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Prima Power: Brief introduction

R nggr Valeria Boldosova



Prima Power: Brief introduction
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PROJECT GOALS &
COLLABORATION WITH
PROJECT PARTNERS
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Intelligent Industrial Ecosystem
Prima Power leading the ‘Al-assisted order-delivery’ experiment
Valeria Boldosova
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Industrial Data Excellence project:
Prima Power collaboration and joint activities

FVASKVLAR YLNTO
CAVERETYOH ATKYLA

Collecting industrial requirements and Pilot customer: providing sheet metal
specifications for Al-assisted order- processing environment for testing
L . delivery process Cloud Manufacturing platform
Practical implementation of Cloud Legal contracts, IPR, data
Manufacturing platform Developing Cloud Manufacturing Collecting feedback from factory and ownership (UVA)
Technical architect back end platform: digital order placement, office workers on the Cloud Cvb ity risk
echnical architecture, back en digital price calculator etc. Manufacturing platform ybersecurity, ris
and user management management (JYU)

Y BQV’{,‘; Valeria Boldosova
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PRELIMINARY PROJECT
RESULT:

CLOUD MANUFACTURING

PLATFORM




InDEx experiment: Digital Al-assisted order-delivery process

Online quotation tool Programming g
& ordering portal (CAM) Qe e e
0 0
s 1 ’ 1 7 1
,/ 1 // 1 ,/ 1
/,, ‘ ,’/ ‘ ,/, ‘
it Webshop for end customers e Automatic order processing it Production line optimization
[ 4 1 4
Part’s feature recognition Al-assisted CAM Order tracking

(online quote calculator)

& prima Valeria Boldosova



NP

Prima
ower

Cloud Manufacturing platform: Factory of the future
Industry 4.0 Saa$S product for manufacturers to be used with own customers

Valeria Boldosova

Easy online order placement

Flexible file upload options (2D DXF, 3D)

Fast and accurate quotation calculator
Automated part pre-processing with Al
Connectivity to factory software

Automated order flow through ERP connection

Online order tracking



Cloud Manufacturing platform: Digital workflow & data sharing in manufacturing ecosystem

_______________________________________________________________________________________________________

(¢

End customer Manufacturer’s ERP Manufacturer Manufacturer’s production

Cloud Manufacturing
Quotation is based on the price of material,
@ number of manufacturing stages, hourly

Al extracts part features
(holes, bends etc.) ’ . .
rate for welding, bending and cutting etc.

Calculates i Price estimate is based on the pricing
quotation 4’ level of previous similar orders

Uploads part design
in DXF, 3D format

Delivery time estimate is based on the
production capacity, availability of the

1

1

1

! spare parts etc. Verifi ’

i erifies order

i ’_’ @ details & pricing
i I_> 6 Releases order
i for production
1

|

1

1

1

Accepts quotation
and places order 4:

1

1

1

1
Tracks status of !
the order online 4 !

1

1

1

} Order is in the
manufacturing
Order is ready and
delivered to the customer

R nggr Valeria Boldosova



Cloud Manufacturing platform: Different connectivity options

T
T

4—
—> —> —>
End customer Cloud Manufacturing End customer Email Manufacturer
Manufacturer Cloud Manufacturing

Valeria Boldosova




Different ways of data exchange in business ecosystem

DIFFERENT WAYS OF DATA SHARING BETWEEN
END CUSTOMER & MANUFACTURER

Sends a file with a sheet metal part by email
Uploads file directly to Cloud Manufacturing portal

Shares file through PDM

Shares file through ERP

CUSTOMER DIFFERENT DATA PART
INTERESTED IN Shares file through Jakamo (3rd party software) STORAGES FOR CLOUD PRE-PROCESSING
GETTING A QUOTE MANUFACTURING PORTAL WITH Al

Uploads file through VTT IDS Connector

Y BQV’{,‘gr Valeria Boldosova



CLOUD MANUFACTURING
PLATFORM:

USER INTERFACE
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END CUSTOMER

interface

R nggr Valeria Boldosova



End customer interface: Landing page

CLOUD MANUFACTURING
PLATFORM

@

SIGN IN

[ ]
- Customer

a Username

ﬁ Password

u Remember me Forgot password?

Don’t have an account? REGISTER HERE

Valeria Boldosova
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End customer interface: Dashboard

Valeria Boldosova )
CLOUD MANUFACTURING {dosova ‘ (3| 3 ‘ T
ﬂ DASHBOARD
Dashboard
Newsastaticn 3% 2 4 1
.Q Quotations confirmed Orders are Quotations requested, Order is in
Quotations & Orders by manufacturer on their way calculation is in progress mantjiacturing

— / z;%
) ®® X
Status tracking ® @ ~‘<.

D
Messages
Recent Activities m

Filter =

Manufacturer requested further details for Product X. Read the message here.

You started a New Quotation for Product Y 3 days ago. Do you want to continue?

0 You added a note to Quotation Y. View Note here.

Valeria Boldosova



End customer interface: Uploading sheet metal part design

Valeria Boldosova )
CLOUD MANUFACTURING Idosova ‘ (3| 3 ‘ T
D;;%rd CREATE NEW QUOTATION ARCHIVE OF RECENTS QUOTATIONS

Project name: 2 days ago:

Steel cabinet | v New project :

New quotation Customer name: j Q\/
[ Customer X ¢ Hew customer S == W2
Quotations & Orders 1 week ago:

ﬁ UPLOAD YOUR DESIGN @ - Q
Status tracking 4 E’ Sy

<

Gistnnerten Custoneritd customer Ltd
Messages Drag & drop file here 1 month ago: Select to modify
(e.g. DXF, Inventor, SolidWorks, SolidEdge)

i ﬁ
BROWSE FILES
2531098

Customer Ltd

CANCEL SAVE AND CONTINUE

Y B(r)ivn\?gr Valeria Boldosova



End customer interface: Al pre-processing & extraction of part features

CLOUD MANUFACTURING Valeria Boldosova ‘ (3| 3 ‘ I
ustomer
Daﬂshboar g PART CONFIGURATOR PART FEATURES
Auto feature recognition 3D O Flatten » Cut
= v Bend
" 4 mm holes Edit
. CUTTING 2 mm holes Edit
New quotation
y\ﬁi » Punch
Y] » Laser marking
.Q BENDING » Welding
Quotations & Orders » Painting
@ » Silk coating
P > ¥ Material
n’ i Stainless steel DC6

v Dimensions
Variable X=150
Variable Y=100
Variable H=40

Status tracking

EEE E

N LASER MARKING

Hessages ) weLbiNG
Welding type:
|w
Thickness:
|w

Additional comment

Add
PAINTING

Iy N Ref
9 3 ) = . % (X X ] ~
v o
Add Add Add OTHER
SILK COATING ~ SPECIAL PACKAGING  ASSEMBLY CANCEL BACK SAVE AND CONTINUE

Y B(r)ivn\?gr Valeria Boldosova
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End customer interface: Generating instant quotation

CLOUD MANUFACTURING Valeria Boldosova

Customer

NOTE:

To save your time, we calculated an instant quotation with a preliminary price
estimate for you! If you accept this price, you can place the order straight away.
The manufacturer will verify your order and will inform you if any modifications

to the final pricing are needed. Please, note that a +5-10% deviation from the

instant quotation price is possible.

BACK CONTINUE TO INSTANT QUOTATION

Valeria Boldosova
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End customer interface: Accepting instant quotation & placing order

CLOUD MANUFACTURING
ﬂ INSTANT QUOTATION
Dashboard

Project name: Steel cabinet
Customer name: Customer X

New quotation

PRODUCT FEATURES & EXTRA SERVICES

. Name Quantity Size
Q
R Body 1 528.42mm x 407.42mm

7

o Body 2 500.00mm x 199.14mm
’4;" Body 3 889.70mm x 379.99mm

Messages

IN TOTAL: XXX,XX euro
 Refresh

Material

Stainless steel

Stainless steel

Stainless steel

Cutting time

1m, 33s

1m, 46s

1m, 26s

Valeria Boldosova

Valeria Boldosova

I

| o

Customer
Bending time Preview Price
2m, 27s X,XX euro Expand ¥
2m, 125 X,XX euro Expand ¥
3m, 27s X,XX euro Expand ¥

CANCEL BACK CONFIRM & PLACE ORDER
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End customer interface: Submitting quotation request (if complex part)

CLOUD MANUFACTURING Valeria Boldosova

Customer

NOTE:
Unfortunately, an instant quotation couldn’t be calculated for this type of product.
Please, verify the details of your quotation request. The manufacturer will receive
your request and will inform you about the pricing as soon as possible.

BACK CONTINUE

Valeria Boldosova
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End customer interface: Submitting quotation request (if complex part)

4R

Dashboard

New quotation

)

Quotations & Orders

Ny
Status tracking

P

Messages

CLOUD MANUFACTURING

QUOTATION REQUEST

Project name: SUV door panel
Customer name: Customer Y

PRODUCT FEATURES & EXTRA SERVICES

Name Quantity Size

Body 1 528.42mm x 407.42mm
Body 2 100 500.00mm x 199.14mm
Body 3 100 889.70mm x 379.99mm

Material

Stainless steel

Stainless steel

Stainless steel

Preview

Valeria Boldosova

Valeria Boldosova C @ U})
Customer
Expand ¥
Expand ¥
Expand ¥

CANCEL BACK REQUEST QUOTATION



End customer interface: Tracking status online

Valeria Boldosova 3
CLOUD MANUFACTURING {dosova ‘ (3| 3 ‘ T
@ STATUS TRACKING
Dashboard
QUOTATIONS

QUOTATION REQUEST: NPS173

New quotation

Project: SUV door panel Complete: Expected completion:
Customer: Customer Y [s) May 22, 2020
. Quantity: 100 1 4A’ 7 days
-_—
Quotations & Orders
Expand ¥
~"
n‘ ORDERS
Status tracking
ORDER: TLD620
}y Project: Steel cabinet Complete: Expected completion:
Messages Customer: Customer X 57% June 15, 2020
Quantity: 10 30 days
Price: XXX,XX euro (based on instant quotation)
Quotation Quotation Quotation Order Order in Assembly Order
requested in progress received placed manufacturing ready
Minimize A

Y B(r)ivn\?gr Valeria Boldosova



MANUFACTURING COMPANY

interface

Valeria Boldosova



Manufacturer interface: Landing page

CLOUD MANUFACTURING
PLATFORM

@

SIGN IN

@
- Manufacturer

a Username

ﬁ Password

u Remember me Forgot password?

Don’t have an account? REGISTER HERE

Valeria Boldosova




Manufacturer interface: Dashboard

Elekmerk )
CLOUD MANUFACTURING Manufacturing company ‘ (2| & ‘ I
ﬂ DASHBOARD
Dashboard
Quotations 1% 4% 2 2 3
@ Quotation request New Quotations waiting Quotations
Quote calculator received orders response from customer lost

—

I®®

%

/4

Orders ® @
L0 (XY} Xy eoo
[ 41 LYY} eoo
Customers @ ORDERS QUOTATIONS 10 LAST ORDERS
Customer Quote No. Product name Quantity Price
}A‘ 12 orders Customer X TLD620 Steel cabinet 10 €-- View
Messages

€ 246,50

— Customer Y NPS173 SUV door panel 100 €--

Customer Z MRAB850 Shoe rack 50 &=

Y B(r)ivn\?gr Valeria Boldosova



Manufacturer interface: Processing quotation request & informing the customer

Elekmerk Q @ U})
CLOUD MANUFACTURING Manufacturing company
ﬂ ONLINE QUOTATION REQUEST
Dashboard
Project name: SUV door panel
Customer name: Customer Y
Quotation number: NPS173
Quotations
PRODUCT FEATURES & EXTRA SERVICES
@ Name Quantity Size Material Cutting time  Bending time  Material usage Preview Price
Quote calculator Body 1 100]  528.42mm x 407.42mm  Stainless steel 1m, 33s 2m, 27s 2 sheets [ Edit ]
B R —— <
e S ——
Orders SPECIAL PACKAGING - -m e [ Edit ]
Minimize A
‘?. Body 2 500.00mm x 199.14mm  Stainless steel 1m, 46s 2m, 12s 2 sheets @EP Expand ¥
Customers
Body 3 100]  889.70mm x 379.99mm  Stainless steel ~ 1m, 26s 3m, 27s 4 sheets Expand ¥
bA Open in CAD/CAM
Messages DELIVERY TIME )

dd.mm.yyyy Open production calendar

IN TOTAL  Refresh

Estimated cost of production: -M
CANCEL BACK CONFIRM & SEND TO CUSTOMER
Selling price (+10% margin):

Y B(r)ivn\?gr Valeria Boldosova



Manufacturer interface: Manually uploading sheet metal part design

Elekmerk Q @ U})
CLOUD MANUFACTURING Manufacturing company ‘
Da;;%rd QUOTATION CALCULATOR ARCHIVE OF RECENTS QUOTATIONS
Project name: 2 days ago:
A

a Shoe rack | v New project

Quotations .
Customer name: j Q\/
@ Customer Z | v New customer 2630243 263222 2832452
Customer Ltd Customer Ltd Customer Ltd
Quote calculator 1 week ago:

‘ UPLOAD PART DESIGN g g

Orders 4 : N

m ngmm C"zstsg"“wl:tlu cuzsts;r?;sraud

‘?‘ Drag & drop file here 1 month ago: Select to modify
Customers (e.g. DXF, Inventor, SolidWorks, SolidEdge)

o - ﬁ

Pl BROWSE FILES
Messages 2531088

Customer Ltd

CANCEL SAVE AND CONTINUE

Y B(r)ivn\?gr Valeria Boldosova



Manufacturer interface: Al pre-processing and extraction of part features

Elekmerk G @ E N
CLOUD MANUFACTURING Manufacturing company
Daﬂshboar g PART CONFIGURATOR PART FEATURES
i@ Auto feature recognition 3D O Flatten » Cut
- = v Bend
a ’r/f;d/ 4 mm holes Edit
5 CUTTING 2 mm holes Edit
Quotations
ww} » Punch
% ) » Laser marking
@ BENDING > We.ldi.ng
Quote calculator L fi > P?lntlng .
N | N _ 4 » Silk coating
(- | -y, W o v Material
Q pUNCHING ’w B B < 4 Stainless steel DC6 Edit
i i ~ o
- e ' v Dimensions
orders 8%3 . | @ Variable X=150 Edit
9.l - Variable Y=100 Edit
.\ Add - PAINTING Variable H=40 Edit
- LASER MARKING Color:
aid
Customers Iv
Thickness:
|w
D .
Messages ’_& Additional comment
Dy
PAIAF?'?ING

:G) 1

< N ~
T g @ O Refresh
v o N\
S\LKé%dATING SPECIALA;SA?CKAGING ASSAEdrfBLV OTHER
CANCEL BACK SAVE AND CONTINUE

\y ES\,“J& Valeria Boldosova



Manufacturer interface: Generating instant quotation

Elekmerk 3
CLOUD MANUFACTURING Manufacturing company ‘ Q) @ ‘ E—)
ﬂ QUOTATION CALCULATOR
Dashboard

Project name: Shoe rack

A Customer name: Customer Z
Quotation number: MRA850

Quotations
PRODUCT FEATURES & EXTRA SERVICES
@ Name Quantity Size Material Cutting time  Bending time  Material usage Preview Price
Quote calculator Body 1 528.42mm x 407.42mm  Stainless steel 1m, 33s 2m, 27s 2 sheets [ Edit ]
S ———— =
e S ——
Orders SPECIAL PACKAGING - -m e [ Edit ]
Minimize A
‘?. Body 2 500.00mm x 199.14mm  Stainless steel 1m, 46s 2m, 12s 2 sheets @EP Expand ¥
Customers
Body 3 889.70mm x 379.99mm  Stainless steel ~ 1m, 26s 3m, 27s 4 sheets Expand ¥
bA Open in CAD/CAM
Messages DELIVERY TIME )

dd.mm.yyyy Open production calendar

IN TOTAL  Refresh

Estimated cost of production:
CANCEL BACK DOWNLOAD PDF
Selling price (+10% margin):

Y B(r)ivn\?gr Valeria Boldosova



Manufacturer interface: Al guiding the user

Elekmerk Q @ U})
CLOUD MANUFACTURING Manufacturing company
ﬂ ORDERS
Dashboard
a Customer: Price range: Status: Creation date:
Q Search Show all v Start End Show all v Creation date ﬁ
Quotations

@ NEW

Quote calculator Customer4 Order No.4 Order name 4 Quantity 4  Price ¥ Status 9  Creation date 4  Difficulty 4

EXXX, XX
‘ Customer X TLD620 Steel cabinet 10 (instant Order

org Q quotation) received iy L, Avy
rders

Complex part |
=
.’. OLDER

Customers

Raa Released for
Messages ~ cmeeem o memes o ememeeeeees 0 P . View Edit Cancel
manufacturing

""""""""""""""""" < ime O €
10 be shipped 7 [ | View Edit Cancel

Customer& Order No.4 Order name 4 Quantity 4  Price’y Status ¥  Creation date 4§  Difficulty 4

Y B(r)ivn\?gr Valeria Boldosova
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Manufacturer interface: Al guiding the user

CLOUD MANUFACTURING Elekmerk

Manufacturing company

You are about to open a new order TLD620 from Customer X. Please,
note that Steel cabinet is a complex product that requires careful
verification before releasing it for manufacturing.

The system automatically identified the following actions as complex:
Body 1: Bending
Body 3: Bending

BACK CONTINUE

Valeria Boldosova



Manufacturer interface: New order processing & releasing to manufacturing

Elekmerk
CLOUD MANUFACTURING Manufacturing company
ﬁ NEW ORDER*based on instant quotation
Dashboard

Project name: Steel cabinet
= Customer name: Customer X
Quotation number: TLD620

Quotations
Name  Quantity Size Material Cutting time  Bending time  Material usage Preview Difficulty Price
@ Body 1 10 528.42mmx407.42mm  Stainless steel ~ 1m, 33s 2m, 27s 2 sheets
Quote calcutator BENANG -
: l_lv v e
Weldmg """"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" Check available tooling
of PRINEING - W
Orders Minimize A
e Body 2 10 500.00mm x 199.14mm Stainless steel 1m, 46s 2m, 12s 2 sheets . m Edit
Expand w
[
Ctomes Body 3 10 889.70mm x 379.99mm Stainless steel ~ 1m, 26s 3m, 27s 4 sheets _Edit J
Expand ¥
w Open in CAD/CAM | 2
N
Messages DELIVERY TIME

dd.mm.yyyy Open production calendar

IN TOTAL  Refresh
Estimated cost of production:

Selling price (+10% margin): CANCEL BACK UPDATE & INFORM CUSTOMER RELEASE TO MANUFACTURING

Y B(r)ivn\?gr Valeria Boldosova



Benefits for sheet metal processing companies (e.g. Elekmerk/HT Laser)

Automated and digitized Less manual work and less human Internal cost/time savings with new digital
manual production operations mistakes in order handling price calculation and digital order placing

Y BQV’{,‘gr Valeria Boldosova



Time and cost savings with Cloud Manufacturing platform

- Current state

5'1 5 employees 45'60 min/part 1'2 hours/day 1'3 days

manually calculating quotations to calculate a quotation to answer customer emails about orders lead response time

i

1 '3 employees

30 min/day < 1 d
. il a
using digital using online order using digitz
calculator 1 O_ 1 5 min* status tracking calculator

*complex part 1 _5 min®

*instant quotation

& pama Valeria Boldosova



Benefits for end customers

Online ordering of parts in different formats
(2D DXF/3D models, files imported from PDM/ERP)

-

Easy-to-use online CAD/CAM instead Improved traceability with order
of hand-drawn part designs status and tracking online

Less waiting time with
instant price quotation

R nggr Valeria Boldosova



Integration of Cloud Manufacturing platform into daily work

PHASE 1: ADVISOR PHASE 2: AUTONOMOUS

Al assists humans in calculating quotations Al calculates quotations autonomously without human supervision

R nggr Valeria Boldosova



CLOUD MANUFACTURING
PLATFORM:

PRACTICAL
IMPLEMENTATION
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Digital cost calculation: Proof of concept

Quotation

2020-05-14T09:52

Quotations

ane Cresmee

Valeria Boldosova



Cloud Manufacturing platform: Proof of concept, work in progress (Jubic)

Valeria Boldosova



Windows virtual environment

Technical architecture, backend & user management (Jubic)

NC Express services

NC Express services

NC Express services

Cloud Manutacturing environment

\Image slorage

Factory Floor

Work quebs server companent

Customer ERP

Cloud @ backand -
oy N
OpeniD envirenment

i
Manufacturing

f‘\-ﬁ-\z .
| T &\7 /) Do
L —

Internet
OpeniD le.
OpeniD autrentication service!
database |

Data export | impoft

Power Proses
database

‘ NC Express

iring
web portal for

cusiomers

‘ Tulus
Cloud
Manu

Cloud environment

Valeria Boldosova



ONGOING ACTIVITIES:
LEGAL ISSUES &

DATA PRIVACY
(COLLABORATION WITH UVA)

> Prima
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Data privacy & ownership, IPR, legal contracts

a TERMS OF SERVICE

1 Term

A

What kind of legal aspects What are legal consequences What should be included in What is the role of
Prima Power should take into if someone hacks Cloud legal contracts? international standards and
account when providing Manufacturing portal and (1) A template between Prima International Data Spaces (IDS)
software as a service, desktop obtains customer data? Power and customers; Association?
software to customers? (2) A template for Prima Power

customers and end users. Who owns data?

Y nggr Valeria Boldosova



ONGOING ACTIVITIES
CYBERSECURITY
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Cybersecurity, risk mitigation

hat are the needs?

The number of cyber attacks is continuously increasing
Learn how to protect Prima Power Cloud Manufacturing Platform (hardware, software & data) from cyber attacks

ain focus areas in InDEX project:

Cloud security, connection from local VPN to the cloud, factory network security
Risk assessment
Measures to address cybersecurity risks

arning/competence development methods:

Onsite workshops
Participation in JYU courses

‘
|
7
'

Y B{j\,”v”gr Valeria Boldosova



Industrial Data Excellence project:
Prima Power case

Collecting industrial requirements and Pilot customer: providing sheet metal
specifications for Al-assisted order- processing environment for testing
delivery process Cloud Manufacturing platform
ractical implementation of Cloud Legal contracts, IPR, data
Manufacturing platform Developing Cloud Manufacturing Collecting feedback from factory and ownership (UVA)
. . platform: digital order placement, office workers on the Cloud 3 .
echnical architecture, back end digital price calculator etc. Manufacturing platform Cybersecurity, risk

and user management management (JYU)

Y Bcr)ivr\?gr Valeria Boldosova
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