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More Energy Efficiency Through
Process Automation

Companies save — the Environment benefits
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ZVEI| — German Electrical and Electronic
Manufacturers Association

One of the world's largest electrical and electronics industry associations:

1,600 member companies

« Member companies representing more than 80 % of the German electrical
and electronic industry

« Expertise provided by 150 employees
* A network of competence comprising over 5,000 experts

« Headquarter in Frankfurt, offices in Berlin, Brussels and Beijing (in
cooperation with Orgalime)
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German Electrical and Electronic Industry
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What is Process Automation ?

Auvtomation Hierarch-y

MES Products and Systems

Management level ! ! Host commputer

il = e
m “ E S ..

- B |
slgeel el =] Balmm] |
. T T B & & o=

Source: Siemens
& Federal Ministry MITTELSTAND p ;
for Economic Affairs ( energie Zvel'
| 0 L &z Wacthter .
Die Elektroindustrie Felix Seibl 15.10.2018 Page 6

Contrel lewsl

-l\




End-user sectors for Process Automation in
2015 (in % of worldwide turnover)

Chemical industry Pharmaceuticals
19% 7%
Foodstuffs,
Manufacture of Bevgg/ages
refined petroleum ’
products
0,
i Mechanical

engineering 8%

Pulp and Paper
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production
15%
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: Mining10%
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Correlation of energy consumption and GDP per person

The graph shows per capita energy consumptlun (kg oil equivalent) vs. per
capita GDP, PPP (current international $). The size of the bubbles denotes total

poulation per country. All values refer to the year 2011.

Energy use in tonnes of oil equivalent per capita
8 -

® Asia
7 | ® Africa i il .
® Europe .
6 4 :
i Russia South Korea
® Americas A . ® Australia
5 @ Oceania . .
Japan *
4 ' [ ] - . -
- Germany
L EU28 * .
Italy |
""Worid average energy use
per capita

United States

Population
in millions
1000

500

250
100

30 35 40 45 350

Federal Ministry

w ; MITTELSTAND

for Economic Affairs
and Energy o GLOBAL

ENERGY SOLUTIONS
NADE IN GERMANY

\!y %rvjaeechter‘ M

Die Elektroindustrie

55 60 65

Source: European Environment Agency

Felix Seibl 15.10.2018

Page 9



Per Capita Emissions per Country

25.0
PER CAPITA EMISSIONS
20.0 per COUNTRY
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2012 24.0 20.4 17.2 12.8 10.6 9.2 3.0 57 2.4

SOURCE: Ministry for the Environment
https://www.climatechange.govt.nz/reducing-our-emissions/our-responsibility.html
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New Zealand s Energy Mix

New Zealand Primary Energy Supply 2014
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Energy Efficiency Potential is not being harnessed to the full

Primary energy Transport Production Transmission, Manufacturing
distribution industry
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Obstacles for more Energy Efficiency
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Companies benefit from considering the Lifecycle Costs

=Approx. one third of the energy efficiency potential is not being realized
because of asking for too short pay-off time for the project (less than 3 years).
But this is too short-sighted, because energy efficiency pays off over the
lifecycle of an investment.

=To strengthen consideration of lifecycle costs in the public and private sectors,
ZVEI and Deloitte have developed a practical tool for various user groups. This
presents investment alternatives in a transparent manner and makes it possible
to compare them in terms of energy efficiency and their economic effects.
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Lifecycle Cost Evaluation; Example of a wastewater

treatment plant

-Waste water treatment plants in Germany account for:
-20% of the consumption of electrical energy of the municipalities
-3 million tons of CO2-equivalents

Source.
Endress+Hauser
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Wastewater treatment plant — Comparison
between standard and optimization
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Example: Wastewater treatment plant at Bachwis, Fallanden, Switzerland
(comparison between standard and optimization)

Measure

Investment Project | Investment Project Il

Time-controlled
aeration basin
(standard modernization)

Energy costs CHF 110,000 per year
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Wastewater treatment plant —
Analysis (Standard vs. Optimization)

WWTP analysis (standard vs. optimization)
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Source: ZVEI, Endress+Hauser

Federal Ministry
MITTELSTAND 4 ;
® | Qe (& WEEES ZVEl:
GGy solmoNs &7 waechter g

Die Elektroindustrie Felix Seibl 15.10.2018 Page 17



Agenda

1. General Information

2. What is Process Automation about?

3. Energy Efficiency and Lifecycle Costs

4, Application in Different Subsectors

5. Industrie 4.0 drives Energy Efficiency
B e O e &, ZVEl:

Die Elektroindustrie Felix Seibl 15.10.2018 Page 18



Versatile contribution of process automation to improving
energy efficiency

Application examples

& Federal Ministry
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Optimization of energy utilization
in production plants

I—k—\

1
Determining
system condition

1.1 Detection
of leaks in compressed
air systems

1.2 Status monitoring
at flow pipes

1.3 Monitoring
the fuel and
raw material supply

Optimization of the
technical infrastructure

2
Maintaining
condition

2.1
Production optimization
in process reactors

2.2 Status monitoring

atvalves, pumps,
filters

3
Infrastructure
optimization

3.1 Optimization of
basic controls

3.2 Compressor
by pass control

Optimization of the
production process

4 5
Process information | Process configuration
(measure and monitor {(use of optimum devices
correctly) and processes)

4.1 Energy recovery
in a terminal with
Laser gas analysis

system

5.1 Optimum
conftrol of pulp refiners

5.2 Air quantity control
with frequency
converter

4.2 Optimization of
sludge activation in
sewage treatment plants

4.3 Optimum use of
energy through
energy monitoring

Source: ZVEl, Measurement and Process Automation Section, 2009
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6
Process management
(optimize operations)

6.1
Process optimization
in the cement industry

6.2 Optimum
boiler startup in a
power plant
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1. Energy savings in hydraulic systems (pumps)

Life cycle costs of pump systems

82%

Energy
Maintenance

B Acquisition

Total costs for a sample pump system
(investment and operating cosis)

Source: Bavarian State Office for the Emviron-
ment, Guidelines for the Efficent Use of
Energy in Commerce and Industry, 2009, P. 12
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Businesses frequently tend to ignore
the fact that the acquisition costs of
a system often only account for a
fraction of the overall cost of owner-
ship. In a pump system, 82 % of costs
can be attributed to energy consump-

tion. Therefore when planning a sys-
tem the focus should not only be on
the acquisition costs. The various
costs that are incurred over the entire
life cycle of a system must be taken
into consideration.
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2. Detection of leaks in compressed air systems

5000
4500

mm Volume flow [€/a]

4 mounting -cel‘ls 1mm leak 2mm ‘leak 3 mm leak
(normal operation/oper-

ating consumption

A leak with a diameter of 2 mm causes compressed air loss equivalent to the volume of compressed air consumed by the production plant.

Source: ABB

Source: Festo
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3. Status monitoring at flow pipes
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4. Production optimization in process reactors

(Chemical industry)

Foam build-up

Source. Siemens
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5. Energy efficiency in cement manufacturing

Possible ways to save energy in the cement industry

Material it Machine Human Measurement

Y Energy savings

Environment

Methods

Source: ABB

* Federal Ministry 7
i MITTELSTAND Z g
for Economic Affairs
d E GLOBAL energie Nel.
and Energy 0 ENERGY SOWTONS @/ waechter .

= Die Elektroindustrie Felix Seibl ~ 15.10.2018 Page 24



6. Energy production (biogas plants)

Supply of raw materials

Level measurement (ultrasonicy
an screw comveyor of moving
oor

Supply to cofermenter
Trucks scales (calibrated)
Weighing

Level monttoring

Disinfection

Heat exchanger  Energy production Supply of electricity/heat
(CHP) .
¢ 1 Calibrated Emal teat
' ' mezsurement (ultrasonic)

d
<

5

Measurement of manure
Collecting pit  added

Fermentation

lwemm

(radan)

Overall process of a biogas plant
- Source: Siemens
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(suitable for custody trans-
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Flare

Valve regulation

Storage
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Industrie 4.0 — The 4th industrial revolution

[YYY

2. industrial revolution
follows introduction of

production based on the
division of labour

1. industrial revolution
follows introduction of
water- and steam-powered
mechanical manufacturing

facilities
End of Start of
18th century 20th century

( energje
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3. industrial revolution
uses electronics and IT to
achieve further automation
of manufacturing

Start of 1970s
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based on Cyber-Physical
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Source: DFKI 2011
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Industrie 4.0 affects the entire economy:
3 questions every company has to ask themselves

03
Which are the new ’E
business models
that | can offerto |
my customers? /

03
Innovative digital

business models

\ > 02 . fo{ﬁhl»%%-”“--q,
\ / Digitization of product p,
N nd service offerings J
01 \ a ervice orfering "1"'. 02
s =ga \ / -
How can | digitize \ . . / Which product or
my value-added “( Internet of things and services ;‘4 Service should
chain? | G be digitized?
/ ‘t
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Process INDUSTRIE 4.0: The Age of Modular Production
Process INDUSTRIE 4.0: The Age of Modular Production

Flexible
Adaption

Standardised Modular Process Modular Standardised
Process Module Technology Plant Design Interfaces

2\ %0 0©

- (=)
=

Purification

Source: Namur / ProcessNet / ZVEI
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Examples for Modular Production in Process Industries

. first industrial applications are realized in chemical und pharmaceutical industries

o7
1k |
sw;.hi “'

Polymers, Polymers, Intermediate, Alkene,
multi-product multi-product dedicated dedicated

«BAS /8 N
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Modular approach: Numbering-up instead of scaling-up

Manufacturing

Technological process starts
with small-scale facilities

Conventional design creates
efficiency with plant scale

Modularity offers flexibility, but '
reduces economy-of-sale effects / /////
V7,

Small Scale Modular Scale

Key benefits: scaling production in line with market demand,
reducing time to enter new geographical markets
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Potential savings with Modular Production
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Il Conventional = 100% I Modular Production Source: F3-Projekt, Invite GmbH, ZVE
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Download our energy efficiency brochure for free
Www.zvel.org ZVEI:

Die Elektroindustrie

More energy efficiency through
process automation

» Checking economic viability
* Implementing improvements

3
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Thank you for your attention!

Felix Seibl, Managing Director

Measurement and Process Automation Section @ ' @

ZVEI| — German Electrical and Electronic Manufacturers‘Association’
Lyoner Stral3e 9, D-60528 Frankfurt am Main y
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