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Motivation for energy management

Energy costs

Energy costs 2000-20211,
Germany, industry

Laws
and climate protection

UN climate summit 20215,
Glasgow, Scotland

Change of energy
supply

Share of renewable energies: 20203
in power consumption in Germany

(@
(( .*
@

~6%
Average annual increase
in electricity price (& ’00 —’21)

Significant cost factor
in production

1,5°C €

Limiting the temperature rise
worldwide

Statutory measures to achieve
environmental targets

i,
>A450% .}
L
. _{
From 6.3% in the year 2000.
Should rise to 80% by 2050

New boundary conditions as a
consequence of changing
energy resources and continued

requirements for supply
reliability

Responsibility for
environment and image

CO2-neutral business operations
by 20302 at SIEMENS

54% %,

Reduction of global CO2 emissions
since start of the energy efficiency
program

Energy-efficient production as
a key marketing argument

1 Prices including taxes, source: statista.com (link) | 2 Source: Siemens AG (link) | 3 Source: Federal Environmental Agency (link) | 4 Source: AGORA Energiewende (link) | 5 Source: COP2018 (Link)

Page 4 Unrestricted | © Siemens 2021 | siemens.com/simatic-energy-management

SIEMENS


https://www.statista.com/study/13642/energy-prices-worldwide/
https://new.siemens.com/global/en/company/sustainability/carbonneutral.html
https://www.umweltbundesamt.de/en/tags/agee-stat
https://www.agora-energiewende.de/en/the-energiewende/introduction/
https://www.bmu.de/en/cop24/

What drives our customers?
The CO2 footprint is becoming increasingly important

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

Scope 2
Indirect

Customers demand environmentally

friendly products and include this in =

their purchasing decisions e
oo
Investors evaluate climate risks and | Capital good

expect compliance with
environmental and climate protection
standards

Fuels and

energy-

related
emissions

Distribution

Prewous Activiti

. Active, transparent handling of the CO2 issue is essential!
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Transport and
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Lessors |
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Energy management -
Objectives and challenges

Typical drivers and objectives Challenges during realization
: : CO, : .
Fluctuating energy costs, regulatory requirements and Scalable standard solution, which grows together
sustainability objectives with requirements
$$%

Fulfill and exceed production and efficiency objectives

Dealing with the lack of resources (financial &
personnel-wise)

&

To make reasonable investment decisions it is

Continuous detection of saving potentials . : :
necessary to quantify saving potential

i P mi
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Energy efficiency measures
based on energetic transparency

Checking and evaluation of
the measures

Acquired energy data

010101010101010101010101010101010101010101010001001010

010101010101001010101010101010101010101011100101010010 ACqUISItlon Of the measurement ValueS

010101010101011010101010101010101010101011010010100010

010101010101010101010101010101010101010101010001001010
01010101010100101010101 01010101011100101010010

010101010101011010101010701014701010101011010010100010
01010101010101010101010101 010101010101010001001010

010101010101001010101010107010101010101011100101010010
01010101010101101010101010M910101010101011010010100010

010101010101010101010101010101010101010101010001001010 .
010101010101001010101010101010101010101011100101010010 CO n tl n u O u S

010101010101011010101010101010101010101011010010100010
Improvement process

T
D
5

Analysis of Realization of
the data the measures

Planning of energy efficiency
measures

Improvement according to ISO 50001 with Plan — Do — Check — Act (PDCA)
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SIMATIC Energy Management
Portfolio

Page 8 Unrestricted | © Siemens 2021 | siemens .com/simatic-energy-management

SIEMENS



Introduction Video - Integrated Energy Management
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SIMATIC Energy Management —
Transparency and efficiency from machine level to company level

MlndSphereJ/ ]

E/—-—- I-SOEKSOQ%“Sertlfld !
ly = & 'i'._ SIMATIC Energy Manager

. . SN W "t! = Plant and company-wide energy analysis

\. !

Management level _ .
.= S7 EE-Monitor

Standardized efficiency evaluation of machines

Processing and
monitoring with WinCC

¢
Yy
ed | 05
7

_ SIMATIC Energy Suite
Energy data acquisition and Load management —
simple and integrated

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

SIEMENS

Production level

Acquisition

gy ¥

- Field level, e.g. drive motor
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Energy Management goes production

0 Energy management on factory and enterprise level
1
(0}
1 aaaaaaaaaaaaaaaaaaa
: e = Long term evaluation and energy controlling
SCADA 0 I = Plant/ product / batch related EnPI
Energy Management 0 = Energy monitoring and reporting
0
= |SO 50001 conformit
1 : J
0 0
1
]
|
a Energy = Short term evaluation allows immediate reaction

Management

= Monitoring, machine related EnPI
= Role-oriented information
= |ntegrated, cost effective metering

o

Integrated energy metering

Page 11 Unrestricted | © Siemens 2021 | siemens.com/simatic-energy-management SI E M E N S



Integrated
Energy Measurement
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SIMATIC Energy Management —
Transparency and efficiency from machine level to company level

I-SOE\SOQOl certlfled I
-.;%?f: 3%  'i'.__ SIMATIC Energy Manager
o T ERMES 1! *=  Plant and company-wide energy analysis
I
I

v.com
1D 0000049036 I -

= I I I : - [] :__\_NJL L Dmm =t SIMATIC Energy Manager . .
7|||'___\_\—|:| ....... < (=3 _\_. / |

anagement evel _

.= S7 EE-Monitor

Standardized efficiency evaluation of machines

Processing and
monitoring with WinCC

_ SIMATIC Energy Suite

Energy data acquisition and Load management —
simple and integrated

]-:— Integrated energy measurement
Directly in the field: For example

= o III‘ .
| B | rr
with SIMATIC Energy Meter (ET 200SP)

Production level
E ﬁ,
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Field level, e.g. drive motor




Measuring all types of energy
Extensive portfolio simply integrated

- Meters Metering incorporated in device

Non-electrical types of
energy

Electrical energy Electrical energy

Product
SIMATIC _
ET 200SP SIMATIC Sentron SITRANS-Series Water- Moldgd Case SINAMICS- SIMOCODE pro
Name Ener S7-1200 SM 7Kx PAC-Series flow, pressure, amount Circuit Breaker converters Motor
MetSry 1238 temp,... WFx 40 3VA Management

Comfortable Integration of energy data with SIMATIC Energy Suite
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Measuring of electrical energy
Application examples

10 KV

SIMATIC_‘

HMI

SIMATIC ET 200SP CPU & Energy Meter

*) current transformer

Cost-saving thanks to the simplest integration in
automation (TIA)

Values update to 50ms basis

Flexibility as support for voltage and current
transformers

Simple configuration through diagnostics and limit
monitoring in the meter

Cost-saving due to high ET 200SP channel density
and use of only one HMI panel

Page 15 Unrestricted | © Siemens 2021 | siemens.com/simatic-energy-management

Energy distribution Advantages Production machine

|
—1d
! L | B
]
Application
SIMATIC
HMI

Al /DO /DI

SIMATIC S7-1500 +
ET 200SP Periphery

et

L

D

L

SIMATIC ET 200SP
Energy Meter

SIEMENS



Electrical energy measurement
Two types of the energy measurement module with extended network analysis

Al Energy Meter 480VAC HF Al Energy Meter 480VAC HF
(6ES7 134-6PA00-0CUO) (6ES7 134-6PA20-0CUO)
; Option 1 —for CT use:

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

Option 2 — for current measuring via RC
SRS« RC: Rogowski Coill

Features Current Transformers:
NS @ Cost-efficient
gﬁf £ Y @ Minimized mounting time and effort when

G awoc split-core CTs are used

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

Eology

6ES7 134-6PA00-0CUO 6ES7 124-6PA20-0CU0

Measuring down to ~OVAC (phase-to-earth) and for TT, TN, IT-grids, due to 24VDC-supply

both alternatives Grid analysis functionalities: Harmonics 1. ... 40. (current, voltage), analysis (overvoltage and —current, voltage
drop), residual current (11, 12, 13, IN), distortion factor

Special features of

Page 16 Unrestricted | © Siemens 2021 | siemens.com/simatic-energy-management SI E M E N S



Electrical energy measurement
What are the advantages of the Integrated energy measurement?

Correlation of Energy and P
further data possible = T
(machine status / quantity)

1L
5 |RES |12+| 6

Just one engineering

i

i s t0Ol: TIA Portal

* No additional IP-
addresses necessary

EEEEEEER
nENEwEZmE

IDDDD Modular expandable:
Jliss) 1 to n measuring points

N
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Electrical energy measurement

Price /performance overview of metering devices

Price

A

Advanced

Design /
Infrastructure

Industry

Power quality

Performance

Page 18
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Electrical energy measurement

The right energy metering devices according to functional needs

Page 19

Multichannel current
measuring system

SIEMENS
lngenuity for lfe

7KT PAC1200

Seas

The flexible solution
for multichannel
measuring in final
circuits

SENTRON portfolio
for power monitoring

UL P A U LP,S, QA
Apparent | active | reactive energy | cosg x|x|x|-
Maximum input voltage L-L/L-N 400Vi230V

Current transformer connection |
direct measuring

%% (up to 63 A)

DI/DO -

Integrated communication Modbus TCP

Communication via expansion module -

N, 1(Diff) -

Analog input -

Load profile record x

Software interfaces Webinterface,
App (i0S & Android),
powerconfig,
powermanager

THD | Flicker, fault recorder, -
EN50160 reporting

Harmonics -

Statistical overview
in web server

Customizable display

Accuracy class active energy | 1192
reactive energy
Standard measuring devices IEC61557-12

MID certi

- x
Order information iemens.coml
product?ZKT1 D

! Measured in data
manager

Multichannel current
measuring system

7KT PAC1600 SEM3

Measuring device

The entry-level The efficient solution

Measuring device Measuring device M{Bsuring device Measuring device

7KM PAC2200 7KM PAC3120 7KM PAC3200T 7KM PAC3220

The cost-effective

The energy meter The compact solution  The specialist solution

Multifunctional Modular measuring
recorder device

Measuring device Measuring device

7KM PAC4200 7KM PAC5100/

7KM PAC5200

SICAM Q100/Q200 | Al Energy Meter

The professional The specialist solution  The class A solution The integrated energy
in

solution when it for multichannel solution for DIN rail solution for digital for precise energy for precise energy solution for for measured value for power supply measurement
comes to energy current measuring in communicationand  recording and power  quality automation
measurement the main distribution menitoring supply quality
x x e x x e x x x x
x|x|x| - x| x| x| x xpx|x|— xx|x|x x| x| x]- xpx]x|x x| x| x x| x]x]x X x]x x|x|x|x
456 V1264 V. 480V/277V 480 VI277V 690 V276V 480VI277V 690 V/400 690 V/400 V 690 V/400 v 690 /400 V 480 V1277V
galvanically separated  galvanically separated
x| x]— % | % (up to 65 A) x|— x]— x]- x|- x|- x| = xl-
(upto 63 A— 1-phase,
up to 80 A — 3-phase)
12 201 n 212 11 212 (1016 with 212(10/6 with oi2 Q100:2/2 via ET200 /via §7-1200
expansion module) expansion module) Q200: 6/6
Modbus RTU, M-Bus, SO BACnet IP, MSTP, SNMP, Modbus TCP, Modbus RTU Modbus TCP Modbus TCP Modbus TCP Modbus TCP Modbus TCP, PROFINET
NTP, SMT, Modbus TCP, Modbus RTU, M-Bus IEC61850 PROFIBUS
Modbus RTU
- - - - - Modbus RTU Modbus RTU - Q100: 1 x Modbus TCP Modbus TCP via CPU
PROFINET PROFINET + |IEC61850
PROFIBUS PROFIBUS Q200: 2 x Modbus TCP
+EC61850
- - - - - with expansion module  with expansion module  — x -
- - - - - with expansion module  with expansion module  — - via ET200 /
via $7-1200
- x - - - - x x x inS7 CPU
powerconfig, Webinterface, Webinterface, powerconfig, i / SIMATIC/
. SIMATIC Energy Suite, SIMATIC Energy Suite, powerconfig, SICAM PQS/PQA, SIMATIC Energy Suite
powermanager powermanager SIMATIC Energy SIMATIC Energy
Manager PRO, Manager PRO, (online values)
powerconfig, powerconfig,
== =(= x|- x- x| x|~ x| ¥ x|x X%
Transient recording
up to 1ps (Q200)
1...15.2 - - - - - 164, 2...40 Q100: 2-50 kHz 2....40
Q200: 2-63 kHz,
2-9 kHz, 9-150 kHz
Harmonic Direction
- - - - - x x x x with SIMATIC HMI
Visualization
112 021 11 0,5]2 05]1 0552 0.25]2 055]|2 0252 0.5]1
IEC 50470-3, IEC 62052-11, IEC 62053-22, IEC 62053-22, IEC 62053-22, IEC 62053-22, IEC 62053-22, IEC £2053-22, IEC 62586-1, IEC 6155712
IEC 62053-21, IEC 62053-22, IEC 62053-23, IEC 62053-23, IEC 62053-23, IEC 62053-23, IEC 62053-23, IEC 62053-23, IEC 61000-4-30,
IEC 62053-22 IEC61010-1, IEC 61557-12 IEC 61557-12, IEC 61557-12 IEC 61557-12, IEC61557-12, IEC©1557-12, IEC 61000-4-7,
UL &1010-1 UL 61010-1 uL61010-1 UL61010-1 IEC 61000-4-30 ¥ IEC 61000-4-15

2 7KT PACT600 Multimeter
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Electrical energy measurement
Expansion of the measurement infrastructure - current transformers

Current transformers are a special form of é
transformers =
These must be used where the expected current can’t be @
measured directly (size, galvanic isolation).

/KT120 ... * o

]

Current transformer selection I¢|
... should be dimensioned according to the expected
rated current in order to minimise the error
Rated current 60A ..150 A 50A..600A [ 50A..1500A
Accuracy s Primary side
... for the system accuracy all errors of the )
components in the measuring system must be ) A Rated current 5A 1A/5 A 1A/5A
considered (transducer and measuring device) Secondary side
Short circuiting current transformers Accuracy class 1 0,5/1 1/3
... the current transformer secondary circuit should not be
opened under any circumstances when current is flowing in Nominal load 1 25 VA 10 VA 2 BVA
the primary circuit (destruction/danger of life). ’ ’ ’
primary ( J ) ..3,75VA ... 5VA ... 10 VA
https://support.industry.siemens.com/cs/document/85477190/ *compatible with Energy Meter 480VAC and Sentron PAC
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Process instrumentation
for every customer need SITRANS product portfolio for other media at a glance

‘-‘-.

i

= Flow Electromagnetic, Coriolis, Ultrasonic & Vortex u Temperature Rail, Field, Head, Sensor, Multipoint ‘@ ' Positioner

R

Level Capacitance, Radar and Guided g Pressure
wave radar, Ultrasonic

, Software SITRANS
Library, SIMATIC POM
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Measuring non-electrical media
Selection depends on - qualitative and quantitative consideration

qualitative guantitative

Criteria for effectively selecting the right measurement What number of measurements are necessary?

= Accuracy

= Cost = Survey of existing operational measurements

= Availability / Reliability = Percentage influence on energy management

= |ntegration = Efficiency increase through additional digital
channels

= Monitoring

: L = Stationary / Temporary
= QOperation / parameterization
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Measuring non-electrical media
Which measuring principle for which application

Measuring principle Flow & heat can be detected with which measurement

= Flow measurements * Magnetic-inductive transducer SITRANS FM (flow)

= Heat meters * Vortex transducer SITRANS FX (pressure, temp & flow

-> heat amount in one direction)
= Temperature

measurements * Coriolis transducer SITRANS FC (Density, mass flow, temperature

and fraction)
= Pressure measurements

Ultrasonic transducer SITRANS FS (flow — higher temperature
= Level measurements up to 200°C)
" Weighing technology Ultrasonic clamp-on transducer SITRANS FS (flow — Very large nominal widths
and retrofitting without
intervention)

Differential pressure transducer SITRANS F P/O  (flow up to high pressure &
temp)

* Mainly relevant for energy managem.
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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

Page 26 Unrestricted | © Siemens 2021 | siemens.com/simatic-energy-management SI E M E N S



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

= |ntegrated 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

SITRANS P is our portfolio for measuring gauge pressure,
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
concept.

Communication options:
4-20 mA HART, Profibus PA, Foundation Fieldbus
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Innovations
SITRANS P320/420

= [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
Handling

= Communication protocol according to current
HART 7 standard, including long tag support

=

\oh
om

gy

ey u\il) 7
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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

8|
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Connection of the measuring instruments

PROFINET

PROFIBUS

Modbus TCP

different gateways

Modbus TCP

PROFINET

Page 30
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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,
Modbus

= Connection of third-party devices, if applicable
via gateway; frequently used communication

types:
= BACnet (gateway required)
= M-Bus (gateway required)
= Modbus TCP (no gateway)
= Modbus RTU (gateway required)

SIEMENS



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

Siemens gateways M-Bus/BACnet - PROFINET
= 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
Energy Suite
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SIMATIC Energy Management —
Transparency and efficiency from machine level to company level

o . . ?_ﬁ SIMATIC Energy Manager E/_H FSOEKS“ESB}MEeFtIfId :!:
MlndSphereJ/ Tl b . e SR -1..— SIMATIC Energy Manager
R , A,  + ll yovRheine Uberwachung CE; [ o .
.. L] Bl e | [ .. Plant and company-wide energy analysis
: I
I

= - . ._\‘\:L . p——— e :
. | \_\_n ....... << <@ bo: _\—' __/ I .
e 2 b =

AN~ A B Ve 1

anagement evel _

Processing and ..~ S7 EE-Monitor |
monitoring with WinCC Standardized efficiency evaluation of machines

&
l',_ r .

Production level

-~ SIMATIC Energy Suite
Energy data acquisition and Load management —
simple and integrated

S | g

£

Acquisition - Integrated energy measurement
. Directly in the field: For example

|
e
..
' I’ ﬁ’ m H 1! with SIMATIC Energy Meter (ET 200SP)
ik II =
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Field level, e.g. drive motor




Transparency at the production level with TIA Portal + Energy Suite
Plant-level visualization and recording of energy data

010101010101010101
1010401101001010101C -,
(010101010 10 sk ek bt b b b
T 0101010
1010101 1010101
gmglg 0101010
1010104010101010101C 1p
01010101010010101010- 10
1010101101010 AL e et s g R
010100010010400101010
1110101010010 1010101
110100101000100101010
010101049104p10101010 104
101010110100101010101- 01
010101010101 104genEabat o Ek Akaln, |
1010101
1010101
0101010
010101049191910101010* 1010
101010%0100101010101 4
010101010101104G000% 0 L L L L 11 10
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Customer benefits:

On-site visualization: The system operator can use this information to
evaluate the correct functioning of his machine directly on site

In addition, the visualization of energy data can already create an energetic
awareness among the employees and thus achieve savings

Cross-plant visualization of energy flows in the SCADA control system
WinCC Professional V17

Protection against loss of data through buffering concept on the S7 control
system + central archiving of energy data in the SCADA control system
archive

Simple data export of energy consumption values from the SCADA archive
via standard report

Software standardization through the "Energy Suite" standard library
available in TIA Portal

SIEMENS



The simple solution for Integration and Monitoring
SIMATIC Energy Suite - Innovative, efficient, easy, quick

Measuring Energy Suite @ Visualization Analysis
with SIMATIC HMI with SIMATIC
Energy
=Y Consistent Manager
SENTRON Integration Information
SINAMICS L SR
IP = buffering o= |,
SII\’A!IC r'_l' at PLC .»
Archiving
SIMOCODE with WinCC
]l:u_l:.l.? Professional
SENTRON M
w’ Generation | B |

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

EnMPRO EnMPRO EnMPRO Server EnMPRO
Web Client Full Client (optional) Lelele e
Existing Office PCs . . ) > Data}bas_e and
: Engineering client application server = —
Wmd(;}/_vs 10 m = Wielens i pp \ | ‘ &
MS Office 2019 e— MS Office 2019 WEB Server .  £=
MS Edge, Google Chrome i MS Windows Server —ellly S
2019 SQLServer

Corporate LAN

1
\ =8
@-. DMZ / Router

| SCADA

WinCC Prof V17
E-monitoring with
Energy suite

gaﬂ S;rver

Process LAN

ET200SP-1PN
+ Energy Meter, Al, DI

PAC 4200

| Gateway
EEEs

MODBUS

RTU

T Ry -
Taae e =
o 1
g
ir

Liquid Gas Current transformer
(pulse) (analog) Liquid Gas
(pulse) (analog)

Page 36 Unrestricted | © Siemens 2021 | siemens.com/simatic-energy-management SI E M E N S

PAC 3200 PAC 3200
PAC 3100



SIMATIC Energy Suite

Architecture examples, energy data acquisition, archiving and monitoring

Ecole Ubersicht

Status Produktionslinie 1
Best In Betrieb
Wind
MS g o
MS H 4§ productionCounterBottles

Corporate LAN

elektr. Energie ]

+4.60 kWh
+450.00 kW
Prozess LAN

«| Energie

120000 -

= 100000
s sOPulseEnergy f
. 80000 -|

Leistung

|

+105000.00 pcs/h

letzten 7 Tage

Periodische Daten

+1750.00 pcs

i‘

|

|

Status Produktionslinie 2

Online Daten

Energie

Leistung
150000':
125000—5
100000—5

75000 -

Bediener

+1258.00 pcs

+124200.00 pcs/h

=
(" E Wasser

il ‘ flowMeterWater

monsus +98.401
+9553.40/h
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Energy data acquisition with the SIMATIC Energy Suite
Control program configuration instead of programming

Project Edit View Insert Online Options Tools Window Help Totally Integrated Automation
PORT.

Cf (B saveproject S ¥ X O @ G MG E S coonline ¥ cooffline fz [N B % AL
Project tree m 4
=
-
a
Overall[71037] E
> | Demo_EnergyManagementmAV15.1_V1.0.1_V16 Nsme Energy data type | Energy data source Type of energy data sourc | Power consum... | Energy consum.. | Energy counter .. | Archiving period Forecast Enable acquisition ... =
B¢ Add new device 1 [ flowMetertater Powervalue [=] OveralWaterConsum... [..| Db member =] =] Period_1min (] LJ';J
iy Devices & networks 2 @ inboundEnergy Power value ©versllEnergyCounter_D... Db member =] =] Period_1min 8 g
~ [l CPU_Democase [CPU 15125P-1 PN] 3 inboundWwater Power value OverallWaterConsumptic... Db member =] =] Period_1min (] =] S
[ Device configuration 4 Line1_Production_Counter Energy counter .. Linel_Machine4_Packer... Db member =) =] =] Period_1min (=] =] a
%/ online & diagnostics 5 [@ Line2_Froduction_Counter Energy counter ... Line2_Machine4_Packer.... Db member =) =] =] Period_1min (=] =]
» [l Program blocks 6 officeEnergy Powervalue OverallEnergyCounter_D_ Db member =) =] Period_1min =] =] >
» [ Technalogy objects 7 officeVater Power value OverallWaterConsumptio... Db member =] =] Period_1min (] =] =
~ [ Energy objects : P2 vad ounterBottles Energy counter .. OverallProductionCounte... Db member =] = =] Period_1min B = 5
1 Energyprogra “% Generate Energyprogram tionEnergy Power value OversllEnergyCounter_D... Db member =] =] Period_1min (] =] §
~ [[) Energy acquis| B Creste SivAre screen rules for Energy Suite tionLine 1Energy Power value OverallEnergyCounter_D... Db member =] =] Period_1min B =] —
B Add newa{ ¥ © tionLine1viater Power value OverallWaterConsumptio.. Db member =] =) Period_1min =] =)
53 Line1 C tionLine2Energy Fower value OverallEnergyCounter_D... Db member =] =] Feriod_1min (] =]
i Line2 te tionLine2water Power value OverallwaterConsumptio... Db member =] =] Period_1min ()] =]
‘g Overall Compile » ftionwater Fower value OveraliViaterConsumptio... Db member = =] Period_1min @] =]
» [Hl Load manage| & Go online Cerl+K Energy Pulze signal OverallEnergyCounter_D_.. Db member =] =] Period_1min ()] =]
» @ External source fil G Go offine Corleld tion Energy counter . AlE Steckdose Al Energy 4BOVACST =] =] =] Period_1min (] =]
» L rctags start simulation Crrl+shifex £
» [l PLC data ypes
» [E2 Witch and force G searchin project ctrleF
» [& Online backups | 3€ Cro F
v [ Taces 2, Print CtrleP
» [ opcuAcommuni & print preview
» Device proxydatal T .
585 Program info —
PLC supervisions & alams
PLC alarm text lists
» [l Local modules | el Properties ||‘j.'.|nfo Hﬂ Diagnostics
» | Basic_Panel_Democase [KTP400 Basic PN] General
» [ comfon Ponel [TPA00 Comfnl ~ m
: » General
> ‘Reference projects b G General
~ | Details view
Basic settings
L Name: [flowheterviater
Mame |
1 {Encrgy program settings E Comment:
i) Energyacquisition |
[E Load management Il
[¥) Enable acguisition object
Date created: |4/1212018 9:21 AM -
Last modified: |7/15/2020 11:04 AM -

4 Portal view 2 Linel
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SIMATIC Energy Suite - Visualizing energy data
Application example of F&B production

Verpacker - Linie 1 Maschine 4

Status Produktionslinie 1 Status Produktionslinie 2 Bediener

In Betrieb In Betrieb

I Line 1- Packer

Produktionsstatus

Produktionszahler
22250 pcs

Elektrische Energie

S Line1_Packer_Energy
+0.33kWh
+24.99 kW

Elektrische Energie

‘ Line1_Pa
+0.23kWh

P
skt 17.00 kW
. +17.00

DQ__\) Druckluft

+10.66 m’

+803.82m’h

v

Ubersicht Sortierer - Maschine 1 Reiniger - Maschine 2 Abflller - Maschine 3 Verpacker - Maschine 4
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SIMATIC Energy Suite - Providing energy data available externally
Data export from the SCADA archive

\01_TIAProjects\Ecole_Original\Demo_EnergyManagementTIAV15.1_V1.0.1_V16\Demo_EnergyManagementTIAV15.1_V1.0.1_V16 =
Project e et Online  Opt L indow  Hels File Report Settings
Of (Yl soveproject @ X 8 T X D2 G M E B QR Y coonline F Goofiline g I 2 ] [ £ DEik X &
Report namé b« Add report X
J*Devices (
B (222 | d¢ [cPudemocaze (cPuistasAw] i B (][] & ¢ Flepor
- -
v _] Demo_EnergyManagementTIAVIS.1_V1.0.1_V16 [Evport of rchived measured vakues E|
W Add new device M — 1
s Devices & networks Tigger . U
» [ CPU_Democase [CPU 15125P-1 PN] L o
» |24 Basic_Panel_Democase [KTP400 Basic PN] [Am,wi: ;| B DFx |
» 23 Comfort_Panel [TP900 Comfort] :egon::/n:uruwai t?:ﬁ’f’ 2
» L) VMTAV1S [SIMATIC PC station] Name i
» ‘i Ungrouped devices -
» 5 Security settings [Energy_measurement s fapartioct
» (38 Croszdevice functions
» ‘.’(ummond-u e Path o Energy_measurement: Generate report?
» (g Documentation settings
r = Energy_measurement_yymmdd_bhmm xds o
» (@ Languages & resources [
» L& version control interface | #
—p. |
Automation | |
Autormation L Mariager H o - A Energy_measurement_200721_160012.xlsx - Excel - a x
Configure SIMATIC Logon File Home Insert Page Layout Formulas Data Review View Y Tell mewhaty wvant t Sign in g Share
0 < L) I
Jocumentation 1
Al & fe | Zeitstempel v
i Documents and Settings J General I 10 tags ] System constants I Texts ] | Ready A B c D E F
Edit smart card / ::;:':lgmp S | Uepecie e de 1] Zeitstempel lufﬁceEnergy_energy‘ DfﬁceWater_energy‘ productionCounterBottles_energy h productiunEnergy_energy‘ pruductionLine‘lEnergy_energy‘ producti
Energy Support Library - Function ~;Module parameters User data mapping g— KiWh ! pes ki KiWh !
General
Eneroy Supstortibray — Fankbons Al configuration Category: | Currents 4 115.07.2020 12:01:00 0.816851139 11.82312202 15853 9.287475586 5.370563984
" Userdate Subcategory: | Conductor currents 5 |16.07.2020 12:02:00 0.816677511 1177222824 888 4.912692547 4.625118992
SXC XML Manaoer < ;;""'“ Meazured variable: | Current L1 (1D00007) 6 |15.07.2020 12:03:00 0.818297863 11.73001003 0 1.830269337 0.9063223
$7-PCT - Port Configuration Tool b Insertatinputaddress: | 298 (End) 7 | 15.07.2020 12:04:00 0.81714958 11.74747562 0 2.781059027 0.78503263
£ ] 8 | 1507 2020 12-05-00 0.822209477 11.70645142 732 7277824879 0.78533566
Simulating Modules 4 o — 9 |15.07.2020 12:06:00 0.823820055 11.67101479 1196 10.24847031 3.755961895
e e 1 00034 Total active powerL1L2L3 10 | 15.07.2020 12:07:00 0.82119596 11.81637001 2031 11.86034489 5.368125916
i STPLSIM Advanced V3.0 2 00210 Total active energyimport L1L2L3 11| 15.07.2020 12:08:00 0.814147711 11.74250031 2008 11.86092854 5.366438389
SCADA WebUX Configuration man 3 00211 Total active energyexport L1L2L3 | 12 | 15.07.2020 12:09:00 0.820058346 11.68631554 2033 11.85984325 5.366106987
400007 | Camunt L1 13 | 15.07 2020 12-10-00 0.816239417 1177691269 1618 11.0053339 5.025042057
L Security Controller B NN (TR 2 14 |15.07.2020 12:11:00 0.813736379 11.6744175 1708 11.86274242 5.36760091A
AT Erergy Sl Bepore o) : 051 :::::::L:UN 15 | 16.07.2020 12:12:00 0.819934845 11.73041058 2050 11.86720444 5.36582 5
R 8 00002 Voltage UL2N 16 | 15.07.2020 12:13:00 0.814635436 11.70717621 1695 11.52156067 5.02702 o From version
SIMATIC Togon Eventlog Viewer e Archivdaten o) =
T ® : =] MSE
= xcel 2010
m o= k] Ready ] mo- 1
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What is the advantage
of minimizing the maximum required connected power supply?

Calculation of the demand charge
= Determination of the highest average power (in kW) during a period (usually 15 minutes) within a year.
= Multiplication of this value by the agreed price per kW with the power supply company

i .‘ . ! Price Demand charge
. i e i per kW
118 X = =4

| ! —

: : =

< 1 year o Time

High costs with only one-time load peak

Customer requirement
= Reduction of demand change by avoiding load peaks e.g. small industrial customer 1MW * €100/kW/a = €100,000 demand charge
= Automatic regulation of the system without external influence medium-sized industrial customer 5MW * €100/kW/a = €500,000 demand charge
= Response of the system to feedback from the production process Large industrial customer 10MW * €100/kW/a = €1,000,000 demand charge

= Production processes must not be influenced by this
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SIMATIC Energy Suite Load Management —
Load peaks reduction

Customer requirements Siemens offering — SIMATIC Energy Suite with load
* Reduction of the capacity charge through the avoidance of load peaks management
and more even power distribution = Direct integration into the production level due to PLC-based solution
« Production processes must not be influenced => No intervention of IT systems in the production level necessary
- Automatic regulation of the system without external influence = Avoidance of load peaks through integrated prediction algorithm
- Response of the system to feedback of the production process = Smooth load distribution due to independent switch of consumers or

activation of generators

= Future-proof due to a modular function block concept
. . =» Simple extension of the number of actuators
Calculation of the Capacity Charge e SXEnst T :
o ) _ ) _ = Fast integration into an existing visualization including all relevant data
+ Determination of the highest average consumption (in kW) during a of the actuators and the entire system
period (usually 15 minutes) within a year

« Multiplication of this value by the contractually determined price per kKW
with the energy supplier company

= Archiving of every switching action and limit violation

c
S A -== 1 . .
‘g- | b : Price Capacity
s | 1’ | per kw Charge
c |! 1
o ! 1 —_ A
| X = —@
— 1 1
3] 1 | —
Sl : = : N _—
"l ' — = = Configured limit . Without load
! 1
: — — 1= % £ management
< » e — L3
' 1 year ' Time g
With load
management

High costs with only a single load peak
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SIMATIC Energy Suite Load Management —
Basic preconditions

El oy [ Production process Acquisition of the infeed
P = Should not be influenced Measurement value = Captures the total consumption of all
= Base load — actuators and production
E
T ?u ﬁ = Measurement device should provide
eo o an energy counter in best case
R = Alternatively a power value can also be
e provided
Consumers HE B
= Can be switched off N %3
Q<

= Variable power

ﬁ (e. g. chiller, heating, R D .
@I compressor, ...) - RN Data processing and

g preparation
= S7-1500 PLC

= SIMATIC Energy Suite must be

Producer available
= Can be switched on = An energy object is generated of the
= Variable power acquired data of the device
(e. g. generators, ...) e L LTSS e = Archiving period of the energy object
s T specifies the monitoring period of the
< load management

Control viarelay or analog value
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SIMATIC Energy Suite load management —
Load management in the Energy Suite

Visualization

with SIMATIC HMI (only
acquisition)

Visualization &

)

SIMATIC SINAMICS

P

SIMOCODE  SENTRON

Acquisition

1
o ﬁg‘ ﬁ Archiving
% with WinCC Professional
-
5 NN
< | B
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SIMATIC Energy Suite load management —

Functionality
Power consumption == ! 1
Load management software Energy consumption — | ! @ Forecastt,
= Continuously calculates the forecast of the energy Forecast — | s
. i F tt
demand at the end of the period o - /¢ orecastls
= Switches actuators on or off depending on available ' Forecastt,
potential Forecast ! :
= Actuators are switched according to configured E—)
priority ERE R ® Forecastt
= The lower the priority (relevance for the production : :
process), the more often the actuator is switched : : | :
i . | | | | Time
; TR s s s s s -
. : 11 Start 1 : : : : + End
! . iy Period ! ! b ! b ! ts ! Ly ' Period

HE2® Generator >l F EE Ecoc Eo o o

1
e+ EH BEH +H BE OH
> 2 @ Heating
'g Forecast < Limit > Limit > Limit < Limit
= [ [ [ 1 1 1
a . . I ] | | i 1 |
3 @ Compressor Switching ! . ' Compressor &' ' Heating& ' Compressor '
action ! Heating on ! ventilation on ! Generator on I compressor off | on !
1 1 1 1 1 1
1 1 1 1 1 1
. Energy 1! 1 I 1 1 l 1 1
4 3K ventiation dgomand | | N R 2
1 1 1 1 1 1
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SIMATIC Energy Suite load management —

Visualization example

=
4 Load management control

30.06 kWh 9.01 kWh 625.00 kwh 500.00 kWh [ )

Energy in period = Limit === Setpoint Current period Previous period

1000

200
=
I o s VO P
0 [rmin]
045 1:30 215 3:00
Current period (power) — Limit === Setpoint
20000
15000
10000 fmemmecemmscececemmscecessestesceceessmessssessmsesseesstsessssesssessssesssesssssesiesssseessssessssssssess=sesd
5000
2
[
[rmin] 0:45 1:30 215 =00
——
Average power [ky] Last 7 days Last day Last 8 hours Last hour
1 o
10000 &
1 ¥
2000 5]
-
@
6000 = ®
@
4000 - ®
[ e T T T . R
10 AM 7:00:00 AM 6:00:00 At 9:00:00 AM 10:00:00 AM 11:00:00 At 12:00:00 PM 1:00:00 PM 00
208 4/24i2019 ai2412019 aj24i2m9 4i24i2019 aj24/2m9 4j24/2019 ai2412019 aja;
Overview Configuration Administrator Infos

0 min 58 sec

3 min 00 sec

Deviation to setpoint Energy Power
Setpoint
'
-469.96
kWh
-125 kwvh 125 kyvh
Actor list
=] Type Mame Frio  State  En Fatential
SRS |
A Heating 1 1 ah
Sl o EE O
8 Heating 2 1 ah
E | Ly T
o Heating 3 2 T
Pl 2 EE S
™ !
x Heating 4 2 Sy
5 1 ] 0.0
a i .
LAY 0.0
P s s EE 2
"
a 4 . 0.0
Cooling 3 4 . . y
= kwh
T 0.0
A THT=1"
S 50.6
2 Generator 1 5 . "
5 It . 50.6
& Generator 2 5 e

xR

kg Heating 1

Switching information

Time since last switching

Actual power [k¥]

B840 =

825 2

TTM z0nE0RM

FPeriod time

Overview

824.3 kW 6.87 kwh On - de-escalated

Energeticlevel

Switching counter Typical power

738 sec I 1171 4927 I 830 kv
—
Last minute Last 3 minutes Period time K
I T S S R R
2:07:40 P 2:07:50 P 2:02:00PM 20210 P 202:20P
Standby
power 0 kv 1140 kv
Switching potential
200 min @ () @ (until endl of 6.87 kWh

current period)

Administrator

Configuration
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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

List of all actors including status and configuration
possibility

Detail view per actuator

All relevant information at a glance
Subsequent configuration possible
Operation of the manual mode

SIEMENS



SIMATIC Energy Suite load management —
License concept

&) I
s H B i
@)
= Energy object licenses as a kind of
= One energy object license CoL = Three energy object licenses “currency”, usable for acquisition
per acquisition object :O per actuator object objects as well as actuator objects
- = Licenses as bundles of 5 or 10
i : : Total: 294x EnO licenses
%_ 54x Acquisition objects 80x Actuator objects
£
S
< : : : : => e. g. 29x 10 bundle
N = 54x Energy object licenses = 240x Energy object licenses g

+ 1x 5 bundle
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SIMATIC Energy Suite V17
License concept

License name

Engineering

SIMATIC Energy Suite V17 Engineering
incl. 10 Energy Objects (2 x 5 EnO)

SIMATIC Energy Suite V17 Engineering Trial

SIMATIC Energy Suite Engineering,
SW Update Service

Runtime - SIMATIC Energy Suite S7-1500

5 Energy Objects (1x 5 EnO)

10 Energy Objects (2x 5 EnO)

50 Energy Objects (5x 10 EnO)

100 Energy Objects (10x 10 EnO)

Note:

Page 48

Article no. Download = 8 /DVD =6

6AV2108-0AA07-0AH5
6AV2108-0AA07-0AA5

6AV2108-0AA07-0AA7

6AV2108-0AA00-0AY0
6AV2108-0AA00-0ALO

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

6AV2108-0DF00-0BHO
6AV2108-0DF00-0BBO

6AV2108-0FHO0-0BHO
6AV2108-0FHO0-0BBO

6AV2108-0HHO0-0BHO
6AV2108-0HHO0-0BBO

All Runtime Licenses are countable and version neutral

Runtime Licenses are provided as CoL
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NN
®

SIOS: 109761410

TN
&

ko

NN
®

ek ek @k ®[

Benefits for the customer:

» Cost sensitive entry

816,- € e
016,- € even for small applications
27 50.- € Scalable
199 € Customer only has to buy what he
137,- € needs
204 € Futqre-prqof -
228.- € RT-License is version-independent
408.- .
422'_2 Flexible
2040, € L.|censes can be distributed in the
2289,- € site
4080,- €
4578,- €

EnO - Energy object |

CoL — Certificate of License

SIEMENS



SIMATIC Energy Suite V17
Licensing examples

Customer A - Typ: »central«
SCADA
— ®
NO © skl
Energy Suite @ il

RT License?*)

14x

10er EnO License
1x

5er EnO License

o] Sl

Central
Energy PLC

| I I
= Plise
M " Anilog LI
I (T === Counter
—

—

144 Measuring Points

Customer B - Typ: »distributed«

SCADA
e HMI ‘ ® in ‘
Energy Suite © iililnl
RT License*) B .
Building #1 Building #2 Building #3
13x
10er EnO License
3X
5er EnO License

C

‘ hilu . hl hl.
i i b

111 111

- . i
CoL Cn:t £ Li \ 75X j \ 25x—/ L44x—j
oL — Certificate ofr License

| > =144 Measuring Points —

EnO — Energy object (1x Energy object = 1x Measuring point)

Flexible license concept offers individual licensing and allows licensing of the most important customer scenarios:

Distributed systems and continuous expansion

Page 49
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SIMATIC Energy Suite load management —
When do | achieve the ROI?

Exemplary use case

A, '
S B S ]
1 1
: | Potential for
< i i load management
f< S IR R I 1
E | ] N’
2| = @
S| : N —
1 1 .
! ! - -
| |
1 ! [
IA L: v
v 1 year "' Time
A, '
i 1
1 1
1 1
1 1
c | :
Lo e \
a 1 1
E | |
] I 1
c 1 1
o 1 1
O 1 1
1 1
1 1
1 1
1 1
1 1
T -—>
v 1 year U Time
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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 €

Costs of LMGT

Hardware (PLC,

Server,...):
Software

(EnS, WInCC):

Licenses for

actuators (80x):

Savings
per year:
Costs

for LMGT:

30.000,00 €
5.000,00 €

9.600,00 €

100.000,00 €

44.600,00 €
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SIMATIC Energy Suite load management —

Benefits

High time savings due to automatic program
%ﬂ ﬁ generation

Load management is configured via user interface in the TIA Portal and the program is
then generated. The configuration is then completed in the visualization.

Fast and calculable Return of Invest

Through fixed acquisition costs and predictable savings through configurable
performance limit.

High flexibility for future extensions

When actuators will be extended in the future, they can be created in
engineering and the program can then be regenerated.

Short reaction time with fluctuating tariffs

Power limit can be modified at runtime and can therefore be adapted to different
tariffs (e.g. day and night tariff)

Prefabricated visualization

Visualization for WinCC Professional included in scope of delivery, which provides all
relevant information for the entire system, as well as the actuators, at a glance
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SIMATIC Energy Suite in TIA Portal —
One integrated solution

Benefits

Integrated in the TIA Portal and in automation
. permits conclusions between production and energy data

Intuitive configuration and automatic generation
. avoidance of faults and considerably reduced configuration time

SIMATIC Energy Manager PRO pre configuration 7‘1’ z
for efficient vertical integration ; %

7077,007

Making energy visible — Basis for further analyses
Switch-off concepts, Standby consumption optimization.

Integration of energy management in automation

SIEMENS
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SIMATIC
S7 Energy Efficiency Monitor
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2

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

o . . ?_ﬁ SIMATIC Energy Manager E/_H FSOEKS“ESB}MEeFtIfId :!:
MlndSphereJ/ Tl b . e SR -1..— SIMATIC Energy Manager
R , A,  + ll yovRheine Uberwachung CE; [ o .
P 2 B e . Plant and company-wide energy analysis
. I
I

= I | ] \_\—n ....... <2 < b: _\—- / i - i /\
—— o 2 -
SN~ A i 11 \ el

Management level

.=~ S7 EE-Monitor

Processing and
Standardized efficiency evaluation of machines

monitoring with WinCC

&
T .

Production level

I
I
I
1
: -~ SIMATIC Energy Suite
I
I

S | g

Energy data acquisition and Load management —

101
simple and integrated

£

Acquisition :-- Integrated energy measurement
e Directly in the field: For example

' I’ ﬁ’ m I', H Il with SIMATIC Energy Meter (ET 200SP)
[ 11 0] II [ 00cce |
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Field level, e.g. drive motor




Norms and standards alleviate our everyday way of life

Now, the reliable

The simple efficiency evaluation of efficiency evaluation for industrial
household appliances is already standard machinery IS also possible

This does, however, require
expertise and the right tools
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Requirements for a comparative and valid energy efficiency evaluation

Continuous analysis

Monitoring of energy efficiency

of machines and also in particular an
efficient mode of operation of this
machine

Status-related energy analysis

From shutdown condition
to ongoing operation

Energetic profile

And acceptance form based on
the VDMA standard 34179 and energy
efficiency report for detailed analysis
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Operatlon .

Ready for op.

I]-

Energy efficiency
evaluation

Analysis

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

Energetic evaluation

Already during the procurement phase
(low life cycle costs)

Determined average

performance values
Can be repeatedly

checked during production
(automatic long-term measurement
as integral part in the TIA Portal)

SIEMENS



SIMATIC S7-EE Monitor —
Overall concept Efficiency evaluation of machines at different levels

S7 EE-Monitor

l Electrical Energy +0.0% 5.0% 4.0% 3.4% +19.2% +9.3%
E £ £ H §
v P m | = Integrated measurement
Compressed Air - i S .
- g Em == = Energy Profile VDMA 34179
Cooling Water (Performance LeVeIS)
m’/h
SpeedAns E +0.0 4950.0 +3358.3 +8207.3 +1788.4 +1858.7 " Ready for En ergy Man ag em ent
w ;ﬁ 0.0 +1000.0 +3500.0 +8500.0 +1500.0 +1700.0

Necessary for long-term evaluation

I Standby B Share of value-added energy

Bl Ready for operation B Share of non-value-added energy
B Operating

B Failure

50,5 %

Necessary for long-term evaluation
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The SIMATIC S7 EE-Monitor —
One solution for machine builders and end users

Machine builders

Supply your machine
"Ready for Energy Management"
with little effort

1 ||||-|||-|i||
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End users

Save

money

Ll

Make your
production more efficient

\.

/

\

/

(((((Co
(((©
(L
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Efficiency analysis of machines
Two-stage overall concept (S7-EE Monitor, EnMPRO)

1. Local evaluation on the machine 2. Central evaluation in EnMPRO

Application Name

Undefined

Production ;
machine 6

Machine builder
Machine operator (End customer)
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SIMATIC S7-EE Monitor + SIMATIC Energy Manager PRO
Performance evaluation for production machines

1. Local evaluation on the machine 2. Central evaluation in EnMPRO

Y -

7 \'DMA

OMA o
.5
- )
_- . .

Production machine

Machine builder

Mashine operator (end customer)
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S7 Energy Efficiency Monitor / Energy Manager PRO
Application example from Siemens plant

Stundenwerte

04.10.2018 - Tag
=3 =1
= =
& o
=1 =

M Gesamt M kein Teil M Storung W Aus M Betriebsbereit M Undefiniert W Betrieb
|

Sundenwerte

kWh

=}
=
[t}

4, Oct
03:00
12:00
15:00

21:00
8]

[

= Energy per status

At a glan cel = Energy productive / non-productive
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S7 Energy Efficiency Monitor
System- and Hardware requirements

Metering o
= Up to 10 meters of any sort of Il

energy I -

SIMATIC CPU
= S7-1200/1500 controller

+

TIA Portal V17 / STEP 7

= Activation of calculation through
license for each machine

SIMATIC HMI + .
= Visualization directly on the panel

6AV2108-1CF00-0BHO U2 204,- €
6AV2108-1CF00-0BBO ® 228,- €

el FF

S7 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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Use of the S7 EE-Monitor
recommended, when:

Optl onal: SZA;lc Energy Mani; oro
SIMATIC Energy %)

Manager PRO
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SIMATIC Energy Efficiency Package(s)
For sustainable energy management in production

,»All-round carefree packages* — Advantages at a glance

The SlMATK_: Energy Efficiency Package (EM) includes following = Licenses included: For production machine and integration in SIMATIC Energy
components: [ —— Manager PRO Server? (at operator of machines)

= Measuring-Hardware (SIMATIC Energy Meter or 7TKMPAC3220)

= All components: ISO50001 tested with TUV certificate

=

= Energy management in production: standardized and easy implementation (e.g.

fnmgfr Eggggonsumer Al Energy Meter 480V Base Unit Energy Efficiency Package (EM) via eQUipment Specification)
incl. S7 EE-Monitor V7 ET200SP ET200SP
(BAVESIZDFST-LAX0)  (BESTIAASPAZROBDD)  ESTISweBFOvAShY (0AVes72 SDTOT LAAL) = Price advantage against single product purchase

Listenpreis: 505 EUR

SIMATIC Energy Efficiency Package (PAC) 2 Benefits for machine builders

The SIMATIC Energy Efficiency Package (PAC) includes following Energetic acceptance test of machines
components: : made simple
: Acceptance protocol exportable

Benefits for machine operators .
= Basis for continuous optimization
ISO50001 certification made simple

= Cross-vender solution (VDMA standard)
Efficiency monitoring according VDMA
34179 standard sheet on machine
level?

* Easy integration of machines?

Provision of machine availability

SIMATIC Energy Sentron PAC 3220 Erweiterungsmodul Switched -~ . . 5

Manager PRO Consumer Ethernet PROFINET Energy Efficiency Package (PAC) Marketing option ,Machine Ready for

incl. S7 EE-Monitor V7 7KM3220-0BA01-1DAO0; 7KM -0AE02-0AA &

inc onitor ( ) ( 9300-0AE02-0AA0) (6AV6372'3DF67'1AA2) Energy Management 1) SIMATIC Energy Manager PRO Server licence required (6AV6372-2DF07-2AH0)

(6AV6372-2DF67-1AX0)

L1-Price: 815 EUR 2)  Visualization as download Industry Online Support Portal: Beitrag 109753230
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https://support.industry.siemens.com/cs/ww/en/view/109753230

Efficiency evaluation for machines
Advantages at a glance

For the machine operator SIMATIC Energy Manager PRO

= Minimum investment - ENAMPRO Server necessary only?

= Achieve energy efficiency and conformity in production
through equipment specification of machines easily

- .
=

=
==

= Most simple integration of machines through standardized
connection and machine templates?

E---=-= Lo - A - - - - == ==-=-=-=-===-== 2
[ ] !
| 1 :
. . | I

For the machine builder | | |
| 1 |

= SIMATIC Energy Efficiency Package(EM,PAC) =, —mmms S7 EE-Monitor =, —mmm S7 EE-Monitor =% === S7 EE-Monitor
includes all components for the machine (HW, SW) - A

= o =

= Easy implementation (see S7 EE-Monitor)

| Al

I —
r r r
I'I_V' I'r_l’ rrr
1) To be ordered separately: SIMATIC Energy Manager PRO Server (6AV6372-2DF07-2AH0) 0 . .
2) See SIMATIC Energy Manager PRO system manual (Industry Online Support Beitrags |D 109748841 MaC h Ine 1 M ac h Ine 2 M ac h inen
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= Including rights of use for SIMATIC Energy
Manager PRO



https://support.industry.siemens.com/cs/ww/en/view/109755433

Standardized evaluation of the energy efficiency of machines
mit dem S7 Energieeffizienz-Monitor

= Have you already been approached about whether
your machine can provide an energetic footprint?

R = Has there already been a request for a standardized
Undefined |t energetic acceptance protocol?

Electrical Energy Compressed Air Cooling Water Speed Axis

Reference Reference Reference Reference = DO you knOW the Share Of nOn-Value-added energy
2500 Whipcs 200.0 2000 150.0 Whipcs (eg Standby) Of the maCh'ne?

Actual Actual Actual Actual

2337 Whipcs 1715 m3/pcs 174.2 m3/pcs 1979 Whipcs

= Do you have an overview of the energy use of the
different media per machine?

Productive Energy Productive Energy Productive Energy Productive Energy

Overview

Then let the advantages of

SIMATIC S7 Energy Efficiency Monitor
convince you!
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S7 EE-Monitor visualization - details per measuring point
SIOS ID: 109753230

Selection Current energy
measuring point Application Name per piece
Undefined -t ot User Name
Electrical Energy Efficiency EnPI
Wh 4 Target

L | 250.0 Wh Ipcs

Compressed Air

Actual
m?
2454 Wh Ipcs
Cooling Water
—
m?

Target energy

Speed Axis
Wh

Productive non Productive

per piece

Value-added
energy
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S7 EE-Monitor Visualization - Overview
SIOS ID: 109753230

Application Name

Target energy

Efficiency indicator

Undefined Per plece
Electrical Energy Compressed Air Cooling Water Speed Axis
]

Reference Reference Reference Reference

250.0 Whipcs 2000 mi/pcs 2000 m3/pcs 1500 Whipcs
Actual Actual Actual Actual

Value-added
2337 Whipcs 1715 m3/pcs 174.2 m3/pcs 1979 Whipcs
energy

Productive Energy Productive Energy Productive Energy Productive Energy

Current energy

Navigation
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S7 EE-Monitor Visualization - Acceptance Test
SIOS ID: 109753230

S7 Energy Efficiency Monitor

Undefined User Name
- +0.0% 5.0% 4.0% 3.4% +19.2% 19.3%
Electrical Energy . , _
] [ ] =
= = h =1 o
z = §

Compressed Air =

£
m3/h =
Cooling Water
m3/h
Speed Axis g o0 +950.0 +3358.3 +8207.3 +1788.4 +1858.7
W S +0.0 +1000.0 +3500.0 +8500.0 +1500.0 +1700.0

m
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S7 EE-Monitor Visualization — Configuration EnMPRO Server
SIOS ID: 109753230

Application Name

Machine name Default Machine
Enable

Machine type Default Type
IP Adress 192 _ 168 _0 200

Licence
Port 3000

m
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S7 EE-Monitor Visualization — Live Data Energy Meter
SIOS ID: 109753230

S7 Energieeffizienz-Monitor

Kein Job ; Benutzer
Spannung Strom PF Wirkleistung Blindleistung Energie
161,63
L1
+11W
C
e
o L2
(i
L +158W
@
4=
@
=
= | L3 ——
= ow -’
z * 10:47:37 10:40:17
L 23.08.2018 23.08.2018
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S7 Energy Efficiency-Monitor for machine efficiency analysis
Standard Report (EE-Formular)

SIEMENS
gty fo fe

Energy efficiency protocol: Energy and media consumption of a machine

Project information

Operator: | Manufacturer: Slemens AG Licence: 12345675 3000000
- i - S . Serial
Project: MyProject Machine: Filling_Machine N0NOOESETE
number:

Conditions [independent of state]

reference measursment Hotes:

Stark: 0312017 0618 Duration: 00:05:32 [hh:mm:s

ENErgy REBZUreEment

Stark: 0312017 0723 Duration: 00:35:535 [hh:mm:s

Machine tool-specific measured values

Standby Powering UP Powering Down  Operational Working
L}
5 3 00,0 W 50,0 W 2500,0 W 2000,0 et F000,0 et 3500,0 et
Electrical Energy
H [ ]
5 'i 25,6 w 50,0 w 2223.4 W 22250 W F00,.0 W FE28.1 W
electrical
E -Td.5 -Ta.5E 00 0,0% ] -270.5 10,55 2250 1,554 S00,0 16,75 -671,3 ST
L}
. 3 0,0 mth 15,0 mi'h 20,0 mth 20,0 mth 30,0 mih 30,0 mih
Comprezzed Air
n'h .
A i o0 mYh 1.5 mih 19,7 mih 18,7 mih 28,0 mih 37.0 mih
ir
E 0,0 0,0%]-55 -25,6x 0.5 -15 ] -0 -1.5% ] -2.0 -6,5% 7.0 255
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What does the S7 Energy Efficiency-Monitor offer -
Highlights at a glance

Page 72
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Vendor-independent machine analysis
in accordance with measuring specification VDMA 34179

Easy to integrate into existing S7 program
As S7 instruction, it is an integral part of the TIA Portal

Easy energy acceptance process

Due to standardized evaluation and uniform acceptance form

Reduced energy costs

Identification of savings potentials through status-related analysis

SIEMENS



SIMATIC
Energy Manager
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2

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

MW1 certlfled ik
ot A E ‘1. SIMATIC Energy Manager

I
I
» bl .. R 1:1 .= i i
2 . ,R —_— . Plant and company-wide energy analysis
I
I

9

1D 0000049036

S | I - I ': - \—Q_NJL - I;! Mm e SIMATIC Energy Manager ) ) I .
= | |- | S N0 - = - o= oa - <2 (= bo: _\_. .
|- — 3 = \. |

AN~ A L=
anagement evel _
3

|17~ 37 EE-Monitor

Standardized efficiency evaluation of machines

Processing and
monitoring with WinCC

&
T .

Production level

Energy data acquisition and Load management —
simple and integrated

S| g

£

I
I
I.
1
' .= SIMATIC Energy Suite
.I
I
1

Acquisition
. Directly in the field: For example

' I’ ﬁ’ m I', H Il with SIMATIC Energy Meter (ET 200SP)
[ 11 0] II [ 00cce |

N
SIEMENS

I

! 7= Integrated energy measurement
|
|

Field level, e.g. drive motor
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SIMATIC Energy Manager
Data become information

How can | generate
iInformation from data?

= Flexible KPI/EnPI definition

Representation down to
mobile devices

= User-specific data preparation
= Integrated statistics functions

= Access to the "right" information with one
click

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

' Display of the data for quick decision-making
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SIMATIC Energy Manager
Energy Monitoring

Advantage of a simple
Energy Monitoring

* Reduced engineering effort

= Simple Display functionalities combined
with integrated analysis capabilities in Web
Client

= Create energy visibility (main consumer,
energy behavior, standby consumption,.. )

' The first step establish basic transparency
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Fant overviow
e o
LLE WGa: W Production .
T Energy Overview
n 2017 - Month curr.
Admin Building l
. Total Consumption FrEE Production
Packaging [l
) . Utilities
Compressor Il
HVAC ==
ler

Heatmap
lan 2017 - Month curr

24:00

18:00
12:00
6:00
0:00
\.}Q \0 \(\ \0 \0 \(‘ \(‘ \Q \,}(‘ \.}(\ & \3(‘ q&,c
v B B b e e B AR A
| .

0 250 500 750 1000
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SIMATIC Energy Manager
Suitable representation of key figures

The right displaying option for
the appropriate case

SIEMENS nergy Manager PRO

= Availability of a very flexible web dashboard

= Charts like pie, line, bar

= Gauge, traffic light, Text, Image,

= Sankey, Head map, Map, Alarms

= Integrated statistic and analysis
functionalities

50,860.00

' Increasing the acceptance by using the proper displaying option
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SIMATIC Energy Manager
Dashboard across several sites

From high level views P
to the detalls

Group Dashboard < 1/10/17 4:37 PM | Month > ]

SIEMENS

[ add Quickiink

X

Group Costs

Dec 2016 - Month

Site overview

= The map widget supports

jpeLeenin

‘. / \
] 1 1+ 1 = 3= e \ "N’ Location: Berlin P Waclawek
eographical position of the site By e Q n
{ ROV i ol
,‘N la, Enschege: Qs'nf‘gluik. £/ 1% ',',6; sz:r:zglg ./ Patsdamy

.ederl Electricity: 50,860.00 kWh
Deyent b
3 Fr <l Sachsen.
Hildesheim, !
M annate

Gas:71,158.00 kWh
'| Production: 478,000.00 t

X Ploc|

f ¥
| iEster Bleléfel

e | Munster Blelefeld

m  Paderborn

Kalisz

Plant Overview Details

= |mportant EnPlIs for this site S

Caestochowa

) 9 mv
{ Jjelsko.

= Direct navigation to the e.g. plant Wi ? N

L. Main [ € g
B Mannheim ngen |~ Plzef 5
Luxembourg Aokb S —) i ﬁ Worava & ala® \,
N Heidelberg /1, _Nurnberg | . Jihozd ipad Jhowgchod, T\ i
r — Karlsruhe Heilbronn i =
a S ‘ 'a etz 221 S \ - > 5
{ \ 7 Stuttgart (a2 4 S \ : r
Grond XY Strasbourg i | N e D\ f Sloven
Grand-£s6y Sgourg o lngv — ) Budgjovice ¥ 1
147 B { Linz ~Wien || )
ulm v ~— N b= L ¢ O e
{ AugsburgNgE Oberastereich e et r
L—KinFhan A 1 Rraticlava

Copyright 2016 Siemens AG, Germany.

Fast overview and the possibility performing a deep dive to the appropriate information
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SIMATIC Energy Manager
Data analysis with the Chart

Data analysis manageable for
all different user

= From trend analysis until a Multivariable
Regression Analysis

= Integrated directly into the Widget

= Further extended possibilities within the
reporting

Plant ovarvi
average 1,641 .
dard deviston 468
o
.
.
] .
.
. . 1 i I i
Produaion 5k
WElecticty MGa: M Produscion
.
Electricty WGas W Productio
-

'

' Integrated analysis functionalities supports the operator during the daily work
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SIMATIC Energy Manager
Energy controlling

Wh at are th e en erg y C O n tro I I I n g SIEMENS Automotive - Plant Performance

r e q u I r e m e n tS ? Costs s CostsGasEUR = Costs Electricity EUR oo Relati I_C!::vnsuml:;.:;ic:n 8 and“
. - - - g i 5;8"9?67/ o
= Flexible EnPI configuration via drag & drop . AT e
= Bringing KPIs in relation to other time
fram es . CostDevelopment ——Gosts Gas —Casts Slectictty EDUnitconsumption [KWhicar]
= Various displaying possibilities :

= Benchmark functionalities T - '
= Sustainability reporting /
0

= Target setting and watching there 2.200.0
achievement '

3000

' Thanks to Energy Performance Indicators you have your energy efficiency under control!

Page 80 Unrestricted | © Siemens 2021 | siemens.com/simatic-energy-management SI E M E N S



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.

= Provision of Information through email
printer or Web Client

CIERAECRNIC
=1 =

E=IVIEIY

Author: BDATA_SYS

BDATA_SYS

Medium

Electrical Energy

Technical Heat

Room Heat

CC 100 %
measured

Energy Costs
absolut

81,13% percentage

absolut

15,97% percentage

absolut

2,30% percentage

Natural Gas absolut
0,02% percentage

Sum Rest | absolut

Staff Factor | percentage

Compressed Air

Portable Water

CC =100 %
measured

Waste Water

Sum Rest Il
Staff Factor I

Total Sum

absolut

0,19% percentage

absolut

0,04% percentage

absolut

0,35% percentage

absolut
percentage

absolut
percentage

' Cost transparency as fundament for optimization measures!
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Gesamtkosten
70.829.424 €
Unit

5748465 €
r

11.311.006 €
1.630.400 L3
17600 €
131940 €
28917 €
244 906 e
70.329.424 €

Zellstoff-
erzeugung

5737315
10,0% "
621.873
5,5%
1.061.127
65.1% "
1.760
10,0%

r

338 402
17%

397
0,3%"
53
0,2%"
2675
1,1%
258.778
13%

8.022.381
12,44%

Stoff-
aufbereitung

2392.838
42%"
160.079
14%"
11.576
0,7%"
1.467
8,3%

59718
3%

26.438

20,0% "
1.285

44%"
2666
1,1%
159.248
8%

2.315.314
4831%

Kostenaufstellun
Period:| 01.09.2011] _01.10.2011]

Date: 1.26.2012 5:32:43 PM

Gesamtwerk
Papier Abwasser-
Produktion Finishing Kraftwerl, aufbereitung Rest
1.464.085 17385302 19.215.889 10.161.547 1.407.199
25%" 30,3% " 334%" 177% 19%
3.196.412 4.305.399 2.193.153 43638 784,903
283%" 38,1%" 19,4% " 0.4% " 59%
308.657 85.811 62658 5.065 95.506
139%" 53%" 38%" 03% 5,9%
1.760 3.755 2933 2933 2,992
10,0% 21,3% 16,7% 16,7% 17,0%
238.872 557.180 557.368 199.060 15890589
12% 30% 28% 10%
39.681 19.345 19.841 19.841 6.399
301% " 147%" 15,0% " 15,0% " 48%
3.908 ) 12.852 129 1061
135% " 33,3% " 44.4%" 0.4% " 38%
210,461 7786 11.542 7.594 2.182
85,9% 3,2% 47% 3,1% 0,9%
497.650 398,120 398.120 278,684 9632
25% 20% 20% 14%

5.961.467 22.313.334 22.474.356 10.723.539
16,22% 10,03% 391% 412%
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SIMATIC Energy Manager
Invoice verification

Trust but verify

SIEMENS

Energieabrechnungsbericht

= Invoice verification based on real energy T et
data and the Current Contract illi:tz;;i:issalir;;?:rrf:;r:(linlgtenberechnung EUR 2201775 :EE;T:T.Z?;::WEletr.zeitraum kW 210,80

MNetz AP+KA Kostenberechnung EUR 418567 Benutzungsdauer h 2720,01
Jahresleistungspreis Kostenberechnung EUR 15344 13 Durchschnittspreis ctkWh 16,40
. . . . Messpreis Kostenberechnung EUR 560,62
EEG-Umlage Kostenberechnung EUR 35377 48
= Contract simulation getting a clear picture e
519 StromMEV Kostenberechnung EUR 131157 £
- - Stromsteuer Kostenberechnung EUR 0,00 = = E
CO n Ce rn I n g th e I m paCt to COStS 518 abschaltbare Lasten Kostenberechnung EUR 34 40 % E ES é
§177 Offshore Haflungsumlage Kostenberechnung EUR -292 42 § § § @
Gesamtabrechnungskosten ohne Steuer EUR 7903463 g E g g
Mehrwersteuer % 19,00 3 g 3 E
. [ 3 =
- Usa e Of hou rI rlces from e StOCk Gesamtabrechnungskosten mit Steuer EUR 9405121 g g ? g
g yp -g. N R T
1.65% pooe = Arbeitspreis Lisferung g 5 = g
0,62% Kostenberechnung < = £ = %
exchange ot
Kostenberechnung ©E = sEE 3%
= Jahresleistungspreis time = L= = ==
Kostenberechnung Jan 2015 31673 0 31673 168,3
M esspreis Kostenberechnung Feb2015 44272 0 44272 175
Mar 2015 62610 a 62610 209
. R 44.62% EEG-Umlage Apr2015  G0BO0D 0 60600 1836
Kostenberechnung Mai 2015 64627 1] 64627 2108
KWK-G Umiage Jun2015 62990 0 62990 1915
528% Kostenberechnung Jul2015 46000 0 48000 168
= 5§19 StromNEY Aug 2015 32900 0 32900 1753
Kostenberechnung Sep 2015 42782 o 42782 181,3
Okt2015 53338 0 53338 1721
e g Nov2015 36900 0 35900 1919
071% Dez2015 34687 0 34687 1834

The invoice verification increase the secureness
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SIMATIC Energy Manager
Mapping of complex tariff models

Easy configuration of complex
tariff models

= Energy costs depend on time of the day,
day of the week or the whole months of
energy consumption

= Analysis based on the tariff model could be
calculated easily

= New offers of tariff models from energy
supplier can be easily simulated and
evaluated

B H 9

BData15917999 xlsm - Report-Open - Contract analyses - from: 2010.01.01 till: 2011.01.01 created: 2013.04.16 15:14:55

HOME INSERT PAGE LAYOUT

FORMULAS

DATA

REVIEW

VIEW DEVELOPER

. Fast detection of saving potential in the tariff contract
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N18 - I

A C D E F G H |
12
13 Contract Analyses
14 |Author: | SIEMENS Period:| 01.01.2010| 01.01.2011
15 Date:| 4.16.2013 3:20:09 PM
16
17 Consumption per period
18 P6 sum P5 sum P4 sum P3 sum P2 sum P1 sum sum
19 \Jan 190.940 0 0 0 111.430 716907  374.060
20 Feb 158.390 0 0 0 95.870 558107 310070
21 Mrz 153.740 0 82450 58.930 0 0" 295120
22 Apr 101.810 90.120 0 0 0 0" 191.930!
23 Mai 108.550 81.960 0 0 0 0" 190510
24 Jun 93.680 0 27.530 20.040 23.000 245707 188.820!
25 Jul 83.050 0 0 0 35.910 38.760" 157.720!
26 Aug 172.860 0 0 0 0 0" 172.860
27 Sep 90.620 0 57.170 34.790 0 0" 182.580!
28 Okt 134.250 106.940 0 0 0 0" 241190
29 Nov 142.310 0 69.070 49.470 0 0" 260850
30 Dez 181.650 0 0 0 100.060 507707 341480
31 Total 1.611.850 279.020 236.220 163.230 366.270 250.600  2.907.190
32
533 Maxi power per period
34 P6 max P5 max P4 max P3 max P2 max P1max  Maximum
35 Jan 220 0 0 0 240 230" 240
36 Feb 220 0 0 0 250 190" 250
37 Mrz 180 0 180 180 0 0" 180
38 Apr 140 180 0 0 0 0" 180
39 Mai 150 180 0 0 0 0" 180
40 Jun 130 0 7170 140 110 170" 170

T EH - O X
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SIMATIC Energy Manager
Batch Analyses

Data an aIySIS on batCh ] Batch analysis
product, or equipment level P ) [<] wemes wer- |5 ] OEB

Soft drink3

Q

Equipment Material Batch ID  Start time End time Duration y P { Unit

= Data an alys i S based O n e q u I p m e nt O r Filingline 01  Softdrinkl 100679 25.11.2021 04:15:00 25.11.2021 06:30:00 021500  111.877kWh  22.437 Sk 4,99 KWh/Pce 20 i
Filingline 01 Softcrink2 200679 25.11.2021 07:30:00 25.11.2021 10:30:00 03:0000  124570kWh  23.956 Stk 5,20 kWh/Pce S aRy| |

m ate r I al S Filling line 01 Softdrink3 300679 25.11.2021 11:30:00 25.11.2021 15:00:00 03:30:00 117.148kWh  21.030 Stk 5,57 kWh/Pce o 20 |

Filingline 01 Softdrink1 100680 25.11.2021 16:00:00 25.11.2021 18:15:00 02:15:00  112702kWh 22,528 Stk 5,00 kWhiPce > 2 0 :
Filingline 01 Softdrink2 200680 26.11.20 -

= Comparison of products produced by Batch analysis

Use the filter functionality to restrict the view

dII Ierent Ilnes - Overview Chart Filling ine 01 Soft drinkt * ¥ | | 26112021 000000 = Range Daycu 5 O
Filling line 02 26.11.2021 00:00:00 Offset 0

_|I¢]

= Batch related energy balance across the @D oo e

production process

56 25.11.2021 05:30:00
W 54 Wm_PR_Filing line2_unit_consumption: 5,49 te
&
£ 52 |
= 50 M
48
47
Q\w“é.‘ & § & aﬁ ~9 & ]’@bﬁﬁ?c? & @@-‘ r Qﬁ-‘y& q_‘é’ . ‘r@ G:PHF\? ud: q_‘\w“ ’\.(EP"PQQ ad: @“}mﬁ "Lg"‘ 6:‘?@:?@ & \“O@ Qw“ S@ Q
$ & P s £ g WV B
d"c”sc"ec’o"c?a“:?d’sd’cd’ P PP F I P F PSP ISP F S E
I ™ PR Filing line1_unit_consumption m_PR_Filling line2_unit_consumptior

Energy consumption on product level allows CO2 food print calculations
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SIMATIC Energy Manager
Baseline Management

1 Gas Consumption plant XY u
Get the baseline for your plant
or equipment
F_l
o . -l g s
= The baseline is the theoretical energy AL L | jn == .
consumption considering the actual - 4k e
Ci I"C u m Stan CeS e Ll :l ‘_' Formula;EY-z.ZM *x14-0.175 * x2 +1,957.227 * x3 +-4,343.053
= Verifying the deviation between baseline .
and actual consumption e b
[ ] H \“‘
= Cumulative sum of this deviation shows
changes in the energy efficiency
M Deviation Baseline De.v lllllll Forecast —II
. Based on the baseline you can immediately detect inefficiencies
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SIMATIC Energy Manager
Energy controlling

What are the energy controlling
requirements?

* Flexible EnPI configuration via drag & drop

= Bringing KPIs in relation to other time frames
= Various displaying possibilities

= Benchmark functionalities

= Sustainability reporting

= Target setting and watching there achievement

SIEMENS
Automotive - Plant Performance

Relation b Production and
sts Electricity EUR Consumption

Costs

"0

= -
E ® o
51% 5 ¢ gﬁ'&p
k 00
]
E‘ 3 /°/° ¥ =0,022x + 56,667
HE 5°°
Q
Production [cars]
CostDevelopment e Costs Gas = Coste Electricity Unitconsumption [kWh/car]

lmly sts

2.2_00.0

' Thanks to Energy Performance Indicators you have your energy efficiency under control!
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SIMATIC Energy Manager
Prediction

The view to the future with
EnMPRO —— S

= The several prediction models can be S S SN SN S

Filling line 01 Soft drink3 " 300503  01.10.202103:30  01.10.2021 08:00 4:30:0 142,28 27 102,00
Filling lina 01 Soft drink1” 100504  01.10.2021 08:00 01102021 10:15 2156:0 116,76 22 446,00

combined according the requirements RS LM Ll OREIER DRENE R 2R %

Filling line 01 No material 01.10.2021 1416 01.10.2021 15:18 1:0:0 028

Filling line 01 Soft drink3” 300504  01.10.2021 15115 01.10.2021 18:45 3:30:0 111,28 21 090,00
Filling line 01 No material” 0 01.10.2021 1845  01.10.2021 19:45 1:0:0 024 0,00
Filling line 01 Soft drink1” 100505  01.10.2021 18:45  01.10.2021 22:00 2150 1741 22510,00
Filling line 01 No material 0 011020212200 0110202123 " on o aon
Filling line 01 Soft drink2 " 200505  01.10.202123:00  02.10.2021 02

= Regression analysis mnT DT .. momon dems Metert Characirscs - Saf Dok |

= Typical day method o e R
= Production plan based prediction i )
= The automatic generated energy schedule
can be handed over to the energy supplier = i

Prediction is a door opener for new way in energy procurement

Page 87 Unrestricted | © Siemens 2021 | siemens.com/simatic-energy-management SI E M E N S



SIMATIC Energy Manager
Manual data collection

How data can be collected
manually?

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

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

= Automatic data reading form MS Excel

' An automatic data recording is not mandatory
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SIEMENS
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SIMATIC Energy Manager
Comprehensive reporting

With few clicks to an automatic

reporting
= High flexibility in report design (Excel,
Word, pdf)

= Simple configuration instead of
programming

= Automatic report creation and distribution
via email, printer

= Available in the Web Client

Tr = -
ome & Layour ula i ou want to do... Signin
X% = _ = B Folnset - 2 - A
Arial n o~ A ===¥ Ef  General | = ’;) ’_;3‘ Y,O
P; Ba- Py = (¢ le tas Cell BrDette - | - SZrt&Fd&
aste B I U- & . ====3= . g% <g oy Conditional Formatas Cell ., o in
v £ $ ® 2% Formatting- Table Styles~ % Format~ & - Epo geoct -
Clipboard 1 Font G Alignment & Number Styles  Cells Editing A~
H23 &
A B B D E F | G H_|1[JKLI<
12| Water Treatment- EnPls
13 |Author: ADMIN Period. 01-09-16 01-10-16
14 Date: 13-10-16 12:38
15| TX Report Query Type - Month O x
16| Sep- 16 Aug- 16 S
. EnPls actual last month  MOMth N Query Type: Manth B
19iCunsumptinn electricity per hl EUR 0.9 0.9 Doz 3
20 |/Amount of steam per hl thi 7.2 77
| Compression Level Entry values | |
Report delete after: 1| Unit: | [v]year -
KWhhl Consumption electricity / hl vhi Report AOMation
1.0 78 | Start
77 |_|Print
09 76 | Send per Mail
75 #Excel | PDF
22 09
2] 7 | Mail Link to Recipient
24 73 .
- 02
25| 72 | Save to Directory
26 s Excel | PDF
= 08 71
2] It Repor start afler ol Unit: | [rmin] minut =
29 07 6.9
0 actual last month Month one year aciual Repeat calculation every: ol Unit
g? Sep- 16 Aug- 16 before Sep- 18 = b [k 0 B
= Sep- 15 | Greate each with a new result
331
EnPls | .. (® [«
RRRRR
I_ OK Cancel

. The automatic reporting supports in distributing the information
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SIMATIC Energy Manager
Authority concept

Comprehensive
authority concept

= Restricting the view to the information — The
user shall only see what is provided for him

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

= User Management via Active Directory

B[] Configuration

B[] Rights administration
B[] User
i § ADMIN
i § HUBER
-] User groups
CH §if Super Admin
O fff Administrators
i ADMIN
- [ ] Functional groups
& it Administrator
| O fif Administrators
i § ADMIN
& i super Admin
L.} Konfigurator
&~ 7] Demains
. amg] Plant Munich
T[] Printer, Directory
1-[ ] Property types
3-[ ] Prototypes
1-[] Types of query
1-[ ] KPI Alert Lists
1-[] Templates
1-[7] Countries
T[] Equipment variables

' Different views to the system increase the system acceptance
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1 1
i User Group - Administrators x

Name:

Description: Administrators user group

Energy Manager PRO Web: Drop Nodes here using Drag & Drop:
Basic: |E| Customer |

Location: | 2 Eurcpe |

Organization: | & Business Unit A |

Clear

- ok [ caxa
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SIMATIC Energy Manager
Counter Management

Integrated Counter e — —
Management

valid from - 01.10.2019 00:00:00 o]

&_Counter1_Hall1_1

= Configuration and consideration of counter o

overflows, counter changes,... ~— 5 .

Filter counter difference

= Automatic calculation of consumption and O 5
power )

Calibration overview of devices
= Report including the information when the — e
next counter calibration shall take place

Overview Calibration Date

last calibration next calibration

d_counter!_electricity_hall1 10/13/2015 10/13/2018 No calibration necessary
d_counter2_electricity_hall2 10/13/2012 10/13/2015 Calibration necessary
d_counter3_electricity_supply 10/13/2012 10/13/2015 Calibration necessary
d_counterd_gas_hall1 10/1312012 10/13/2015 Calibration necessary
d_counters_gas_hall2 10/13/2012 10/13/2015 Calibration necessary

' Increasing data quality via the integrated counter management
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SIMATIC Energy Manager
Data quality

Data monitoring and alarming

= Definition of plausibility limits

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

= Gap detection of collected data and
monitoring of KPI/EnPI-Limits

= Alarming via E-Malil

= Data validation report shows data quality in
the system

' Quick reaction through early fault detection
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Notification Center - Asset overview

Overview
Select a Assel e designated datapoints
ets
4 00:00 5 Range v
< oo EE onemt ?
ssets with alarm: 1 Assets
Water all

th comments 3 (] L)

Data points

d_PR_CCO1_cons_E_Water_purif...

[Z] Water purification / d PR_CC01_cons_E Water puri...

Water purificatio

Comments

Acknowtedged

uuuuuuuuuu dged

<

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

2021 11:16:38

01.01.2021 00-00-00 Range Year
01.01.2022 00:00-00 E Offset 1 >
Number of
elements: 651 viedge
[ Acknowledge
[ Acknowled o

31.12.2021 07:00:00 Value of 103,264 exceeds warning Upper Limit of 100.

2021 11:16:38
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SIMATIC Energy Manager
Energy Efficiency Measure Management

Comply to ISO 50001 Measure
Management

= Comply to ISO 50001

= Qverview about all energy efficiency

measures
. Energy Efficiency Measure
. Log real SaVI n gS for eaC h m eas u re ¥ Overview | » Common » Responsibility » Saving Capabilities » Cost Effectiveness » Domains  » Attachments
Project
. . . Name: Heat Exchanger Status: Initial
= Qverview about possible savings
Business Unit 1A Responsible User: ADMIN
ideri t d CO2 emissi
ConSI erl ng COS S an em ISSIOnS Planned Savings: 15,680.00 £'Year Realized Savings: 16,640.00 £Year
Planned CO:z Reduction: 9,800.00 t/Year Realized COz Reduction: 10,400.00 t/Year
Costs and Efficiency
Investment 50,000.00 € Payback Period: 3.30 Years
Annual Costs: 1,500.00 € NPV 122,581.68 €
L= 1

. Provides information about how much and where you should spend your many
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SIMATIC Energy Manager
Horizontal integration of the value chain

Data analysis [z BV ek Dashboard O i |
with chart o [l R

Monitoring Accounting Controlling Prognosis EE-Measure

Purchase Management
(ISO 50001)

Data collection
across all divisions

Supported

Functionality
Key Performance

Indicators

Counter management
(overflow, change, ...)
Alarming
Replacement strategy
Authority concept

Supply >> Transformation >> Distribution >> Consumption

>> Disposal

)
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SIMATIC Energy Manager Basic V7.3
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
= |ntuitive Web engineering

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

Upgrade possible at any
time

Web engineering

+ Full Client
configuration for
advanced topics
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SIMATIC Energy Manager PRO V7.3 -
Enhanced functionality by upgrading to Energy Manager PRO

Energy Manager PRO

Additional functions:

= Full client configuration (total functional scope)

= advanced reporting with global templates

= Batch and material analysis, Forecasting possibilities

= S7 EE Monitor interface including
template and instance concept

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

EnMPRO

PROFINET

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

= Cross-disciplinary machine analysis/ Energy Site I

calculation of key performance indicators
= Benchmark of machines
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Energy Manager PRO
Scalable architecture

HOW doeS the SyStem Web server Database (:/I\ilsrt:t Eng;lrifs:ing
arChiteCture IOOk Ilker) Application server server g -

E‘\ [ [

: E E

SOL server

= Scalable architecture with up to 30.000 tags —
= Distributed Acquisition units | T— | |
=T |
= Windows Server 2019 operating system ot
= SQL Server 2017 Standard Edition
EnMPRO
Acquisition
A——

Acquisition units 1..n

' The suitable architecture for any requirement from a single station to a distributed architecture
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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)

L P
ENMPRO | %3 i
Server —
AR
Pre- _ Secure
calculation communication
compression
+ statistics
- EnMPRO
standardization Acquisition
|
. y — N
Limit —
monitoring

Interface Management

' Preparation of data starts at the (decentralized) data acquisition
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Energy Manager PRO

Interfaces
Connectivity“ in main focus Interface Management XMLICSV
)
Export
. .0.ERP
= Numerous data interfaces to collect the (6-9.55P)
necessary information EnMPRO OPC UA HA
Server
= Support of int. standards like OPC UA,.. MindSphere
Energy Manager — (I0T System)
= Open system to calculate e.g. KPIS/EnPI or SmartARE -
costs and provide the results to other
systems
Energy Suite OPC UA OPC DA, Modbus
S7 via SIMATIC OLE DB (S)FTP Desigo CC
NET (ASCII, XML) BMS
OPC Server (Building m.)

. Openness to collect data for global transparency and export possibility of results
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SIMATIC Energy Manager V1.0
|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:

all AT LTE 16:24 < % 55% @ )

e_Electricity_Hall_01

I M TREND DETAILS
| consumtion value counter value 413,92 2.252

SIEMENS

Google Play-Store:

counter values
date unte e consumption value
28.11.2017 4.113,92

SIEM ENS 08.11.2017 493,92

0110.2017 d 2.970
01.09.2017 1.080
01.08.2017 . 2150
01.07.2017 . 1.600
01.06.2017 2.500
01.05.2017 1.500

01.04.2017 1.500

[=] 5 [x]
=
[=]

*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 Manager V7
MindSphere Connectivity with Basic and PRO

Connectivity to MindSphere

= Automatic creation of the variables in the
MindSphere (Cloud)

= Cyclic and secure data transmission of time
series

Customer benefit

= |n addition to the on-premise analysis option for
the data, the Energy Manager Basic / PRO is
used as data collector and data pre-
processor with an Interface towards the
MindSphere

= This data can be used for further analyses and
services in the MindSphere
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EnM Basic /
PRO V7
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Energy Suite

Machine

S7 EE-Monitor

MindSphere
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SIMATIC Energy Data Management

Energy Acquisition / Energy Monitoring / Energy Management

EnMPRO
Web Client

Existing Office-PCs
Windows 10

MS Office 365

MS Edge, Google Chrome

Windows 10
MS Office 365

Corporate LAN

Engineering client

EnMPRO
Full Client (optional) EnMPRO Server

Database- and
Applicationserver o
"

wess H’l. W«

2019

EnMPRO
Mobile APP

Prozess LAN

WinCC Prof V17
E-Monitoring (Energy Suite)
+EnMPRO Acquisition

DMZ / Router

— 229,
#3 | PAC 4200
= Gateway g
PAC
MODBUS 3200
RTU

PAC 3200
PAC 3100
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PAC 3200

ET200SP-1PN
+ Energy Meter, Al, DI

Py
(=) +8)
Liquid Gas

current converter
(pulse) (analog)

Liquid Gas
(pulse) (analog)
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SIMATIC Energy Management
Distributed Data Architecture for additional locations + Cloud

EnMPRO
Mobile APP

EnMPRO Full Client

Existing Office-PC
Windows 10

MS Office 365

MS Internet Explorer 11,

EnMPRO WEB Clients

Existing Office-PC

Windows 10

MS Office 365

MS Internet Explorer 11,
Edge, Chrome, Safari, Firefox

EnMPRO Server

= R -
| 1MindConnect .

EnMPRO Server
MS WIN Server 2019, IIS
MS Office 365

SQL Server 2017 Standard
Edition in EnNMPRO included -

Ethernet (TCP/IP)

= . =MindApps

| Lib
IEEEEN

=

SQL Server

C WAN/

Corporate-LAN

C LAN

Site A

Data Acquisition
NanoBox IPC227E

s EnMPRO
(Acquisition-
component)

@g

Router/
Firewall

Site B

@g

Router/
Firewall

Ethernet (TCP/IP)

Process - LAN

Skntron PAC 4200

Sentron PAC
3100/1600

Electrical Energy

-

Gas
Compressed air
Cold water

Hot water

PAC 1600 (MID)

Data Acquisition
PLC S71510SP-1PN
1| Al Energy-Meter, DI
Simatic ET 200 SP  #

Electrical Energy

g EnMPRO
‘. (Acquisition-
component)
Production
data server
(OPC UA)
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License overview — Energy Manager
Basic licenses and Tag Packages

SIMATIC Energy Manager V7.3 MLFB for Download MLFB

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

SIMATIC Energy Manager Powerpack Basic -> PRO

6AV6372-1DF07-3AHO
6AV6372-2DF07-3AHO

6AV6372-2DF07-3AH3

6AV6372-1DF07-3AX0
6AV6372-2DF07-3AX0

6AV6372-2DF07-3AX3

3 060 €
6120 €
3060 €

SIMATIC Energy Manager Tag Packages MLFB for Download MLFB

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

4080 €
7140 €
10 200 €
14 280 €
24 480 €
28 560 €

34 680 €

Note

1. Included components: 1 Acquisition, 1 Client, 1 Web-Client, Mobile Data acquisition; embedded database: Microsoft SQL Server 2017 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

SIMATIC Energy Manager 20 Web Clients

SIMATIC Energy Manager 60 Web Clients 1

SIMATIC Energy Manager PRO Client Y

SIMATIC Energy Manager PRO Planung & Prognose 3
SIMATIC Energy Manager PRO Acquisition component 2)
SUS up to 50 Tags and/or 1 Consumer Package

SUS up to 100 Tags and/or 5 Consumer Package

SUS up 500 Tags and/or 25 Consumer Package

SUS up to 5000 Tags and/or 100 Consumer Package

SUS > 5000 Tags and/or more than 100 Consumer Packages

6AV6372-2DF27-0AHO

6AV6372-2DF27-0BHO

6AV6372-2DF27-0CHO

6AV6372-2DF37-0AHO

6AV6372-2DF47-0AHO

6AV6372-2DF57-0AHO

6AV6372-2DF00-0CY0

6AV6372-2DF00-0DY0

6AV6372-2DF00-0FY0

6AV6372-2DF00-0HYO

6AV6372-2DF70-0XY0

6AV6372-2DF27-0AX0
6AV6372-2DF27-0BX0
6AV6372-2DF27-0CX0
6AV6372-2DF37-0AX0
6AV6372-2DF47-0AX0
6AV6372-2DF57-0AX0
6AV6372-2DF00-0CLO
6AV6372-2DF00-0DLO
6AV6372-2DF00-0FLO
6AV6372-2DF00-0HLO

6AV6372-2DF70-0XL0

2040€
7650 €
15300 €
1326 €
6120 €
2040€
1224 €
1836 €
3672€
6120 €
8160 €

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

Manager Basic

5 B

Tag
Packages Tag Package and Web Packages
Client can be used for
Web both products Web
Client Client
SUS can be used for SUS

SUS

both products. The 50
tags from the_ start Weitere
package are included Optionen
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Option: further components

Energy Manager PRO Client

Energy Manager PRO Acquisition

Energy Manager PRO Prognosis & Planning

Option: Consumer licenses

~B-N-N-Q-Q-

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 7.3
S7 EE-Monitor // EE@Transline

The OEM is the motivator The end customer is the motivator
Variant 1 Variant 2 Variant 3
Only EE-Monitor Optional: Extension to EnNMPRO Consumer + S7 EE-Monitor
EnMPRO Tag EnMPRO Tag
Server (Start E[::l Packages Server (Start Packages
Package) Package)
6.120,' € suUS 6120" € SUS

EnMPRO

Consumer (TIA) Options EnMPRO Options
license excl.

Consumer
license

S7 EE-Monitor

|£|:||:| 255 € Service Incl. S7 EE- Service
EE-Monitor Monitor

license 408,- €
204 .- €
Each Machine Each machine Each machine

SIEMENS
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Energy Manager PRO 7.3
Included tags at Consumer License

®
£
»
c
<
S
|_
®
L
L
~~
S
S
=
c
S
=
L
L

Type — Instance

%)
X
(&)
i)
o)
O
—
0
N~
0p]
)

>

(@)
de
=

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

Consumer incl. EE-Monitor Consumer excl. EE-Monitor

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

Page 108 Unrestricted | © Siemens 2021 | siemens.com/simatic-energy-management

Licenses (1 Consumer is included)

EnMPRO has incl. 1 License

Consumer incl. S7 EE-Monitor

Consumer excl. S7 EE-Monitor

€408 ,-

SIEMENS



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 V)

Consumer Package 25 excl. EE Monitor

Upgrade licenses MLFB for Download MLFB Download-Price

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

6AV6372-2DF67-1AHO

6AV6372-2DF67-1BHO

6AV6372-2DF67-1CHO

6AV6372-2DF77-1AHO

6AV6372-2DF77-1BHO

6AV6372-2DF77-1CHO

6AV6372-2DF07-3CH4

6AV6372-2DF07-3DH4

6AV6372-2DF07-3FH4

6AV6372-2DF07-3HH4

6AV6372-2DF77-3XH4

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

6AV6372-2DF77-1CX0

6AV6372-2DF07-3CX4
6AV6372-2DF07-3DX4
6AV6372-2DF07-3FX4
6AV6372-2DF07-3HX4

6AV6372-2DF77-3XX4

408 €
2040 €
10 200 €

255 €
1275€
6 375 €

2448 €
3570 €
7140 €
12240 €

16 320 €

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

= |t creates company-wide transparency, thanks to continuous energy balancing and materials balancing for the power
generation systems and loads.

= Enables cost-by-cause energy cost allocation and facilitates connection to the accounting system, for example,
SAP R/3.

= Makes sound statements about increasing energy efficiency based on key figures.
= Provides planning reliability thanks to production-related load and demand forecasts.
= Supports the purchasing department in the optimization of the energy procurement.

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

=  Supports customers in continuously improving energy efficiency through integrated energy efficiency measures
management and thus meets the requirements of ISO 50001.
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Energy Manager
Edge / MindSphere App
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SIMATIC Energy Management —
Transparency and efficiency from machine level to company level

MW1 certlfled ik
o A E ‘i-. - SIMATIC Energy Manager

I
I
» bl .. R 1:1 .= i i
2 . ,R —_— . Plant and company-wide energy analysis
I
I

9

1D 0000049036

S | I - I ': - \—Q_NJL - I;! Mm e SIMATIC Energy Manager ) ) I .
= | |- | S N0 - = - o= oa - <2 (= bo: _\_. .
|- — 3 = \. |

AN~ A L=
anagement evel _
3

|17~ 37 EE-Monitor

Standardized efficiency evaluation of machines

Processing and
monitoring with WinCC

&
T .

Production level

Energy data acquisition and Load management —
simple and integrated

S (| g

£

I
I
I.
1
' .= SIMATIC Energy Suite
.I
I
1

Acquisition
. Directly in the field: For example

' I’ ﬁ’ m I', H Il with SIMATIC Energy Meter (ET 200SP)
[ 11 0] II [ 00cce |

N
SIEMENS

I

! '7- Integrated energy measurement
|
|

Field level, e.g. drive motor
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Industrial loT apps based on open standards
around Cloud Computing and Edge Computing

Cloud apps v’

MindSphere

app with global access to data

Edge apps
pe for local data processing
i © ¢ & close to machines

P ||In‘

Edge devices

)

-

— (I

loT gateway

©

Mobile apps

for fast reactions and with Mobile
- . client a|
easy interaction -
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Industrial Cloud/Edge — Application for production machines and - plant

Transparency on consump- @ Q Scan and stock your
tion with Energy Manager ( 2 D : - network with Inventory
ata Device ia
/
Easy Dashboarding with B visualization r / management J odat t "
: pdate your systems wi

3

Performance Insight

&

SIMATIC Automation Tool

F)igital m_aintenar.lce cockpit Q

n Machine Monitor _ Ap pS \\ e Flow based data prepro-
Error and alarm logbook & Machine _—— ‘ Data cessing with Flow Creator
in Machine Insight service for various | processing

Root Cause analysis with (o] purpose! / !f“@_) ssunr lr:nl\gl:h?:]rgl:,\l,iﬂoﬂf, ;n_wm

Collaboration Board

C.? y :;:_EJ /

—/ \/ . Machine

interaction

Receive Push naotifications

Connect the shopfloor with . . -
from machines with Notifier

Industrial Edge Connectors EI! Connectivity

<
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Comparison between Energy Manager MindSphere app

and on-premise solution

Unrestricted

SIMATIC Energy Manager MindSphere app

For global energy manager and plant operators
= Extended scalability due to cloud technology. Access all over the world
Reduced engineering effort due to a pre-defined media analysis
Data in MindSphere can be used also by other MindSphere Applications
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Self —hosted infrastructure R 2% i |
N | pe (52
et = ﬁ 2 1l 3 —
+ |le

g

SIMATIC Energy Manager on-premise

For local energy manager and plant operators

= Very low delivery time within <1 second

= Combine data acquisition, data storage and data analysis within one User
Interface — Scalability from machine to site level (Also multi sites)

= Advanced Functionality (Baseline management, prediction, flexible reporting, batch
analysis, manual data collection)

= Data remains within the plant/factory

SIEMENS



Functional comparison of Energy Manager
MindSphere / Edge app vs. on-premise solution

MindSphere/Edge app On-premise solution

Counter (Meter) management

KPI calculation

Dashboard

Reporting

[N

Batch analysis

[N

Baseline management

[uy

Prediction functionality

=

Extended authority concept

Manual data collection

NEREBRBRONNG
HENNNONNNNNN

Out-of-the-box media analysis

1 Functionality available in PRO version only
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Energy Manager MindSphere/Edge app
Transparency - Obtain the greatest value from data Powered by

MindSphere

The SIMATIC Energy Manager MindSphere 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 MindSphere and can be accessed worldwide to benchmark energy
consumers and to visualize optimization potential.

Benefits
= Energy transparency supporting ISO 50001

= Flexible KPI definition and user specific dashboards providing a holistic view 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

= Get the most valuable information for precise decision-making to optimize energy
efficiency

Features
= Qut of the box energy media analysis (consumption, costs, CO, Emission)
= Flexible dashboard configuration with detail views for fast analysis

= Support of different widgets (charts, pie, gauge, Sankey, heat map) to visualize energy
performance indicators

Industry focus
Cross industry based on flexible dashboard and KPI calculation
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Energy Manager MindSphere app
Dashboards — From data to information

it L5 MindSphere > B f_
8 () weedev (@ 01_Factory en e ItS
My Plant | —

> _Factory @ @ Media ) Overview @ Chart
ﬂ ji::;iim g When the power BIREEE =Sk Using custom dashboard with energy
Bl o o Distbu related widgets to transfer data to
| 2 . = information
o T = Sankey Diagram provides an overview
. 3 about the energy flow > see where
e energy is consumed

Where o s i = In the heat map the value is
energy Is e ST represented as color. > see when
= Gsperut @ Promuctionamonnt g5, Produstion R energy IS consumed.

consumed

gy N _—
DiffenbachPoCAsset2 K ‘5 i \ ‘ 1'19*“0*192K ﬁ0884K\; u Addltlonal Wldget types Ilke Gaugel
s

it:Ek_Test_Pc 2 9'34 VREE W %l @ Filing @ purifier @ Mixing ;Utiiities Ple Chart’ Value’ Chart are used to
o display KPIs in a way that measures

can derived immediately.
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SIMATIC Energy Manager MindSphere app
Ready to use media analysis

i3 (i Mixer » £ Overview = 7 Chart &) g () Mixer » % Overview = 7 Chart ()
ey e

::::::

0.00 328.03

Consumption
over time

7 ® Lemonade_Production (Sam) - i _Mising ® hectricity_Consumption (Sum) - Miver

161.63

Statistic

b ” P s % o w0 o e us
Vaues
(Sum) nergy_mixing (i ctian (Sum)

@ | oamere FELEST D

125.14 163.61 120,415.59

218 306

-_productio

i @ Mixer ~

MMMMMMM

@ Overview = < Chart ®

¢ View: Regression > [ < | Septeml

Config
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Detect
dependencies
and anomalies

Detailed information for each widget in the
dashboard

The diagram view provides detailed
information in a configurable resolution
(e.g. 1h) to see any anomalies like
peaks,..

Statistic view provides a histogram for
each parameter including the statistic.
(min, max, average, median, standard
deviation and sum)

Regression view provides the possibility
to display the data in a x-y chart
including a trend representing the plant
characteristic.

SIEMENS



Energy Manager MindSphere/Edge app
Energyconsumption per machine state

i weedev i — 7.
enerits
og d kaging ~
My Plant @ e = i i Cu r rent

> _Factory (&) g88 %) Media
@ ; ' 1 1 .
e saving potential e < - mzr > e [ransparency about energy consumption
F o one = @ in the different machine states (Working,

Operational, Standby, Off,..).

 Production (&)
[/
Filling (&) \ .
= 8595\ m £

L. i s R M 2 ] i | | | | | | = Efficiency evaluation of machine
2 Utilities i ‘Fau“ 9 15. N D!}OI 06:00 09:00 12:00 15:00 18:00 21:00 16. Nov Operation

> BLR_Notifier @ Energyw?grastwa;t:e‘-'\g\mek iQ Time

> BLRSimAssetAgent @Empty @Total @Fault ®Off @ Operational @ Undefined @ Working .
] -
S s f 5\ 2 Value-added energy (Operating / Total)
661,93

> DeletedAsset

DiffenbachPoCAsset2

= Losses due to inefficient machine

0,075
> Junk (&) @ Empty @ Fault @ Off @ Undefined .
® Operational @ Working t
> KHE_Test_PC (&) £ oos O p e ra I 0 n
> NotifierTest &) Va!ue_asb:? anergy ©g

o
S
0

> OperandEvaluationRef...
/i
> Performance Test_ST / ‘ 0
15 03:00 06:00 09:00
. -

- Nov
Simatic edge o
e ibtonsers 65,48
SimulationService ® Total @ Total @ Fault ® Off
> TestData (&)
https://wccdev-emdev3-weedev.eul.mindsphereio/# <

Red: Energy consumption Green: Energy

Operational ~ @ Undefined @ Working

Efficiency indicator of

in standby state consumption in
= Energy loss “Operating

machine operation
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Energy Manager MindSphere/Edge app
Media analysis - Energy transparency for all levels in the factory

digidemo Energy Manager MindSphere [» B en ef i tS
"8 @ digidemo () Factory ~
= | i Z;:E:Z;:E::TOHSUEWT ) Energy media ) Overview ) Data Analysis £ Consumption ) myDashboard ) myDash SI mple Conflgu ratlon Wlth a h Ig h Value
CDnﬁguralinn_ > 03_Simulations Energy media (5 01 2) Date Interval
@ | > 04_Playground SIMATI... Al @¢Electricity @ Gas @ Water < | pezember 2019 BB 5™ | > 1 1 Hourts) - = Details about each consumed media in
setings | i(:;_:cpl::a:‘;zn_Examp-‘. Analysls Total costs / CO2 A the Chart (Consumption, COStS’ C02 and
> 20_MindConnects o ermmeten e Detailed energy 154::8K 2.1“14[-;2,76 these KPIs per Unl'[)
> 99 Operations_Health... 3500 . 1‘
e COMEMTTIETON B O O = Summary of each media display the
~ Energy Management medlum (Water’ ga‘S’ YT e ey v mOSt Important KPIS (Consumpt|0n,
- Factory ) electricity) Electricity costs, C02 and these KPlIs per unit)
> F&B-UseCases .
swastkun 031 ke = The donut charts represents the total
e S e costs and the total CO, emission and
the distribution to the several media
174,83 tCO; 0 tCO./Pce
1.233,62K Pee
‘ 2.D 2. D 16 23.Dec 30.D ’ Balance per medla

(Consumption,CO,,
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MindSphere apps — Trial package
Your entry into the industrial loT with MindSphere applications

MindSphere apps trial package contains:

« SINAMICS Analyze MyDrives:
The tool that allows you to monitor multiple drive systems from a single
point.
« SIMATIC Energy Manager:
The tool to increase energy efficiency of machines, lines or whole sites.
« SIMATIC Notifier:
The tool for simple value monitoring and to stay tuned via push
notifications.
« SIMATIC Performance Insight:
The tool to increase productivity for any machine, line, and plant.
* Machine Monitor:
The maintenance tool for machine builders and plant operators.
* 10T Value Plan S:
Your entry plan for MindSphere (only needed if you don’t already have an
loT Value Plan).

Further Information:

https://www.dex.siemens.com/mindsphere/applications/simatic-trial-package

After the 3-month free trial period, all products will change to a monthly subscription if not cancelled before. Cancellation on any day if possible, but no later than 14 days before the end of the free trial period by email to : trial@mindsphere.io
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Media analysis

Transparency of energy consumption, energy costs and CO, emission

Factory Munich/Plant 123 Media aa

Electricity

Purifier (&)
> Utilities
> _Sprint approval
> BLR_Notifier &)
> BLRSimAssetAgent
> BLRSimAssetAgentA
> DeletedAsset

000000 DiffenbachPoCAsset2

> Junk

> KHE_Test_PC (&)

Wat e r > NotifierTest

> OperandEvaluationRef...

> Performance Test_ST

Simatic edge
> SimulationService (&)
> TestData (]

g test_dumm
o
Test_sharing

Piec

000000

MindSphere

@) Mixer »

) Media ) Overview

@

Media (1 0f 2) Date

All @ Electricity @ Gas | septemper 2019 EE SR D 1 Hour(s) »

Analysis Total costs / CO2

1,170.26M  5,851.3M

OO

Electricity

Consumption

Detailed Energy
consumption per -y

media (Water, Gas, 2 '
Electricity)

kWh

€02 equivalent

5 851 .3M 1Cq

Balance

Available key figures per
energy medium (electricity,
gas,..) which are included in
the media analysis.
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Consumption 4.145,27 kWh Consumption per unit 14,5 kWh/pc.

Cost per unit 4.6 €/pc.

CO, Emission

4,6 tCO,

CO, per unit 0,2 tCO2/pc.

Cost 425,25 €
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References of SIMATIC Energy Management

SIEMENS https://references.siemens.com Siemens References 12

“SIMATIC Energy ger"

All References Use Cases

Market / Industry ~ Portfolio v Country / Region v

E3

Completion 2021 Completion 2020 Completion 2018

Siemens AG Vogelweiher, Energy Coca-Cela Hellenic Bottling Alfred Ritter, Environmentally Clariant, Catalyst for more energy

efficiency evaluation made easy Company, Reduce your carbon friendly. chocolate produetion with efficiency, SIMATIC Energy Manager
footprint SIMATIC Energy Manager PRO

Completion 2019

Completion 2019 Completion 20195 - Completion 2019 Completion 2019 .
Grupo Pikolin, Sleeping with a good Bétte, Energy efficiency through Gardena - More transparency for BrauUnion, Sustainability through
conscience, SIMATIC Energy transpatency with SIMATIC Energy energy data with one click, SIMATIC energy efficiency, SIMATIC Energy

Manager PRO Management Energy Management Manager PRO
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https://new.siemens.com/global/en/company/stories/industry/factory-automation/carbon-footprint.html
https://new.siemens.com/global/en/company/stories/industry/energymanagement-coca-cola.html
https://new.siemens.com/global/en/company/stories/industry/factory-automation/ritter-sport.html
https://new.siemens.com/global/en/company/stories/industry/factory-automation/clariant.html
https://new.siemens.com/global/en/company/stories/industry/factory-automation/pikolin.html
https://new.siemens.com/global/en/company/stories/industry/factory-automation/bette.html
https://new.siemens.com/global/en/company/stories/industry/factory-automation/gardena.html
https://new.siemens.com/global/en/company/stories/industry/factory-automation/brau-union.html

SIMATIC Energy Management —
Successful Success Stories

Infratec —
industry park

Schmitz Werke —
textile industry

Saint Gobain Oberland —
glass industry

GF Automotive —
automotive supplier

industry

= Conclusive overall concept from field
devices to the management level

= Distributed and automatic energy data
acquisition with SIMATIC
ET 200SP Energy Meter

= Assurance of the energy management
process certified according to DIN EN
ISO 50001

= Verification of the energy efficiency
potential of machines (die-cast
machines)

= Tracing and implementation of saving
measures (e.g. 4,500 m® compressed
air/WE, 10% CO, emissions)

Savings in the two-digit million range
per year — through tax cap for energy-
intensive users and renewable energies
levy

Optimized production (glass melting
tanks)

Support of investment considerations
based on energy consumption
Automatic and comfortable reporting
Scalability for future expansions
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= Easy identification of energy efficiency
measures (quiescent current and
compressed air leakage)

= Amortization of the energy management
system through identification of energy
eaters directly after installation

= Reduced personnel costs
through automatic detection

= Support of additional cost savings
by 5%

Annual reduction of operating costs by
380,000 € to 446,000 € through savings
relating to tax cap for energy-intensive
users

Expectation of further cost savings
through efficient energy saving
measures

Considerably increased energy
efficiency

Detailed allocation of energy
consumptions

SIEMENS



Why Siemens —
the product partner for a sustainable partnership

Siemens is your partner! S QD

’ SHT AUOI
S n‘
= Siemens experts with more than 15 years ﬁv

experience in EDMS

Complete
+ Many references IO RN, e ey MR
i | RS ga
= A complete portfolio ensures a sustainable | ==x Infralec
investment f_i‘i L.
. | LENZING
= State-of-the-art IT security [ \g
[ ~~ KI[E @ evonx
= Global presence and world wide IT Security Global voestalpnne
compliance procedures S
P P PIESEEE Selected references

. We are shaping the future together with you
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http://www.saint-gobain.com/en

Transparent Operation
Energiemanagement

1 | Energiemanagement directly at the machine
...through production-related energy transparency, the status of the machine in view at all times

2 | Meet legal requirements
...with a TUV-certified energy management solution according to ISO 50001

3 | Increase productivity and quality with energy efficiency
...EnPI's can be easily formed by integration into automation

4 | Easily implement advanced requirements
...through an end-to-end, scalable energy management system - from the field to the management level
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SIMATIC Energy Manager
Online — demo server

Website for Login
Request

= [ T | i www.siemens.com/
Ui E—— — energymanager

o e 28.107,15 ‘==

News !!! SIMATIC Energy
Manager Demo Server

02 wasssions

Do you want to explore our Demo Server?

T

? Login Request
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http://www.siemens.com/energymanager
https://new.siemens.com/global/en/products/automation/industry-software/automation-software/energymanagement/simatic-energy-manager-pro/demo-server.html

| Further information
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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
References
Updated continuously

SIMATIC Energy

Management

With the modular product portfolio
for energy transparency of Siemens
throughout the whole company.

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.
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)

Energy measurement

Energy measuring is the base of
every energy management system
and is ideal for integrating into the
automation environment.

-8,

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.

Energy data acquisition

Reliable energy data acquisition is
a requirement for every energy
management system.

h‘g\‘
Customer references

Learn more about the SIMATIC
energy management projects.
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https://support.industry.siemens.com/cs/de/en/view/109765100

SIMATIC Energy Manager
360° communication

Pictures

= =

Internet

* Internet/Intranet
* Newsletter

AV-Media

SIMATIC Energy
Manager image film

Fair
< SPS
¢ Hannover

www e
= 300° m

SIMATIC
Energy
u Manager y

G PR
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Campaign
* SoMe (Twitter, B
LinkedIn) g ‘
H ... with SIMATIC 7
* Trust campaign Energy Manager 1 ~ o
LB REES

Print

e Brochure
* Roll ups
* Poster

Press
Press release: 4/2018

Publications AT RIS
Energy 4.0
Edition 04/18
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SIMATIC Energy Management
Reduce Your Carbon Footprint
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Subject to changes and errors. The information given in this document only contains general
descriptions and/or performance features which may not always specifically reflect those described,
or which may undergo modification in the course of further development of the products. The
requested performance features are binding only when they are expressly agreed upon in the
concluded contract.

All product designations, product names, etc. may contain trademarks
or other rights of Siemens AG, its affiliated companies or third parties.
Their unauthorized use may infringe the rights of the respective owner.
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