Au 2 mate

Hvad skal du hare om?

Hvordan kan data fra in-line analyse instrumenter
anvendes til optimering og kvalitetssikring af
mejeriprocesser?

« Baggrund - In-line analyse instrumenter og data fra disse

« Eksempel pa optimering af produktion af ostemalk

« Mulighed for yderligere optimering ved brug af Al
(Artificiel Intelligence)?
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AurZ mate

Hvem skal du hgre pa?

Area of expertise:
Target industry:
Founded:

Locations:

Number of employees:
References:

Design philosophy:

Carsten G. Jensen

Administrerende Direktm/'
AuZmate A/S

Examples of end users:

Process automation & industrial IT

F&B industry

2001

Offices in Denmark, the UK, Dubai, Norway, Sweden, Australia & Germany
130

More than 2000 projects delivered worldwide

Arla, Tine, Lactalis, Nestle, Kraft, Almarai, Novozymes

Solutions based on open platforms & international standards

Au2mate AU2MATE @
24/7 HOTLINE
ACADEMY SERVICE
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PROCESS AUTOMATION PARTNER

In-line analyse instrumenter

Klassisk instrumentering/maleprincip:

Temperatur maling :
Tryk maling :

pH maling
Flowmangder (volumen)
Flowmangder (vaegt)
Massefylde

-edt indhold

Protein indhold
| aktose indhold
Tarstof indhold

n-line temperatur sensor/transmitter
n-line tryksensor / transmitter

n-line pH-sensor /transmitter

n-line flowmaler

n-line masseflowmaler

n-line masseflowmaler

Proveudtag + Laboratorietest
Proveudtag + Laboratorietest
Proveudtag + Laboratorietest

Proveudtag + Laboratorietest
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In-line analyse instrumenter

Fedt indhold
Protein indhold
 aktose indhold
Tarstofindhold

‘ In-line analyse instrument

Mulige forbedringer
- Realtids information til operatorer
« Bruge malinger til proces styring / forbedringer
- Reduceret tidsforbrug til [ab test
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Au‘ﬂz mate

Standardisering af ostemalk

Juster « > Test

) Milk pasteurization & standardisation Cheese milk tank group 1

() X antal lab test
zw PRRR s

Standardised milk N

Additional dosing lines
Cheese milk tank group 2

et Ve @

Mal = Korrekt fedt/protein forhold
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AJZ mate

Standardisering af ostemeelk

« Pasteurizer performs heat treatment of

themitk
= =1
| Standardised surplus creamp| TO cream Stﬂrage
e Sep ilk i i | i H |
Sglkaratdor separates the milk into skim o nm SR | B
ml an Gream Pre_heated m||k R I 'i Standardised milkri p
o . from pasteurizer | (k1) |
« Standardization unit calculates fat : () % @ :
contents and re-blends a part of the | |
cream into the skim milk. py Crecm et © |
| |
| |
Separator L _____ @________________J
Standardisation unit

for milk and cream
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AurZ mate

Standardisering af ostemaelk

« Automatic high accuracy control of
milk and cream fat %

uuuuuuuuuuuuuuuu

« Automatic optimization with self
learning PID loop controllers

« Rapid response to recipe change and - % ——— =3
process conditions - typical max 10 ;
seconds
I Y
o | —
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Au(\Z mate

Standardisering af ostemeelk

Self learning regulation loops
« Contoller outputs are learned during production, and used in next startup
« Values are saved according to target setpoint, recipes or a combination
« The system gives shorter settling time and less product out-of-spec.

PID outputs are

stored during STARGARITFA

e
14 4@ = ¥ PID_MEM “udt Memory  PIDmemol rydata
15 41 = ¥ STORAGE Array[1,,50,1,,4] 0.
Raw Milk 16 |0 L TORAGE[1,1] Real 2245394 Cream FID output
Surplus o] . TORAGE[1.2] I 5489001 Ik P
00000 kg/h el 1 = sToRaGE13] I e
000.00 % V0101 V01,02 19 . TORAGE[1,4] | . Ik setp
20 |-am . TORAGE[2,1] I 2506221
Skimmed Milk ctandard 3| = STORAGE[2.2] I 5579557
> T 2 . TORAGE[2,3] 1
FT01.60 /DT61/TT62 RVD1,45 VD147 sla = STORAGE[24] I
[00000 kgi/n] ila TORAGE[Z.1] I
s «m TORAGE[3,2] 1 3160773
. 0-°C | 6 <0 TORAGE[3,3] |
7 | TORAGE[3.4] 1
8 TORAGE[4.1] I 23630 64
Cream sla TORAGE[4,2] | sss3379
v > FT01.63 /DT64 / TT65 b el sdu I
: 1l|a . STORAGE[4.4] | E
Sep .I [00000 kg/h] S.a\ved data are searched to s «BETEa ] TR - 0o
00.0000-g/cm3] find the best PID output to e s sTORAGEIS.Z] |
[ Re be used during startup and 4l = STORAGE[S.3] I

recipe change

Standardization unit overview PLC data for storing controller outputs
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AJZ mate

Standardisering af ostemeelk

Batch standardization with continuous correction
« Uses accurate in-line measurements to calculate pipe and tank contents
« A complex system keeps track of composition in already produced product.
« Continuous compensation for any product out-of-spec. in the beginning of a batch.

Automatisk drift /
optimering Reduceret antal

[']]Iﬂ]]]:‘] |‘@‘I ’5 Li In-line analyses instrument ‘ | | | g
A - o

Standardised milk

Milk pasteurization & standardisation

Additional dosing lines

: Cheese milk tank group 2
_ i i - -
- Fat 1 1 : \
- Protein
- Solids X X
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Au Zmate
Standardisering af ostemeelk

High accuracy = Improved product quality & production economy

Milk 0.02¢/100¢ FAT 0.04¢/100¢
Cream 0.15¢/100g Protein 0.04¢/100g

Milk pasteurization & standardisation . FAT 0 0 2g/1 O Og Cheese milk tank group 1

T, ™ Protein 0.02g/100g ? ? ? ?
(E @ | In-line analyses instrument ‘ ‘ ‘ ‘

Standardised milk

Additional dosing line

3??

Cheese milk tank group 2

PPPY
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Standardisering af ostemeelk

Realiserede forbedringer
« Reduceret forbrug af flgde
« Bedre kontrol med fedt/protein forhold hvilket medfgrer mere ensartet produkt og ostehgjde
« Reduceret tidsforbrug til lab test

Milk pasteurization & standardisation Cheese milk tank group 1

3 @ T T T T
! | | 1 1
® g - - ‘ ‘
&
o) In-line analyses instrument
A A A >

Standardised milk

Additional dosing lines

Cheese milk tank group 2

A
( -y
7 ‘ 1 1 1 1
| - Fat ) ) ) )
7 - Protein
| ‘ - Solids : : : :
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Au(\Z mate

Standardisering af ostemeelk

Realiserede forbedringer
« Reduceret forbrug af flgde
« Bedre kontrol med fedt/protein forhold hvilket medfgrer mere ensartet produkt og ostehgjde
« Reduceret tidsforbrug til lab test

Milk pasteurization & standardisation Cheese milk tank group 1

3 @ T T T T
! | | 1 1
® g - - ‘ ‘
&
o) In-line analyses instrument
A A A >

Standardised milk

Additional dosing lines

Cheese milk tank group 2

A
( -y
7 ‘ 1 1 1 1
| - Fat ) ) ) )
7 - Protein
| ‘ - Solids : : : :
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Optimering ved brug af Al (Artificiel Intelligence)

New Insight
Raw
material

Q
Concept 000

- O Data
0 0 0 Production Input D

000
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«Off-the-shelf» .
Advanced analytics for Moo b

manufacturing

A | P
ool

| Production Qutput

Cleaner
Safer
Better
Products
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Ad\Z\r)nate

Optimering ved brug af Al (Artificiel Intelligence)

forecast

Al = Den meget kvikke operatgr©

Lade Al justere den automatiske
kontrol for optimal handtering af
variationer.

New Insight

- Predict what is going to happen
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AurZ [ELE 0
Spargsmal ?
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