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THE IDEAL STORAGE ROOM IS EMPTY –
OPTIMAL PLANT AVAILABILITY IN THE PHARMA INDUSTRY –
NO SPARE PARTS NEEDED? 

Dr. Thomas Heller
Berlin, Nov 21th 2016
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AGENDA

 Fraunhofer – Innovation in the 
context of digitization

 No more spare parts – (how) is 
that even possible?

 What remains – what still needs 
to be done?

Bildquelle: Fotolia_11406230_XL_© tom
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 67 institutes and 
independent 
research units in 
Germany

 More than 23,000 
staff 

 € 2 billion annual 
research budget

Fraunhofer-Gesellschaft

Joseph von Fraunhofer (1787 – 1826)

Scientist, Inventor, Entrepreneur

“Fraunhofer Lines”
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Dortmund, Germany

THE FRAUNHOFER INSTITUTE FOR
MATERIAL FLOW AND LOGISTICS IML
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Fraunhofer IML

Topics of Fraunhofer IML

Total Productive Management

Collaborative 
Inventory 
Management 

Spare Parts 
Management

Cloud-Computing

Knowledge 
Management

Procurement and 
Warehousing 
Strategies

Process 
Design Master Data 

Management

Change 
management
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Industry 4.0: Applications in the logistics field

Bin:Go – Transportation drone

Source: Fraunhofer IML
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Industry 4.0: Applications in the logistics field

Cellular transport technology (swarm logistics)
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Industry 4.0: Applications in the spare parts management

Intelligent container InBin / IBin

Source: Fraunhofer IML / Würth AG
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Industry 4.0: Applications in the spare parts management

The intelligent label

Source: bws®label: the shelf is interactive - Debrunner
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Industry 4.0: Applications in the spare parts management

The Coaster

Source: Fraunhofer IML
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Industry 4.0: Applications in the spare parts management

The Smartbox

Source: Fraunhofer IML
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Industry 4.0: Application in the
Spare parts management

The Smartbox

Source: Fraunhofer IML
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AGENDA

 Fraunhofer – Innovation in the
context of digitization

 No more spare parts – (how) is
that even possible?

 What remains – what still needs 
to be done?

Source: Fotolia_11406230_XL_© tom
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Your storage room?

Source: Fotolia_3969517_XL
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Material, which
nobody needs
any more …

Source: Fraunhofer IML
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„Yes sure, many parts that we still need!“

Source: Fraunhofer IML
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Recording spare parts – practical example

 Network-independent mobile 
enrolment station

 Precise parts measurement and weight 
determination by means of infrared 
light grids and integrated scales  

 Recording of product dimensions even 
for complex shaped articles

 Enables:

 Determining master data exactly

 Optimal warehouse planning and 
management

 Time and cost savings in shipping

KHT

Beispiel: KHT Multiscan

Source: KHT
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Partial example : Spare parts recording
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When was the 
part

requested last?

Who requested 
the part last?

Can this part 
be allocated to 
any equipment 

(Anlagen-
Verwendung)?

Inventory 
data

Filter 
based on 

movement
5

Part is 
required

Filter by
...

Additional Info 
from the IT-

Systems

Manual 
search

Search in
parts lists

of the 
machinery

Valuation

Ask
consumer

Check
recycling 
possibility

Master data – a continuous task 

Is there still  
equipment/ a

machine for this 
part?

What is in stock? 
(often multiple

all-time 
requirement)

On-site

Get rid of it.

Filters which 
can be used 

include those 
for:

• value
• volume,
• storage 

location
• functional 

location 
(Tech-
nischer
Platz)

Add missing 
data in the 
ERP system

…no 
movement 

since…

Source: Fraunhofer IML

Talking to People

Label it as 
“scrap”
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Measure A 

Establishment of a 
working group with 
employees from all 

eligible areas, so that the 
functional location can be 
established or a decision 
for disposal can be made

Measure B

Use of the knowledge of 
employees in retirement 

to produce a system 
reference

Measure C

Sending parts lists (or 
images) of these materials 

to all departments with 
the (binding) request to 
establish a equipment 

reference. After  
expiration of a 

registration period, 
scrapping will happen.

Recommendation

very complex and involves 
high costs. Establishment 

is not realistic.

Recommendation

useful, if possible it 
should be used
(often low cost)

Recommendation

„the last solution“, has to 
be enforced by the 

C-Level

Possible approach for 
material without equipment allocation (Anlagenverwendung)
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Disposal of spare parts that are no longer required
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Mission statement:

Maintain your master data!
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Material, which 
nobody needs

Material, which 
could also be 
located 
elsewhere…

Source: Fraunhofer IML
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No own inventory

 Material-Pooling (company 
network, manufacturers, 
suppliers, service providers …)

 Relocation to the supplier (eg
supplier warehouse on the 
company premises)

 Procurement only when 
required

 Production only when required
(eg. 3D-print)

Is this reliable?

Isn’t that too 
expensive?

Are they able 
to do this?

Which 
processes are 
necessary for 

that?

I need to have 
a plan…

Is this 
technologically 

possible?

Where does the 
necessary 

information 
come from?

Too risky!
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Central warehouse

warehouse directly
located on the 

production area

Reservation and 
(optional) delivery 

service

Goods issue at the 
counter by warehouse 

employees

withdrawal and booking 
by consumer

withdrawal or immediate 
consumption without  

booking

Open Shop warehouse

Procurement by 
purchasing (on the basis of 

master data / demands)

Supplier / external service 
provider is responsible for 

procurement

One-time procurement 
without master data

Procurement by 
maintenance staff (eg e-

catalogue, framework contract)

Procurement Storage

External warehouse

Withdrawal

Strategies in materials management



© Fraunhofer ·· Seite 27

Central warehouse

On site warehouse

Advance reservation and 
(optional) delivery 

service

Goods issue at the 
counter by warehouse 

employee

withdrawal or 
immediate consumption 

without  booking

Open shop warehouse

Procurement by the 
purchase (on the basis of 
master data / demands)

Supplier / external service 
provider is responsible for 

procurement

Single procurement 
without master data

Procurement by the 
aquistion carrier (eg e-
catalogue, framework 

contract)

Procurement Storage

Extern warehouse

Withdrawal

Strategies in materials management

Selbständige Entnahme
bzw. Sofortverbrauch

(keine Buchung)

Independent pick-up by 
consumer (with 

booking)
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Open-shop warehouse

 Advantages:

 decentralized availability

 fast access

 no inventory booking

 Billing in the block

 Refill if necessary by service provider (C-parts 
management)

 Disadvantages

 No assignment to maintenance orders

 Suitable materials 

 Small parts

 standard parts

 consumables

 cheap materials
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Central 
warehouse

Open shop 
warehouse

Procurement / 
production on 

demand

External 
warehouse

All materials

Key figures:
Material value
Consumption values
Delivery time 

Properties:
Standard part

Short notice item
Risk of loss

Special treatment

Allocation of articles to the strategies
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Mission statement:
:

Maintain your master data!
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Material, which 
nobody needs

Material, which could 
also be located 
elsewhere…

Duplicates / 
Substitutes

Source: Fraunhofer IML



© Fraunhofer ·· Seite 32

Duplicate check and master data

Source: IFCC

=

Article name … -2-way ball valve

Type of design……. with hand lever with hand lever

structural shape …………….……………. C C

Seal  ………………………… TFM PTFE

Length ………………………..... 160 mm 160 mm

Nominal pressure ………………………. PN 40 PN 40

Nominal size ………………………. DN 50 DN 50

Material-type- 1.4408 1.4408

2 different characteristics

ball valve

?!
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Example: 27-44-01-01 Rectangular connectors (Set)

Classification of spare parts with e-cl@ss

eCl@ss-
Characteristic
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Mission statement: 

Maintain your master data!
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Material, which 
nobody needs

Material, which could 
also be located 
elsewhere…

Duplicates / 
Substitutes

Too high 
inventory

Source: Fraunhofer IML
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Why is the inventory so high…

„Because of a missing spare 
part a production line may 
never stop“

Statement from a production manager of a German car 
manufacturer 2011
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more failures during the delivery process 

Bad mathematics

Number of failures due to missing 
spare parts during the replenishment 

time and the probability of their 
occurrence

occurrence
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 A 100% availability of the 
production plants can be 
guaranteed only with infinite spare 
parts.

 Therefore the target must be to 
keep a reasonable number of spare 
parts in stock in relation to the risk.

 But: How can the risk be 
determined?

This means that:

© Michael Heimann_pixelio.de
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Data base:
What are the consequences of not having a spare part?

Required information

 Normal Performance of the line / 
machine 

 Performance of the line / machine 
during a failure 

 Concatenation (Verkettung) of the 
considered machine / line

 Extra shift for compensation 
possible or loss of contribution 
margins (Deckungsbeitrag)

 Personnel costs

 Period of time from the discovery 
of a deviation to the failure of the 
component

© sebastianreuter / Fotolia.com

How much is the failure of a component?
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Data base:
What are the inventory costs?

Required information

 Capital binding through spare parts

 Delivery time

 Warehouse costs

 Number of failures from the history 

 Life time of the component

 Number of installed components of 
the same type

 Life time of the equipment in 
which the component is installed

Determining the inventory costs
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Total cost in relation to the 
inventory

Integrated optimal total costs

 This is the point, where the total costs are minimal for each spare part.

 This can be calculated mathematically – The Fraunhofer approach is 
called ERBORAS

Assessment of the estimated  
costs of scrapping

Inventory costs in relation to the 
stock level

Cost for equipment 
downtimes in relation to the 

stock level

ERBORAS:

 ERsatzteil
Bevorratung unter
RisikoASpekten
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http://medias.ina.de/medias/de!hp.ec.br/ZARN..-L

Example of inventory determination with ERBORAS

item-Nr.: 16911-000233

description: ZYLINDERROLLENLAGER

producer: XXX

prod. part no.: XXX-12345

Life time: 4,1 years

Delivery time: 14 days

Price: 651,00 €

Supplier: Meier, Stuttgart

Installed parts : 2

ERBORAS provides the optimal amount of inventory on the basis of variable availability.

Inventory 2

Availability 99,99 %

Total costs 818 €

Inventory 4

Availability 99,99 %

Total costs 1.102 €

Inventory 0

Availability 0 %

Total costs 21.838 €

Inventory 3

Availability 99,99 %

Total costs 955 €

Inventory 1

Availability 99,08 %

Total costs 780 €
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Example of inventory determination: 
Results of calculation

Inventory 0 1 2 3 4 5

availability 0,00% 99,080% 99,991% 99,994% 9,9995% 99,9999%

expected downtime (h) 275,98 8,21 7,00 7,00 7,00 7,00

estimated downtime 
costs/ year (€)

21.838,01 € 649,63 € 554,30 € 553,91 € 553,91 € 553,91 € 

inventory costs/year - € 130,20 € 260,40 € 390,60 € 520,80 € 651,00 € 

estimated scrappage 
costs

- € 0,42 € 2,92 € 10,68 € 27,20 € 54,73 € 

Total costs/ year 21.838,01 € 780,25 € 817,62 € 955,19 € 1.101,92 € 1.259,64 € 

European number system
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 Erboras-Flyer
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Mission statement: 

Maintain your master data!
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AGENDA

 Fraunhofer – Innovation in the
context of digitization

 No more spare parts – (how) is
that even possible?

 What remains – what still needs 
to be done?

Source: Fotolia_11406230_XL_© tom
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The rest, you really 
need!

Material, which 
nobody needs

Material, which could 
also be located 
elsewhere…

Too high stocks

Source: Fraunhofer IML

Duplicates / 
Substitutes
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Future challenges

Industry 4.0 facilitates the planning of availability

Source: Salvagnini Deutschland GmbH, Fiber-Laser

production
• production-

program
• changeovers
• capacity

equipment 
structure

• location
• year of 

construction
• performance 

data
• parts lists
• …

maintenance
• maintenance-

shedules
• failiures/ History
• Instructions

spare parts
• Inventory 

locations
• Suppliers
• delivery times
• inventories

equipment 

condition

maintenance 

requirements

plant/equipment

communicationinformation &
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Standards in data management - master data

Data management is nothing for lone fighters

customer:

allen 

screw
(Inbus-

Schraube)

Supplier

cylinder

screw
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What you preferably 
shouldn‘t do…

Material, 
was auch 
woanders 
liegen 
könnte…

Dubletten

 Hope that the spare parts issue raises 
enthusiasm

 Trust that your ERP system automatically 
calculates the correct spare parts stocks

 Hope that your master data maintains itself 

 Handle all tasks entirely by yourself
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What you preferably should do…

Material, 
was auch 
woanders 
liegen 
könnte…

Dubletten

 Highlighting the importance of fitting 
master data and the consequences of not 
having sufficient master data

 For stock determination, don’t trust your 
ERP-System blindly (or use ERBORAS)

 Maintenance of master data is a permanent 
job

 Find partners that help you to improve the 
quality of your data (suppliers, service-
providers, colleagues from other 
subsidiaries etc.)
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Building a structured material management

Checklist to optimize your spare parts processes

www.et-checkliste.de

The checklist enables a 
precise determination of 
your current situation and 
the necessary actions basing 
on 15 questions –
individually designed for 
your company.

The checklist is freely 
available on the Internet at: 
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„Don’t underestimate the value of the spare parts business for 
the success of your company“

Thomas Heller
Dr.-Ing.

Abteilungsleiter

Anlagen- und Servicemanagement

Telefon +49 231 9743-444  

thomas.heller@iml.fraunhofer.de

Thanks for your attention! 


