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Introduction Methods (cont.) Methods (cont.)

This project was the result of a partnership between Tyson and the Department of Standard Operating procedures were developed by the following methods: — _ _ — _ _
Industrial Engineering at the University of Arkansas. With a team of four students, this SOP for Maintaining the Line Running ___SOP for Maintaining the Line Running
project detailed an assignment to Tyson’s Mexican Original (TMO) plant in Fayetteville, ____SOP for Adusting Temprature * Quantification of current line 3 o Prossthe pross n utton |

STEP 2: Lay the tortilla on the edge of the machine and gently rub back and forth

performance, including scrap %
* Transposing operator’s start-up
procedures into a graphical process

STEP 2: Go to conveyor belt between the oven and the cooler and measure tortillas with a
ruler and make sure they are the correct size for the tortilla being produced

STEP 3: Now look for one of two outcomes

Arkansas where the team was to support the facility’s ongoing operations. As one of

TMO'’s biggest customers, Taco Bell recently selected the Fayetteville plant to produce gr:m"“
100% of the volume for their new Quesalupa product. By applying our interdisciplinary

academic education to this real-world problem, our team of industrial engineering

STEP 3: Check the cooling conveyor for any jamming

B.2 Press Heater Screen

Use scale in B.1 to determine amount to

e el STEP 4: Take a sample of cooked tortillas (9-12 tortillas) from the conveyor belt between the

oven and the cooler and bring to operator station

Tortilla is correctly cooked

B.1 Tortilla Breaks PSS ENTRRBISCHE ] fl OW 2. [b-8e.] 6. STEP 5: Take a sample of dough balls (9-12 dough balls or one row) from the conveyor belt

| | . .. between the divider/rounder and the pre-press and bring to operator station.
students was able to model the optimal tortilla size of 7.125 + 0.125 inches that would = == * Determine critical steps and develop e \ STEP & Oparaor Sair
.. . . . CoT——h . . . a. Measure the cooked tortillas on the x and y axis and ensure they are the correct
minimize scrap from 32% to 15%. The team also simultaneously developed standardized [ ol visual standardization Q Q oo e comouter
work instructions that reduced the risk of injury, while increasing efficiency by . . , . * Calculate reduction in waste using new o Foldthe  coked toen m lf and e on e
o ] ] ] ] o Figure 4 — Our team found visual SOP’s to be more effective 3. 7. . Enter data into the computer
minimizing scrap to 2%. Substantial financial savings of about S1.4 million was the result for start-up operations than heavily worded SOP’s SOP i [fnot tho ight weight see SOP for Adjusting Weight
C. (o] € J CookKea tortililas In halt again and place the thermometer in a
of this project, as well as a positive ongoing relationship between the University of B e o the computer
Arkansas and Tyson Inc. @ G e o o el 3 4 o e e ot s
e. PI;ce Er:iircizt: tl)r:I(I)st(r;i fr?? spclg;zrone at a time and record the weight for each
—— —— ' e ' w S S doifjgl"Eb:t”er data into the computer
- L & = T AP f.  Take the temperature for each dough ball
W_____ M-_:‘-*i" oy ReS u |tS =E = ?Ef‘ o i. Enter data into the computer
Y‘"-“'—:p—-?: “"'".:,_ STEP 7: Check f i ivi
‘ . e : Check for any debris on the rounder/divider
i e— F?“k _;r__hf STEP 8: Do a Line Computer Check see SOP for Line Computer Check
« % Optimal Tortilla Size Prediction Using Dough Ball Weight Figure 6A Figure 6B
< 9.00
Figure 1 — Our project findings can be shared Figure 2 — The system boundary was = _ ] ] _ ]
across the 90 Tyson plants in the U.S. defined as the flour production lines. r 850 . P:fA. o The integration of our standard operating procedures resulted in the following:
g 500 o o * Visual SOP’s, as shown in Figure 6A, are easy to read and can be understood
©
5 " o regardless of language preference.
B 7.00 = 1 . . .
= yEO At  Using images as guides, scrap percentage was reduced from 5% to 2% as reported b
R4 =0.9733
= 6.50 -
f coo . °, .’ '1/ an expert press operator
P 0 b I emn State ne nt %" c 5o « QOur step-by-step instructions produced a logical sequence that was easy to follow.
2 500  Multiple troubleshooting SOP’s were developed in addition to the main, in the event
iacti ' ' ' _ : 29 34 39 4 49 that further instructions were needed.
The objectives of this project were given as a two-fold problem statement: Dough Ball Weight (g)

1. Ensure Tyson’s Mexican Original (TMO) could produce the capacity required to meet Figure 5A

the demand for Taco Bell’'s new Quesalupa product :
Change in Scrap Percentage
. — . in Flour Production Lines F) t t I S '
2. Develop standard o.peratl.n.g proceC{Iur.es (SOP.) as flglq |mplemer.1tz.;\t|c.)r.1 manuals that 5o, O en |a aV| ngS
would reduce the risk of injury, while increasing efficiency by minimizing waste .
A N 30%
A <3 )
L Py W o) .
:‘f._-l st AT e £ 25% TMO currently produces near 1,000,000 tortillas per day. If we
; - " - e Nt [T . . . . .
[ 1220 e W Sl O L% assume a fictional cost of $S0.10 per tortilla, this results in a
:7.125 £0.125 in. g t of $100,000 per day. At 32% thi Its in a dail
IR e TG L cost o , per day. 6 scrap, this results in a daily
M eth OdS e L T ) IR '-_; 2 cost of $32,000 in scrap alone. With the increase in volume
P 41t0 42 g. At o 1% and reduction in waste, the daily cost is reduced to only
In order to determine the optimal tortilla size, the following methods were conducted: A s SR e o 1% i 6A - Product and scra 515,000 per day. From F|gur§s ?A ?nd .6B' itis calculated that
e AR, 9 b g 0% — === pefcentages sre-optimization P the current savings after optimization is $17,000 per day,

« Use a 30 sample population of dough | January, 2017 April, 2077 July, 2077 which results in annual savings of $4,250,000 assuming a
balls and tortillas to determine Figure 5B Figure 5C minimum of 250 workdays per year.
rheological properties The results of our prediction analysis showed the following:

* Geometrically dimension and weigh * The optimal tortilla diameter was determined to be 7.125 + 0.125 inches, as shown It is important to note that these numbers were skewed in our
the 30 sample populations, using the in Figure 5A, with a correlation of 97%. guantification in order to ensure financial privacy of TMO. The
direction of travel as a reference *  Dough balls between 41 and 42 grams would result in the optimal tortilla size, as potential annual savings, however, show how small changes in

* Conduct average dough ball diameter shown in Figure 5B. scrap percentages can result in substantial savings. Scrap

_ = p /= statistics for each weight of the dough * The percentage of scrap on the flour production lines would be reduced to 15% by avoidance also resulted in potential savings by implementing
| Y Dimension > . . . . . . .
— - ball pressing the correct dough ball size and weight, as shown in Figure 5C. | our standard operating procedures. Although the savings are
Figure 3 — The 30 sample population of dough balls were  Apply regression analysis to build an « Using our methodology over multiple iterations, our group hypothesizes that the E'j:;‘;‘;tgje; E’g@?‘gﬂtﬁ‘;‘;;fgﬁp indirect, it was found that an operator saves TMO twice of
measured in three dimensions using a caliper as shown. extrapolation table scrap percentage could be reduced to 1%. their wages.
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