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Presentation Index

Batch Traceability (2004-2005)
« Goal

» Needed data objects
 Traceability flow

» Solution description

Alarm Notifications (2004)
 Goal
 Basic concepts

» Solution description
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Batch Traceability — General Flow

Haau—0

Polymerization Line

Extrusion Chain

End Chain Silo Blending Silo
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Batch Traceability — Achievements

®
5 D
= Replacement of an old Laboratory system %V y
T

(manual data update, high costs - ROl over 100% in a few years)

; DCS Connection

(real time upgrading, checks on product compatibility, etc.)

Process Management

(real time production control and material movement)

Treatment of Quality Parameters

(automatic calculation on batch closure, results to SAP)

Upward and Downward Traceability

(complaint management, problem delimitation, etc.)
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Batch Traceability — Data Objects

Batch: a Batch of any material made.

Element: any piece of Equipment within the
Plant.

nit: an Element used for process activities
and production.

UnitBatch: a phase of production process
Inside a Unit, executed to make material.
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Batch Traceability — Data Objects

Transfer Record: an instance of material transfer.
Source and Destination are Plant
Elements or UnitBatches.

Tag : standard component representing a
measurement revealing data along the
time.

Property : object characteristic (unique value).
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Data Objects in our context

A Polymerization Line produces a Batch of Material at different

A Unit produces a Batch at different

Transfer Record

Unit | / The silo contains

\ ‘ / a Batch of Material

UnitBatches

A UnitBatch is always related to a Unit.

A Unit can have only one UnitBatch running at a time.
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Which Equipment is a Unit

Polymerization Line

Extrusion Chain

Fluff Production Granules Production
End Chain Silo Blending Silo
Commercial Batch Technical Batch
Declaration Blending
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Track Flow: Polymerization line = Silo

|- -"—-——"—- - = =
1 Batch in Quality l
| . UnitBatchl =1
. e : ’ Silo for in Quality
Polymerization | I . Material
Line L * UnitBatchn I

’ Element

Transfer Records

Unit == =====- I
I Batch out of Specs | Silo for out of
I . .
I * UnitBatchl I Specs Material
e —— I
' | : Element
| « UnitBatchn !

A Batch is produced during one or more UnitBatches. A UnitBatch belongs to
only one Batch. During each production period there is a batch transfer from the
polymerization line to the destination silo.
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Track Flow: Silo = Silo

Transfer Records

Third

Second

First

Element ©1 * Element

Element

» Material transfer activated by the Air Compressor

* One Transfer Record per each material Batch transferred

» A Transfer Record contains parameters such as Batch name, quantity, etc.

A silo can be the source or destination of several transports at the same time

« We assume Material is transferred into FIFO (first in first out) mode.
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Track Flow: Silo = Extruder = Silo

_______ 1

I B :
Fluff Silos pasel 1 :

110 « UnitBatch1
: I
> ® v : Silo for in

| * UnitBatchn - Quality

Elements Element| ||| = & === == — Material
‘ Element

Transfer Records

Transfer Records

Silo for out
of Specs
Material

Element

During each production phase (UnitBatch), at least two Fluff and one Recycling Batches
are used to produce the Granule Batch sent from the Extruder to the destination Silo. All
this Info is stored in the Transfer records.
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Track Flow: Technical Batch

|
Transformation of I
several Batches..... l
|

|

<€

Transfer Record -

Batch
UnitBatchl

Unit

.... into only one Batch inside the silo.

* A Batch is generated as a result of the blending operation.

 This Batch has a unique UnitBatch as its transformation process.

» Only one Transfer Record from the blending silo to itself. Input Batches
are all those initially contained. Output Batch is the produced one.

14
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Track Flow: Commercial Batch

Transformation ™ = == == == = == == = = = = = : Transformation
of one or more | Batch of one or more
Batches.... | : Batches....

3 £

I UnitBatch1 UnitBatch2 |

Transfer Record I | | | Transfer Record

<€ TR R [ >

Unit i_nto_ only on_e Batch Unit
inside the silos.

« All materials contained in one or more silos (two in the above example)
are declared to be the same Batch of material.

* A transformation process per silo is operated: all Batches (Batches)
inside a silo are transformed into the commercial one.

» The Commercial Batch (Batch) groups all transformation processes
(UnitBatches).

» There is a Transfer Record for each silo, moving material inside the silo.
Input: Batches initially dwelling. Output: Commercial Batch.
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Batch Traceability: Possible Solutions

Two possible solutions were examined; usage of

1) Pl Batch Data Base

2) Pl Analysis Framework

Data Object Pl Batch DB Pl - AF

Batch PIBatch

Unit PIUnit AF Element
UnitBatch PIUnitBatch

Element PI Module AF Element
Transfer Record PITransferRecord AF Transfer
Tag MDB Alias AF Attribute
Property MDB Property AF Attribute

16
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Batch Traceability: Solutions with Pl Batch Data Base

PRO:
« Only PI Batch Server Application is needed

 Less PI License Costs (points and software)

CON:
» PITransferRecords: indexes (only time) and name (not set)
» Performance doubts (real time update and management)

« More Programming and Configuration Costs
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Batch Traceability: Solutions with Analysis Framework

PRO:
 Easier Configuration
 Less Programming Costs

« Commitment on Performances

CON:
 More PI License Costs

* Pl — AF recently released (year 2004)

18 Empowering Business in Real Time. © Copyright 2010, OSlsoft LLC. All rights Reserved.
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Batch Traceability: chosen Solution

Choice: Solution with PI-AF due to performances and
programming costs.

Data Object Pl Batch DB Pl - AF

Batch PIBatch

Unit PIUnit AF Element
UnitBatch (opt.) PlUnitBatch

Element Pl Module AF Element
Transfer Record PITransferRecord AF Transfer
Tag MDB Alias AF Attribute
Property MDB Property AF Attribute

19
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Batch Traceability: Data Objects in our Solution

s#2 PlBatch: Batch of produced material, from polym.line,
extruder, blending, commercial batch declaration.

71 AF Element: any piece of Equip. concerning the Plant,
Including the ones producing

batches.
AF Transfer: record of Batch transfer from one

Element to another.

| PIUnit (optional): piece of Equipment where a Batch is
generated (polym.line, extruder, blend.silo...).

a Batch, like polymerlzatlon extrusion, blending,
commercial lot declaration.
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Batch Traceability: Architecture of our Solution

DCS Operator Console
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H@ File Edit View Insert Tools Draw Arrange Window Help =1=] x|
L IEE D B - ARG
[x»\oTormotsuneER=@Y, [a= ses eMXE||@

= =B
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LIGNE1 -
— = e B S ——
ST Batch Product Quantity | Flow 720.0
Flow [ 15 ] b EF05100180 PRODUITLOZ  22.349 Lot number| _ EFO5100180
Start-Time | . ] 4 EF05100179 PRODUITLOZ  38.457 :
End-Time [~ | o EF05100178 PRODUITLOZ  36.&75
Stopped 4 EF05100177 PRODUITLOZ  39.795 Stopped
4l EF05100176 FRODUITIOZ  39.795
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Upward Traceability Fluff or Other

Recycling Batch
Batch Fluff or
Granule Level Recycling
Batch Levels
_ Level 5 kg EF0400002HN
Technical
Batch 6 k EF0400003HN
Level EG0400002 |
5 kg EF0400003
5 Kg
2 kg
Commercial EF0400004
Batch Level E0430001
. 7 kg
4 Ki/ 15 Kg , 1 EF0400001HN
12 kg
E0430003 EG0400001 | EF0400001
16;9\ EF0400002
E0430002
EF0400003
EF0400004HN . 200001
EG0400003 < EG0400001HN % EF0400002
8 kg
0 Er0400004
4kg 3k EF0400001
EG400002HN ]

3kg EF0400002HN
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Downward Traceability

Granule Technical Commercial
Batch Batch Batch Level
Level Level
Fluff
Batch EG0400002 5Kg R E0430001 »
Level ZK‘?’/' g
EF0400004HN E0430003
- /
EG0400003 6Kg | E0430002 16 Kg

A
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Find the Equipment where fluff Batch “XYZ” was

9:03 — 9:08

8:10 — 8:25 5 kg 9:18 — 9:21

>
15 kg 9:23-9:33 3 kg
10 kg — 1 9:26-9:31
9:31 — 9:38 5kg

kg 7 7

Granule2 Granulel
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RLINK - SAP/QM

RLINK Inspection \\'ﬁs SA
é LABO Inspection % Results -
Custom
— ( ) mmm\mm/ Inspection _
- Requests Display /
— 4 Reporting
Collection of rreparqtionL_of v
nspection Lists
Inspection Results (CuF;tom)
Notification o -
(Custom) Pl %
/ — Display /
Wﬂﬂ”ﬂm Reporting
Data Entry B
Insp. Point on onvLine\

demand Analyses

DL
o 1|||||||||
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Expected results from Batch Traceability

~
® SN
- YA +

Complaints Control, Doc, Conduction Satisfaction
Management Analysis, ... Help
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Alarms Notifications: Why ?

== |

I T T
d TR
h‘ e A A
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What kind of Alarms ?

Degd &0 ol » | 9e % ooy SR |lam &as éM X
[*2NOTormolusR=oaE & x||o
Barco Nord Mo kversoe] Bl Noed Mo Averse] -

B

IR

- “Measurement Alarms”: tag

values are checked against a
threshold or status.

TIRSESSEA 11052000 161058 11052000 £595%

11052000 36 1155 »

Bance Yol Moy Averape]

10520085850 1LUS2000 36 9858 r-]
1»

| BB e Edt Viow Insen Took Diaw Anange Window Hep 18] x|
[beafan|yme|=|va(pes[Ec|mrR||ad=agaa|amnXa
[¥F|NEmereawhzxanssn||ay=||al]

Gl “‘SQC Alarms”: a sequence of
tag values are evaluated to verify if
a particular SQC alarm status is
happening.

/\/M P \A /\/\A
'V, 7/ vv

10/05/2000 15:30:57 10/05/2000 19:25.57 »

Ready ER - M
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Notification means
Send of SMS i/
%

Messages on the —>

Screen i

Send of e-mail
with documents
enclosed

Alarm

Detection

\\Q\\\\ AWy

i

I\

1IN

I

[N

1oy

I

(1N

i

iy

\“ ) )

il

l.. '

\

(Nl

Set of Input/Output
Tags
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Measurement Alarms: Basic Concepts

Step over the Threshold

15[

14, ._J_'

Tiead Eand -—

15,1

12,1

11,k

10,F

e

2EM22004 10.27.27 | 22,05 Mins) 25/02/2004 10:49.30
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15

14

13

12,

"

Measurement Alarms: Basic Concepts

Step over the Threshold with Filter Time

| j L

Dead Band
e K TR e A AR

250272004 10-32:00 17 50 Min(e) T 26272004 104930
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Statistical Alarms: Basic Concepts

Instability
Y 35 -
Sl PO : A A —
AT A * i LHITI IS=Srw
Al Emay
1 +
1 ﬂ l\j L 0.4
a 1]
1 point outside 30 2 out of 3 points beyond 20
b
35 W) !
3 Fa_fl 1
A x

15 SURE ;ﬁyf | ,rf ? A % fﬁx ik —

z * i-|'l -L .'I V 7 - 7 [ * 3
15 J% 7% o# . i s ¥

14 ¥ v 1 4% ¥

0.5

1] 1]

4 out of 5 points beyond o 8 successive points on

one side of the CL
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Statistical Alarms: Basic Concepts

Other Tests
k = s
oA w 4l ) o A a4
1; = i 1;:‘*»“"% IH{ ]". jﬁij
1 1 T
0.5 0
f a

Stratification Mixtures
3,5 T
3 /‘\ "

o X
A N O ad

0,5 A

Trend
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Statistical Alarms: Basic Concepts

Alarm Tag

® [t takes an alarm status according to Values/States of another Tag

» Are hierarchically grouped (Site/Area/Plant...)

® They can use time filters (alarm triggered after condition persistence)
® Possible States: Lolo, Low, Normal, High, Hihi...

® Threshold Value can be determined by another Tag (Reference)

 For each alarm tag we must define at least another one (Source)
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Statistical Alarms: Basic Concepts

SOC Tag

® [t 1s similar to an Alarm Tag with no Time Filter
* Possible States (in order of precedence):
OutsideControl, Outside2 Sigma, Outside1Sigma, OneSideofCL,
Stratification, Mixture, Trend, Normal
o Tests are made on the single states of the Source Tag
® For each SQC 1ag other 6 tags must be defined:
Source, Center Line, TestStatus, UCL, LCL, Reset
o Other 4 additional lugs can be defined:
USL, LSL, Comment, Product
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Alarm Notifications: usable Tag Types

Tag Type Usage of Source | Numeric Digital
Tag(s)
Process/Labo Tag X X
Calculated Tag X X X
Alarm Tag X X
SQC Tag X X

37
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Alarm Notifications: Pl Aliases configuration

a PI Module Database Editor - Microsoft Internet Explorer provided by Solvay Amigo 2002 - |I:I|5|

J File  Modifica  Wisualizza  Preferiti  Strumenti ? ﬁ
J = ndictro ~ = - @ fat | @Cerca [ Preferiti al,:rnnnlngia |I%v =] - JLiI‘lks @Intranet Access bo M35 Exchange
| Indirizza @ CAPIPCISMTMDBE ditor\MDBEditar  herl = v
Folder Iterns x| @ Sub-Modules l}% Pl Aliazes |@ Fl P[Dpertiegl
El@ Module Databases APlalias MName |Tag Mame |Server |Snapshot walue | Snapshot Time |
E"' ITR_SP1 T InputTag TEST ITR_SPI 71 22/04/2004 3:21:00
G- PI BatchDB ‘G OutputTag  PROVA ITR_SPI 5 22/04/2004 3:21:00
= PI ModuleDB
OS]
-l Allarmi_PI
Alarm_Code_Class
Clientsms
Mail_Server
: Test_aAllarrme
‘oo ofl Test_Statistico
EEI---@ Sodiera
-l BDTU
F-l e Calcali
----- ﬁ F.eqgister PI Servers
0 Objects  Type: PIModule Aliases: 2 Properties: 15 Effective Date: 01/017/1970 1:00:01  Query Date: 23/04/2004 12:12:22  Creator: | j
|@ Qperazione completata |E'D_J. My Compuket i
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Alarm Notifications: configuration for a process/labo tag

a PI Module Database Editor - Microsoft Internet Explorer provided by Solvay Amigo 2002 - |EI|£|

J File  Modifica  Wisualizza  Preferiti — Strumenti 7 ﬁ
J = [ndictrn ~ =* - @ fat | @Cerca el Preferiti @Cmnalngia | %v = ] - JLinks @&]lntranet Access to MSE |_|m|t Condition
J Indirizzo @ CAPIPC SMTMOBEditar MOEEditar bl j Vi
Test
Folder Tterns x| @ SubModules | & Plalisses [ Pl Piopsties | Text Messages
El@ Module Databsses & PIProperty Name |walue | Datatype |
E|m TTR—SPI @ Enable True Boolean
g PI BatchDB @ Cperataor = Stritig
- P ModuleDB EY" Limnit 439 String
' %OSI_ @ DeadBand ] String
=B AIarml_F‘I @ AlarmActive Falze Boolean
#larm_Code_Class @ Met_Meszage Tag @aFr Valore %V Soglia %5 String
Clu.antSMS @ SMS_Meszage Tag %%T: Walore %Y Soglia %5 String
Mail_Server @ Email_aAddress rmassirno, zupo@soluay, corm String Addressees
= - Rlants ) @ Email_Meszage Tag %T: Walore %V Soghia%S String
E‘@ Sodiera Bf" Met_Camputer ID R-1665 String
ol Test @ SMS_Phone_Murnber String
TESt—A”aﬁm? Bf" Ernail_attachrent cihallarmipihprova. txt String EnCIOsed
Test_Statistico Bf' PI_output_State 2.5 String d
era @ PI_Cutput_Enable True Boolean Ocument
@ Alarmm_Code_Class String
Output tag
values
0 <Chjects  Twpe: PIMadule Aliases: 2 Properties: 15 Effective Date: 01/01/1970 1:00:01  Guery Date: 23/04/2004 12:06:06 | LI (FalseTrue)
)

|@ Operazione completata l_ l_ |@ My Computer o
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Alarm Notifications: configuration for an alarm tag

=10l x|

a PI Module Database Editor - Microsoft Internet Explorer provided by Solvay Amigo 2002

J Fil=  Modifica  Wisualizza  Preferiti Skrumenti 7 ﬁ
J 4= Todictrn -~ = - @ fat | l@Cerca (%] Preferiti @Cmnnlugia | %- = - JLinks @Intranet fccess to M5 E ** lel'[ Condition
| Indirizzo @ CAPIPCYSMTYMDBE ditor\ MDEEditor  html | Py
Test_Allarme
Folder Iterns x| B Sub-Modules | Pl Aliases B’ Pl Propeties |
El@ Module Databases APIFroperty Name | walue | Datatype
E|m: ITR_SPI By Enable Falze Boolean
g PI BatchDB @' COperatar <= String
B WPl MaodulzDB B Limit . String
. %OSI_ @ DeadBand ] String
= Allarrni_P1 @ AlarmActive True Boolean
AI..arrn_Cnde_Class @ Met_Meszage Tag %T: Valore %V Soglia %S String
Clu.antSMS @ SMS_Meszage Tag %T: Valore %V Soglia %S String
Mail_Server @ Ernail_address rmassimo. zupo@solvay, com String
. Plants @ Ernail_Mezsage Tag %T: Valore %V Soglia %S String
= @ Sodiera Bf" Met_Computer_ID F-1665 String
Test @ §M3_Phone_Mumber String
Test_AIIar.mfa @ Ernail_attachment cihallarmipitprova. txt String
Test_Statistico Bf' PI_cutput_State 216 String
]@ Sodiera @ PI_oCutput_Enable True Boolean
BLTU @ Alarm_Code_Class Standard String
Caleoli
----- ﬂ Register PI Servars
0 bjects  Tywpe: PIMadule Aliases: 2 Properties: 15 Effective Date: 01/01/1970 1:00:01  Query Date: 23/04/2004 1 2:09:17 | ;I

l_ l_ |@. My Compuker o
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Alarm Notifications: configuration for an SQC tag

a PI Module Database Editor - Microsoft Internet Explorer provided by Sol¥ay Amigo 2002

J File  Modifica “isualizza  Preferiti  Strumenti ¢

=10l x|

J = Indigkra -~ =+ & fat | ‘Dicerca [Elpreferiti S Cronalogia ||%v = -

J Links &7 Intranet Access ko MS E

J Inditizzo @ CHAPIPCSMTYMDEE ditor i MDEEditor, bl

| Py

Test Statistico

Folder Iterns

= 1TR_sPI

W51

Caleoli

I Servers

&9 PI BatchDB

=-%% PI ModuleDE

Allarmi_PI
Alarmm_tCode_Class

ClientsMs

Mail_Server

E@ My Module Databaszes

Test_Allarrme
Test_Statistico

x| M SubModues | & Plaliases B PIPropetties

APIProperty Name I'-.-'alue iDatatype I
@ Enable Falze Boolean
@ Cperatar = String
B Limit OutsideControl String
@ CeadBand ] Couble
@' AlarmActive Falze Boolean
@ Met_Meszage Tag %T: Valore %V Soglia %S String
@ 5ME5_Message String
@ Ernail_address String
@ Ernail_Mezsage String
@ Met_Cormputer_ID r-1665 String
@ SMS_Phone_Nurmber String
@ Ernail_attachment String
Bf' PI_cutput_State String
@ PI_oCutput_Enable False Boolean
@ Alarm_Code_Class SQC String

0 Zbjects  Tywpe: PIMadule

Aliases: 2 Properties: 15  Effective Date: 01/01/1970 1:00:01

|@ Operazione completata

Query Date; 23/04/2004 12:11:08

l_ l_ |@. My Compuker

A
4

Limit condition
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Customizations for Batch Traceability and Alarm Notifications (, OSlsoft.

Alarm Notifications
PI-ACE contexts

PI-ACE Manager
Server Executable Module Context Tag Help

Blw|a] &[>]:] »[n]| 2

= é PI_Control ZI
 =-f# PI_Control_CLS il
] -»"@5;; Input Tags Priority Normal
i % ‘&, Dutput Tags Schedule Type Natural
- = & Contests Latency 15
; @@ \WTR_SPI\Applicazioni\Pl_ControhClorometanitRSMB01 Bassa der T"nggfags I1nputT -
{ SWTR_SPI \.&ppl!caz!on!\PI_Contlol\Clorometam\HSM8EI4 Densita H Calculation Limit 600
: SWITR_SPINApplicazionivPl_Control\HHY4300F T 01 CL Violations 0
| f SWITR_SPINApplicazioniyPl_Control\UEADELTA_EDS_LUNEDI _':j Maximum CL Violations 1]
4 »

Configuration Tool

EProprieté di 'MW ITR_SPI\Applicazioni®PI_ControliPI Teskt - |E||5|
General Input Tags Output Tag SKMS Met Meszenger Email T Annatation
—Input Tag
ITag |TEST _I IPoint Type |F|oat32
IDescription ITag di Prova per Allammi
I\/alue P I» 'Zero Fl ISpan |4CID
—Input Tag 2
ITag ITEST_INT _I IUSE as Limit |N0 ﬂ
IDescription |Test Float
— Contral Parameter
IHoId Alarm INO d IAIarm Active INO ﬂ
ILimit Jzo IAIarm Code Class | j
IDperator |> j IDead Band ID
Download Copy a5 New Fefresh Return
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Customizations for Batch Traceability and Alarm Notifications {(, OSlsoft.

Project Costs

Batch Traceability

Purchases: PI-AF + PI-ACE + PI-Batch (if modules are not owned)

External Development/Installation: around 100 k€

Alarm Notifications

Purchases:
e PI-ACE + PI-SQC (if modules are not owned)
* Software for sending SMS and e-mail

Internal Development: around 30 working days
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