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PROJECT BACKGROUND

PLANNING AND PROJECT
MANAGEMENT

ANALYSIS

RESULTS

RECOMMENDATIONS
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THE CLIENT

Perfection Pet Foods (PPF) is an
extruded dry pet food and baked
biscuit manufacturer in Visalia, CA.

They produce a private label for
retailers and contract
manufacturing for brand owners.

Their facility is state-of-the-art with a
significant focus on food safety.
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HIGH YIELD PROBLEM SYSTEMIC
LOSS (SHRINK) STATEMENT EFFECTS

Perfection Pet The variables that - Totalloss in end
Foods (PPF) has cause shrink in product

seen higher shrink kibble are unknown - Decrease in profit
than expected on and PPF is unable + Decrease in capacity
Kibble to control or « Disrupted scheduling

reduce shrink
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of Scope @

Dog & Cat Kibble Biscuit

Batch Sizing Manufacturing
Determine Causes of - Facility Layout
Shrink « Cost Savings

« Analyze Formula Calculations
sequencing - Data before 2019

Data 2019-Present

SWANSON
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Identify possible
causal vairables

Determine
variables’ impact
on shrink

Develop tools to
optimize shrink

Enable client to
understand and
control shrink

Design a solution
using both
quantitative and
qualitative methods

Use a comprehensive
approach that
integrates Pitt’s IE
Curriculum

Develop Leadership,
Teamwork, and
Project
Management skillsets

Refine Presentation,
Communication,
and Professional

NUNEIN

STVOO 103rodd
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Currently averaging
13.5% shrink

SORIIAW 1O3rodd

Target of average
7% shrink
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MEASURE IMPROVE AND

Data collection and CONTROL

orginization Discuss results with
client, provide
recommendations

AOOTOAOHIIW NOILNTOS

DEFINE ANALYZE REPORT
Outline the problem Process data with Finalize suggestions
and define scope. Excel and Minitab and develop report

and presentation
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Machines Processes

Extruder Lines

B

# Component;

Breakdowns

[
»

2 Sequencing

[
»

Start-Ups

v

Temp/Humidity

>

WVYY3OVId ANOYHSIA

Meat Type

»

Shift .
Performance /Moisture Loss Bag Sizing

Batch Size

»
>

»
»

Shelf Life

Weekday

v

Environment Materials Measurements
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+ Data provided was reviewed

* Additional data was requested

+ Additional data on extruders,
breakdowns, scheduling, ingredients,
etc. was reviewed

To conduct a multivariate analysis, an
attempt at combining data sets was started.

ONNRFHLIVO Vivd

The Run ID was the best unique identifier

A "Pseudo Run ID” was developed for
datasets without Run ID. This helped
combine some of related data.

Ex. WLDKN310-4/22/2020
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SOFTWARE TOOLS STATISTICS VISUALIZATIONS
Excel ANOVA
(it Regression e
VBAMé( ;\T/\gbcrog ?Uolgiil?zgg Confidenge Intervals

Pivot Charts and Tables
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Weekly Zoom Calls
Increased Communication
Impromptu Zoom Calls

Lack of in person
communication

Possible virtual tour, but
this did not play a factor

SYIYAVE ANV DISIY

Project delayed Adhere to Project
or off schedule Management Documents

WANSCO
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Incomplete
and
Inconsistent
data
recording

Lack of
connection
between
data

Insufficient
data
sources

SINIVYISNOD
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Delays in
data
analysis
stage of
project

Focus on
smaller
pieces of
overall
analysis

Increased
comm.
with client
fo acquire
more data
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Key: Machines Processes
Promising Results R
9 Extruder Lines

[
»

# Components |

Insufficient data

Breakdowns

> Sequencing

»

A 4
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Meat Type

»

Shift B izi
Performance a9 3ng
g Batch Size
Weekday Shelf Life >

v

/4
Environment Materials Measurementis PITT | ENGINEERING
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Interval Plot of % YIELD LOSS vs Extruder Line Combined
95% Cl for the Mean

% YIELD LOSS

2

Extruder Line Combined

The pooled standard deviation is used to calculate the intervals,

Extrusion Line

13.60%
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Interval Plot of % YIELD LOSS vs Extrusion Line
95% Cl for the Mean
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Extrusion Line Mo Extrusion Line No.2 Extrusion Line No.3
Extrusion Line

The pooled standard deviation is used to calculate the intervals,

Extrusion Line Grouping Information Using the Tukey Method and 95% Confidence

Extrusion Line N Mean Grouping
Extrusion LineNo.3 231 015506 A
Extrusion LineNo.2 210 012682 B
Extrusion LineNo.1 169 011208 B

Means that do not share & letter are significantly different. PITT | ESNV(‘S\/III\;IEJE (IJ é
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Interval Plot of % YIELD LOSS vs Subcategory
95% CI for the Mean

% YIELD LOSS

Subcategory

The pooled standard deviation is used to calculate the intervals,

Breakdown

Change Back Pressure Plate

Clamshell Plugged

Fine Meal Bin Hanging Up 14.00%
Out of Mash 103 12.88%
Switching Raw Bins 29 10.12%
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Interval Plot of % Yield Loss vs Sum of Start ups
95% Cl for the Mean

% Yield Loss

T T T T T T T T
L 6 7 8 9 1012 13 14 15 16 18 19 20 26 31 32 33 34 49 &9

Sum of Start ups

The pooled standard deviation s used to calculate the intervals,

SdNIYVIS
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Number of Startups per Run vs. Average % Yield Loss
2000%
1E00%

w
=1

1600%
1400%

1200% §
g
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m Count of Total Start-Ups

v rage of % YIELD LOSS

Countof Total Startups
[ )
=

=
=

b 11 11 1 15
Murmber of Startups per Run

4 5 3 7

PITT |20E50:

T R I A L



Interval Plot of Yield Loss_numeric
95% ClI for the Mean
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Chicken Grain Lamb Salmon

Meat Type

Individual standard deviations are used to calculate the intervals,

Meat Type

Beef

Chicken
Grain 10.34%
Lamb 78 11.96%

Nellagle]g 148 12.39% PITT | ,
Turkey 91 18.44% N oo sENTGIyE.ERlN(E




Interval Plot of Yield Loss_numeric
95% Cl for the Mean

Yield Loss_numeric

Cat or Dog

Individual standard deviations are used to calculate the intervals,

dOO4d ©0d dNV 1vO

Food Type

Dog

Cat
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Frequency of Batch Size and The Related Yield Loss
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00-30 | 030-60 | 060-90 | 090-120 | 120-150 | 150-180 | 180-210 @ 210-240 | 240-270 | 270-300 | 300+
E Count of BATCHED 115 213 210 144 102 55 32 42 13 79
— fverage of % YIELD LOSS  19% 17% 13% 12% 11% 10% 9% 9% 10% 7%
Batch Size (Tons)
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Year Y FORMULA .Y
Count of BATCHED  Average of 3 YIELD LOSS

Formula Analysis

. Count of BATCHED
—fyvarage of % YIELD LOSS

Batch Range -

SVINWYIOA - ONIZIS HO1V Y
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Fitted Line Plot
Average of ABS % Off Target = 0.09188 + 0.000050 Average of Avg Temp

- 3 0.0382240
R-5q 0.0%
R-5qfadj) 0.0%

Average of ABS % Off Target

Average of Avg Temp
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Pre-Batching Changes

o

—— P e— ST

ANRIHS - SAVAIIIM

: . Thumdw .

PITT |20E50:

I N D Uu s T R I A L




Bottlenecks by Month

2019Mar  2019Apr 2019 May 2019Jun  20190ct  2019Nov 2019Dec  2020Jan  2020Feb
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Coefficients

Term Coef SE Coef T-Value P-Value VIF
Constant 0.1025 0.0161 6.36 0.000
3 0.0413 0.0297 1.39 0.166 1.59
4 00242 00353 0.&09 0,494 172
5 0.1473 0.0267 531 0.0001.47
7 0.1490 0.0342 436 0.000 1.46 Term Coef SE Coef T-Value P-Value VIF
-0.0460 0.0591 070 0428 1.41 Constant 0.12028 0.00538 2235 0.000
0022 0125 042  0.860 1.28 Small 0.07565 0.00582 771 0.0001.04 |
-0.245 0.469 -0.52 0.602 1.11 Medium 0.0104 0.0124 0.84 0.402 1.04

0.0184 0.0237 078 0.439 1.61
0217 0142 -1.52 0.129 1.03
0391 0943 -0.41 0679120 Coefficients

0:0255 0.0307 0.3 0408 17e Term Coef SE Coef T-Value P-Value VIF
-0.0137 0.0220 -0.62 0.5352.18 Constant 01307 0.0104 1258 0.000

00701 00192 363 0000242 Large  -0.0104 00124 -0.84 0.4022.19

-0.0511 00373 -1.37 072120 [(Small __0.0852 0.0142 458 0.000 2.19
-0.0141 00222 -0.63 0527 1.90

Coefficients
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Recommendations,
Implementations &

Benefits

Data Collection
Recommendations




Overall Recommendation: Introduce a
Hierarchical format for data collection

orandmother

daughter

.

eranddaughter erandson eranddaughter grandson
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Recommendation 1: Lot #/Run ID Implementation

Recommendation:
Incorporate a
unique identifier in
each of PPF's

P ion:
datasets Implementation

Include a columniin
each of the datasets

for Run ID

Ex: 2004-28 Benefit:
1 1 Would allow for all

Year Month Run # datasets to be
combined and for
multivariate analysis
to be conducted

PITT | ENGINEERTNG
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Recommendation 2: Recording Shrink and

Extrusion Line for each Run

Recommendation:
Develop a means to
look at the shrink
and extrusion line for
all runs including

multi-kibbles Implementation:
Include the extrusion

line and shrink for all
runs in the shrink
database

Benefit:
Ability to analyze
formula sequencing

and multi vs. mono
kibble formulas

PITT | ENGINEERTNG
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Recommendation 3: Record Shrink by Shift

Recommendation:

Create a way to
analyze the
performance of
different shifts
relative to shrink

Implementation:
Include a shrink by

shiff in the Extrusion

Moisture Tracking
database

Benefit:
Performance indicator
for the different shifts

PITT | ENGINEERTNG
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Recommendation 4: Track the start and end

time for each run

Recommendation:
Provide more detail in
regards to start time,
end fime, and when
a run breaks down in

the shrink database

Implementation

Record the specific
time for every start
and stop of the
extrusion process

Benefit:
Allows for a deeper
analysis on how

breakdowns effect
shrink
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Recommendations,
Implementations &

Benefits

Process
Recommendations




Recommendation 5: Reevaluate Batch Sizing

Recommendation:

Run formulas at an

optimal batch size

that would yield the

smallest amount of
shrink

Implementation
Use the Pitt IE team’s

Excel tool fo view
historical batch sizing

per formula and use
this information to help
decide the size of a
batch

Benefit:

The PPF team would
be reducing the
amount of shrink for
each formula run
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Recommendation 6A: Re-analyze Bag Size
Proportions and Weighing Techniques

Recommendation:
Weigh finished
materials before
bagging, or sample
filled bags.

Implementation:
Record actual amount

of material produced. Benefit:
Understand
variance in runs and
calculate correct
shrink.
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Recommendation 6B: Re-analyze Bag Size
Proportions and Weighing Techniques

Recommendation:
Perform a cost benefit
analysis to determine
what proportion of bag Implementation:
sizes to produce. Determine the
balance between

optimizing the shrink Benefit:
and managing Reduce costs
inventory/demand. associated with
both inventory
carrying costs and
shrink.
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Recommendation 7: Re-evaluate Extrusion

Line Three

Recommendation:
Observe extrusion line
three closely in the

Implementation
Begin recording the

extrusion line number
and shrink for every run
across all extruders so

future to determine
why it has a higher

shrink than the other
two extrusion lines

that more analysis can
be done

Benefit:
More in-depth
analysis on extrusion
line three could be
performed and its
shrink lessened
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QUESTIONS?
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