LHEnergyinfo

More transparency,
greater savings
potential

Sustainability in gear production
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Motivation - LHEnergyinfo

In a world where efficiency and sustainability determine a
company's success, it is essential to keep a close eye on the
consumption of energy, compressed air and cooling lubricants in
your production.

Imagine if you could monitor, analyze and optimize all this data in
real time - with just one app.

Welcome to

P -
LHEnergyinfo ﬂnﬂﬂ - your new app for monitoring and
optimizing machine tool consumption.



Challenges

In modern production facilities, machine tools are the heart of
production.

However, high energy costs, inefficient compressed air
consumption and the excessive use of cooling lubricants can
drive up operating costs and impact sustainability.

Traditional methods don't show very detailed information and
therefore it's not easy to win efficiency quickly. LHEnergylnfo
shows its strength with the ability to visualize the context of data
and to ensure the right actions.
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L HMachinelnfo

Here you can check the live status of your machines at a glance. Observe changes in real time or analyze
recorded measurement values. Define rules what the colors of the signal lamp mean to you.

L HSignalinfo

Analyze the recorded signals and export them e.g. to Excel taking into account all measuring points and their
exact time stamp.

L HReportinfo

The dashboard displays the most important reports and updates them constantly. Improve your controlling by
analyzing reports and statistics.

L HEnergyinfo

The app visualizes the energy consumption of the machine, such as electricity, air or cooling water. The energy
costs are recorded per workpiece or as average values for all workpieces. This allows hourly rates to be calculated
more precisely or CO2 equivalents to be determined for sustainability reports. Graphical evaluations of energy
consumption over a period of time or shifts can be created.

LHEnergyinfo App




2| HWebPlatform uvmachineinfo -  LHsignalinfo

LC280DC / FN5618 @ Electrical energy consumption
B Versuc h

— |- Apparentpower

il == 1 -
M = the solution is - LHEnergylinfo

| LHEnergyinfo offers you a user-friendly platform that gives you
S - detailed insights into the consumption of your machine tools.

With our app you can:

— Monitor energy consumption

Get real-time data on each machine's power consumption and identify
instant savings potential.

— Use compressed air efficiently

£ HWebPlatform uvmeciesatc - uisigniine = Uieponile -

B, 2o reusie, v & Analyze compressed air consumption and identify leaks or inefficient use to
: reduce your compressed air costs.

— Optimize cooling lubricants
L[]

Track the use of cooling lubricants and ensure that they are used
efficiently and in an environmentally friendly way.




Required Hardware

Various sensors are required for precise and transparent
measurements, such as

Sensor for energy consumption
—  SIEMENS SENTRON PAC 4220 - V-035926
—  SIEMENS SENTRON PAC 4220 with Power factor correction - V-035947
Retooling of existing Machines, the sensors will be placed inside of the control cabinet
—  SIEMENS SENTRON PAC 4220 - V-035984
—  SIEMENS SENTRON PAC 4220 with Power factor correction - V-035983
The installation will be not on the control cabinet door!
Sensor for compressed air
— The SD6500 (IFM brand) compressed air meter is used to monitor the compressed air
consumption (V-035582)
.

Sensor for Coolant flow measurement
—  Flow sensor SA5000 (IFM brand) (V-035583)

Picture Source: SA5000 - Flow sensor - ifm

https://mall.industry.siemens.com/mall/de/de/Catalog/Prod

[ Picture SourceSentron Pac 4220
uct/7KM4220-1BA01-1EAQ
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https://www.ifm.com/at/en/product/SA5000

Advantages

Transparency and control:

By closely see the consumption of your machines in real time and at a glance. Our app
offers intuitive dashboards and detailed reports to help you make informed decisions.

Cost reduction:

monitoring and analyzing, you can quickly identify and eliminate inefficiencies. Reduce
your energy costs, minimize compressed air consumption and optimize the use of
cooling lubricants.

Sustainability:

Make an active contribution to environmental protection by reducing consumption in
your production. Less energy consumption and more efficient use of resources mean a
smaller ecological footprint.

User-friendliness:

Our app is easy to install and use. No complicated technology, no long training sessions.

You have immediate access to all important data.
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PIa"om‘ LHMachineinfo ~  LHSignalinfo ~ LHReportinfo ~

LC280DC / FN5618 @ Electrical energy consumption

Bl Versuch

° Live
s - Apparent power 2.845 kVA

l Effective power

‘ ! 'ﬂl [ | Reactive power
| l../ Power factor cos(®)

Total
—
—
Apparent energy

Effective energy

Reactive energy 9,39
Workpiece name AAA-RUESTEN . X
Program name N_Fraesen MPF Compressed air consumption
Parts 65

Live volume flow 60 I/min

- = Total volume 1,571,4425
Daily energy consumption
Energy consumption heat map .
_ Coolant consumpnon

Period/shift energy consumption )

Live volume flow

Total volume

Machmes

LHMachineinfo ~  LHSignalinfo ~  LHReportinfo ~

Period/shift energy consumption

i & LC280DC, Halle 1-A2 =
=] 2024 -]
Energieverbrauch der Maschine im gewahlten Zeitraum
mpti mpti mpt
Energieverbrauch Schichten
Date Start - End Name ® & ® & D) & TS
kWh 1 14860561  353€ 3564381 000
kwh 4]  388€ = 4051951  0Q00€ 2756
kWh € 16805551  399€ = 4211081 000
kwWh 11 € 4268471 000
3 kwWh 16890701  401€ = 4222891 000
31, 234kWh  17.02€ 17071581  405€ = 4288561 000
8/1/2 63.014 kWh 1670 € 167,279. 397¢ 4170951 0.00 €




Impressions

LHEnergyInfo - entry page

Workpiece energy consumption

Here you can see statistics on the average energy consumption, the associated costs and the CO2 equivalent for each workpiece type. This data has been determined regardless of the machine
on which the respective workpiece types were produced. A more detailed evaluation is also available for each individual workpiece.

Machine energy consumption

This page shows the live energy consumption of your machines. In addition, analyses of the machines' energy consumption can be created over an adjustable period or past shifts.

Choose between the following display options “workpiece energy consumption” or “machine energy

consumption”
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Impressions workpiece energy consumption

LHEnergyinfo

g LHwehPla“orm LHMachinelnfo LHSignalinfo LHReportinfo

Workpiece energy consumption

2001-D030773-02, LK500, 93

2883171-VZ11, LS300F, 52

AKW-15 Spannzange, LK500, 86

AKW-15 Spannzange 7 Schnitte, LS300F, 180
AKW 15 Spannzange links, LK180, 93

AST, LK280DC, 119

AuBenverzahnung, LS300F, 50

Beladetest 4x 25kg, LK280DC, 87

Einfaedeln, LS180E, 81

EZ-02-163-008-E, LGG280, 100
EZ-02-163-008-E Vz1 + Bohren 2, LC280DC, 147
EZ-02-163-008-E Vz1/Vz2+ Bohren, LC2000, 124

-

Electrical energy

Consumption 0.312 kWh
Costs 0.08 €
3 CO; Emissions 119g

Program runtime: 00:01:49
(Average values of all 63 manufactured parts)

List of produced workpieces of this program

Coolant

001
0.00 €

Og

Z Total

0.08 €

120g

LHEnergyinfo - Confidential - PM - M.S

Select the respective workpiece which you want to analyze



Impressions workpiece energy consumption

LHEnergyInfo - Workpiece list with energy costs

2 LHWehPla"orm LHMachinelnfo  LHSignalinfo  LHReportinfo

Workpiece list energy costs B =
{Sy EZ-02-163-008-E Vz1 + Bohren 2
From To
07/29/2024 fE 08/05/2024 #
Machine Date Start - End Runtime Identifier § @ § § a Z @
% Alle v
LC280DC 8/1/2024 6:21:13 AM - 6:26:37 AM 00:05:24 0.715 kWh 019 € 187541 0.05 € 50231 0.00 € 348 g 024 €
LC280DC 8/1/2024 6:37:30 AM - 6:42:55 AM 00:05:24 0.712 kWh 019 € 1,98261 0.05 € 493.8 | 0.00 € 347g 0.24 €
LC280DC 8/1/2024 6:43:27 AM - 6:44:30 AM 00:01:02 0.152 kWh 0.04 € 37761 0.01 € 95.61 0.00€ T2g 0.05¢€
LC280DC 8/1/2024 6:44:57 AM - 6:50:20 AM 00:05:22 0.735 kWh 0.19 € 1,971.11 0.05 € 499.0 | 0.00 € 3559 024 €
LC280DC 8/1/2024 6:50:56 AM - 6:56:20 AM 00:05:24 0.767 kWh 020 € 1,976.11 0.05 € 500.5 | 0.00 € 3679 025 €
LC280DC 8/1/2024 6:56:58 AM - 7:02:22 AM 00:05:24 0.710 kWh 019 € 1,987.81 0.05 € 5108 | 0.00 € 346g 0.24 €
LC280DC 8/1/2024 T:02:59 AM - 7:08:22 AM 00:05:23 0.724 kWh 019 € 1,955.01 0.05€ 492.3 | 0.00€ 3509 0.24 €
LC280DC 8/1/2024 7:08:49 AM - 7:14:13 AM 00:05:24 0.719 kWh 0.19 € 1,981.21 0.05 € 49321 0.00 € 3509 024 €
LC280DC 8/1/2024 7:14:31 AM - 7:19:54 AM 00:05:22 0.720 kWh 0.19 € 1,96261 0.05 € 505.7 1 0.00 € 3499 0.24¢€
LC280DC 8/1/2024 7:20:36 AM - 7:26:03 AM 00:05:26 0.755 kWh 020 € 1,989.21 0.05 € 4894 | 0.00 € 363 g 025 €
10 v n 234 5 6|7 8 9 10 s e

You can see in detail the consumption and costs per workpiece at a glance.
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Impressions

LHEnergyInfo - entry page

Workpiece energy consumption
Here you can see statistics on the average energy consumption, the associated costs and the CO2 equivalent for each workpiece type. This data has been determined regardless of the machine
@ on which the respective workpiece types were produced. A more detailed evaluation is also available for each individual workpiece.

Machine energy consumption

This page shows the live energy consumption of your machines. In addition, analyses of the machines' energy consumption can be created over an adjustable period or past shifts.

Choose between the following display options “workpiece energy consumption” or “machine energy
consumption”
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Impressions

LHEnergylInfo - Machine Energy Consumption

g LHwehPla“orm LHMachinelnfo ~ LHSignalinfo  ~ LHReportinfo  ~ Settings Hello martin.schwarzmann@liebherr.com

™= L.c280DC / FN5618
B Versuch

I

Workpiece name W-TOFFAC-191084

P

Program name _N_Fraesen_MPF
Parts 65

Daily energy consumption
Energy consumption heat map

Period/shift energy consumption

@ Electrical energy consumption

Live
Apparent power 2.883 kVA
Effective power 2.796 kw
Reactive power 0.003 kVAr
Power factor cos(®) 0.97

Total
Apparent energy 28,553.184 kvAh
Effective energy 19,326.462 kWh
Reactive energy 9,391.373 kvarh
@ Compressed air consumption
Live volume flow 66 |/min
Total volume 1,583,593.41
Coolant consumption
Live volume flow 0 l/min
Total volume ol

*Please note this
machine was executed
for dry cutting

see the live consumption and the total consumption at a glance
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Impressions

LHEnergyinfo - Daily Consumption

gLHWehPIaﬂorm LHMachinelnfo ~  LHSignalinfo ~  LHReportinfo ~

Daily energy consumption '

Select between: Wil LC280DC / FN5618, Versuch =

- Effective energy From To /
- Apparent energy 07/30/2024 iz 08/06/2024 & Set the time periods
- Reactive energy

Energieart
- Compressed air Effective energy v
80 =
80
<
S
c
8
2w
5
2
2 71.868
=
w
51.554
20
R 12722 12702
[}
71302024 7/312024 8172024 812/2024

8132024 B/412024 8/5/2024 81612024

see the consumption for a specific period what you select
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Impressions

LHEnergylInfo - Consumption heat map

gLHWehPlatform LHMachinelnfo ~ LHSignalinfe  ~ LHRepertinfo  ~ Settings Hello martin.schw.

Energy consumption heat map

J._‘l‘,- LC280DC / FN5618, Versuch

Select between:
- Effective energy frem ° /
& e

07/30/2024 08/06/2024

- Apparent energy
- Reactive energy
- Compressed air

Energieart

Effective energy v

8142024

8/3/2024

Date

812024

o ...

73012024

Time 24h

Dol =

24

Set the time periods

see the consumption for a specific period visualized with a heat map
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Impressions

LHEnergyinfo - Period / shift energy consumption

§|_HWebPIatform LHMachinelnfo ~  LHSignalinfo ~  LHReportinfo ~

Period/shift energy consumption

_ M1 1C280DC / FN5618, Versuch =
From To
0773072024 8 | osoer202 & Set the time periods

Energieverbrauch der Maschine im gewahlten Zeitraum

Electrical energy consumption @ Compressed air consumption Coolant consumption

1,248,982.406 kWh 326,984.4 | 001
330,980.34 € 776¢€ 0.00¢
474,613,314 g CO; 1) 12,592 g CO;z 1) 0gco; @

Energieverbrauch Schichten

Date Start - End Name § @ §

& pI==

7/30/2024 2:00:00 PM - 10:00:00 PM Late shift 1,248,774.290 kWh 330,925.19 € 0.01 0.00 € 00l 0.00¢€ 33092519 €

7/31/2024 6:00:00 AM - 2:00:00 PM Early shift 34.888 kWh 9.25¢ 0.01 0.00 € 00l 0.00¢€ 9.25 €

7/31/2024 2:00:00 PM - 10:00:00 PM Late shift 26.672 kWh 707 € 001 0.00 € 0ol 0.00 € 7.07 €

8/1/2024 6:00:00 AM - 2:00:00 PM Early shift 25.014 kwh 6.63 € 175,767.11 417 € 001 0.00 € 10.80 €

8/1/2024 2:00:00 PM - 10:00:00 PM Late shift 5.990 kWh 159 € 35,856.11 0.85 € 001 0.00€ 244 €

8/2/2024 6:00:00 AM - 2:00:00 PM Early shift 4.592 kWh 1.22¢€ 36,0000 0.85€ 00l 0.00¢€ 2.07 €

8/2/2024 2:00:00 PM - 10:00:00 PM Late shift 4416 kWh 117 € 263001 0.06 € 0ol 0.00 € 123 €

8/3/2024 12:00:00 AM - 11:59:59 PM Whole day 12.714 kWh 337¢ 0.01 0.00 € 001 0.00 € 337 €

8/4/2024 12:00:00 AM - 11:59:59 PM Whole day 12.692 kWh 336¢€ 0.01 0.00 € 001 0.00€ 3.36€

8/5/2024 6:00:00 AM - 2:00:00 PM Early shift 17.994 7 € 22,367.21 0.53 € 001 0.00¢€ 5.30¢€ M

see the consumption for shift comparison
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Impressions

LHEnergyinfo - settmgs

£ | HWebPlatform ey«

Energy consumption settings

Unit system
Electrical energy in KWh w
Weight units in g ~
Volume units in 1 hd
Time units in Minutes v
Currency symbol € ~

)
H
®

Energy prices and emission factors

@ Electrical energy
Price 0,265 €/kWh
9 CO; emission factor 380 9/kWh
@ Compressed air
Pi 2.37E-05 €/l
n CO; emission factor 0.0385 a/l
Coolant
Pi 0 €/1
” CO; emission factor 0 g/l

v
2
]

Simple settings of “Unit systems” - Prices for Energy, Compressed Air & Coolant
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Deliberately induced compressed air leakage

Compressed air leakage as example

J
I

il

I. '
|
0

A hole with a diameter of 1 mm was deliberately made

The consumption per minute increased from 60 |/min to 72 |/min

Sample calculation:

additional consumption | per minx 60 min* 24 h * 365 days/year 0,023 €
*
10001

1000¢ m
m3

3

l .
12 i * 60 min * 24 h* 365 days/year

10001
m3

0,023 €
X 3 =

m

6.307,2 m3 % 0,023 mi = 145,07 € per year
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Use Case with process optimization

Energy saving potential by process optimization!

2| HWebPlatform vvschineinfo  tHSignalinfo  LHReportinfo

S . LC280DC / FN5618 07.08.2024 14:31:14 - 14:33:50 00:02:35 0,264 kWh 0,07 € 1.068,6 | 0,03 € 001 000 € 141g 010€
LC280DC / FN5S618 07.08.2024 14:33:52 - 14:36:25 00:02:32 0,270 kwh 007 € 1.03901 002 € 001 0,00 € 143 g 00 €

Axial Feed fa = 3mm/WR LC280DC / FN5618 07.08.2024 14:36:27 - 14:39:00 00:02:32 0,266 kWh 007 € 10289 | 002¢€ 001 000 € 11g 009 €
LC280DC / FNS618 07.08.2024 14:39:02 - 14:41:35 00:02:22 0,244 kWh 0,06 € 1.022,5 | 0,02 € 00l 000 € 12g 0,09 €

LC280DC / FN5618 07.08.2024 16:32:38 - 16:35:26 00:02:47 0,290 kwh 0,08 € 116701 003 € 0ol 0,00 € 155¢g 00 €

LC280DC / FN5618 07.08.2024 16:35:28 - 16:38:22 00:02:53 0,296 kWh 0,08 € 1.202,8 | 003 € 001 000 € 1599 01ME€

-

S e r I e B LC280DC / EN5618 07.08.2024 16:38:25 - 16:47:15 00:02:49 0,258 kWh 0,07 € 11424 | 0,02 € 001 0,00 € 1429 010 €
Axial Feed fa = 2’4 mm/WR LC280DC / FNS618 07.08.2024 16:41:17 - 16:44:08 00:02:50 0,258 kWh 007 € 11609 | 0,03 € 00l 0,00 € 143g 010€
LC280DC / FN5618 07.08.2024 16:44:11 - 16:47:01 00:02:49 0,256 kWh 0,07 € 11429 | 0,03 € 00l 0,00 € 141g 0,09 €

LC280DC / EN5618 08.08.2024 09:22:38 - 09:26:21 00:03:43 0,326 kWh 0,09 € 16152 | 0,04 € 001 0,00 € 1869 012¢€

LC280DC / FN5618 08.08.2024 09:35:55 - 09:41:03 00:05:07 0,386 kWh 010€ 11534 | 0,03 € 001 000 € 1919 013€

LC280DC / FN5618 08.08.2024 10:10:00 - 10:12:07 00:02:06 0,206 kWh 005 € 860,11 0,02¢ 001 000€ 111g 0,08 €

\ LC280DC / FN5S618 08.08.2024 10:7.2:10 - 10:14:23 00:02:13 0,216 kWh 0,06 € 896,51 002 € 00l 0,00 € 1749 008 €

.
Serle C ™. Lc2sopc/ Frsets 08.08.2024 10:14:26 - 10:16:37 00:02:10 0,210 kWh 0,06 € 858,11 0,02¢€ 00! 0,00 € 13g 008 €
H = C280DC / FN56 08.08.20 16:40 - 10:18: :02:10 : d 0,02 € 0 000 € 8

Axial Feed fa = 4’5 mm/WR LC280DC / FN5618 08.2024 10:16:40 - 10:18:51 00:02:10 0,214 kWh 0,06 € 869,81 002¢€ 001 000€ 115g 0,08 €
LC280DC / FN5618 08.08.2024 10:18:53 - 10:21:04 00:02:11 0,212 kwh 006 € 87281 002 € 001 0,00 € TM4g 008 €

In the C series, ~ 1-2 cents of energy could be saved per workpiece - with 1,000,000 workpieces per year, this corresponds to €10,000 saving
potential!
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Digital Solutions - Industry 4.0 / lloT

LHEnergyInfo - Convince yourself in our Demo Version!

all Telekom.de & ® 12:02

£ HWebPlatform

Scheinleistung 9,006 kVA
Wirkleistung 7,922 kW
Blindleistung 4,284 kVAr
Leistungsfaktor cos(®) 0,88

Gesamt

Scheinenergie 2.094,348 kVAh
Wirkenergie 1.885,001 kWh
Blindenergie 901,692 kVArh

Druckluftverbrauch

SCAN HERE
OR USE
WEBLINK!

Volumenstrom Live 6,2 |/min
Gesamtvolumen 4.681.860,8 |

Kihlmittelverbrauch

Volumenstrom Live 1,6 I/min
Gesamtvolum 81,2 |

LHEnergylInfo -
LHWebPlatform

& Ivt-lhwebplatform.liebherr.com

(liebherr.com)

%LHWebPlatform LHMachinelnfo ~  LHSignalinfo ~  LHReportinfo

Zeitraum/Schicht Energieverbrauch
il LC280DC, Halle 1-A2

Energieverbrauch der Maschine im gewahlten Zeitraum

@ Elektrischer Energieverbrauch @ Druckluftverbrauch
427,298 kWh 1.067,180 m*
113.23 € 2881¢€
60.676 g CO> 3 533599 CO:

Energieverbrauch Schichten
Start - Ende Name
06:00:00 - 14:00:00 Frihschicht
14:00:00 - 22:00:00 Spatschicht

24.07.2024 6:00:00 - 14:00:00 Frahschicht 69,521 kWh

24.07.2024 :00:00 - 22:00:00 Spatschicht 69,612 kWh

25.07.2024 06:00:00 - 14:00:00 Frahschicht 65435 kWh

25.07.2024 14:00:00 - 22:00: Spatschicht 64,307 kWh

26.07.2024 06:00:00 - Frithschicht 53,439 kWh

®
92,200 m?
166,961 m®
169,826 m®
169,851 m*
168,640 m*
170,872 m*

123,329 m*®

Kiihimittelverbrauch
267,100 m*

801,30 €

8013 9 CO; /@

==
80,47 €
147,46 €
151,01 €
127.91¢€ 150,94 €
148,59 €
150,46 €

30,674 m® 109,51 €
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https://lvt-lhwebplatform.liebherr.com/LHEnergyInfo/LHEnergyInfoMenu/
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Digital Solutions - Industry 4.0 / lloT

HEnergyinfo can be displayed

| HWebPlatform

Lusiyy LonsupUUn ear e

-————————————
£Z| HWebPlatform iriMachineinfo ~  LHSignalinfo ~  LHReportinfo  ~  [RER Einstellungen. Hallo ma ; et . :
Period/shift energy consumption

Zeitraum/Schicht Energieverbrauch
M4 1c280DC, Halle 1-A2

ven
19072026 202 Electrical energy consumption

Energieverbrauch der Maschine im gewahlten Zeitraum Live

Apparent power 14.997 kVA
G5B s Effective power 13.304 kw
11323 € 30€ Reactive power 6.922 KVAr
ikt o 2 135608 Power factor cos(®) 0.89

Total
Energieverbrauch Schichten

Apparent energy 5,121.604 kvah

patum Start - Ende S Effective energy 4609507 Kwh

23072024 06:00:00 - 14:00:00 Frihschicht 34,253 kih 92200m* 22967 m? 8047 € Reactive energy 2205324 kViarh
23072024 1400:00 - 22:0000 Spatschicht 57,565 kiWh 166961 m* 41g8am' 12505¢€ 1u745€
2407.2024 06:0000 - 14:0000 Franschicht 69,521 kWh 169826 m* 4 s2666m  12800€ 15101€
24072024 140000 - 220000 Spatschicht 69612 kWh 169851 m* a263m 12791¢ 15094 €

25.07.2024 06:00:00 - 14:00:00 Frahschicht 65,435 kWh 168,640 m* 5 42232m* 12670 € 14859 € Compressed air Consumptiol“l

25.07.2024 14:00:00 - 22:00:00 Spatschicht 64,307 kWh 170872 m? .61 42933m*  12880€ 150,46 € Live volume flow AG i

26.07.2024 06:00:00 - 14:00:00 Frahschicht 53,439 kWh 12339m 3 30674m*  9202¢€ 10951 € Total volume 111837716

.
Coolant consumption
Live volume flow 1.2 |/min

Total volume wmi\

— Machine Control — Desktop devices — Mobile devices
LHStation & LHMobile
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