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d Bpv 8y % ¥ 23 - Typical Operations in Brew &
Beverage Packaging
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Principles of Beverage Line Operation

—
* Line should be “Balanced” around the Filler

— Push empty containers “in” 135

— Pull full containers “out” . \ /

— Filler should run constant at 2 \ /
100% of its rated capacity o \ /

- Conveying System Design Criti| = \ /

— To prevent container damage o5 \ /

— Bi-Directional accumulation 100 S V AN— .
tables up and downstream of AT R S S
Filler to keep line running © M:Cmmype ‘

* Prerequisite factors for Good Line Design
— Conveyor Section Length
— Variable speed control for conveyors
— Adequate buffer space for accumulation

Proper calculation of buffer zones and control programming is

critical for optimal line layout and operation
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Traditional Principle of Conveyor Control

s

* High End Lines:

— Normally increase 1 or 2 sensors on the infeed conveyor to adjust
machine running speed to Low/Mid/High speed.
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— Conveyor will be controlled.
« Break down the line to several conveyor sections and handled by monitoring the
status of each section.

* The concept for this solution is actually filling up every section, make each section
as full as possible. If gap been detected, the upstream section will try to moving
faster to fill up the gap, ensure each machine can running continuously.
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Speed will increase to fill up next
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Concepts - Targets of Line Balance Control

s
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Line Buffering Concept
—

Modeling Line Components

Critical aspect of any form of LineFlow Control is estimating its fill volume as the fill
volume in combination with the own, preceding and subsequent unit's material speeds
Is the base of a decision to increase, decrease speed or even generate a stop.

Our approach will be to program a geometrical buffer model for each Line Element
that effectively passes counts of product (bottles) through the entire Line. For
machines (Fillers, Labelers, Sleevers, wrappers) the physical production rate is easy
to establish, while for bulk product conveyors this mechanism requires rate-relative
estimates using

— Length

— Width

— Physical Speed

— Calculating Fill Volumes of the system

— Understanding speeds and volumes of systems before and after



Line Buffering Control Technology
—

An AOI is use to handle the flow control for each conveyor section, input the
parameters of conveyor such like length/width/maximum volume/line speed etc.
The instruction will calculate the actual volume of within each section, also
realizing how many bottles are being deliver to next section.

We can link up each instruction, just like a soft line layout, programmer can

easily realized the status of each section and help to trouble shooting.
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Line Integration and Balance Control
Introduction

S

* A Concept where the line condition is simulated inside the

controller and external components (Conveyors) are
controlled

Each conveyor speed will be regulated based on their set
target utilization.

An Add-on instruction called Accumulator with math
algorithm will calculate the current utilization % of the
conveyor.

A Conveyor control add-on instruction with its user defined
rules and regulations will control the speed of the conveyor
based on the utilization data received from Accumulator
Aol.

The Utilisation Vs Speed rules changes based on the
conveyor function in the line (exit, accumulator, infeed).

The ecneed command from the convevvar control AO)I 1



Technology Toolsets (AOls) for Conveyor

Control

s

% Speed Control

Accumulator_Speed_Reg |

% Speed Control

Calculated

Control Interface

-Module Control Program : according
to the module functionality (eg : buffer
, dosing, pressureless combiner, etc)

-Up-down stream Machine status to
determine its module start/stop status

- Using accumulator utilization value
to carry out the pre-determine control
algorithm for mechanics interface

Drive Interface
-Control the VFD

-Scalar from motor
RPM to MPM

Accumulator_Speed_Reg DFR_Speed_Redg[2] | .. h{EnL‘-
Accumulator DR_02
Pres_Accumulstor DR_01 M Er 37—
Par_Target_|Hilization Line_Current_Recipe DR_02 . Hilization_SetPoirt
05€ | HOut_Enable_PIo—
Ct_acoum_Lilization 04351216
Par_Ltilization_High 07 & ESTS_Out_Spdes
Par_Speed_Perc_Dec 200«
Par_Lttilization_Low 03e HSTS_Acc Spdi—
= | Par_spesd_Perc_inc 200+
Par_Ltilization_High_High Dase HOSTS Max Spd—
Par_Accumulation_Speed S0«
Par_Run_hiax_Speed N0« HETS Min_Spd>—
Par_Run_hin_Speed 20«
Par_Stop_Time 20000«  HOSTS_Fero_Spod —
In_Enakble_Pl 0&
In_Pl_Speed n0e HSTS Stopped—
Ot _Speed_WPh 6.3915884 &
Ot _Mormal_Run_Sgpd 5891854 «
In_Speed_Reference DR_02.In_bottles
0.25333353 «
Speed
Command
L —
Utilization as

\ 4

- PI to control the
conveyor speed

-Line Speed value to
accumulator AOI




Simulation Model for Packaging Line

r ) 12/27/2009 7:31:44 PM
Eventhough Line is Still Empty all Conwveyors are running..Power Line Speed bpm: 165
Wastage

Raw Line Speed mpm: 9.9000

Please Click the Zone You Want to Know More. Reset Timers Labeler Selected m ¥1 | E

. — Filler o
: ~,

== -F—/—'JEI“' Warmer OH
DR_05 DR_06 DR _13k DR_13a DR_14 Labeler oH
Sleever OFF
: i oH
Filler DR_04 DR_07 DR_12 1‘ DR_11 DR_15 Case Pac
L
ﬁ# Sleever Labeler
0 160 |
Warmer i Vigres
I5 . | -L"ff' DR_16
DR_01 ? 167 I_I i Case Packer
DR_03 DR_10 ? DR_09
. IE| 167
[E— |  DR_D3 Sy N—
B P B —
DRE_02 =
1 2 3 4 5 B 7 5 g 10 11 12 13 14 15 16 17 18
Set Speed: 27 10 13 10 9 10 25 3 24 0 20 25 25 10 20 11 14 10

Utiization %:| 40.4 || 384 || 287 || 389 |[#12 |[ 408 |[61.2 || 404 |[515 || oo {798 || 00 |[ 21 |[ o0 |[ oo |[ 00 |[ 00 |[104]

Run Speedt | 270 | {100 [[125 |[102 || 89 |[100 || 250 |{310 ({240 || 00 |[195|[ 0o |[245]] a5 |[195|[105 ||140]] 95 |




Line Balancing Control for Beverage Line

Line Balancing Controller

gLl

Communication Interface Ethernet, DaviceNet, Profibus,

Shrink Wrapper/

Case Packer
Labeler/Sleaver

Rinsec/Filler/ Warmer/
Capper Pasleurizer

Conveyors



Benefit from Integrated Architecture Line

Interface

s

All Machines software developed using PackML standard

— State based programming with readily available template of PackML
Standard control and user interface for each machine. Ease of

operation and less training

Ease of Information exchange thru Ethernet
No need for physical digital/analog wiring

Pre-defined interface tags for machine to Line controller interface can

be used as Produce Consume tags

Less time to interface

Centralised availability of data and diagnostic information. Machine,
Conveyor Drive and Line Controller related data is available in one

centralized user interface.

Cty_ModeTranstions
Ciy_DisableStates
Cfy_ModeMames
Cmdd_Mode
Cimd_Reszet

Cmd_Start

Cmd_Stop

Cncd_Hald
Cmd_UnHold
Cmd_Suspend
Cmd_UnSuspend
Cmd_Abort

Cmd_Clear
Cmd_StateComplete
Ste_StateCurrentiMame
Ste_ModeCurrentMame

————————FPackbL_Statebodel_a01

PackhL _Statetodel _&0... UNOT _MachineStateModel_AC0 | .

Cty_ModeTranstions
Cty_DisableStates
Cfy_ModeMames

1 &

0=

o€

0«

0=

0&

0«

0=

0&

0&

0=
Ste_StateCurrentMame
Stz_ModeCurrentMame

I Ste_Clearing »—

B Sta_Stopped s
HSte Starting 3—
HCSts_ldle 3 —

M Sts_Suspended —
St Execute»—
HSte_Stopping —

St _Aharting >—
HCSte_Ahorted —
HSt=_Holding —
HSts_Held »—

Stz UnHolding —
HSte_Suspending —
HCEts_UnSuspending 32—
HSts_Resetting —

HC St Completing 32—

I Sts_Complete 3 —
HStz_ModeChangenotAllovwed —
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