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Vaqueria Tres Monjitas Is a company established in Puerto Rico, which is 100% Puerto Rican, that produces fresh milk. It Is a private company that was established in the 1800s. Since Its beginning, Its
goal has been to establish and improve milk quality standards. Always considering innovations to satisfy Its customers. This industry Is Important as It iIs integral to the country's main agricultural industry.

TRES MONJITAS

. . " " Information Quantity of Milk in gallons 1 i T . . : “11; : . .
The prObIem We Chose aﬂer Speaklng Wlth the StakehOIder at Date :Elﬂl’l& Filler #1 Filler #2 Filler #3 t::;Er#d- filer#E Pouch MST Total Downtime |[Occurrence Total Downtime Occurrence A_fter Conduqtlng our researCh at th_e Vaque_rla Tres _Monjltas We TO address the Issues Wlth mllk .Ifllllng CaUSI-ng SpIaShIng’ We WIII
Tres Monjitas was to investigate the loss on the production line of Lon | de6l] R 178 0 [ s aw0ilers) 1475 0 Machine |Error (Mins)  |(Daily) (Mins) (Annual) dlscovc_ered_dlffer(_ent aspects of th_e filler during the time we were Implement a structured plan. First, we will assess the current
measure the milk loss they have in production, so they told us to T [ TiE [ s [ 0 | Een | o |TmEn| eeE | e O . 1 . o about how the filler works in which we discovered that the way it~ batch flow meters. Based on this data, we will adjust the filling
look for a way to measure the loss in filler #4. The reason they i | 2065 | a0 | 0 0| [seereis 0 8 VPR FE— 3 1 " 5 works in the filling part is _that tr_le nozzle that is ms_erted m_to the speed to ensure a smoother flow, thereby reducing turbulence. We
gave us this filler is because it is the most stable and the most i | so0 | em0s | o | aamss | e [ommsaus| 0 | srsaees Caser [Sensor Malfunction | 10 L5 I5 378 bottle has a vacuum valve in which the hole sucks in the air and will also calibrate the supply pressure to maintain a uniform flow
filling product. 5an | 22720 | 8355 0 328375 | 110265 | 18825625 0 0 Caser  No BaSFE[ available > 2 10 504 ma_kes _the milk through_the edge. The way the ﬁ”er performs th_e and prevent splashing. Next, we will review and calibrate the
16-Jan 32377 4033.5 0 0 10619.5 | 17199.375 0 0 Labeler |Labels incorrectly 10 2 20 504 fl”lng iS that the bottle iS placed on a scale and Whl|e the bottle iS synchronization settings Of the fiIIing machine to ensure proper
17-Jan | 46799 | 93875 0 0 12823 | 24156.5625 0 0 Sealer  |Does not seal 20 2 40 504 ] ) . I o i )
18-lan | 4788 | 5340 0 22875 | 112095 | 236475 0 0 —— 5 3 3 56 empty the scale is down and while the bottle is fl”lng the scale goes timing and movements. Addltlonally, we will establish a regular
20-Jan | 58551 9284 0 470.5 | 17284 |31035.9375| 3966 | 5825.789063 Labeler [Incorrect Date d wh - h he indi d iaht i but b L : ; )
6) Ts shrink loss being measured? 22-1an | 39837 | 9103 0 25095 | 9708 | 10063.125 | 3080.625 0 Knocks bottles s . % 151 up and wnen It reaches the Indicated weignt 1t goes up, but because monitoring and preventive maintenance schedule to sustain
o Yes 23-Jan 31374 BO4B.5 0 0 B253.5 | 16974.375 0 1851.125 Caser Down h I h ilk. thi ill duri i i
there 1s no way to measure the milk, this causes spills to occur auring optimal performance and train operators to make necessary
. 24-Jlan | 42809 | 79445 0 0 11083 | 23189.0625| 28125 0 Operator [Human Error 1 7 7 1764 L ) ) _ ] _
No 25Jan | 53617 | 5410 0 1822 | 166165 | 27215625 | 2514 | 4331429688 the filling process, but because there is no way to measure the milk, adjustments. Finally, we will document all changes and create a
VI Figure 1.6: Result of the sixth question of the survey 77-lan 53561 Og46 5 0 7831 25 14175 27807 1875 0 0 Total 123.5 275 254.5 6930 . . . I . . A L.
20-1an | 21285 | 100025 | 0 252575 | 93545 | 1876875 | 540875 0 this causes spills to occur during the filling process. feedback loop for continuous improvement, ensuring that the filing
30-lan | 31230 3050 0 0 99525 | 1798125 0 0 : ‘i
o ey e R R R T o I s e process remains efficient and splash-free.
®Si 1-Feb 51390 6179 0 2769.25 | 11096.5 |24227.8125| 46.875 | 2329.117188 rror Liastriputon
® No 2-Feb | 49400 | 93125 0 2755 | 14592 | 24853.125 | 3768 0
5-Feb | 42186 0 0 24925 | 19009 |20265.9875] 3822 0 Sealer
G-Feb | 32305 0 0 0 92015 | 18207 1875 0 2547 53125 3%
7-Feb | 50405 7262 0 0 21005 | 28892 8125 | 140.625 0 Operator
B-Feb | 53530 1962 0 29905 | 136875 | 27717 1875 0 4373 375 : i i :
- T : 9% Thanks to our Q|scover|§s we were able to dl_scow_er that thgre IS a Ipss _ _ _ o
12-Feb | 46704 | 91385 0 27555 | 10531 | 2338125 | 3974.625 | 2113.398438 C;;;r R of prOdUCt durmg the f||||ng Process, the filler is operating in h|gh In conclqsmn, this plan alms to enhance the ml|k-f|||lr_lg Process by
f _ ) 1 seeing th | " T B e R e : echani R pressure parameters and is not being measured and the flow is not systematically addressing the root causes of splashing. We will
Alter carrying out the survey and seeing the results, we were able to S| s [iosies | 0 | 5605 [ s7es [aeysis] 106k |0 9% — being monitored. Also, we discovered that the fillers by gravity are achieve a smoother and more efficient operation by thoroughly
st;e(? that at thlsd modm;nt In Tref rI:{Ionjr:tas theI loss ocil‘ prodL;(ct IS nr?t et e e e 5 S not the most recommended for viscous products, gravity fillers are assessing equipment conditions, collecting precise data, and
1,534 232,780] 10,387.50| 42,637.25| 422443]  769845| 3564525 38,639.47| 1552,377 : : : _ : : - . ‘1
°ing rt“e"f‘:re ?r? ﬁcausg orthis, 1 de etr.”p O}’ees ] d‘?t_”"t now the = = . e suitable for low-viscosity liquids. If the product is more viscous than ~ making targeted adjustments to filling speed, supply pressure, and
aImOurl;I Ot O‘E‘)S eyth a;/fh urlngh_prOhuc lon. 1 abl 1tion, V}{[e ::/Ivc?lre In this table, we can see first, the number of units in oz that were produced was searched expected, it could cause splashing when filled. A better one would be maghlne synchronization. Regu_la_r mor_lltorlng, prever?tlve
alS0 able (o Observe hat the machine nas some probiems n 1t dally on the sheet written by the filler operators. After that was done, it was placed on a table an overpressure filler with adjustment, we will put it as a maintenance, and operator training will ensure optimal

production, which also causes delays in time and sometimes loss of
milk. But despite the setbacks, they are satisfied with the use of the
machine and the quality of their product.

performance. Documenting changes and establishing a feedback
loop will facilitate continuous improvement, leading to a more
reliable and high-quality filling process.

Labeler
J6%

and divided by machine. Since we decided to work in gallons we converted from oz to
gallons. For the conversion, what we did was multiply the units by the oz. Federal #1
produces 640z, Federal #2 produces 640z, Federal #3 produces 620z, Federal #4
produces 640z, Federal #5 produces 1200z, pouches produce 120z and MST produces
590z. After multiplying the units by the corresponding oz, we divide them by 128
gallons, because 1 oz is equivalent to 128 gallons. The numbers that appear in the table
are the results of those calculations. Then in the last column add the number of daily
gallons produced. In the end we were able to see that in the month that we collected

data, the number of gallons that were produced is greater than what came in with a step where most errors occur with 36% of the mistakes coming

difference of 18,119 gallons more. This indicated we must review the product directly from the step where the product is labeled and stamped with

accounting form. the appropriate expiration date. .

recommendation because the company would see a reduction in milk
spills.

In this pie chart, we focus on the distribution of the errors in the
process and which part sports the most errors. As can be seen from
the chart the most different type of error occurs in the caser which is
the part of the process when the bottles are packed and stacked before
being sent to the fridge. Following the caser the labeler is the next

Long term recommendation:

* Over pressure filler regulated

Short term recommendation:

* Weight sensor: measure the weight of the product (volume)
Pressure transmitter: a device that detects and responds to changes

MACHINE IS RAISE

WITH YODO AND
THEN WITH WATER

Flowchart

Thanks to the help of the employees of Vaqueria Tres Monjitas, we
were able to finish our Capstone, which had various challenges

In pressure =@ _ _ )
° e ° . Batch flow meter: measure the quantity of milk that passes during its co_nstructlon. We degpl_y appreciate t_he assmtar_wc_e of Eng.
PLASTIC CONTAINER IS PLASTIC PLASTIC CONTAINERS Federal #4 throuah (ﬂOW) Carlos Santiago and Eng. Cristian Lugo durlng our Visits to the
e S COABLE CONVEYOR. Date | Gallons | Quantity per Unit | Unit * Oz |0z/128 gal I O : : : plant to carry out the project. Additionally, we want to thank the
DATE CABLE CONVEYOR - 6611 27307 727628 | 13653.c » Excessive filling speed: If the milk flow is too fast, it can cause _ - !
-Jan . . . R
~ 210625 o83 o3 | coni: turbulence and splashing. Solution: Reduce the filling speed to team of mechanics, supervisors, operators, and employees who
o o ~Jan : Materlal Machine Emironment ke the fl h supported us throughout our journey. We also want to express our
pLASTC I THE CONTAINER R 4-Jan | 67807 33877 2168128 | 16938.5 Do not cary out preventive maxe the TIow smoother - - - ratitude to Prof. Carlos Gonzales, who helped us during our
FILI?E?)NMI;II':E:ILH CDQ;:H:ERIS IS RINSED AND THEY ARE PUT IN A 5-Jan 45482 27222 1742208 13611 el efproduct easures on the machine remperaure oM * Mik SUppIy pressure. It the pressure n the milk Supply SyStem 'S 0 1 th thert h ’ h t bp ted t X th
o s lan | 37106 6130 1032448 | 8066 Defoctve conaner ER S — R high, it can cause splashing when exiting the nozzle. Solution: COUTSE, a5 WEIT as the Oter teatners who contributed to our growtn.
9-Jan 20055 16025 1025600 8012.5 e AdeSt the supply system pressure to ensure a more uniform flow.
10-Jan | 41802 20556 1315584 | 10278 riling dlscrepancy Production Lo * Machine adjustments: The synchronization and settings of the
THE ROW TE CONTAINER PASSES 11-Jan | 52370 31228 1998592 | 15614 G filling machine may not be correct. Solution: Review and calibrate
GOES TO THE «—— THROUGH THE STACKER - . -
e AND IS STACKED IN A 13-Jan | 55775 36474 2334336 | 18237 S —— MIk Loss In pausterization the machine to ensure that the timing and movements are correctly
Fallute to notify when a problem .
o 15-Jan | 42740 22093 1413952 | 11046.5 Can't mesure the corect it Mik wasted n the sleeves synchronized.
16-Jan | 32327 21239 1359296 | 10619.5 production Cleaning of the machine
17-Jan | 46799 25646 1641344 | 12823 5 o e
In the flowchart properly details the specific process of the machine 18-Jan | 47869 22419 1434816 | 11209.5
being analyzed, Federal 4, from the moment empty containers start 20-Jan | 58551 34568 2212352 | 17284 : .. : : .
running through the machine, labeled, filled with milk, sealed 22-0an | 39837 19416 1242624 | 9708 In the fishbone, we are explaining different causes that cause milk loss to Short term recommendation:
: : S . ’ ’ r, which is the effect. Th f milk | re material, machin :
rinsed, sealed and stored in packaging to be dispatched to the freezer 23-Jan | 31374 16507 1056448 | 8253.5 occur, which s the etfect. The causes o 0ss are material, machine, Cost Analysis
for future customer delivery 24-Jan | 42809 22166 1418624 | 11083 environment, measurement, personnel, and method. After identifying the Current Loss
25-Jan | 53617 33233 2126912 | 16616.5 causes, we dig deeper into what specifically causes them. Annual Merma Lost (unit) 59,559.05
27-lan 52561 28350 1814400 14175 Annual Lost (S) $224,537.61
30-Jan | 31230 19905 1273920 | 9952.5 Implementation Cost E<timated %
31-Jan | 21419 25586 1637504 | 12793 Flow Meter $5 000 6%
1- FEb >1390 22193 1420352 11096.5 [:’Ii:(I)NBIiEII\-IﬁE Product Loss in the production of the Filler #4¢ WEIght Sensor 53;000 2%
2-Feb | 49400 29184 1867776 | 14592 Pressure Transmiter $2,500 179%
5-Feb | 42186 38018 2433152 | 19009 :
6-Feb | 32305 18403 1177792 | 92015 P S
S I P O C 7 Feb 50405 42010 2688640 21065 g — >aving in Gallons 11,911.82
== Spill of milk. Saving $44,907.52
8-Feb | 53530 27375 1752000 | 13687.5 T
y is that?
10-Feb 28511 42147 2697408 | 21073.5 2 N _ _ _ Long term recommendation:
Leche Cruda Milk Conveyor bring the plastic Milk Fridge 12-Eeb 46704 21062 1347968 10531 Overfilling the container during the production.
' ' [ C i is that? i
Hato Rey Plastic Pastc Contaner o e 13-Feb | 29369 10046 642944 | 5023 WHY IS THS | e Cost Analysis
S@al“‘“EFli[[[[mtamer 14-Eeb 44115 11351 726464 5675.5 s BRI L Cdlibration error in the filing machine. Current Loss
Caser 15-Feb | 48362 11473 734272 5736.5 Why is that? Annual Merma Lost(unit) 59,559.05
SFt::;zir 17-Feb | 59312 72148 1417472 11074 " Monitor Calibration of the filng machine Annual Lost (S) $224,537.61
19-Feb 39623 20735 1327040 10367.5 Why is that? ROOT CAUSE Reduce with implementation
422443 ?O?inll:f?;jrr:ﬁlom;yp:‘eq\fsionuc;s@w;?'"able ’ There is no sensor to stop the filling process. |ITIF'.|IE mentation Cost Estimated %
_ _ _ New Filler Machine $125,000 95%
The SIPOC of the process of the filler #4, Is the machine we are : : In the 5 Why we are looking for the root cause of the problem that we defined, the Installation Fee 515,000 -
workina on. It starts with the suppliers that are Leche Cruda and In these table, what we did was specify the data collected from federal _ L .. !
g on. PP e - : 1 problem is the loss of product in filler #4. After realizing the reason for the problem, we Total 5140,000 95%
Hato Rey Plastic, the input is the milk and the plastic container, then #4. The data we specified was the unit quantity produced, multiplying it L : ’ Monetary Savin
comes the brocess of filler #4. the outout is the milk and the the unit by oz and then dividing by 128 gallons to convert them to identified that the root cause of the problem in production was the lack of a sensor at the | y g
Sustorner in ?his cace is the frid e’ P gallons. To be able to calculate the milk that enters and the milk that time of filling. This is because the way of filling is by weight. The corrective action we Saving Gallons 26,581.10
ge. goes out in units. take after identifying it is to recommend purchasing a sensor with which they can Saving $213,310.73

measure. the amount of milk that is filled in the container and avoid spilling it.
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