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Smart Batch
Monitoring with VBA

Improving Visibility and Problem Identification

Presented by Kelsey Duffy
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About Sartomer

Division of Arkema Inc
Headquartered in Exton, PA

Production plants in West Chester, PA; Chatham,
VA, France; China

Specialty acrylic and methacrylic monomers
Hundreds of different products
Products are UV curable liquid monomers

Major industries include paints, inks, coatings,
flooring, electronics, and fiber optics
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West Chester, PA
Monomer Production

Business Challenge

11 different reactors
250 different recipes
Each recipe runs differently
Each vessel acts differently
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Impossible for every
operator to know what
every product is “supposed”
to look like in every vessel

O Small problems go
unnoticed until they
become major
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Solution

Pl ProcessBook display that
runs 24/7 untouched

Plots characteristic trends
of currently active batches

O Plots the recent batches of

that product in that vessel
and a golden batch as a
shadow for the current
batch

VBA automatically updates
the Pl ProcessBook display
every time a vessel
changes batches

SARTOMER

ARKEMA G

Results and Benefits
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Better production visibility

More robust problem
identification

More proactive production

Easier to walk into the
control room and get a feel
for how production is going

Chaotic control loops
become very obvious very
quickly and can be
clamped quicker
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Display Overview

0 One Batch Group per vessel

O Graphs the characteristic trends of
the actively running batches

L Recent production and golden
batch graphed behind it as a shadow

L Shows how the batch “should” look

O Batch groups automatically update
when a batch starts or finishes

O The display uses Pl ProcessBook,
Pl Batch, Pl BatchView, and Visual
Basic
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Header
PRODUCT1V1
73— V/€SSEl Name
RX_H_ATMOS Product
Agitator Power Ba.tCh |d
0 i
311 3 5 hours 10 12 14 16 18 . .
Temperature Chal’aCteI’IStIC
trends

3 5 hours 10 12 14 16 18

Default Pl ProcessBook colors
Green — current batch
Blue — completed batches

Yellow — golden batch
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Visual Basic

O VBA is event based

= An “event” could be anything from the display opening, to a Pl Server
tag updating, to a user clicking on a text box

= Code can be written that runs on every occurrence of that event.

U Event triggers used by this display
= When the display opens
= When any vessel’s product tag updates

O This allows the display to run 24/7 untouched
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Display - Batch Sequence

PRODUCT1.V1
507383
RX_H_ATMOS

Agitator Power

hours 10 12 14 16 18

hours 10 12 14 16 18

N

hours 10 12 14 16 18

Batch 1
finishes

BatchGroup
clears

Agitator Power

Temperature
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REACTOR-B

FREE

hours 11

hours 11

hours 11

Batch 2
starts

BatchGroup
shows new
product

REACTOR-B

PRODUCT2.V1
506736
RX_GLY CHG

Agitator Power

4 8 hours 16 20 24

8 hours 16 20 24 28

507542 s

4 0 4 8 hours 16 20

2% 3
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Display - Batch Sequence

REACTOR-B REACTOR-B REACTOR-B

PRODUCT2.V1
These are all FREE 508736
RX_GLY_CHG
batches of : : i
Agitator Power Agitator Power
Product 1

hours 10 12 14 16 18 hours 11 B8 hours 16 20 24 28

Temperature

140

hours 10 12 14 16 18 8 hours 16 20 24 28

N

N

8 hours 16 20 24 2%

hours 10 12 14 16 18
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Display - Batch Sequence

REACTOR-B REACTOR-B REACTOR-B

PRODUCT1.V1 Reactor PRODUCT2.V1
507383 @ 508736
RX_H_ATMOS goes free RX_GLY_CHG

Agitator Power Agitator Power Agitator Power

Batchgroup [
clears

5 hours 10 12 14 16 18 3 hours 11 . 8 hours 16 20 24 28

Temperature

140

hours 10 12 14 16 18 3 c 8 hours 16 20 24 28

hours 10 12 14 16 18 3 : 8 hours 16 20 24 2%
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Display -

REACTOR-B

PRODUCT1V1
507383
R¥_H_ATMOS

Agitator Power

hours 10 12 14 16 18

hours 10 12 14 16 18

N

hours 10 12 14 16 18
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Batch Sequence

e —— | nEACTORE
PRODUCT2.V,

New batch

RX_GLY CHG

starts

Agitator Power Agitator Power

hours 11 4 8 hours 16 20 24

Temperature

hours 11 8 hours 16 20 24 28

Shows recent
batches and
golden batch

for Product 2 N

4 0 4 8 hours 16 20 24 2%

hours 11
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Code Logic — Free State

eatcDetiiioh J [~
————
Main | Layout I Settings

Search Parameters REACTOR-A
Find:  [Thelsst v| 4 - [PnitBatches | ] -

Indude: ) Running () Completed (@ Both ai
- - : ear FREE
+
[M Advanced Search
poan o] T O (o) :
Linit Mame * | REACTOR_/ E]
Time Range and Duration:
Between: *-365day - and * -
’MyLength v] | vl ari v|

Batch ID Ga' \F StartTime End Time Pradu Unit MName Procedure -
” Reactor Is empty
il
o
i’
N

[# 509455 2/25/2014 7:13:... 2/26/2014 1:53:... PRODUCTL! REACTOR_A
[# 509443 2(23/2014 10:08... 2/25/2014 12:41... PRODUCT4 V1
[# 509373 2/22/20149:49:... 2/23/20149:12:... PRODUCTIV1
[+ 509386 2/20/2014 1:15:... 2/22/2014 12:57... PRODUCT7 V1

Product tag is blank

< T | o

@ Common () All
[E PiBaiz " 2
e asen | Add Alias -> | @, PiBaGen |DecanterWeight
‘&, PiBaGen |RxAgitatorPwr El
Tag Search... E ‘&, PiBaGen|RxTemp
| ‘%, PiBaGen|RaxRefluxRate

NE— The Batch Group search starts off free

|Tags!Aliases

| Custom Placeholders

oK Cancel Hep | /|
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Code Logic — Batch Start

Eatcw v ﬁ E
Main | Layout I Settings
Search Parameters
Find: [The Last v] 4 = [PIUnitBatd’\es '] ] -
Indude: (C) Running () Completed @ Both
Batch ID | 507730

- Advanced Search

Product = | PRODUCTLNL \

UnitName w| REACTOR_A \ ()

Time Range and Duration:
5/18/13 11:59PM -

Between: 5/18/13 12:00AM J\K
[anyLength | -] and [N -]
\

0 Cama )

Batch ID
[# 507730

Ga° WF Start Time End Time Procedure

Go %% 5/18/20137:27:... 5/18/20138:30:... PRODUCTI.

Unit Name
REACTOR_A

N i ™S
Available Aliases: \
@ Common () All |Tags,fAIiases

= [ PiBaGen

Add Alias ->

%, FiBaGen|DecanteriWeight
‘&3, PiBaGen|RxAgitatorPwr
‘&3 PiBaGen|RxTemp

‘g3, PiBaGen|RxRefluxRate
e [T, YO ..

e "

s )]

Custom Placeholders

OK
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REACTOR-A

FRODUCT1.V1
509455

RX_SETUP

A new batch is assigned to the reactor

The vessel’s product tag updates and
triggers a visual basic event

Search parameters set for the golden batch

Golden batch is anchored to results table

4
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© Copyright 2014 OSlsoft, LLC.




Code Logic — Batch Start

e —
Mai :
ain | Layout [ settings REACTOR-A
Search Parameters
Find:  [Thelast v| 4 2 [PlniBatches | I I~ FRODUCT1.V1
Indude: (©) Running (©) Completed @ Both E09455
[M l Advanced Search RJ(_SEIIF
Product v PRODUCTIVI o O
~ e |
UnitMame | REACTOR_A § (]
Time Range and Duration:
Between: *-365day +* and * \v
(i) | 7 o | -
Batch ID go* %% StartTime End Time Product Unit Mame Procedure
[ 509455 G 2/25/2014 7:13:... 2/26/2014 1:53:... PRODUCT1V1  REACTOR_A
[ 508252 s 8/4/2013 2:18:1... 8/7/2013 10:18:... PRODUCTLV1  REACTOR_A COde Changes the batCh SearCh to the
[ 508246 Gt 8/3/2013 7:01:1... B/4/20139:10:5... PRODUCTIVI  REACTOR_A .
[ 508245 & 8/2/2013 7:10:4... §/3/20135:31:2... PRODUCTIVI  REACTOR_A
& 507730 G %% 5/18/2013 7:27:... 5/19/20138:30:... PRODUCTIVI  REACTOR_A current prOdUCt In that Vessel
\NEN m —— r
Available Al : H
st The golden batch was anchored, so it
ommon () |Tags,{.|'-\]iases
# [BjFiBacen Add Allas > " stays on the results table
‘T, PiBaGen|RxAgitatorPwr B
Tag Search... ” T l ‘&, PiBaGen |[RxTemp
Custom Placeholders ? EIE?ET!EX‘ESCI_U_KE_E.E_ -

OK Cancel

Help
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Example Problem Identification

Condensate Temp = R
ecanter Weig

This temperature spike
and solvent jump are red [
* flags to the operator that
we had a problem while
he was out of the control [ T

Solvent Stripped room. - -

Temperature
2500

| f This batch reacted poorly
L but could be salvaged in _
the next unit operation,
Ry . instead of investigating its
0 1 low yield after the fact.

OSlsoft. USERS CONFERENCE 2014 (® @OSlIsoftUC | #UC2014 © Copyright 2014 OSlsoft, LLC. (@I



Summary

O Allows very flexible production while retaining precise batch monitoring

U Expected values are updated automatically and are vessel specific

QO Perfect fit for batch plants with swing production vessels, but good for
anyone with a repeatable unit operation

O Display provides better production visibility

O Provides more foresight on problems

0 Operations and maintenance better absorb disturbances
0 Reduce repeating and propagation of issues

1 Plant runs smoother and better.
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Kelsey Duffy

« Kkelsey.duffy@arkema.com

« Plant Process Engineer
* Arkema, Inc
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