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Overview webinar SIEMENS

Ihgfehuf\ty for Ufa

Last webinar: Goal of this webinar:

Turning data into information. Analysis of the energy baseline taking into account various influencing factors and energy
Correctly displaying energy forecast options derived from this analysis.
relationships and recognizing

savings potential.

Webinar 6 Webinar 7

Energy data management - from Energy data management - from
data into information baseline management to forecasting
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ISO 50006 - KPIs and baseline (guideline)

SIEMENS
lngenuity for tife

ISO 50006 deals with the "Measuring enerqy performance using energy baselines (EnB) and energy performance indicators

(EnPD)" as an extended practical application aid of ISO 50001.

EnPlIs are used to evaluate the energy-related performance of the company or of subareas of the company.
Four categories of EnPls are identified and a procedure is proposed to determine them (see figure):

= measured values (absolute KPI),

= the ratio between the measured values (relative KPI - energy efficiency),

= statistical model values or

= simulation values (technical model - mutual influence of different variables).

The respective energy baseline (EnB) is used as the quantitative reference point for the
evaluation.

The guideline defines two types of factors influencing energy-related performance (so-
called "relevant variables" and "static factors") and stipulates that they be quantified and taken
into account when determining EnPls and EnBs. The objective is to adjust the EnPls so that
the baseline period can be compared to the reporting period. If there are several relevant
variables, it is recommended to normalize them by using an appropriate model. Normalization
is a procedure to model energy consumption data taking into account relevant variables for
future time periods. Linear regression is named here as an example.

Unrestricted © Siemens AG 2021
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continuous improvement

Collection of relevant information on energy-
related performance

Identification EnPi

Formation of EnB

Application EnPi and EnB

Maintenance and adaptation EnPi & EnB

Structured approach to the application of EnPls and
EnBs for the continuous improvement of energy-
related performance in accordance with 1ISO 50006.
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What is the baseline and how can it be determined? SIEMENS
Ihg,ehuifyfor&}[t
Baseline = Energy-based starting point

The energy baseline essentially contains energy consumption data and serves as a basis for comparing energy-related performance and
thus also for evaluating the development of energy efficiency. It usually refers to a fixed period of time, most often a year.

Monthly values are also often compared with each other. To compare this consumption line with other years (with climate data and
production capacity utilization that normally differ from the base year), this base should be normalized by variables (factors influencing
energy input and consumption). We then also speak of "adjustment factors".

In particular, the energy baseline is to be adjusted in the event of changes in energy performance indicators or significant process and/or
energy system changes using a predetermined method.

Different methods to determine the baseline: svac
Total energy consumption of a previous period (variants: annual comparison, heating period comp. ,..)
Disadvantage: different production quantity is not taken into account

Formula: Y= 5.682 * x1 + -28.764

Specific energy consumption per production or other energy performance indicators
Disadvantage: Possible increased basic energy consumption is not taken into account

Calculated expected energy consumption taking into account production and various additional

influencing factors (calculation from regression lines of multivariable regression :
analysis over a reference period). Best method for deriving the baseline Mo ®
Disadvantage: Influencing factors must be available in the same measurement acquisition cycle of the reference period

Page 4 www.siemens.com/simatic-energy-management



Baseline management vs. material-related consumption analysis SIEMENS

Il«\?ev\uf\ly for Ufa

Is the energy consumption dependent on the material and quantity produced?

Especially in the detailed energy consumption analysis of production plants, the
energy consumption (of all media) is often dependent on the produced material or
product and quantity.

Therefore, it is recommended to perform a batch- or material-dependent energy
consumption analysis at this detailed level of the energy consumption evaluation.

An energy consumption model can be determined for the batches produced in the
selected period on a product/material basis. This is also referred to as a material
characteristic. The same methodology can be used to calculate the carbon footprint
for a batch and thus for a product.

Furthermore, for each product the determined model parameters can be assigned per
consumed medium. These parameters are used as the basis for the forecast.

It is thus possible to forecast energy consumption on the basis of a planned
production schedule.

This also allows users to create a more accurate energy schedule for the next few
days of their production facility.
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Page 5

www.siemens.com/simatic-energy-management



Why create energy forecasts and what models are available? SIEMENS
IM&%ai\‘yforUft

The "correct" model for the respective task

Depending on the application, it has to be distinguished whether a total energy consumption forecast (month) over a defined
observation period or a detailed load profile forecast (15 min) is necessatry.

Total energy consumption forecast over a long period of time (planning horizon: up to several years on a monthly basis)
for energy purchasing, to optimize energy procurement or budget planning.

- Forecasting based on multivariable regression analysis (cf. baseline management) is applied for this task

Detailed enerqgy load profile forecast (planning horizon: the next few days in a 15 min grid)
for applications in which the load profile is very volatile and the power supplier wants to avoid peaks in its balance group.
- The following procedures can be used for this task.
Forecast based on multivariable regression analysis (cf. baseline management)
Production plan-related forecast if the energy consumption depends on the product and the quantity
Comparison principle: For areas whose energy consumption follows a weekly/shift profile

Page 6 www.siemens.com/simatic-energy-management



SIMATIC Energy Management — Transparency and SIEMENS
efficiency from machine to company lngenuity for Life

= SIMATIC Energy Manager

©0 000000 0o ° . °
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:::::—H..; : : ... 'ruvnmnlna e
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‘ Plant and company-wide energy analysis

Management level | ‘ |

- S7 EE-Monitor

Processing and Standardized efficiency evaluation of machines

monitoring with WinCC

. AN
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I
I
Ij L= Integrated power measurement
l
I
I

SIMATIC Energy Suite

- Energy data acquisition and active load management
— simple and integrated

Acquisition

md-d-d N |

Right in the field: For example
with SIMATIC Energy Meter (ET 200SP)
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Field level, e.g. drive motor
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SIMATIC Energy Manager PRO SIEMENS
Baseline management with multivariable regression analysis lngenuity for ife

Gas Consumption plant XY

Determination of the baseline and
forecast for your plant

Formula: Y= 2.214 * x1 +-0.175 * x2 + 1,957.227 * x3 + -4,343.053

 Calculating the theoretical energy consumption under the M i ] |
determined general conditions (influencing factors) :

Gas Consumption plant XY

l'—' Formula: Ym 2.214 * x1 +-0.175 * x2 + 1,957.227 * x3 +-4,343.053

* Checking the deviation -

« Cumulative deviation to identify general efficiency
deterioration or improvement.

* Energy forecast by model basis with available cyclic planning -

data/predicted values of influencing factors.

' Intelligent limit values allow you to quickly detect inefficiencies.

Unrestricted © Siemens AG 2021
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SIMATIC Energy Manager PRO SIEMENS
Multivariable regression analysis lngenuity for life

Baseline management in accordance with ISO 50006

Edit - Baseline vs. Actnal Widget

Influencing factors

Common Datasource Limits Y-Axis Madel Definition Model Overview
[T, p, n/s...]

Modell Parameter Baseline Management & Modell Parameter - Prognose
¢_Consumption_ -

Expected

O t t X1: e_Production v X1 e_Production_pred
x2: e_Ambient_Temperature v xX2:  e_Ambient_Temperature_pred

pee e_Mac| ed_pre

Input — = Loss

Analyse time frame

Machine Real Output A s A s

From = 2020-05-01 i w : 0 Te | 2020-06-01 i}

‘ Ignore spikes O

Influencing factors
[T, p, n/s...]

Unrestricted © Siemens AG 2021
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SIMATIC Energy Manager PRO
Multivariable regression analysis

Baseline management in accordance with ISO 50006

Edit - Baseline vs.
A A
From | 2020-05-01 | B 00 ;00 To
v v
Ignore spikes [ %
Result
¥=220°x1 +-018"x2+ 1.940,02" %3 + -4.20072
Coefficient of determination 0,80 . F-Ratio  2.300.76
-~ A
Model valid from Feb 1, 2021 12:00:00 AM 2021-02-01 & 00 00
v v

Existing models will be deleted

Feb 1, 2021 12:00:00 AM: Y= 2,20 * x1 +-0,19 * x2 + 1.949,02 * «3 +-4.200,72

Deviation Y-Axis

Lower Limit

Delete Widget

Actual Widget
A A
2020-06-01 ] o0 : 00
v v
Calculate formula
4
[ e |

Upper Limit

5 Sve Wit

Edit - Baseline vs. Actual Widget

Common Datasource Limits -Axis: Model Definition

Feb 1, 2021 12:00:00 AM: Y= 2,20 * x1 +-0,19 * x2 + 1.949,02 * x3 + -4.299.72
Jan 1, 2021 12:00:00 AM: Y= 220 * x1 +-0.19 * x2 + 1949,02 * x3 + -4 299.72
Oct 1, 2020 12:00:00 AM: Y= 2,20 * x1 +-0,19 * x2 + 1.949,02 * x3 +-4.299.72
Jun 1, 2020 12:00:00 AM: Y= 2,17 * x1 +-0.20 * x2 + 1.917.91 * x3 +-4.175.73

Jan 1, 2020 12:00:00 AM: Y= 220 * x1 +-0.19 * x2 + 1 948,86 * x3 + -4 299.77

i Delete Widget

Model Overview

SIEMENS
lngenuity for tife
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SIMATIC Energy Manager PRO
Multivariable regression analysis

SIEMENS
lngenuity for tife

Baseline management in accordance with ISO 50006

MVRA
28.09.2020 - Woche

Formel: Ym 2,20 * x1 +-0,19 * x2 + 1.949,02 * x3 +-4.299,72

.Av"\fvv'\u[\ .
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TSIV |
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M e_Consum ption_ M Baseli Prognose
|

Formel: Y= 2,20 * x1 +-0,19 * x2 + 1.949,02 * x3 +-4.299,72

kh

A
c WW

MVRA
28.09.2020 - Woche

W

Sep

Deviation forecast
02.10.2020 17:00:00
-12,48 kWh |
o o ho] hod | h=} ho]
& & =1 a (=] ' =] =}

\M\ il

Deviation forecast
]

B Abweichung Baseline
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SIMATIC Energy Manager PRO SIEMENS
Multivariable regression analysis lngenuity for Uife

Baseline management in accordance with ISO 50006

MVRA BY| cumulative representation:

s This representation shows how far the model calculation of the
model active in this period of the previous analysis agrees with the
real energy consumption measurement.

If the trend of the "cumulative deviation of the baseline" fluctuates
to positive or negative over the observation period and returns to a
deviation around O at the end, it would mean that the selected model
is basically quite close to reality and thus suitable for the baseline
calculation.

In the trend of the "cumulative deviation of the forecast", the
deviation depends on the forecast values entered.

The cumulative deviation thus provides conclusions about the quality
of the forecast influencing factors

s

Deviation forecast
01.10.2020 00:00:00
o o o -1.731,91 kWh
wi

o o o o o o

o o o o o o o

W W W
o

14, Sep
A, Sep
8. Sep

< @ w S o < @ @ S
— —_ —_ —_ ™~ ™~ ~ (3] m

o~
W Cumulative deviation baseline Cumulative deviation forecast
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SIMATIC Energy Manager PRO SIEMENS
Multivariable regression analysis lngenuity for Uife

Baseline management in accordance with ISO 50006

 MVRA Bl Cumulative representation:

I If both cumulative deviations show a drift into positive

) consumption in the longer term, this could indicate a problem in
the plant that has led to higher energy consumption compared to the
model recording period.

If, in contrast, energy optimization measures have taken place in
the plant, the cumulative representation of the baseline as well as
the forecast with the existing model should change to the negative
(falling trend) (representation on the left).

For this reason, a new model calculation analysis should be
performed after a plant optimization.

The prerequisite is the availability of a new analysis time window for
the new model calculation after the optimization (e.g. 1 month)

o o
En En
vl

28. Sep

= =
jv] jv]
[s] [s]

1. Oct
4, Oct
Oct

o - o
r r m

W Cumulative deviation baseline Cumulative deviation forecast
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SIMATIC Energy Manager PRO

SIEMENS

Multivariable regression analysis - Possible applications lngenuity for Life

Production: Consumption dependence on...

Buildings & Infrastructure (no focus)

General: Production speed, cycle
Injection molding: Material quantity (shot weight), temperature, cycle

Machining process: Feed rate, rotational speed, drill/milling head size, tool
life, cycle

Presses: Material thickness, stroke length, cycle,

Chemicals: Pressure, temperature, concentration, load

Steam: Pressure, temperature, load

Cold: Flow temperature, condenser temperature, load

CHP Ambient temperature, electrical & thermal load, flow temperature

Compressed air Pressure level, load, ambient temperature, air pressure,
humidity

Baking, cleaning, refrigeration: Cycle, process temperature, ambient
temperature

Pumps & blowers: Pressure, load, ambient temperature
Drives, general losses: Ambient temperature, torque, speed

Unrestricted © Siemens AG 2021
Page 14

HVAC: Flow temperature, condenser temperature,
load, number of persons, ambient temperature,
inside temperature, hours of sunshine, humidity =>
individual daily profiles needed

District heating: Ambient temperature, hours of
sunshine, => individual daily profiles needed

District cooling: Ambient temperature, hours of
sunshine, humidity => individual daily profiles
needed

www.siemens.com/simatic-energy-management



SIMATIC Energy Manager PRO SIEMENS
Batch and material analysis lngenuity for Life

Data analysis in the context SIEMENS
of a batch or the product B TR E—

» Material/product-related analysis i,

across all measurable consumption media L e i i ot e

 Possibility to compare different products or one K = = e = s .

Production [f] Batch Anaylse

- . . g, . Period: 01-11-16 01-12-16

product on different lines/production facilities
. . 3 2 g S g

» Batch balance over the entire manufacturing L S R B
= @ = ] I

19 - A h d A h h

20 Filling line 01 Soft drink2” 200567 01-11-16 00:00 01-11-16 03:30 3:30:.0 145.08 28,013.00

p rO C e S S 21 Filling line 01 Soft drink3” 300567 01-11-16 03:30 01-11-16 08:00 4300 142 45 27,220 00
22 Filling line 01 Soft drink1” 100568 01-11-16 08:00 01-11-16 10:15 2150 11579 2283300

23 Filling line 01 No ma <-Jal[ ol 01-11-16 10:15 01-11-16 11:15 1:0:0 024 0.00

24 Filling line 01 Soft drink2 200568 01-11-16 11:15 01-11-16 14:15 300 12327 23,946 00

25 Filling line 01 No material” 0 01-11-16 14:15 01-11-16 15:15 1:0:0 024 0.00

26 Filling line 01 Soft drink3” 300568 01-11-16 15:15 01-11-16 18:45 3:30:0 11044 21,040 00

27 Filling line 01 No material” 0 01-11-16 18:45 01-11-16 19:45 1:0:0 024 0.00

28 Filling line 01 Soft drink1” 100569 01-11-16 19:45 01-11-16 22:00 2150 11696 2254100

29 Filling line 01 No material” 0 01-11-16 22:00 01-11-16 23:00 1:0:0 024 0.00

30 Filling line 01 rini 200569 01-11-16 23:00 02-11-16 02:00 300 12577 23,904 00

31 Filling line 01 0 02-11-16 02:00 02-11-16 03:00 1:0:0 023 0.00

32 Filling line 01 300569 02-11-16 03:00 02-11-16 06:30 3:30:0 112.20 21,112.00

33 Filling line 01 0 02-11-16 06:30 02-11-16 07:30 1:0:0 023 0.00

' Energy consumption at product level provides the basis for a carbon footprint

Unrestricted © Siemens AG 2021
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SIMATIC Energy Manager PRO SIEMENS
Batch and material analysis - Basic consideration lngenuity for Life

Gas Water

A batch designation (batch ID) is required for the batch-
and material-related analysis. This designation can be
either a string of numbers or a string of characters

Electricity Product

« Abatch is a produced quantity of a material (or a variety).
This quantity is produced on plant 1. The material itself is
defined via a second designation (material ID)

 For the production of this quantity, for example, electricity,
gas and water are required

Batch ID Material ID

* In the batch- and material-related analysis, the

I SHEE saten e f - ey e consumption of the individual media in each batch is
01.04.2018 14:32:15 B1234 M123 calculated.

01.04.2018 14:48:30 B1236 M162 .

01042018 15:16:15 51942 V166 » The batches can then be output in a report. Batches or
01.04.2018 16:5010 B1258 V162 materials/products can also be compared with one
01.04.2018 18:20:35 B1277 M123 anOther there

01.04.2018 21:30:15 B1298 M166

Unrestricted © Siemens AG 2021
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SIMATIC Energy Manager PRO SIEMENS
Batch and material analysis - Basic consideration lngenuity for Life

Electricity Gas Water

........................................................................... Tlme Stamp Batch ID Matel’la| ID
01.04.2018 14:32:15 B1234 M123
01.04.2018 14:48:30 B1236 M162
* * 01.04.2018 15:16:15 B1242 M166
Batch ID  Material ID 01.04.2018 16:50:10 B1258 M162
01.04.2018 18:20:35 B1277 M123
Electricity Gas Water Electricity Gas Water 01.04.2018 21:30:15 B1298 M166
........................... I — Sl [ et 16
01.04.2018 16:32:15 B1234 M123
* * Production 01.04.2018 16:48:30 B1236 M162
4 01.04.2018 17:16:15 B1242 M166
Batch ID Material ID Batch ID Material ID 01.04.2018 18:50-10 B1258 M162
Electricity Gas Water 01.04.2018 20:20:35 B1277 M123
01.04.2018 23:30:15 B1298 M166

VoV

Batch ID Material ID

' A batch can also run on different lines or plants

Unrestricted © Siemens AG 2021
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SIMATIC Energy Manager PRO SIEMENS
Batch and material analysis - Evaluation lngenuity for Life

& Jatch Analyses - von_ 2020.09. is_ 2020.10.01 erstellt_ 2020.104 ) 05.( Xlsm - Excel
H - Batch Anal 2020.00.01 bis_2020.10.01 Iit_ 2020.10.01 00_05_00 (1004) (1}xl Encel m| x
Datei Start  Finfigen  Seitenlayout  Formeln  Daten  Uberprufen  Ansicht n? 8 Freigeben
A20 ~ S | Filling line 01 v
- H - = Batch Analyses - von_ 2020.09.01 bis_ 2020.10.01 erstellt_ 2020.10.01 0... rammtools m] x
S I E M E N S Datei Start Einfigen Seitenlayout Formeln Daten Uberpriifen Ansicht Entwurf Format ch tun? g_ Freigeben
Batch Analyses . % .
Author: System Period 01.09.2020 01.10.2020 =
Date 01.10.2020 00:05 o 0o
Batch and Material related analyses
Material Characteristics
2 = =) = z 5 140
o = 5 n E B 5
(2 = = o y = 0,0052x + 0,244;
A - - A - A - 120
: Filling line 011 Soft drinkz” 200503 01.09.2020 00:00 01.09.2020 03:30 3:30:0 146,96 28 095,00
Filling line 01 Soft drink3 " 300503 01.09.2020 03:30 01.09.2020 08:00 4:30:0 141,96 27 084,00
Filling line 01 Soft drink1” 100504 01.09.2020 08:00 01.09.2020 10:15 2:15:0 116,92 22 435,00
Filling line 01 No material ™ 0 01.09.2020 10:15 01.09.202011:15 1:0:0 024 0,00 100
Filling line 01 Soft drink2” 200504 01.09.2020 11:15 01.09.2020 14:15 300 12479 23 899,00 —_
Filling line 01 Mo material” 0 01.09.2020 1415 01.09.2020 1515 1:0:0 023 0,00 é
Filling line 01 Soft drink3” 300504 01.09.2020 15:15 01.09.2020 1845 3:30:0 11032 2097300 =,
Filling line 01 Mo material” 0 01.09.2020 18:45 01.09.2020 19:45 1:0:0 024 0,00 B 80
Filling line 01 Soft drink1” 100505 01.09.2020 19:45 01.09.2020 22:00 2150 118,43 22 540,00 -a
Filling line 01 Mo material” 0 01.09.2020 22:00 01.09.2020 23:00 1:0:0 025 0,00 E
Filling line 01 Soft drink2” 200505 01.09.2020 23:00 02.09.2020 02:00 300 12552 2383300 E
Filling line 01 No material " 0 02.09.2020 02:00 02.09.202003:.00 1:0:0 025 0,00 =] 60
Filling line 01 Soft drinks” 300505 02.09.2020 03:00 02.09.2020 06:30 3:30:0 109,95 21031,00 e
Filling line 01 No material” 0 02.09.2020 06:30 02.09.202007:30 10:0 0,25 0,00
Filling line 01 Soft drink1” 100506 02.09.2020 07:30 02.09.2020 09:45 21510 118,38 22 407,00
Filling line 01 No material " 0 02.09.2020 09:45 02.09.2020 1045 1:0:0 0,24 0,00 40
Filling line 01 Soft drinkz” 200506 02.09.2020 10:45 02.09.2020 13:45 3:0:0 127,03 24 045,00
Filling line 01 No material ™ 0 02.09.2020 13:45 02.09.2020 14.45 1:0:0 024 0,00
Filling line 01 Soft drink3” 300506 02.09.2020 14:45 02.09.2020 18:15 3:30:0 111,88 21 065,00
Filling line 01 Mo material” 0 02.09.2020 18:15 02.09.202019:15 1:0:0 024 0,00 20
Filling line 01 Soft drink1” 100507 02.09.2020 19:15 02.09.2020 21:30 2:15:0 118,74 2278700
Filling line 01 No material” 0 02.09.2020 21:30 02.09.2020 22:30 1:0:0 024 0.00 -
Material Characteristics Data [C) 1 »
0
Bereit Seite: Tven T H e ! ek 0 5000 10 000 15 000 20 000 25 000 30 000
Production [I]
(o] QO [,
Material Characteristics | Data | (O] [ v
Bereit i) m - i + 100

Unrestricted © Siemens AG 2021
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SIMATIC Energy Manager PRO SIEMENS
Batch and material analysis - Evaluation lngenuity for Life

H ©- s Batch Analyses - von_2020.09.01 bis_ 2020.10.01 erstellt_ 2020.10.01 00_05_00 (1004} (1)xcism - Excel o x

Datei Start Einfiigen Seitenlayout Formeln Daten Uberprifen Ansicht hten Sie tun? ,q_ Freigeben
— 2 | romgmmeos - Energy model for electricity
= H - s Batch Analyses - von_ 2020.09.01 bis_2020 n |ed | U m - SOft d ” n k 3 m] x
Sl E M EN S Datei Start  Einfiigen Seitenlayout  Formeln Daten _ 0 005X + 4 3725 S Freigeben
Batch Analyses y * -
Author: System Period 01.09.2020  01.10.2020 \
Date 01.10.2020 00:05 \
lo,
Batch and Material related analyses
- Material Characteristics
@ T o 2 = s
= 5 E w E £ 5
z z £ S e E g 3 14
£ = @ = ] £
4] Von A bis zgomég i 300504 010920201515  01.09.2020 18:45 3300 110,32 20 973,00 13 ¥ .
o i ! 300505  0209.202003:00  0209.2020 06:30 3300 109,95 21031,00
kL VonZbis A sprtieren il 300506 02.09.2020 14:45 02.09.2020 18:15 3:30:0 111,88 21 065,00 *
Mach Farbe sortieren v D 300507  0309.20200230  03.09.2020 06:00 3300 109,14 20997,00
: . il 300508 030920201415 03.00.2020 17:45 3300 109,42 2105400 12
B Filter loschen aus "Material il 300509 04.00.202002:00  04.09.2020 05:30 2:30:0 110,53 20 942,00 *
Mach Farbe filtern v [ 300510 040020201345  04.00.2020 17:15 3300 110,28 21 140,00 =
: il 300511 05.09.202001:30  05.09.2020 05:00 3300 109,35 20778,00 =
Textfilter vr 300512 05.00.202013:15  05.09.2020 16:45 330:0 108,70 20 826,00 = M
Cachen e il 300513 06.09.202001:00  06.09.2020 04:30 3300 111,55 21065,00 5
il 300514 06.09.20201245  06.09.2020 16:15 3300 110,32 20 836,00 B -
| W] Alles auswihlen) il 300515  07.09.202000:30  07.09.2020 04:00 3300 111,34 21 170,00 £
- [ No material ! 300516  07.09.20201215  07.09.2020 15:45 3300 109,57 20878,00 E
[ Soft drink1 il 300517 03.02.202000:00  03.09.2020 03:30 3300 111,26 21 114,00 g 110
[ 50tt drink2 ! 300518 0809.202011:45 03092020 1515 3300 111,71 21 170,00 v
lksoft drink3 ! 300519 0809.202023:30  09.09.2020 03:00 3300 110,02 20 854,00 .
S ! 300520  09.09.202011:15  09.00.2020 14:45 3300 109,24 20 936,00 +
! 300521 09.09.202023:00  10.08.2020 02:30 3300 109,85 20 884,00 109 *
! 300522 1009.202010:45  10.09.2020 1415 3300 110,48 21004,00 p4 + .
! 300523 1009.202022:30  11.09.2020 02:00 3300 110,23 21007,00 *
il 300524  11.00.202010:15  11.00.2020 13:45 3300 110,60 20 835,00
il 300525 11.00.202022:00  12.00.2020 01:30 3300 112,87 21 256,00 .
" 300526  1200.202009:45  12.09.2020 1315 3300 111,11 21081,00 108
oK Abbrechen *
-
Material Characteristics Data (C) [] 3
Bereit 60 von 364 Datensdtzen gefunden. Seite: 1von 3 Anzahk: 0 Summe: 0 @ E‘ - 1 + 85% 107
20 600 20 700 20 800 20 900 21 000 21100 21200 21300
Production [I]
O O |+
Material Characteristics | Data | (O] 4 3
Bereit B o - 1 + 100%
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SIMATIC Energy Manager PRO
Forecast based on production plan

Material Characteristics
114

113 -

umption [kWh]

Const

112

111

*

v, *

. y= U,OOSx:+ 4,37

110

109

108

107

20 600

20 700 20 800 20 900 21 000
Production [I]

21 100

21 200

21 300

Page 20

y = kx+d = 0,005x+4,3725
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When forecasting based on a production plan, the
characteristic (energy model) of a produced
material/product is the basis of the forecast

It is important that this characteristic has a linear behavior.
If this is the case, it is formed via the regression line in
theformy=k*x+d

x reflects the future produced gquantity of the product and
y the resulting future energy consumption

d represents the share of the basic consumption of the
plant without production.

The coefficients k and d of the formula are stored for each
determined product in a material object.

www.siemens.com/simatic-energy-management



SIMATIC Energy Manager PRO
Forecast based on production plan
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B Equipment - Filling line 01

Name: Filling line 01

Description: | Filling line 1

Configuraton Batchlist Production Plan

Time span 171172019 |55 [T

| Time Filter: (w)Day Month

Equipment |dentifier:

Filling Line 01

|
O
*

+| Move other on intersection

+| Auto calc Rate/Hour

The quantity to be produced of each
planned material/product is imported into
the system via a production plan (direct
input or predefined Excel file) for a certain
production time range

Lot Mumber Start time A Endtime Rate per hour “ H ( H ) H
11003 | 1/10/2018 10:30:00 P | 1¢11/2019 2:00:00 AM | Soft drink3 21061 6017.42857. . . The prOdUCtlon Speed quantlty/h is then
11004 |1/11/2019 200:00 AM | 1/11/2019 3:00:00AM | no Material 0 0 | Edit ; ; ;
11005 |1/11/2010 3:00:00 AM | 1/11/2019 5:15:00 AM | Soft drinkd 22370 | 9942.22222. . . aUtomatlca”y calculated in the plant ObJeCt
11006 |1/1/2019 5:15:00AM | 1/11/2019 B:15:00AM | no Material 0 0 . . .
11007 |1A1/2019 61 5:00 AW | 1/11/2019 815:00 4M | Saft drinkz 23964 7988 [ mport | Additional COnsumptlon correction factors
11008 |1/11/2019 9:15:00AM | 16112019 10:15:00 &M | no Material 0 0 . C e
11003 |1/11/201910:15:00 AM | 16112019 1:45:00 PM | Soft drink3 21153 | 6043.71428. . . can still be added |nd|V|dua”y
11010 |1/11/20191:45:00 PM | 1/11/2019 2:45:00 PM | no Material D D _ _
L1011 |[1411/2019 Z45:00 PM | 1/11/2019 5:00:00 PM | Soft drinkt 22524 | L0010. 6666. . . The forecast Consumonn of this p|ant
11012 |1/11/2019 5:00:00 PM | 1/11/2019 6:00:00 PM | no Material D D )
11013 | 1/11/2019 B:0O00D PM | 141112019 3:00:00 PM_| Soft drink? 23993 | 7997. 66666. . . calculated from this can then be added to
11014 |1/11/2019 8:00:00 PM | 1/11/201910:00:00 .. | no Material D D
11015 | 141112018 10:00:00 PM | 14122019 1:30:00AM | Soft drink3 20974 5392.5714z2. . . the overall forecast.

4 3

r

ok [ Ao

Cancel

1

. Calculation of the expected consumption based on the entered production plan
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Forecast with comparison principle
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Abfrageart: Ad-Hoc
¢ 29.03.2020 - 05.04.2020 B o

 Kalender - Produktionsverbrauch allgemein
Komprimierung
Diagramm Alarme Kommentare Werte ¥ Erfassungsw... ~

4 Oktober 2020
MDMDF S8
«f52090 123 4
(5678 910M 23458678
4212131415161718 8101112131415
4319202122232425 +4716171819202122
+4262728293031 3242526272820

0 123456

November2020
MDMDFSS [
1

Feiertag ‘ | Werktag - volle Produktion ‘

e_Electricity_15min

29.03.2020 - 05.04.2020

& & &

& &

Typtag:

O~ Type Days

Werkiag - volle Produktion

Freitag, 30. Oktober 2020
| Werkag - volle Produition

A e 4

[ Calendar - Shift analysis

4 Januay 2017 February 2017
SMTWTFS SMTWTF g 600 2shifiday ToJan

53P5262726203031 123

1234567 5678 9101] 2 3 shift day 3shift day 60 .
2| 8[g1011121314 21314151617 1¢

3

4

5

3 shiftday 1 shift day

5161718192021 1192021222324 2%
2232425262728  SP62728 1 2 % -
93031 567809101

Bow-an

Typical Days:
7] Type Days
5] standard e
[ shift Model
&[] Profile
-k shift plan
5] 1 shift day
5] 2 shift day
5] 3shift day
5] free shift day
0[] Typical days
5] 1 shift day
5] 2 shift day
5] 3 shift day

5] free shift day

: H 3 H 2 H 2 g 2 : ¥ g 3 g 2
H - 8 h & h - h - - N

W e_Electricity_15min

Determining a consumption profile of desired periods from archive values and rolling out for forecast
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Forecast with comparison principle lngenuity for ife

29.03.2020 - 05.04.2020 =] 3¢ Erfassungsw... =

=]+]-]

+ With the comparison principle, similar
T N load profiles (production days, shifts, etc.)

Name: Produidionsverbrauch allgemein

Mecwmee: [ can be recorded from the respective media

vt s consumption archive and saved as average
o — —— values of previously defined time periods
e E— — _ ) (for example 1 hour) in a type profile (for

o e ———{fe— c g example, working day, holiday, shift 1).

SO Feiertag - .
owie D * In the internal calendar tool, these type
= | 0204 201400 profiles can then be rolled out for a desired
=] [ oc [ e |y forecast period, taking into account the
redicted - . .
S 5 e | st locally applicable public holidays, and can
S —— ~ o - 2 also be corrected for various time periods if
TR rrTrETy | — e i x 010t 2014 0500 AL required (such as special days, shift
S ven raesorn B oo oror o i
s Tenia 2 reallocation).
Rl i B 01201 00|72 11
- T T =SS TN T e 5 Tt 70 ot + The resulting forecast load profile of the
o) Type Days erag ole Precusmen Merag - vole Produron 3 01.04.2014 13:00 72,865

. = (TSR g area/plant can thus perfectly complement

prerag - habe Procuttien . 36 01.04.2014 16:00 56.548 .
5 KSR a more detailed overall forecast for the
Mitwoch, 28 Oklober 2020 ‘Samstag, 31. Okober 2020 39 01.04 2014 19.00 55.915 H HH
Werkiag - volle Produkdion Werktag - halbe Produktion ‘ 40 01.04.2014 20:00 55915 e n tl re faC I I I ty
I 01.04.2014 21:00 46.73
42 01.04 2014 22.00 46.73
e 43 01.04.2014 23:00 48,805
Felentag 4 02 04 2014 0000 18,305
| o ] L 45
46 total 1381,646
'T Ubemehmen “Abbrechen AT
48
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SIMATIC Energy Manager PRO SIEMENS
Advantages at a glance lngenuity for Life

» Using ISO 50006 as a guideline of ISO 50001 to get more out of your energy management.

» Using energy baselines (EnB) and energy performance indicators (EnPl) helps to increase the energy
efficiency of your plant.

» Technical calculation models such as multivariable regression analysis, which also takes into account
diverse influencing factors of energy consumption, can be used not only to define your baseline more
precisely but also to provide a forecast of the expected energy consumption of your production plant.

» The flexibility of using different forecasting models provides you with the desired energy calculation for
many applications (energy purchasing, energy schedule,...).

» Declaring the generated product or material in future with an energy consumption label is just as easy
as specifying the carbon footprint for it.

Unrestricted © Siemens AG 2021

Page 24 WwWW.Ssiemens.com/simatic-energy-management



Thank you for your attention!

Outlook for the next webinar:

Global usage option of the calculated energy
data and key figures with our cloud/edge platform
services.

Webinar 8

Energiemanagement based on
MindSphere (Cloud) — SIMATIC Energy
Manager MindSphere app

Unrestricted © Siemens AG 2021
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Contact:

Peter Holzmann

Department:

Business Development for Energy Management
DI FAHMI ISW EM / RC-AT DI PA SW EMS

Wolfgang-Pauli-Stral3e 2
4020 Linz, Austria
Industrie-energiemanagement.at@siemens.com

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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