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Can Line Project

 Added capacity for canned productsin Q2 2018
e Ability to fill 12 ounce and 19.2 ounce cans

 Small footprint due to space constraints
 Mezzanine level was built for canning
 Allintegrated machines are from different OEM’s

* Integration with plant SCADA, MES, and ERP systems

* Integration with data collection network and Pl System was a
requirement.
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Status and Messages only
accessed on disparate HMl'’s
Difficult to identify root cause
or first fault

Operators have limited
downtime reason codes to scan
Scans are subjective

Downtime events stored in SQL
database with limited access
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Reporting Manually Captured Downtime

Quality loss calculated from ERP output -Total Machine Downtime
0:21:02

Unknown beer loss
requires investigation.

Quality kickouts,
1.7

Pulled product, /
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0:23:42
What is being
Post run loss,7.0/

tracked on paper?

= Pre-run = Tracked on paper = Post run loss

» Pulled product = Quality kickouts = Bad Seal ReaSO n COdeS for /. DOUg|35 Vantra \

= Under-Filled = Unknown e Palletizer

downtime not | = Depalietizer
included. » Sentry Tray Packer
® Full Case Conveyance

e
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Requirements for OEE/TEEP

Must be calculated using mostly machine data.

Pl System Event Frames and Pl Data Archive streams will be used for
source data.

Independent of personnel scheduling and production scheduling.
User should be able to select a time range.

Be able to determine root cause downtime.

Reporting must be dynamic for end user data exploration.

Empower the user to choose date parameters and drill down to find
machine based reason codes for the six big losses.
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Data Collection Challenges

 Each machine has an independent PLC that communicates over peer to
peer network. Several have proprietary controls and only export
aggregate data.

 Most of the PLC programs are time intensive to decipher.
e Digital state values can be stored in proprietary HMI.

* Inconsistent connectivity to controllers once connected to the plant data
collection network.




Pl System Integration

Web Server
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Pl System Integration

e Utilize Pl Interface for OPC DA to collect data from RSLinx OPC server.

* Leverage PI RDBMS interface to query databases where live data is sent.
* Forcan inspection equipment, which is the source of reject counts and reasons.

e Used the distribution approach to store time series data to Pl Tags for each
counter and reject code.

* Configuration of Asset Framework
* Necessary for Asset Analytics and Event Frame generation

e Use PI System Access and Pl Web API to query for report data.
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Pl System Development Strategy

R Point Buider - PI System Management Tooks
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=] Design Speed
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Instrument tagis the PLC tag address. Can be
searched for development or troubleshooting.

e Use enterprise naming standard for tags for consistency
::;" 5 Tl AR e
s T e 5 __ throughout systems.

Start with configuring only what s
immediately needed for the project

Status

Counters

Messages
Procedurereferences
Recipe parameters
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Event Frame Generation Strategy

@ \\PI-ARCHIVE-01\Deschutes Brewery - Pl System Explorer
File View Go Tools Help
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Event Frame Generation Strategy

Pack Former

Problem: How do we ensure
generation of end to end events
to capture all downtime and
production?

Solution: Use machine status
attributes in step triggers, or use a
combination of status, message,

and boolean attributes for explicit
triggers

General Chid Elements Attributes Ports = Analyses Notification Rules  Version

N e
o m @ @ Name Backfilling Description: |
) H  Downtime ) ” Categories: D
) f®  ProducedCans @ Analysis Type:  (
/] H  Production 9 Create a new no'
Generation Mode: Event Frame Template: [CanUnit Downtime
Add.. v ElE
Name Expression Tuefor | Severity Output Attribute
R
StartTriggerl |'Unit Active' = @ AND 'Status' <> "Execute” 10 seconds | None %
'@ Outputs atclose ;
IF TagVal('Recipe Number',EventFrame("StartTime")) <> TagVal('Recipe Numb
ChangeOver THEN 1 Change Over
ELSE @
IF ChangeOve!
ChangeOverType | THEN Concat(TagVal( Recipe Name',EventFrame("StartTime"))," to ",Tagval(' Change Over Type
ELSE

» Utilize output attribute features for

General ChildElements Attributes Ports Analyses Notification Rules Version

dl m

—— summarized values, or condition

identification.

li
Categories: DomvtrrmOEENegalvePerfo«
Analysis Type: () Expression () Rollup

Create a new notification rule for Downtime St

e 3 © Name Backilling
9 H  Downtime Procedure o
9 H  Downtime Status ()
9 H  Production o
9 H  Unit Procedure Q
Generation Mode: Event Frame Template: | Can Unit Downtime

Triggering Input: | Status

2o s

All transitions would close the open event frame and start a new event frame unless the transition is to a zeroth state
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Becvte 4 |2 §U Q)| 6 Query Compendiom
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WHERE ef .StartTime >= N'*-90d"
OPTION(IGNORE ERRORS)|

Explain how the data is captured. s

[ Nome SaTime EndTee EventFrameld
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| X200203215645.742 | 2020-0003 220803993 | S6c3e3
200203215805720 | 2020.0003215629729 | 98
| 2000203215748718 | 20200203 215805720 | 9c3akcd

T Transposeiechive_Keg Lans Heads

Use a report platform that allows access =g,
to current data. e o

* Pl OLEDB Enterprise for Event Frame queries % 2 M. b e

geeuDam N~

| 2020-02-03210830353 | 2020-02-0321:3220007  9c3afc3-24
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* Pl Web API for tag values

Params @ Authorization @ Headers (7) Body Pre-request Script Tests Settings

Flexibility for end user analysis.

KEY VALUE

[ ] N Ot h | n g | S eXC| u d e d by th e SO u rce q u e r| e S webid P1ABEUEK:QVIDSEIWRSOWMVXERYNDSFVURVMgQIFVOVSWVXCUKVXID)CUEFDSOFHSUSHXENH

selectedFields Items.Timestamp;ltems.Value

* Enablereport level exploration and analysis Ll
endTime *
maxcount 9000

Key Value

Body Cookies Headers (5) TestResults




OEE Report

Line Availability
45.8%
Release Line Availability
41.0%
Depalletizer Availability
28.5%
Filler Availability
373%
Pack Former Availability
22.82%

Tray Packer Availability

OEE/TEEP

Line Performance

31.8%

Release Line Performance
29.4%

Depalletizer Performance
91.7%

Filler Performance

46.6%

Pack Former Performance

72.5%
Tray Packer Performance

Line Quality

99.0%

Release Line Quality
99.3%

Depalletizer Quality
99.8%

Filler Quality

47.7%

Pack Former Quality
99.2%

Tray Packer Quality

Day Selection Date

All

Top Prod

v 2/23/2020

Outfeed Backup

Held

Stopped

Infeed Empty

Prepared

Emergency Stop

Branch Line Infeed Em...

External Failure

uction Downtime
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Availability Analysis

Day Selection Date & v Filler L
: il
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Monday ‘ > < )
Basic Position
Tuesday "
Production
Wednesday Unit issi
Product Admission
Thursday 25
a Friday All v [R;ns:ng thauBt CISP Culg:sA _
- splacement By Sterile Air Into
] Saturday i ¥ ‘
Production Preparation
CIP Circuit With Draining
CiP Circuit Without Draining
|
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Performance Analysis

Day Selection v Date

Select all 2/3/2020 2/29/2020 @Filer @Pack Former @ Palletizer @ Tray Packer @Release Line
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Quality Analysis

Day Selection v Date L v

=] Select all 22472020 2/29/2020 @Filler Rejects @Underfills @Seamer Rejects @ Sampling @No Closure
Monday

v 1.05% —
4 Tuesday O—O 11.35% —
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Thursday 2.16% —
[l Friday 3222%
[] Saturday
Beer Waste Type @ High DO @High EBC
53.23%
Y =&
— Empty Can Rejects
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I I I I I ‘ I -
525 526 527 528 529 530 531
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Conclusion

* We were able to create PI tags for all of the PLC EFFICIENCY

tags of interest on the canning line.

e Efficiently configured Asset Framework and

implemented an efficient strategy for event —

frame generation.

. . ) Speed Quadlity Costs
 Developed dynamic reporting for improved data

integrity and analytic capabilities for end users.

 Immediately recognized significant losses
outside of what was being manually scanned.
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* Experiment with differentreporting
platforms.

* Refine Event Frame Templates.
* Increase drill down and analytic capabilities.

* Pl Vision display of real-time fault location
for operators.

e Use similar strategy for cellars, brewhouse,
and other packaging lines.
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OEE Model for Canning Craft Beer DESCHUTES

BREWERY.

CHALLENGES P SOLUTION P BENEFITS
Lack of detail for Use the PI System to Increased visibility of
can line downtime historize data from can line operation.

ts each system, allowing _
events. genehr_atlorkl) of g Immediately
Downtime and machine based recognized, and
quality loss tracking gf,’gmg’ and downtime quantified processes
has been subjective. ' generating greatest

Develop dyndamicI waste.
Can Line has reporting and analysis o .
disparate systems for all users. _Ft>er|r$12t|zat|on of action
: [ :

‘ ‘ While we are just starting to collect machine data from our can line and measure OEE with it, we

are already seeing exciting results and revealing low-hanging fruit for efficiency improvements.
Kyle Kotaich, Senior Data Analyst, Deschutes Brewery
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