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Delivery capability

Delivery capability is a measure of how well a company can deliver products 

according to the customer's expectations and agreements.



Supply
preparedness

Having access to what you need – 

when you need it.
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• Pandemic

• Suez-chanel

• Fires

• Ukraine

Previous crises



Increased threat
 



What can you do?

• Learn your own organizations critical 

parts and processes

• Make sure you know your options

• Ability to repair

• Priority

RISE — Research Institutes of Sweden8



Key questions for this presentation

RISE — Research Institutes of Sweden9

Delivery capability

Project  
SS-22306, 

Management systems 
for preparedness 

management 

Project with
Swedish food agency



Prepare to Repair – 
Lessons from an AM Civil Defence Project



Swedish Food Agency

• In the interest of consumers, they work to 

promote:

• Safe food and drinking water

• Transparency in food handling

• Sustainable food consumption

• Secure supply of food and drinking water in 

times of crises and war
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➢ Testing additive manufacturing as a method to 

increase access, in case of war or crisis, to critical

spare parts within food and water supply chains

➢ Selecting, manufacturing and testing a number of 

spare parts for use in food and water industries

Why this project?

TEST AND PRODUCTION OF SPAREPARTS

PURPOSE
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PROJECT GOAL



How can critical spare parts be identified in
food and water supply systems?



A top-down approach to 
identify critical spare parts 
in food and water 
infrastructure

And bottom-up with study 
visits
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Supply chain

Process steps

Function steps

Machines

Spare parts

3DP spare parts



The supply chain for water is an example 
of a highly critical supply chain

Catchment 
Areas

Supply 
Systems

Water
Consumer

Receiving 
Water Body

WATER SOURCE

WATER 
TREATMENT PLANT

WATER TOWER

WASTE WATER 
TREATMENT PLANT

DISTRIBUTION 
NETWORK

WATER TAP



Breaking down the water treatment plant 
to identify the critical functions and spare 
parts

Process Steps

Function Steps

Machines

Spare parts

Water Treatment Plant

Raw water Prefiltration Flocculation Filtration
PH Adjustment 

DisinfectionSedimentation Pressurization



Exemple 3D-printable spareparts

Axel kopplingar

ImpellersPumphus

Tätningar

Centrifug
al  pumpar

Kullagerhus

Kopplingar och 
bromsar

Ventildelar

Fördelare

Växlar



Example
3D-print plastic

Source: sculpteo.com
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Exemple
3D-print metal

Source: NikonRISE — Research Institutes of Sweden20



Spare parts (plastic) Spare parts (metal)

Lid to industrial 
dishwasher in food 
production

Repair and new 
production

Water filter from 
a water plant

New production

Air nozzle from 
a water plant

New Production

Machine knife from 
food production

New production

Machine knife from 
food production

Repair

Fluid 
handling

FiltrationCleaning Processing Processing

5 selected case studies



Food Contact Materials – 
Key Requirements

• Plastics

• Framework: (EC) 1935/2004

Plastics: (EU) 10/2011

• Substances must be on the EU approved list

• Overall & specific migration testing required

• Project insight:

• Only one AM-material met compositional 

compliance (PETG)

• SLS powders lacked regulatory certification

• Migration testing to assess suitability was 

required

Metal

Framework: (EC) 1935/2004
• Third-party migration testing completed
• Assessed according to CoE technical guidance
• No additional testing required

Project insight:
• Compliance pathway is clearer and more 

mature than for plastics
• Metal AM is closer to industrial deployment for 

food-contact parts



Steps in additive manufacturing
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Steps in Additive Manufacturing

Pre-
processing

3D-printing
Post-

processing
QA assemblyAM-design

10% 60% 30%

Scource: Wholers Report, Page 127



Repair and manufacturing of a broken spare 
part in plastics to an industrial dishwasher 

Original (Broken)

Printed in the SLS technique

Scanned (Broken)

CAD model (Repaired)



Printed in the FDM technique

Example of water filter in approved material (PETG)



3DP Technique: SLS
20 parts in 14 hours 

3DP Technique: FDM

Print time: 0,7h / part

Print time: 2,4h / part

3D usage of 
print chamber

2D usage of 
print chamber

9 parts in 22 hours

 

Absence of approved materials impacts 
productivity



Digitalization Pre-processing 3D-Printing

Post-processing

Heat treatment Cut-off and removal 
of support structures

Grinding & polishing

Finished Spare part

Scanning and CAD Parameter setup Production preparation Production

Sweden lacks domestic production of 
industrial knives. This machine was in 
production until the 1970s, and many 
units remain in operation, despite the 
manufacturer no longer being active.

Manufacturing and repair of obsolete 
spare parts in metal with AM



Global Production (New) Regional Production (Repair)

Current Supply Chains AM Supply Chains

Stationary AM Scenario Mobile AM Scenario AM On-Site Scenario

Production with stationary 
AM resources within a 
region

Production with mobile 
units within a region

AM production on-site in 
each production site

Regional repair and 
production of old spare pars

Global production of new 
material with long supply 
chains 

5 supply chains were compared from lead time 
perspective



Process plant  

3D-printing (Plastic)

Road TransportRepair team

Dock           0,5d
Transport      1d

Component Spec.   1d
CAD-Design        2d
Simulation        2d

3DP MJF           1d
Post processing   1d
Validation      0,5d

Process plant

Road transportRepair Team

Dock        0,5d
Transport   1d

3DP MJF                 1d
Post processing   1d
Validation          0,5d

Supply chain where the spare part needs to be digitalised Supply chain with digitalised spare part

Digital warehouse
Digital prepare 0,5d

Order             1 day Transport  1 day Order    1 day

11 days
5 days -55%

3D-printing (Plast)

Local AM Supply Chain  (plastic)



days days days days days

days days days days days

days days days days days

days days days days days

Global/
Regional 
Production

Mobile

On site

Stationary Higher productivity

Results from the comparison



Legal frameworks in the 3D-
based value chain

Policy lab
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Conclusions
Critical spare parts for 3D-print 
can be identified

A top-down methodology (process → function → system → 
component) pinpoints the spare parts where AM delivers the 
greatest preparedness impact.

3DP technology is applicable 
to produce spare parts

Additive manufacturing can be used to produce critical spare 
parts for food and drinking water production to increase access 
in case of war or crisis.

The lack of tested materials 
is the biggest barrier

The lack of tested materials is the biggest barrier to putting 
3D-printed spare parts into operation in food and drinking 
water production, especially for contact applications.

Digital spare part inventories and 
co-location reduce lead time

Pre-digitalization of critical components, co-location of key 
process steps, and secured material availability deliver the 
greatest impact on robustness and recovery time.

Preconditions for implementation
Quality assurance/traceability, legal accountability, and IT 
security must be in place for operational deployment.



Rapport
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Standard SS-22306



Basic principles

• The standard is aimed at organizations within Sweden's business sector, as well 

as within the public sector

• It is aimed at organizations that want to procure suppliers who should be able to 

operate in times of war threat and war. It is based on other standards, with

• Builds on other standards, with a clear focus on the danger of war and war.

• The security situation accelerates the work.

• The first version is intended to offer a first concrete step.

• Planned to be in place during 2026 –referral 16 juni.



Basic principles

• Process standard

• Four basic capabilities:

• Leadership, 

• Delivery, 

• Protection, and 

• Repair

• Certifiable
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Thank you!

Emma Mattisson

Projektledare, RISE

emma.mattisson@ri.se
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