‘:| Production = |:‘
L@ Parametar > I ye P ang c .
e e | 049.00€ « Additional Widget types like Gauge,
B - Pie Chart, Value, Chart are used to
GasUnitCount T 0.37 E 0.8 k e e Costs = ‘:| 21 gk\;VZTK display KPlS in a Way that

100.66K measures can derived immediately.
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SIMATIC Energy Manager App
Out of the Box — Media analysis

Benefits:

Using custom dashboard with energy
related widgets to transfer data to
information

« Sankey Diagram provides an
overview about the energy flow -

see where energy is consumed

In the heat map the value is
represented as color. - see when
energy is consumed.

Additional Widget types like Gauge,

Pie Chart, Value, Chart are used to
\—_—_— display KPIs in a way that measures
can derived immediately.
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SIMATIC Energy Manager App
Transparency on machine level

W Overview

Energy per state - Day

Energy consumption per machine state - hourly

T @ Fault I Off i @ Operatio

.'-:-:3 T e Empty

Energy consumption per machine state - minute

Valuable Energy

na ~

<05

05.10.22
00:00

99'1?'22 ‘ Day v H

il

el ndefined -

otal = Emoy . Eaui of Opaational
1 & WEOiEmpty ¥ W ELOTFault ¥ ™ ELO1OF ¥ ELD1Operational ¥
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Benefits — Machine analysis

Transparency about energy
consumption in the different
machine states

(Working, Operational, Standby, Off,..)

KPI representing the operation of the
individual machine.

Valuable energy (Working / Total)

Losses caused by inefficient
machine operation
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SIMATIC Energy Manager App
Media Analysis — Transparency about consumption, costs and CO2

Benefits:
1] Assets Ba _ _ . .
_ —1  Energy media S To g e | Regdy tq use Media Analysis 'helps
- o to visualize energy consumption,
@ || [l ey oo ews costs and CO2 equivalent
EdgeSheeran Demo =] Show by o "
R B onsumntion be v Gr ] || C-“ * The pre-defined dashboard
= . calculates the values for each
roduction E m; ‘ Detallseperenergymedmm roduced unit
i’{l \ ~f‘| | \ \ ‘ ,’\J Consumptio
I il bowIh ek (LM fu\‘ “ I - This helps fulfilling Energy standards
| | ‘ ‘ | |l ‘ | ['f ‘ .
T '.'{“ Wl r'\ J’ ‘Il } “} | like 1ISO 50001
; A | ] | :i “ ’ } | ‘ ‘ | CO2 equivalent
U B ™ R
- il \ ‘ \ j f I A \ ‘ fl .
‘ \‘ ‘h ‘ i‘l\“ ‘j.nr ‘,‘ l“‘ v}!‘l' L',’) | w‘ “w 'lv ‘ J’ | ‘ ’ ‘ ‘l‘ll‘Jl‘ ' Units T
. | o
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SIMATIC Energy Manager App
Reporting capabilities

Situation

* For documentation and information

Autosave @ID 3 O~ = Cost Cen.. & - Last Modified: Justnow @ Bachl, Markus (RC-AT DI PA SW EMS) @

File Home Insert Page Layout Formulas Data Review View Help Team 1 Share 1 Comments O On, O
J},_Anal v - - @\ General  ~| | [ Conditional Formatting~ | FHInsert ~ v fv~ @ Sharlng purposes It IS necessary to
B e P FRIEE S sy | B %0 B P o provide important KPIs in an Excel
Cfiphuard [Pl Font [P i [P Jiensilivity MNumber & Styles Cells Editing Analysis ~ Spreadsheet
@ Vs 2 . The effort to prepare an Excel Report
o E oo —F is often very high.
2 Consumption- and Cost overview
j Departments .
Z e . . Soft drink production Filling/Packaging Utilities Administration Building Req u I rem en tS
e ———T— + Provide Excel reporting capabilities
9 Water m* i b ;s 4 5 1
N - . oy oot o 0 e  User has to be able to define custom
b Departments reports with full flexibility in terms of
5 . PIrTTE R ol layout and content.
15 Electricity .
16 Gas Back T
17 Water 2 Reports Overview
18 Heat & Total 172 .
;g - Overview Once o ~ B e n ef I tS
« Easy to use reporting capabilities

* Reduce the effort for information
sharing
« Complies to ISO 50001
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SIMATIC Energy Manager App

Baseline Management (Multi Variable Regression Analysis) . .
Situation

* The basic transparency is available

* How ever the user is not able to do
@ Assets s ‘ decision based on standard KPIs because
— | Multivariable regression - | baselne of missing consideration of the holistic
situation like environmental parameters

T MyPlant | Multivariable Regression Analysis s

[&dl
_Factory el Output parameter Model
BLR_Notifier ol vag Double Power Electricity 1
digidemo [=4]
Edges‘wera’” [.Jemj :: Power Electricity 1 Req uiremen tS
wol A\ A A A gco @™ Easy to use without being a data scientist
wl NSNS NN VN Provide a baseline considering the
Multivariable Regr... v ‘. _s‘ ' \ “.“- ."‘.‘ e 5'8340 enVironmental parameter
Inform the user if the deviation between
Tsvotobes 3 r baseline and actual value e.qg.
® parameter o ® Lt A @ regresin y tame consumption exceed a configurable limit
S i | N 7\ Benefits
g - ~ ' Y T~ = Easy to use analysis capabilities
' /€ Detect inefficiencies considering

Parameter influencing the e. g.
consumption

Approach complies to ISO 50006
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SIMATIC Energy Manager App
Batch analysis

<O >

12:00 AM | feek

1y Ay Pl Batck
(1) Assets ¢ Back
N Batch analysis - | ) Tabie
wecdev @
2]
Factory [@a) ‘
- 11 batches selected 4 materials selected
£ .
w BLR_Notifier &4
CONTEXT PERIOD PARAMETER
digidemo [eal
BATCH MATERIAL START BOTTLES_FILLING_LI..
EdgeSheeran Deme [ea]
200129 1
01_Factory [@
0 0 0.00
Batch Analysis
100129 10 2,498
Connectors
0 0 0.00
CycleTime Analysis D o 1,495.62
Multivariable Regre.. 0 0 0.00
OEE 200128 1 1,995.36
Reports 0 0 0.00
TestVariables [ 100128 10 2,534.00
0 0 0.00
% Parameter Qv 300127 12 1,500.77
L 0 0 0.00
Batch Analysis
200127 1
Batch Analysis 2
0 0 0.00
100127 10 2,493,
0 0 0.00
300126 12 1.507.54
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ELECTRICITY_FILLING...

OEE

55.51

135.74

0.00

Situation

* The basic transparency is there
* However, the user cannot integrate
contextual data into his production data

Requirements

« Easy configuration and integration of
batch and material information
Provide a table result with statistical data
on the duration of a batch production
"Out of the box" dashboard analysis for
easy access to calculated data

Benefits

« Easy-to-use analysis of batch data

 Detect inefficiencies within your
production processes

SIEMENS




CO2-Footprint
with SIGREEN

Managing and optimising the carbon footprint made easy
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SIMATIC Energy Management

Transparency and efficiency from machine to company level

Energy Manager
for Insights Hub

4 Management level \

Processing and
En ergy Man ager monitoring with WinCC

for Industrial Edge

/w E’ ‘, Acauision

1114 SiIGREEN

Production level \_ .

:: = SIMATIC Energy Suite

Tt

Product Carbon Footprint

i* - SIMATIC Energy Manager

Plant and company-wide energy analysis

Load management
PLC based Peak- and Base-load management for
Consumers, Producers and Storages
- Energy Efficiency Monitor
Standardized efficiency evaluation of machines
- Acquisition
Energy data acquisition

~ Integrated energy measurement

Directly in the field: For example
with SIMATIC Energy Meter (ET 200SP)

Field level, e.g. drive motor
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Moving from carbon footprint reporting to active PCF management

How dynamic PCFs turn carbon footprints into a management tool

Manufacturer

Supplier
(data base estimates)

Supplier
(data base estimates)

From static PCF reporting...
Conventional data base approach
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..to dynamic PCF management
SIGREEN PCF chaining approach

Manufacturer

Supplier
(provided PCF)
Sub-supplier
(provided PCF)

Supplier
(provided PCF)

Sub-supplier
(provided PCF)

- Efficient communication allows for frequent and
pro-active updates that create dynamic PCF

* (Sub-) suppliers’ improvements quantify in PCFs,
making them a management tool

SIEMENS



Profound decisions need real values, not estimates
How SIGREEN enables targeted, data-driven decarbonization measures

Determine YOUR product’s carbon footprint,
not just any average

" SIGREEN collects data where emissions occur
- In operations along the value chain itself

= SIGREEN works with primary data wherever
applicable and reasonable

= SIGREEN enables targeted improvement
measures with quantifiable impact

SIEMENS
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Carbon Footprint based on SIGREEN and Simatic Energy Manager Pro
SIGREEN combines emissions from own production with trusted supplier data

Certifier (e.g. TUV,...)
1L

s : A
SIEMENS  soreon mniscurogine ioas  mosrromran s ¢ @

Customer

Supplier

Simatic Energy Manager Pro

Measured energy and other media consumption data
Batch and production data

o & Bl 0B
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Architecture / Ecosystem / Total Solution - SIGREEN & CO2 Cockpit

Suppliers

Customers ‘/

[

ESTAINIUM Network —|

\ |
Emission ‘
factors \ S

Certifier

mE
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SIGREEN

APIs ERP! Systems
Database systems
Material data,
Procurement data

Factory - IT and OT
integration for autom.
data acquisition

il

CO,-Cockpit - Energy Management System
Simatic Energy Manager Pro

+) Energy and other media consumption data from the system
+) Batch and production data
- Own manufacturing emissions - Gradle-to-Gate

1) Enterprise Resource Planning



SiIGREEN enables exchange and verification of PCFs
across company boundaries

@

2 o 2 o 2 = B=4

Certifier, Supplier, Certifier; Supplier, Certifier, Supplier, Customer

| | '
: :
| :

request e

!
c

I
I
. I
° issue !
I
- I
O !
I
I
“ I
! I
I
issue !
!
1
° present
1

present anonymously
present anonymously
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SIGREEN Connect
Digital technologies for calculating, checking and minimising one's own carbon footprint

Foc cy
- OW/') S On
| nergy Manager Missig
ns
Contextualized Forecast Transparency ISO 50001
KPls Optimized energy Data collection, Energy
CO2 emissions per procurementand  processing and display Management
product budget planning in dashboards and
reports
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SIGREEN ]
Product Carbon Footprint (PCF)

SIGREEN provides an overview of
the entire PCF of the company

e Upstream emissions

e Own emissions

o Data quality

e Issue history

e Legitimacy folder / history

e Guided by wizards and various
implemented standards
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SIGREEN ]
Product Carbon Footprint (PCF)

SIEMENS SIGREEN  Manufacturing Inc. MY TASKS PRODUCT PORTFOLIO PROCUREMENT ot 'S °

o SIGREEN provides an
overview of BOM

BOM PCF Analyzer

o Average CO2 emissions
per item

e Query data from

individual suppliers (glass
bottles,...)

o Tasks and status tracking

Product Name |5 Timestamp |5

Glass bottle  (0.5L bottle) Distrubution Company
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SIGREEN + Energy Manager PRO CO2-Cockpit [ ]
Product Carbon Footprint (PCF)

e . 1=~ SIGREEN collects data
.. from its own production

e Provision of the API for CO2
Cockpit
e Data processing —

average own CO2 emissions
per product

g - CO2-Cockpit delivers data from
the production

e Connection via APl to SIGREEN

e Provision of batch data from

CO2-Cockpit  Ouwn Emissions ; production (field level)
(EnMPro)

Source |5
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SIMATIC Energy Manager PRO
Own emissions - CO2-Cockpit

CO2-Cockpit Provides an overview
of the material per location

e PCF per product at site level with indication of the
average own CO2 emission per production
guantity.

e Drill down to each product with information such
as CO2/unit p. activity and further drill down to
batch level

e Guided by assistants and according to standards
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www.optimacs.com

Active management of the product carbon footprint (PCF)

SIGREEN PCF chaining approach

SIEMENS SIGREEN  Siemens Digital Industries DASHBOARD PRODUCT PORTFOLIO

Reminders

e = =
You'have received today. Total Products Self Certified 3" party Certificates
You've already completed of Total task,

Tasks Summary Requests Overview
New a

Inprogress
Total

Completed

Denied

Product PCF Summary
Goal: Quantify supply chain emissions

Supplier's Carbon Footprint (CO ;€) @

Meadow Inc

PCF value is added to the bill of material
Nieis A AL ESES TOW IS O
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..direct secured and certified data exchange
from the manufacturer to the sub-supplier
via the SIGREEN platform from SIEMENS

https://youtu.be/b7pgHg5Yc38

SIEMENS SIGREEN Meadow Inc DASHBOARD PRODUCT PORTFOLIO 'S O

Task D TI068

Basic housing 25mm  # ase02416167

@Attach In Progress

Data Quality

Tr 97.14%

Carbon Footprint

ofs 0 (¢]
1 @ Vie A
‘ |m £}
Or——

SIEMENS


https://youtu.be/b7pqHq5Yc38
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“simatic energy management" o,

SIEMENS EEE

Welcome to Siemens References!
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SIMATIC Energy Manager
Online — Demo Server
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e
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Webseite for Login-Request

WWW.SIiemens.com/energymanager

g

News !!! SIMATIC Energy
Manager Demo Server

Do you want to explore our Demo Server?

> Login Request

SIEMENS
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Energy Management Media System

All information in one place
* Content

* Product information
Tutorial videos
Links to application examples
Links to manuals

SIMATIC Energy

Management

With the modular product portfolio
for energy transparency of Siemens
throughout the whole company.

)

Energy measurement

Energy measuring is the base of
every energy management system
and is ideal for integrating into the
automation environment.

Energy data acquisition

Reliable energy data acquisition is
a requirement for every energy
management system.

References

» Updated continuously

Energy efficiency eva-

luation for machines

The standardized efficiency evalu-
ation enables integration of status-
based analysis of energy data into
machines without great effort.

@,

Energy analysis

In addition to increasing the efficiency
of production, energy analysis must
also meet legal requirements. Moni-
toring, archiving and documentation
are important criteria for this.

N

Customer references

Learn more about the SIMATIC
energy management projects.

https://support.industry.siemens.com/cs/de/en/view/109765100
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SIGREEN (
Further Links

Website

siemens.com/sigreen

Demo Welcome to SiGREEN

https://app-demo-ext.sigreen- e |
playground.siemens.cloud/ New to SIGREEN? Sign up

Get started

app.sigreen.siemens.com
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SIMATIC Energy Management
Reduce Your Carbon Footprint
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