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wWhoam I

Emma Mattisson
« MSc in material science
* Project leader and coach in Produktionslyftet

« 20year from swedish industry, construction, recycle
and textile

« RISE division Material och Production, since 4 year
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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.
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Supply
preparedness

Having access to what you need -
when you need it.
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Previous crises

Pandemic

Suez-chanel

Fires

Ukraine




Increased threat

DAGENS NYHETER, tyheter Sverige Virkden Gkonomi Kultur Sport Kimatet  Ledare DN Debatt = W4

Okat hot mot svenskt
dricksvatten - brott mer dn var
femte dag

.Daﬂen

FOLK OCH FORSVAR « 6-7

0B OKAF
DRESSEN PA

Liinge var siikerheten kring svenska vattenverk och ' )

|

or
Klockan for att oka skyddet

[Frre——— a aniben 117
Slmrlr Experterna: Malet: Vixa
snabbt utan att

for Rikshanken | (ap) peveve s

Denmark says Russia was behind two
‘destructive and disruptive’ cyber-
attacks

Intelligence service says attacks were work of groups
connected to Russian state in ‘clear evidence’ of hybrid war

Gps-storningar pa Ostersjon
drabbar battrafiken - MSB:
”"Nagon vill stora oss”

PUBLICERAD IDAG 05:30

Plotsligt befinner sig segelbaten uppe pa land, eller rentutav i
Kaliningrad. | alla fall om man ska tro pa gps-signalen. De 6kade gps-
storningarna dver Ostersjon far allt stérre paverkan pa trafiken till sjoss.
- Det har hér ihop med flera hybridaktiviteter. Det &r nagon som vill
stéra samhillet och stdra oss pa den hir sidan Ostersjon. Riktigt varfor
ar svart att svara pa, siager Kristoffer Hultgren, MSB.

| bérjan av aret larmade Léansstyrelsen pa Gotland om att stérningar i gps-signaler
far allt storre paverkan pa flygtrafiken.

RI.
S



wWhat 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 Sweden
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Prepare to Repair -
Lessons from an AM Civil Defence Project
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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




Expert

NEWS

over
svt R

Skarpt sakerhet efter sabotaget
pa vattenverket i Vasteras

PUBLICERAL O'I UPPDATERAD 19 FEBRUARI 2026 PUBLICERAD 19 FEBRUARI 2026
DEt:: ;T“ cl Nu skiarps sdkerheten vid Hasslo vattenverk i Vasteras. Det efter att
mo
Mycket t vattenverket natten till den 30 januari utsattes for ett sabotage. En man
~Men de cczu; i 30-arsaldern star nu atalad, misstankt for brottet.
D I R drabbar battrafiken - MSB:
o ° oo
€NINArK says Kuss "Nagon vill stora oss”

‘deStIUCtive and dis PUBLICERAD IDAG 05:30

Plotsligt befinner sig segelbaten uppe pa land, eller rentutav i
attacks

Kaliningrad. | alla fall om man ska tro pa gps-signalen. De 6kade gps-
stérningarna over Ostersjon far allt storre paverkan pa trafiken till sjos
— Det har hor ihop med flera hybridaktiviteter. Det &r nagon som vill

Intelligence service SdyS attacks stora samhdllet och stora oss pa den har sidan Ostersjon. Riktigt varfol
connected to Russian state in ‘cle arsvart att svara pa, siger Kristoffer Hultgren, MSB.

| borjan av aret larmade Lansstyrelsen pa Gotland om att stérningar i gps-signal
fAar allt etarre n3averkan na Avatrafiken
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TEST AND PRODUCTION OF SPAREPARTS

Why this project?

PURPOSE

» 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

PROJECT GOAL

» Selecting, manufacturing and testing a number of

spare parts for use in food and water industries

@ Livsmedelsverket
RISE — Research Institutes of Sweden




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

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

Process steps

Function steps

And bottom-up with study

o o Machines
VISItS
Spare parts

w
=
K
-

6 3DP spare parts

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




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

Water Treatment Plant

PH Adjustment
Process Steps Processts gL A L L8 Prefiltration _ Flocculation Sedimentation Filtration Am!"um.g; Disinfection
- Ravaten T | rIOCKmIng Fwunmwnuenlg FHTrenng PH H SN LT
Justering
Tillfiara rivatten Avlagsna starre Sammanfora fin- Separera flockar Awskilja Justera pH och Sikerstilla Distribuera
runnuvines®d  frinyt-eller partiklaroch fordelade partiklar ~ frinvattnet genom  kvarvarande zlkalinitet for mikrobiologisk dricksvatten till
grundvattenkalla skydda nedstroms il flackar gravitation partiklar och stabilt och korro- barriar ledningsnatet
processer mikroorganismer sionssakertvatten
Functlon steps Pumpar Mekaniska galler Omrirare Sed\'menberingsf Filterenheter Doserpumpar UV-aggregat Hégtryckspumpar
Intagsgaller Rensmaskiner Doserpumpar bassanger g:gﬁﬁbﬂ?;r Blandare Klor-eller kemika-  Tryckstegrings-
rusRuier Silar Transportband / Reglerventiler Slamskrapor T e T Kemikalietankar liedoseringssystem  stationer
/ e skruvtransportirer Slamuttagspumpar i med ventiler Kentaktkammare Backventiler
Machines Ventilgrupper
Lager (rull- Lager Lager Lager Ventilsaten och Tatningar Tatningar Lager
och glidlager) Kedjor/remmar Axeltitningar Skraparmar tatningar :t::?tzilt: ‘O-ringar Mekaniska
slar Tatningar Tatningar impellrar/ achslitskenor Lager (pumpar) 9 Sersarhus tatningar
spdre pdl‘ts Axelkopplingar Skrapor blandarelement Kedjor/kuggkransar Munstycken angar Ventiler Axelkopplingar
Ventilsaten ochslitplatar Ventilpackningar Tatningar ochdysor Ventilmembran I Ventilsaten
och packningar Elmotorer Slangar och kopp- wentileroch Packningar Lager (iblandare) Drivdon Tryckgivare
Flodes- och ochvaxellidor lingar (kemikalie- packningar Tryck-och Sensorer (pH)
nivisensorer bestandiga) flodesgivare
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Exemple 3D-printable spareparts

Axel koppllngar

198 H

Ventildelar }.G,-‘gp a

Kopplingar och
bromsar
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Example
3D-print plastic

FORMIGA
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san®

18q_ 20

All the dimensions are shown in millimeters (mm)
1 mm=0.039 in

Source: sculpteo.com



= Exemple
= _ 3D-print metal

SLM®125
125% 125128 mn?* |
49x4.9x48in®

SLM®=280
1 280 x 280% 365 mim?* |
NxTxladin®

SLM®#500
280 x 500 355 mm? |
Nx1E7 xkdain®

SLM®800
280 x 500 850 mim? |
Nx187x338 in*

NXG Xl 600
00 ¥ 800 x BOOmire?® |
236x236x 236

NXG 600E
600 x 800 ¥ 1500 rnrn® |
Z36x236x501in*

RI
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5 selected case studies

Spare parts (plastic) Spare parts (metal)

Cleaning Fluid Filtration Processing Processing
handling

Machine knife from

Lid to industrial Air nozzle from Water filter from Machine knife from >
dishwasher in food a water plant a water plant food production food production
production

Repair and new New Production New production Repair New production
production

(2]



Food Contact Materials -
Key Requirements

Plastics Metal
Framework: (EC) 1935/2004 Framework: (EC) 1935/2004
. *  Third-party migration testing completed
Plastics: (EU) 10/2011
astics: (EU) 10/ * Assessed according to CoE technical guidance
Substances must be on the EU approved list + No additional testing required
Overall & specific migration testing required Project insight:

*  Compliance pathway is clearer and more
mature than for plastics

Only one AM-material met compositional * Metal AM s closer to industrial deployment for
. food-contact parts
compliance (PETG)

Project insight:

SLS powders lacked regulatory certification

Migration testing to assess suitability was
required

REPORT
issuae by an Accreate Laboraton

RISE REPORT: 2625-6245 ver. 3
RISE REPORT: 2625:6313-2
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Steps in additive manufacturing

Steps in Additive Manufacturing

10w Moo  (M30%

. o Post-
AM-design 3D-printing QA assembly

Scource: Wholers Report, Page 127
RISE — Research Institutes of Sweden
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Repair and manufacturing of a broken spare
part in plastics to an industrial dishwasher

Original

Scanned

CAD model

Printed in the SLS technique




Example of water filter in approved material (PETG)

Printed in the FDM technique

(2]



Absence of approved materials impacts
productivity

3DP Technique: SLS

20 parts in 14 hours

3D usage of
print chamber

Print time: 0,7h / part

3DP Technique: FDM

9 parts in 22 hours 2D usage of

print chamber

Print time: 2,4h / part

RI.
S



Manufacturing and repair of obsolete
spare parts in metal with AM

Digitalization Pre-processing

Scanning and CAD Parameter setup Production preparation Production

Post-processing Finished Spare part

ik .‘,?‘fu; _'
Sweden lacks domestic production of
industrial knives. This machine was in
roduction until the 1970s, and man
P . . . . Y Heat treatment Cut-off and removal Grinding & polishing
units remain in operation, despite the of support structures
manufacturer no longer being active.




5 supply chains were compared from lead time

perspective

Current Supply Chains

Global Production (New) Regional Production (Repair)

Global production of new Regional repair and
material with long supply production of old spare pars
chains

AM Supply Chains

Stationary AM Scenario Mobile AM Scenario AM On-Site Scenario

pa

Production with stationary Production with mobile ‘ AM production on-site in
AM resources within a units within a region each production site
region
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Local AM Supply Chain (plastic)

Supply chain where the spare part needs to be digitalised

et 11 days

Process plant

~ o

Al

Order 1day

Repair team

00O

ufhd

3D-printing (Plastic)

[ Component Spec. 1d
Qpl CAD-Design  2d

Simulation 2d

T ‘d 3DP MJF 1d
ransport 1 day Post processing 1d

Validation 0,5d

Road Transport

Dock 0,5d
Transport 1d

Supply chain with digitalised spare part

Process plant
coo;

3D-printing (Plast)
—:
E— —
~ OOI14 G Digital warehouse
.I.[ T Digital prepare 0,5d
Order 1day
= 3DP MJF 1d
|| Post processing 1d
Validation 0,5d
Repair Team Road transport
Q00 ﬁ
Dock  0,5d I -

Transport 1d
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Results from the comparison

S
.\. 5
m e

/ /
& 2 - \ r
7/ s a
X
Luftningsdysa m Knivblad reparation Knivblad nytiliverkning
Global/

Regional 73 days 45 days 63 days 15 days 38 ‘days

o3 Production

d LI 5-11 days 5-11 days 5-11 days 7-18 days 7-18 days <

Mobile 9 days 9 days 9 days 12 days 12 days

Lx % ,' S

Onsite 5-11 days 5-11 days 5-11 ‘days 5-13 days 5-13 days

A
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Legal frameworks in the 3D-
based value chain

O O T —

Immaterlalrétt (EU)

Natlonell Immaterialrétt
(SE)

Preducentansvar ech
Produktreglering (EU)

Cybersdkerhet och
Digital reglering (EU)

Natlonell
kempletterande ratt

Standarder {Soft Law)

Design/ Formskydd

Warumarks
Upphowsratt
Patent

Upphowsratt
Warumarks
Monsterskydd
Patent

Produktansvar
Ratt att reparera
Konsumentkop

Kemikalier

Produktcybersakerhet
Samhallskritisk sakerhet

Digitala plattformar
Digrtal marknad
Al

Dataskydd

Aytal & handel
Arbetsmiljo & miljo
Sekretess & skydd
Upphandling

Kvalitet & AM

31 RISE — Research Institutes of Sweden

EU Diesign Regulation 2024 / 2822,
Formskyddsdirektiv 2024 /2823

EU 2017 / 1001
DSM-direktivet 2017 /790
EL:s patentpaket (2023, pigiends)

Upphowsrattslagen (SFS 2023:547)
Warumarkeslagen (SF5 2023:951)
Maonsterskyddslagen (SFS 2025:307)
Patentlagen (SF5 2024:945)

Dhrektiv 2024/ 2853
Dhirektiv 2024 71799
Direktiv 2019/ 771
CLP1272/2008

CRAZ024/ 2847

NIS2 2022 7 2555

DA 2022/ 2065

DiMA 2022 71925

Al Act 2024 /1689

GDPR 2016/ 679

Cybersakerhetslagen (2025:13046)
Cybersakerhetsforordningen (2025:1507)

Hoplagen, Avtalslagen, CISG

AF5 2023-senen, Miljalagstiftning

051, Foretagshemlighetslagen, Sakerhetsskyddslagen
Lo, LUF, LUK

1502001, 150 27001, 150 14001,
150 / ASTM 52900/ 52901

Policy lab

(2]



Conclusions

Critical spare parts for 3D-print
can be identified

3DP technology is applicable
to produce spare parts

The lack of tested materials
is the biggest barrier

Digital spare part inventories and
co-location reduce lead time

Preconditions for implementation

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

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 to putting
3D-printed spare parts into operation in food and drinking
water production, especially for contact applications.

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

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

RI.
S



Rapport

Bilagor

BILAGA 1 Utvardering av kontaktmaterial livsmedel

BILAGA 2 Materialrapport PET-G, 2025-0245

3D-printning for starkt beredskap
OCh reservdelsfarsarjning inom Iivs- BILAGA 4 Identifiering kritiska reservdelar
medels- och dricksvattenproduktion BILAGAS  Studicbesok

2 a BILAGA & Litteraturstudie
y
il . -_JL BILAGA 7 Fallstudie: Lock till diskmaskin

BILAGA B Fallstudie: Luftningsdysa

RAPPORT

BILAGA 3 Materialrapport PA12, 2025-0313

BILAGA 9 Fallstudie: Vattenfilter

BILAGA 10 Fallstudie: Knivblad reparation
BILAGA 11 Fallstudie: Knivblad nytillverkning
RISE REPORT: 2026:35"

ISBN: 978-91-98109-63-2 1 BILAGA 12 Resilienta forsariningskedjor med 3D-printning

BILAGA 13 Legala aspekter av 3D-printning

RISE — Research Institutes of Sweden
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Standard $$-22306

SlS Innehéllet i standarden baskriver
Har du koll pé hur en organisation kan bygga upp och
ve s bibahalla sin formaga att fortsatta
svenska for etags forsta leverara varor och tjanster
— och vid behov stalla om sin verksamhat
be reds kapSStandard? vid krigsfara eller krig,

yern riktar sig standargg, "”?

¥

Svenska
Institutet for
Standarder

Standarden riktar sig till organisationer
inom bade naringslivet och offentlig sektor
i Svarige, samt aktarer som upphandlar
leverantdrer med formaga att verka
vid krigsfara och krig,

=<




Basic principles

* Thestandard is aimed at organizations within Sweden's business sector, as well
as within the public sector

* |tis 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.

- L |
TIDSPLAN 4.0 S18

o . sis
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Basic principles

* Process standard

* Four basic capabilities:
» Leadership,
* Delivery,
 Protection, and
* Repair

» Certifiable

TIDSPLAN 4.0

Sis



Thank youl!

Emma Mattisson
Projektledare, RISE

emma.mattisson@ri.se

N
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