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Kellogg’s Valls Plant Pl System Architecture
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Using Pl System to create plant
equipment digital twins
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Solution

1. Create a Digital Twin connecting all packing machines to Pl System via Pl Interface for OPC DA

Packing line 7 Digital Twin
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2. Set up PI AF structure and Analytics for calculating line status
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3.We configured Packing line stop reason analyses

a WWWALVMZ233\Kellogg_Valls - PI System Explorer (Administrator)

- >
File Search View Go Teols Help
3 Database [ Query Date + (© @ e Back L) E‘/ CheckIn <} « @ Refresh | (3 New Element - Search Elements oo
Elements PL1D
S Elements General Child Elements Attributes Ports ~ Analyses  Notification Rules  Version
= g 0;‘1034149ACK @ "] Mame: |Stop_Reason_Int_CaIc
7. (§ PLO4 e B T © Name Backfilling Description: | Calculamos el Stop Reason Int de la linea
- PLOS .
. g PLOT [v] fea Linea_Estado_Calc V) Categories: »
- (J PLOB o fsa  Stop Reason_Int_Calc o Analysis Type: (@) Expression () Rollup () EventFrame Generation () SQC
- 6 PLOS —_—
E- (@ PL1D
; [ Embolsadoral

(5 Embolsadora2 7‘
& Embolsadora3 Add a new variable — - —
( Encajadora

() Encartonadora Name Expression -

Qutput Attribute
Variablel|if ('Linea Estado’ = "Parada" and ('.\Encajadora|Estado_VAL' = "Parada" or '.\Encajadora|Estado_VAL' = "Bloqueada”)} then 40008 + '.\Encajadora|Stop_Reason_Int_VAL' else if ('Linea Estado’ =‘@Q ‘®
if ("Linea Estado’ = "Parada” and (" .\Encajadora|Estado_VAL' = "Parada” or °.\Encajadora|Estado VAL® =
-G PL11

= "Blogueada”)) then 488868 + '.\Encajadora|Stop_Reason_Int_VAL® else if ('Linea Estado’ =
"Blogueada” and '.\Encajadora|Estado_VAL' = "Bloqueada") then 48156 else if('Linea Estado’ = "Parada” and (' .\Encartonadora|Estado_VAL® = "Parada” and
- ( 0341-PROC 28074 else if('Linea Estado’ = "Parada” and ('.\Encartonadora|Estado_VAL' = "Parada” or '.\Encartonadora|Estado_VAL' =
[ (§ 0341-5ERV

[E

".\Encartonadora|StopFromOperator =1)) then
"Blogueada”)) then 20080 + °.\Encartonadora|Stop_Reason_Int_VAL' else if
('Linea Estado’ = "Falta producto”) then 1808@ else if ('Linea Estade’ = "No COM") then 386@@ else if ('Linea Estado’ =
H- [ Systems

= "En Espera") then 58800 else d

(£}, Element Searches

Variable2 =

= 'Linea Stop Reason' then NoOutput() else Variablel

if PrevVal('Linea Estade’, '*-1s') = 'Linea Estado' then NoOutput() else if wariablel

Linea Stop Reason ®

® Connected to the Pl Analysis Service.




4. We used Element Tem
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a Valls Packing Line Analytics Linea 10 - domingo, 11 de octubre (Tarde)
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Packing Line equipment status and MTBF
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Results 2021 YTD

MTBF improvement = 180% 28 minutes of MTBF
2 minor stops per hour

Minor Stops Reduction = 67%
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Process Lines Digital Twins
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Process Line Digital Twins
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rocess Lines Digital Twins
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Maintenance Plans based on working hours
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FOOD & BEVERAGE

Using Pl creating plant equipment digital Twins

Challenge

* Providing real-time monitoring and
analytics capabilities for plant
critical equipment in order to
improve MTBF and create
maintenance plans based on
working hours

© 2021 AVEVA Group plc and its subsidiaries. All rights reserved.

Solution

* Connect the equipment via PI OPC
DA, create a model using Pl Asset
Framework and use analytics to
create the maintenance plans.

Helloggs

Benefits

Increased production and
operational efficiency OEE, also we
see improvement in unplanned
down time, improvement in yield of
our product, and scrap reduction.

Reduce maintenance cost and
increase equipment MTBF.

AV=VA



”Digital Twins allow us to take operational decisions
in real time based on data which make us more
efficient and productive.”

Emilio Anglés

Kellogg’s Manufacturing Spain

AV=VA



Personal experience migrating legacy Pl
ProcessBook displays to Pl Vision
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We have more than 70 legacy ProcessBook displays
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Pl VISION
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Pilot Pl Vision test server
Pl Vision Web application and a Test Server was set up in KNA
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MIGRATION TOOL

In 2020 OSlsoft released Pl ProcessBook to Pl Vision Migration Utility

(@ osi-.

Pl ProcessBook to Pl Vision Migration Utility

User Guide
| 30 AV=VA



Migration tool
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Pl Vision Plant overview
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Pl Vision Dust Collection System
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Pl Vision digital twin Process Areas
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Pl Vision Raw Material Silos

a Pl ProcessBook - [Silos Materia Prima]
ﬁfile Edit View Insert Tools Draw Arrange Window Help

DEE 2R & B[ox |8 8O R NOEHOCEO L+ LWER DS B &5« >
: 09 20 |

SILOS MATERIA PRIMA

O Pl Vision

D Silos Materia Prima

SEMOLINA

ARROZ
PARTIDO

HARINA
ARROZ

CRACKED
SEMOLINA WHEAT

~ POLENTA BST 0k

HARINA

SAL
LIQUIDA
—_—
37.788 kas

AZUCAR 2

AZUCAR 1

AZUCAR 2
3

AVELLANA 2/ L B —_
> — | | - | 51.440 xgs CACAO
22500 kgs |
| d— = L ® ‘ Az

------ == ' -
SRGLeS ) AZUCAR 1 cacro I |
> ; 19.750 kgs : I ‘ F

52,250 kgs 4 | AVELLANA 1 . -

_______ IL

| . : / v : : | GLUCOSA2




Pl Vision Boiler for steam production
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Pl Vision Energy Management
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CARTONER DIGITAL TWIN

©) Pl vision

@

2 Langen

Transfer 3

3] 042:Puerta ransfer 3 cinta cangelones abierta
] 043.Puerta transfer 3 derecha abierta
044:Puerta transfer 3 izquierda abierta
1] 045:Compuerta izquierda baso patas transfer 3 abierta
3] 048:Compuerta derecha baso palas transfer 3 abierta
P 048:Fallo de seguridad o presson de aire transfer 3
14 131:Error posicién rodillo acondicionador de boisa 3
] 168:Error palas transfer 3
%] 168:Palas transfer 3 no en posicén
170r0r nta saida emoalsasore 3
171:Cinta saida 3
172 Ermor rosiio acondicionador de bolza 3
173:Error rodilo acondicionador bolsa 3 sobrecargada
174:Error cinta transfer embolsadora 2
175:Cinta transfer sobrecargada o desplazada embolsadora 2
178:Error fotocelula inferior cinta transfer 3
177:Ermor fotocelula superior cnta transfer 3
178:Eror fotocelula entrada descarga transfer 3
179:Error cinta de rechazo transfer 2
3] 181:Error de posicién de rampa cinta de rechazo transfer 3
%] 183 Ermor posicién trampilla transfer 3
3] 182 Transfer 3 Emboisadora NO preparada
[ Deteccién de metal Emb3 LO7 1=Deteccion

Transfer 2

035:Puerta transfer 2 cinta cangelones abierta
036:Puerta transfer 2 derecha abierta
037:Puerta transfer 2 zquierda abierta
033:Compusrta izquierda baso palas transfer 2 abierta
038:Compusrta derecha baso palss transier 2 abjerta
041:Fallo de seguridad o presson de aire transfer 2
120:Error posicién rodio acondicionador de boisa 2
151:Error palas transfer 2
152:Palas transfer 2 no en posicén
153 Error cinta salida ewmlsamre 2

ta s3ida 2
156 Eror ol conciionacorde basa 2
Y 156:Eror rodillo acondicionador bolsa 2 sobrecargada
15T7:Eror cinta transfer emboisadora 2
158:Cinta transfer 2
150:Eror fotocelula inferior cinta transfer 2
180:Error fotocelula superior cinta transfer 2
161:Emor fotoceluls entrada descarga transfer 2
162 Error cinta de rechazo transfer 2
163:Error cinta de rechazo transfer 2 sobrecargada o desplazada
184:Ermor e posicién de ramoa cinta de rechazo transfer 2
165:Emor posicién trampilla transfer 2
185:Transfer 2 Embolsadora NO preparada
Deteccion ce metsl Emb2 LO7 1=Deteccion

EN L-07

LAN

Transfer 1

028:Puerta transfer 1 cinta cangelones sbierta
029:Puerta transfer 1 derecha abierta

020:Puerta transfer 1 izquierda abierta
031:Compuerta izquierda baso palas transfer 1 abierta
032.Compuerta derecha baso palas transfer 1 abierta
024:Fallo de seguridad o presson de aire transfer 1
128:Error posicién rodillo acondicionador de bolsa 1
134:Error palas transfer 1

135:Palas transfer 1 no en posicién

138:Error cinta saida embolsacore 1

137:Cinta salida sobrecargada o desplazada embolsadora 1
128:Error rodio acondicionador de boisa 1

13@:Error rodillo acondicionador bolsa 1 sobrecargada
140;Error cinta transfer emboisadora 1

Cuerpo

017:Puenta Abierta aliment gt lado operador

018:Cubierta 1 abierta de transporte de carton

018:Cubierta 2 abierta de transporte da carton

020:Puerta empujadores abjerta

021:Seguridad aimacen de paquetes abierta

022 Cubierta 1 abjerta de cangilones

023:Cubierta 2 abjerta de cangilanes

024 Puerta cinta cangelonas entre transfer 2 & 3 sbierta

025:Puerta cinta cangelones entre transfer 1 & 2 abierta

048 Fresién aire muy b3

051:Fallo en fusibles 24V

052 Relé segunidad 722 no active

053 Sobrecarga térmica de motor de cinta descarga

054:Variador cinta alimentacion paquettes inclinada falla
cnta paqueties incinada

141:Cinta transfer 1
Error fotocelula infericr cinta transfer 1

Error fotoceiula suparior cinta transfer 1

Error fotocelula entrada descarga transfer 1

Error cinta Ge rechazo transfer 1

Error cinta de rechazo transfer 1 scbrecargada o desplazada
“Error da posicién de ramea cinta de rechazo transfer 1
148:Ermor posicién trampilla transfer 1

148:Transfer 1 Emboisadora NO preparada

Deteccion de metal Emb3 LO7 1=Deteccion

A R Q OEE
Tota
Marcha 180,40 miutcs
a0 B2 rminuion

058:Final de finia no preparado

057:Sobre temparatura bomba de vacio

058:Cilindro empujador fuera de posicén

058:Error por sobrecargs de empuadares

060-Error desviador empujadores

081:Fallo impuiso sincronizacién, consulte texto de ayuda
062 Blogueo de |a descarga de la encartonadora
082:Variador cinta alimentacion paquettes horizontal falla
064 Sobrecorriente cinta alimentacion paquettes.
065 Sobrecarga plegador de soiapas lado fio
068 Fallo de unidad e encoiado

067-Fallo de temperatura de cola

068 Excesivo tiempo hacia punto de referencia

i
Total
Tumo

horizontal

@ New Display

Principal
[3] 089:Almacen de pagustes vacio
P 070:Demasiadas solapas traseras abiertas
[3] O71:Estrelia giratoria falla demasiado paguetes
(3] 072:Falio dei detector de. eulocacor\ de paguetes.

%] 001:Estrella giratoria no reposicionado

4] 002:Cambio posicién paraca estrella giratoria

3] 003:Cambiada sincronizacién carro de placas

¥} 084:Cambiada sincronizacién de unidad principal
%] 007:Descarga de cartén (rechazo) completa

F%] 008:Sensor de presencia de! producto no OK

%] 00a:Falio producto muy aito

3 110:Error rotamock

€s | Pagu
30518.941 | producidos
30032 | |Jotal 30.100951
Tumo 30008
1 ~ [Bolsasentrantes |
SP_150 pagmin | \Tumo 30043 i

Transfer 3 Transfer 2 Transfer 1
| Bolsas juntas | Doble bolsa Bolsas juntas | Dobleboisa | Bolsas juntas | Doble bolsa.
[Tumo 0 & [Tumo 3| [Turno 0 @ [Tumo 3 [Tumo
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086

087
IOSS
059

PRCIRAGING O ,« SOP
[ . | | Bolsas Bols:
Total 7.178.452 Total12.108.825 | [Total 10.890.541
Turno 2621 Turno 14669 [Tumo 12748
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CASE PACKER DIGITAL TWIN

| 39

O F.'.I Vision

D 4 Kappa L07

Smurfit Kappa LINEA7 PLO7 Estado Maquina

1-Caja Pequefia
12 pagicaja

.n APILADOR NECESITA IR AORIGEN

SBN4 - BOTON PARADA

EMERG (APIL 1ZQ) . SQN18 SQN17 SQN‘\SE

Contador paquetes Enirada por Tumo || Gontador paqueles Salida por Tumo

Velocidad entrada pag x min Contador Cajas Salida Kappa
0 pag/min 0 Cajas

Apilador
B

A R QOEE

B1047 SAliDA
ALIMENTARIA BLOQUEADA

PARO MTEAUDA
(Paro Paletizador)

YVaoox = Electrovalvula
Bxooc = Fotocélula
Ux = Variadores
SQNxx = Puertas
Ix = Motor

03/08/2021 4:20:40

Q pag/min 4

Cinta Azul

Cuadro Eléctrico
ASIBUS 1 P PLC BATERIA
ASIBUS 2 4 KAl
KA230 KAZ
SQN19 ﬁ K
M| ME.1
E..
ERpTT S san20 g

Volteador

B o W

M160
5|B1040
HFats0

Py 7.1

B114/B245
B100/B102
B1066/B106
YV1264/5

SQN21 E

[] B1003 TOLVA VACIA
B1003 AVISO DE NIVEL BAJO EN TOLVA

EMERGENCIA (PANTALLA)

L
il §

SaN22 [ SaNg SQN1D 5
5] 5] S|
B1045
BE
! 2
us, M2 B1025
B1021 .
Almaceén E1000
Encoladores Plegadores Embalaje  EE]
SaNBE SaN? SaNg SQHS
Encoladora Nordon

VALOR INGORRECTO i i
SIN SELECCION DE USO DE MAQUINA O TAMARIO
PARAR MAQUINA EN USO DE PRUEBA



THE MAIN PI VISION ADVANTAGES

* Web based application, therefore faster to access the information.
* It give us a more intuitive user experience.

* There are Youtube tutorials available in Osisoft Learning Academy.

Short learning curve.

Reduce development time.

Reuse old Pl Processbook stuff by means of Pl PB to Pl Vision.

It will allow us to create future Control Tower for plant control.

4| 40 AV=VA



FOOD & BEVERAGE

Personal experience migrating legacy Pl ProcessBook %W

displays to Pl Vision

Challenge Solution
* Migrate 15 years of legacy PI * Pl ProcessBook to PI Vision
ProcessBook displays to Pl Vision Migration Utility

© 2021 AVEVA Group plc and its subsidiaries. All rights reserved.

Benefits

* We have migrated 15 years of
legacy Pl ProcessBook displays in
just one week.

* Have web based real time
dashboards in Pl Vision which is
going to allows us to create a
Control Tower System.

AV=VA



“We have moved 15 years of Pl ProcessBook
developments to Pl Vision in just one week”

Emilio Anglés

Kellogg’s Manufacturing Spain

AV=VA



Emilio Anglés Isern

ws40 CONNECTED

Power, controls and Information Systems Manager

* Kellogg’s Manufacturing Valls, Spain

* Emili.angles@Kellogg.com

L}
—
© 2021 AVEVA Group plc and its subsidiaries. All rights reserved. —



DZIEKUJE Cl , TAPADH LEIBH KEA LEBOHA
NGIYABONGA w I-u sasenanaa MISAOTRA ANAO E
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@ linkedin.com/company/aveva
0 @avevagroup

ABOUT AVEVA

AVEVA, a global leader in industrial software, drives digital transformation for industrial organizations
managing complex operational processes. Through Performance Intelligence, AVEVA connects the
power of information and artificial intelligence (Al) with human insight, to enable faster and more
precise decision making, helping industries to boost operational delivery and sustainability. Our

. cloud-enabled data platform, combined with software that spans design, engineering and operations,
asset performance, monitoring and control solutions delivers proven business value and outcomes to
over 20,000 customers worldwide, supported'by the largest industrial software ecosystem, including
5,500 partners and 5,700 certified developers.:AVEVA is headquarteredin Cambridge, UK, with over
6,000 employees at 90 locations in more than 40 countries. For more details visit:

2021 AVEVA Group plc and its subsidiaries. All rights reserved.
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http://www.aveva.com/

