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Abstract.

The purpose of applying tools of planning and
control of production in the company of clothing Any
Printex is to improve the productivity of the production
line of bras and to better meet the requirements of
customers.

The study and research starting with the situational
analysis of the company, was defined the production line
that will carry out the study, using diagram cause and
effect Ishikawa was identified the problems that presents
the process and was selected the main problem, described
the necessary scientific  theoretical  necessary,
subsequently rose necessary information of the current
situation by direct observation Finally applied the tools of
planning and control of production in order to
consolidate and appreciate the results that the study.

KEYWORDS
Planning, control, production, efficiency,
effectiveness, productivity, capacity, forecasts,

distribution and processes.

1.Introduction

The application of tools of planning and control of
the production, it will allow to the company to improve
the satisfaction of the clients what will generate the
opening to new markets allowing to overcome his
expectations of growth in the productive, economic, social
and cultural area, the permanency of his workers in his

working places and that generate new squares(seats) of
employment. In addition, to improve his productivity to
optimize his resources and for ende the attention to the
client, and hereby will continue enjoying himself of the
loyalty and acceptance of the products, which causes that
the company has the capacity of competitiveness with the
textile companies of the sector and is positioned more on
the local and national market of confections.

2.Context.

2.1 Tools of planning and control of the
production.

Forecasts Predictions. It is the art and the science
of predicting the future events by means of the use of
historical information and his projection towards the
future. The goal of any system of forecasts predictions is
to provide these forecasts predictions with the necessary
accuracy, in time and to a reasonable cost. (Sipper, 1998,
pag. 102).

The added planeacién. It is a process by means of
which a company determines the ideal levels of capacity,
production, subcontracting, inventory, lacking and
enclosedly prices, during a horizon of specific time. The
object of the added planeacion is to satisfy the demand
lawsuit and at the same time to maximize the usefulness.
(Chopra & Meindl, 2013, pags. 211,212).

Planeacion and utilization of the capacity. The
capacity is the " volume of production " (throughput) or
number of units that it can lodge, receive, store or produce
an installation in a specific period of time. (Render &

Heizer, 2009 , pag. 288).



2 Diego TIXILIMA, Ramiro SARAGURO, " Application of tools of planning and control of the production in
brasieres's line comfort of the company Any Printex for the improvement of the productivity "

Control of production. The control of activities of

production (CAP) concerns, when it is necessary, the Eficiencia Eficiencia = Produccién real/Capacidad efectiva
programming detailed to the control of the individual Eficacia porcentate de eficac ( Produccién real ) 100
1 H orcentajedeellcacla = | ———————————— | *
works in the centers of work in the floor of the plant, as ) Produccion programada
well as the programming supplier. (Vollman, 2005 , pég.
392) Taza de Taza de utilizacion = (Salida real / Capacidad proyectada) x
' utilizacion 100%
Tiempo Ts
observado To(1+s)=r
2.2 Application of tools of planning and
control of the production. ;t'gg‘(f;r Ts=FV*Tox(1+s)
For the application of the tools of planning and
control of the production use of the following formulae. Suplementos (1+s)
Abaco de B S—1
lifson T S+1
FORMULA ECUACION
., Gradp/ ded Grado de 0 ., Minutos necesarios por operacién 100
m=|——1]x* 0
productividad Pmo
indice de _ Unidades a fabricar
Prod;gg\éidad Productividad = Numero de unidades producidas produccion Tiempo disponible de un operador
factorial roductividad = Insumo empleado
Ndmero de 0= TEx IP
operadores - E
Productividad Productividad = Salida
i i ~ MO + MP + Energia + Capital + O
multifactortal . R Numero de Numero de maquinas requeridas = 7[)})
maguinas N[(1-C/100)]
Ec:;%;tci‘go Error de pronoéstico (et) = Dt — Ft
P Punto de y
ilibrio en PRy = Costos fijos totales
Desviacion eql:JrI]idades Precio de venta por unidad — Costo variable por unidad
media MAD: = a|D:-Fil + (1- «) MAD:_;
absoluta
quliJrilltick])lc"i?) Punto d ilibrio § = Costos fijos totales
Sefial de rastreo = T délares unto de equilibrio » = 1 — Costos variables
Sefial de _ Sumaacumulada de la deviacién del pronéstico
rastreo MAD .
Valor actual VAN Z FE: g
0
Promedio . ; Y. Demanda en los n periodos previos neto t=1 (1 + k)t
- Promedio movil =
movil n
n
. Tasa interna FE,
Prr[:]r:\?i?lo PMP = ¥ (Ponderacion para el periodo n)(Demanda en el periodo n) de retorno $0 Z (1 + TIR)® —FE,
Y Ponderaciones =1
ponderado
Relacion
Suavizamient costo Relacién costo beneficio (C/B)
0 exponencial Ft=Ft—1+oa(At—1-Ft—1) beneficio
%g:f;c?ga%e Colchoén de capacidad = 100 % — % de Utilizacién C'I\JAE;S:'ZI((;SS }7 =a+bx
. Capacidad Disefiada Valor b de los _
CapaC|dad = (Dias/Semana * Turnos * Horas trabajadas) * (Produccién por hora) minimos _ N ZXy XX Zy
isefy 2 2
disefiada cuadrados N Zx? — (Zx)
Capac.idad Capacidad efectiva = (Disponibilidad neta) = .(Cafga consolidada) Valo,r a de los Ty — bIx
efectiva Carga unitaria minimos a= —
cuadrados N
Utilizacion Utilizacion = Produccion real/Capacidad de disefio
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Regresion lineal
Crecimiento _ b
de ventas T3y YE('Q)RS SALES (y) x? y? ) (y)
ROI ROI = (lngresos — I.rfversién) <100 8080 1 65286400 8080
Inversién 8484 4 71978256 16968
. Inversion inicial 16564 ) 137264656 25048
Periodo de PR= ————
repago Entrada efectivo Table 3. Components to apply the formula of square
minimums.
ini t
ﬁlén;irpg Minimo Teérico = TM = Z? Growth of the sales
PROJECTION OF SALES IN UNITS
Tien_wrio de c= 1 Year 1 Year 2 Year 3 Year 4 Year 5
ciclo T
. i 8080 8484 8888 9292 9696
Table 1. Formulae used in the project.
. . . . Table 4 Projection of sales to 5 years.
(Garcia Criollo, Estudio del Trabajo, 2005). (Cruelles Ruiz, 2013). ! ¥
(Hanke & Reitsch, 1996). (Niebel & Freivalds, 2009). (Gutiérrez Pulido, —
2010) (Rubinfeld, 2005). (Render & Heizer, 2009 ). (Schroeder, Method of the square minimums
2011). (Chapman, 2006). (Chase, Jacobs, & Aquilano, 2009). (Hanke & 9800
Reitsch, 1996). 9600
9400 y =404x + 7676
Forecasts Predictions of demand. 9200 R2=1
Suavizamiento exponential. oo
Period N° 2 by
Ft= Ft—1+ —1-Ft- 8209
= a(At—1—-Ft—-1) 8000
Ft = 690 +.10(650 — 690) 7800 0 . 5 . . : 6

Ft = 686

Error of forecast (et) = Dt — Ft
Error of forecast (et) = 700 — 686

Error of forecast (et) = 14

MAD: = a|D:-Ft| + (1- ) MAD:-1
MAD:; =.1114| + .9 (9)
MAD;=9,5

Tracking signal = T
_ Sum accumulated of the diversion of the forecast prediction

- MAD

14

Tracking signal =T = —
racking signa 95
Tracking signal = T = 1,47

One presents the calculations for a period the final
result appears in the following table.

Ilustration 1. Method of the square minimums equation
of the straight line.

BRASIER CONFORT

LAS UTILIDADES SEESTABILIZAN EL
PRODUCTO ALCANZA SUMAXIMO
NIVEL DE VIDA

GANANCIAS AUMENTAN BAJAN LAS VENTAS Y

DISMINUYEN LAS UTILIDADES

RAPIDAMENTE

MAXIMA
UTILIDAD

GANANCIAS
MINIMAS

>0=Z2>»< MO

INTRODUCCION

CRECIMIENTO MADUREZ DECLIVE

INFORMAR MEJORAR ESTABILIDAD MARKETING
0 2 3 1

TIEMPO ANOS

Royal Forecast .10 | Forecast o..15 | Forecast o .30
demand
8080 8124 8088 8028

Table 2. Results of the model of forecast prediction.

Illustration 2. Life cycle of the product.

Added Planeacion.
Times of current production.

Total time = (13,5 min /u)

1
Time of cycle =c = EX 60 = 1,5 min/u
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. . 1,5min .
Standard time for unit———— = 1,5 min/ u
1 prenda
. Clothing 60 min .
Production ( ) = - — = 40 clothing/ hour

hour 1,5 min/ clothing

. Clothing 1 clothing * 480 min .

Productlon( ) = = 320 Clothing/ day

day 1,5 min

Times of production improved.

Total time = (10,8 min /u)

1
Time of cycle = ¢ = EX 60 = 1,33 min/u

. . 1,33 min .
Standard time for unit —————— = 1,33 min/ u
1 prenda
. Clothing 60 min .
Productlon( ) = - — = 45 clothing/ hour
hour 1,33 min/ clothing
. Clothing 1 clothing * 480 min .
Productlon( ) = - = 360 clothing/ day
day 1,33 min
Production brasieres comfort.
Ay PRODUCTIONFORHOWR | TIMEINHOWRS | TIMEIN | PERCENTAGE | WORKIN
(units) (hours) (minutes) (%) DAYS
Tejido 1 5L 1583 % 3
Tinturado % 31 21 T 047
Pre secath mn 051 Ell 1% 006
Secad 285 1% T JAl) 016
Pasar Filo m 1% m JAl) 016
Refilach i 28 10 h 03
Unidn de hombros 46 08 5 h 01
Abierto e hombros 15 04 15 046% 00
Pegadd ck eldstico % 8 i 15% 0%
Tracado 46 08 5 % 01
Pegadd ce etiqueta 39 113 [0} Ju/) 014
Revisad 106 340 M 6% 042
Enfuncado Rik] 15 69 Jil) 014
Sellad oa 11 L] JAl) 015
Empacaco 165 041 i 1% 006
TOTAL 5260 315580 100% 6,57

Table 5. Summary of production

A Necessary minutes for operation
Degree of occupation = - x100
Clear time of work

- Necessaryminutes | Clear time of Degree of occupation »
Type of machine i ik Days of vork e Activty
Meguinacircular 1543 480 30 100% Tejido
Meéguina Overlock n 480 016 16% Pasar Filo
Mécina Overlock 10 480 03 3% Refilach
Méguina Orerlock 5 480 011 11% Unitn ce hombros
Meguina Recubidora 40 480 098 100% Pegah teeléstico
Mécuina Tracadora 5 40 01 11% Tracady
Méguina Tinturadora W 480 041 1% Tintura
Meguina Secadra Bl 480 006 6% Pre secady
Méguina Secadora ] 480 016 16% Secath
Meéguina Recta 68 80 014 14% Pagadh ¢ eficueta
Méguina Sellachra £} 480 015 15% Sellato

Table 6. Summary of occupation you machinate

Men's assignment and you machinate.
Calculation of the number of operators.

Units to making

Available time of an operator

NO TE x IP
E
360
P= —=0,75
(8)(60)
. 0,63x0,75
Number of operators tinturado = O,T =0,53
Standard time of the piece| Indexof | Planned Effciency Number of operators for the ine
Adiits (TE) production (IP) ) (NO)
Tejido 42 075 09 352
Pasar filo 02 075 09 018
Refilado 041 075 09 039
Unign de hombros 015 075 09 012
Abierto de hombros 004 075 09 0,03
Pegado e eléstico 130 075 09 108
Tracado 015 075 09 012
Tinturado 063 075 09 053
Presecado 008 075 09 007
Secado 02 075 09 018
Pegado de etiqueta 019 075 09 016
Revisado 056 0,75 09 047
Enfunado 019 075 09 016
Sellado 020 075 09 01
Empacado 008 075 09 007

Table 7. Assignment of operatives workforce

Calculation of the number of machines.
Dp

Number of needed asked machines = —— X
N[(1-C/100)]

D= Forecast of the number of units per year

P= Time of standard processing
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N= Total number of Hours per year 175017
. . Point of balance $ = ﬁ
C= Mattress of capacity wished 1- o078y
, 8124x 1,35 —
Needed Asked machines = dias o horas 12 = 2907,87 $
[(240 m) (1 dia ) (8 turno)] (1 - m)
P.E by means of Excel.
. 8124 X 1,35 POINT OF OPERATIVE BALANCE
Machines = dias turno horas 12
[(290555) (1°5) (8mmo)] (1~ 100) SO
INFORMATION OF ENTRY
10967,4 Price of sale for unit 657
= Tesoe O~ e T L.
Pt ofcarate e o
Readjustment of times oo meeary tnce 3 oo i
Units Income Costs. Costs Costs
Operation | STANDARD UNITARYTIME(TS) |OPERATIVES| TIME | STANDARD ASSIGNED TIME - S5 e e T
1 42 | 1 13 0 s T |s Troir|eeals e
0,30} Z% $ 174663 [$ 175017 @ $ Z.%j
2 063 053 119 13 040 354] 5 238838 175007 92870] § 267887
! i ! ! 050 4438 291104 |$ 175017 1160.87| 291104
4 0]21 01]_8 1‘17 1'33 0% ;:a S 523988 S 175017 208957 $ 3839.74|
1.00] s se208]s 1750171
5 04 018 Il 13 . .
: v " o = Table 9. Point of operative balance
7 05 00 5 1% Graph of the point of balance (P.E)
8 o 008 1% 13 Point of Balance
9 13 108 12 13
10 035 0w | 15 13 s
11 0,18 0,].6 1‘13 1,33 i’ ij gg; g; Ingresos
£ $3.000,00 Costos
12 05 047 119 13 £ so00 F,JDIS
13 019 016 119 13 & M:D
14 02 0 118 13
15 0,08 0107 1‘14 1'33 Physical units

Table 8. Assignment of standard time.

Production take per day by means of the
assignment of standard time.

The activity N ° 8 is the one that was determining
the production of the line, the activity of the
operative with the time more shortly in this case the
process of opened of shoulders.

0,03 operator x 480 min
0,04 Standard time

Point of balance (P.E)

Clothing per day = 360 clothing

Fixed total costs

Point of bal =
ointotbalance u Price of sale for unit — Variable cost for unit
1750,17

&T = 443 unit

Point of balance u =

Fixed total costs

Point of balance $ = Variable total costs

~ Total volume of sales

Ilustration 3. Point of balance in sales
Balance sheet of the line of production

Current efficiency

Minutes standard for operation

Minutes standard assigned x Number of operatives

10,8
= —x 100 =90,22 %
(1,33)x(9)
t
Efficiency = Z—
nxc

>t = Total time needed for assembles of a unit.
n = Number of working stations.

¢ = Time of cycle.

10,8
Efficiency = — = 90,22 %
9x1,33
Improved efficiency
. - ut
Theoretical minimum = TM = -

>'t = Total time needed for assembles of a unit.
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C = Time of cycle.

10,8
Theoretical minimum = TM = —— = 8 Operatives.
10,8
= — x100=100%
(1,33)x(8)
10,8
Efficiency = = 100 %
8x1,33

Projected production.

Plaster of elastic tape with 2 operatives

N ° of operatives x Clear time

Standard production =

Ts
2 x480
Standard production plaster of elastic tape = 13
= 738 clothing
59,04 $ costs

Fabric of the article to double shift

Capacity = Shifts x Prendas/hour x hours / Shift

Capacity = 2 x 14 x 8 = 224 clothing
47,94 $ costs

Planning of the production

PEROUIVTIV

ACTIVITY CHIRGE MACHINE NATERIAL TIME(seg) | CODIFICATION [ UTILIZATION
Tt el spin for fabric mlcrollberm.z andin"S", Licra % " |
coeredwith microfiber
Tinturadd | Jos¢ Vinuesa | Tinturadra Chemists 3] i 1
Presecah o 8
Secatbra Avtiles tinturadss SEL 1
Secath il
Pasar filo . . 0
ZulemaRamirez | Overlock Wowen articles ov1 1
Refiladh i
Uidndehombros | o 15
Paulina Limaico | Orerlock Threads of confection, scissors ov2 05
JAbierto ¢ hombros 4
Pegad e eléstico | Gladis Terén ~ [Recubricora Blstico sesgo, hiles dz confeccion 8 REL 1
T Designedcase, achesive Lab (Eiouette) °
- I esignedcase, achesive Labl (Eiouette),
Revisah [ Silia Mediavila | Tracadora R — 19 TRL 05
Enfundach 5
Pghceeige | MeyTantn | e | NVEOREOGSMOAERGe g, )
aticle{garmentsecurity)
Selladh W N
SilioCalderdn | Selladora Boves(Cash cesks) o carton SAL 05
Empacady 8
Lhiof, ion: W Alinia Caldordn A Dionn Ralontin Tivilima Aching Ancyoupd for: nonoral Monanor

Table 10. Planning of the production

Planeacion and utilization of the capacity.

Capacity of design of the plant

) A Total of working hours a year
Capacity of design =

Average of working hours for unit

. ) 1920 i
Capacity of desing = 133 = 1444 units

Royal capacity = 320 Unit

Total of working hours a year — Hours of maintenance

Effective capacity = Average of working hours for unit

Effective capacity = = 1371 unit

1,33

Designed capacity = (5/week * 1 x 8 Hours ) * (45unit / Hour)

Project capacity = 1800 units / Weeks

Utilization

% Utilization = 0,88 * 100 = 88 %
Efficiency

. 1200
Efficiency = 371 88 %

Comparative analysis

CAPACITY

Designed Royal Project Efectiva

1444 1200 1800 1371

Table 11. Planning of the capacity
Graph causes effect.

MANG DE OBIA MATERIA PRINA

Necesidades e ol procesa

MAQUINAKIA MEDIOS. MiETODO

Illustration 4: Graph Causes effect Ishikawa
Description of the improvements

BEFORE AFTER
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Photographs. 1. Area of fabric.
BEFORE AFTER

Photographs. 2. Area of tinturado
BEFORE AFTER

Photographs. 3. Area of confection.
Control of production.

Process flow chart

ey S = = = o—ommcem| | aen | Tamm | vemses | Tases
e = z o o S = D
e ps 3 0 [ o o i =
Presoca 3 T o o oo oo f
- 3 T o o o1 oz =
= o on s o =
z e o o o =
) on o oo .
P T o om o w
z o o o o =
E—— B e 15 o o ®
R - F3 o o o om w
v 3 T ) o o o ™
S F3 T e o o oz =
v Fan "y f i on o7 o s
o = 5 < T 7 o
Type of the activity e
o) = eeraaton
= a,
[==] s
D Delays To
v Storage. s Standard time.

Figure 1. General graph of processes

Specification sheet

ANY PRINTEX
AREA DE CONFECCION
FICHA DE PRODUCCION
Lote de p del
ARTICULO: Brasier Confort
COLOR: Negro N: 16
OPERARIA: Sra. Alicia Calderén
CANTIDAD: 360 prendas
FECHA: 2015-11-30
PROCESO MAQUINA TIEMPO
1. Puesto en caja Manual 10,8
TOTAL 10,8 min
OBSERVACTONES:
JEFE DE PRODUCCION: Sra. Alicia Calderén
Table 12. Card of process production
Gantt's graph
‘Nombre de tarea _ [Durscion  _ |Comienzo_ |Fin s [27juiss
MmIxTvISTol ImMIxTiTvIsSTo]
[ GRTREEEn DR o Confor ) SIS Al M6 S0V AN om——
2 ) R | o) 22/07
= Tejoduria 321dias  mié 220715 fun 27/07/15 g
Tejido. 1542 mins. ‘mié 22/07/15  hn 27/0715 \
= Tintura 0,69 dias lun 27/07/15  lun 27/07/15 ?
227 mins. n 27/0715 hn 27/07/15 h
Pre secado 29 mins i 27/07/15  hm 27/07/15 L
Secado 74 mins. hn 27/07/15  hm 27/07/15 K
= Cortado 0,51 dias lun 27/07/15  mar 28/07/15
Pasar filo 76 mins. hn 27/07/15  mar 2800715 -
5 Reflado 168 mins mar 2800715 mar 280715 ;
§ Unién de hombros. 54 mins. ‘mar 28/07/15  mar 28007/15 '$
g Abierto de hombros. 14,4 mins. mar 28/07/15  mar 28/07/15 L}
a - Armado 1,65 dias mar 28/07/15 jue 30/07/15 t
Pagado de elastico 470 mins mar 28/07/15  mié 29/07/15 n
54 mins mié 29/07/15  mié 29/07/15 4
Pegado de etiqueta 65 mins. ‘mié 29/07/15  mié 29/07/15 i
Revisado 202 mins. mié 29/07/15  jue 30/07/15 &
- Empaque 0.35 dias Jue 30/07/15  fue 30/07/15 é
Enfundado G84mins  jue 300715 jue 300715 [
Sellado 72 mins. e 3007/15  jue 300715 L
Empacado 29 mins. jue 3000715 jue 300715 [
0 mins jue 30/07/15  jue 300715 < 30/07

Figure 1. Gantt's graph of the process of confection

Rule of sequences

Rule of sequence FCFS

PEEE s 635 31
T 655 390
PGk s 655 441
T 655 455
[T T 655 620
[T BT 655 655
e s 288

Table 13. Rule of priority of production FCFS Table 13. Rule of
priority of production FCFS
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Rule of sequence SOT

© Prepmcion 0,14 6,55 0,14
© Cotade 051 6,55 1,00
I 0,69 6,55 1,69
[ U T 658 334
O Toewi 321 6,55 6,55
P s 1321

Table 14. Rule of priority of production SOT

Implements for the improvements in the production

I informacién del Producto

K Informacién del Producto

CASILLEROS

i AREADE
§ o RLiSTICOS

'
g

i) AREA D
ALMACENAMIENTO DE

- -
MATERIA PRIMA J'd-
=

TRATAMIENTO)
PE il

iﬂ:
Gy G
1R |/

1

Lay out area of confection

NN
|
= == == ===
= = = =
=== == === E===1
e ISP o s =5
E===9 == E===9 L5,
] = =
: = = =
[ = = [
= N = =
= £ = == =]

Illustration 6. Lay out plants discharge
Strategies of marketing

Administration of the strategy of marketing

Intermediarios
de marketing

Audiencial

Figure 2. Strategy of marketing orientated to the product

The 4 p of the mixture of the marketing

Producto Precio
Variedad Precio de lista
Calidad Descuentos
Disefio Periodo de pago

Caracteristicas Condiciones
Marca de crédito
Envase

Servicios

Clientes meta

Posicionamiento
buscado

Promocién
Publicidad
Ventas

personales

Plaza (o Punto

de venta)
Canales

Cobertura
Surtido
Ubicaciones
Inventario
Transporte
Logistica

Promocion de
ventas

Relaciones
publicas

Illustration 5. Lay out ground plant

Figure 3. Mixture of marketing of the product
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EMPRESA ANY PRINTEX
3 . ReSUItS . ESTUDIO TECNICO
INVERS IONES CANTIDAD VALOR TOTAL ANOS VALOR RES IDUAL GASTO DEPRECIACION
HICULO 0 - $ - 0 $ -
|NDICATORS SOFTWARE 1 $20.000,00 | $ 20.000,00 10 $ 660000 | $ 1.340,00
EQUIPAMIENTO 1 $ 6.03900]$ 6.039,00 5 $ 60390 | $ 1.087,02
CAPITAL TRABAJO $26039.00 | $ - $ -
INITIAL ANALYSIS. FINAL ANALYSIS. s—mmm s Tamwls 2
FINANCIAMIENTO usb % TASA INTERES | WACC
B X X 1) Inmuebles (excepto terrenos), naves, aeronaves, barcazas y similares 5% anal.
General. General. e o W S ¥20 00 0 [ i o R e e e
TOTAL $ 26.039,00 100% 78% (111) Vehiculos, equipos de transporte y equipo caminero movil 20% anual.
. . PRIMA DE RIESGO 13% (IV) Equipos de cémputo y software 33% anual.
Indicator. Value. Indicator. Value. COSTO GPORTUNIDAD 205
TABLA AMORTIZACION
. . .. . N (Afios) 0 2 3 4 5

AMORT K 4.000,00 4.000,00 | $ 4.000,00 .000,00 4.000,00

Productivity mono factorial T0Lus Productivity mono factorial RS Avior| fwuls— oolien T o

9l y u CUOTA 6.042.00 563360 | $ 5.225.20 481680 4.408,40

(workforce). (workforce). [sapo S 000000 [sisooooo]s 1200000 s 800000 00000 :

Productivity multifactorial Productivity multifactorial
(workforce(manpower) +raw | 2.83u/$ | (workforce(manpower) +raw | 3,65 u/$

material(commodity) + CIF). material(commodity) + CIF).
Productivity of the Productivity of the
workforce(manpower) forwom | 4,44u workforce(manpower) for 56u
out hour. worn out hour.

o Productive deficit in units on
Productive deficit in units on the oductive defiit in unis

basis of the Point of baance 123u the basis of the Point of 83u
balance
Efficiency of the line 90.22% Efficiency of the line 100%
ECONOMIC LOSSES.
INITIALANALYSIS. FINALANALYSIS.
Pvu 459$ Pwu 6,57$
Daily loss. 564,57 $ Daily loss. 545,31°%
Weekly loss. 282285% Weekly loss. 226,55
INCREASE OF PRODUCTIVITY AND PERCENTAGE OF DECREASE OF LOSSES.
Decrease of losses (%). -96%
Increase of the productivity units (%). 12,50%
Increase of productivity mono factorial (%). 4324%
Increase of productivity multifactorial (%). 29%

Table 15. Analysis of indicators after the study of
investigation(research)

BEFORE AFTER
LOTPLC 77836 LOT PLC 1008633
Brasier Black Comfort Brasier Black Comfort
Produced units. 320 Produced units. 360
Number of operatives. 9 Number of operatives. 8
Number of machines. 9 Number of machines. 7

Table 16. Production before and after the improvements

Recovery of the investment

Table 17. Technical study of the Project

EMPRESA ANY PRINTEX
ESTUDIO FINANCIERO
DETALLE 0 1 2 3 4 5
INVERSION $  26.039,00
INGRESOS
PRECIO INFL ESTIMADA 5% $ 8578 690|% 72418 761)$ 7.99]
[CANTIDAD CRECS % 8.080 8484 8.888 9.292 9.696]
[TOTAL INGRESOS $ 5308560 | $ 5852687 | § 6437956 | $ 7067120 | § 7743105
[COSTO DE VENTAS
[COSTO UNITARIO INFL ESTIMADA 5% $ 2628 275($ 289($ 303[$ 3,18
[CANTIDAD 8080 8484] 8383 99| 9%
[TOTAL COSTO VENTAS $21.169,60 | $ 2333948 | $ 2567343 | $ 28.182.43 | $ 30.878,14]
UTILIDAD BRUTA 310160 | 31874 | 387061 | 424888
[GASTO OPERATIVO INFL ESTIMADA 5% $ 175017 |$ 183768 [$ 102056 |$ 2.02604
[OTROS GASTOS INFL ESTIMADA 5% $ 2500 2625 2756 2894
[GASTO DEPRECIACION UNITARIO 030 030 030 030
[UTILIDAD OPERATIVA 3014053 | $ 3332316 | $ 36.748,70 | § 4043349
[GASTO FINANCIERO 204200 |$ 163360 |$ 122520|$ 81680 $
UTILIDAD ANTES IMPUESTO 2809853 | $ 31.689,56 | $ 3552350 | $ 39.616,69 | $
[TRABAJADORES (15%) 421478 $ 475343 $ 53853] 5 594250
IMPUESTO (25%) 702463 |$ 792239 | $ 8.880.88 9.904,17
UTILIDAD NETA 16.859,12 | $ 19.01374 2131410 23.770,02
[GASTO DEPRECIACION TOTAL $ 242702 2421,02 2.427,02 242702
[PRESTAMO RECIBIDO $ 2000000
[PAGO PRESTAMO $ 400000|$ 400000|% 4.00000($ 400000|$ 4.000,00]
[VALOR RESIDUAL $_7.203,90)
FLUJO EFECTIVO $ 46.039.00 | $ 1528614 | $ 17.440,76 | $ 19.741,12 | $ 22.197,04 | $ 32.022,81]
TASA CORTE DESCUENTO 20%
[VALOR PRESENTE $59.31367
(VAN $ 10535267

Table 18. Financial study of the project

et | ST
VP $59.313,67
VAN $ 105.352,67
TIR 64%
RCB $ 2,98

Table 19. Recovery of the investment

4.Conclusions.

It was fulfilled by the raising of the theoretical
scientific documented information of the company by
means of technologies of direct observation and
investigation(research), to obtain primary information, of
the process in study and bibliographical reference of the
topic as secondary information.

The suitable application of the tools of planning and
control of the production in the company of confections
Any Printex allowed to increase the quantity of units
made from 320 articles to 360 articles finished during a
labor day.

The control and short-term planning provide
relevant information of the need of resources that has the
company, and facilitate the coordination of activities and
details of the manufacture. By means of the balance sheet
of line the number of operatives diminished from 9 to 8
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persons and of the machinery from 9 to 7 machines for
the whole process of confection.

The means necessary for the confection of the
brasieres comfort as, operatives, machineries, time of
production, spaces in the plant were organized in an
efficient way, which allowed to reduce the time of cycle
from 1,5 minutes to 1,35 minutes for every unit produced
in the line and the productivity was improved in 43,24 %.

The inadequate distribution of plant was concerning
notably the performances of the processes of production,
with what with a suitable distribution of the lay Out one
managed to improve the flow of materials and the
distances crossed by the operatives the tour diminished
from 164 to 73 meters what does that the line of
production is more productive.

5.Thanks.

God and the Holiest Virgin of the Quinche, for being
the light that they illuminate and guide my way, and me
strength(fortress) and benedictions have given to
overcome of the best way the adversities that me they
have presented and be able to have reached successfully
one more stage in my life.

I am grateful to the prestigious Technical University
of the North of a special way to the Faculty of
Engineering in Applied Hardworking Sciences for
mention to the career of Industrial Engineering; to my
teachers, friends, companions, clerical staff and of
services that during these years have been an essential
part of my formation training and professional
development.

| express my sincerer gratefulness to the lady
Bolafios Jaramillo Ana Bertha and to his distinguished
family for having collaborated in the development of this
project of investigation research of thesis, for opening me
the doors of your prestigious company and for the
unconditional and constant help that they have offered to
me.

To the Ing. Ramiro Saraguro, for sharing his
knowledge and being the director of the present work.

6. References.

Aching, C. (2010). Mateméticas financieras para la
toma de decisiones empresariales.

Banco Central del Ecuador . (marzo de 2016).
Obtenido de BCE:
http://contenido.bce.fin.ec/resumen_ticker.php?ticker_val
ue=riesgo_pais

Behar, D. S. (2008). Metodologia de la Investigacién
. Shalom.

Besterfield, D. (2009). Control de calidad (8va ed.).
México, México: PEARSON.

Bolafios, A. (31 de Octubre de 2014). Descripcion
de la empresa. (D. Tixilima, Entrevistador)

Bravo, J. (2008 ). Gestion de Procesos . Santiago de
Chile : Evolucién S.A.

Carro, P. R., & Gonzales, G. D. (2006).
Administracién de las Operaciones. CAPACIDAD Y
DISTRIBUCION FISICA.

Chapman, S. N. (2006). Planificacion y control de la
produccion . México: Pearson Educacion.

Chase, R. B., Jacobs, F. R., & Aquilano, N. J.
(2009). Administracion de Operaciones, Produccion y
cadena de suministros. México: Mcgraw-Hill.

Chiavenato, 1. (2001). Administracion de recursos
humanos . Colombia : McGrawHill.

Chopra, S., & Meindl, P. (2013 ). Administracién de
la cadena de suministro . México : PEARSON
EDUCACION.

Comercial Andexport Ltda. (s.f.).

Corporacién Financiera Nacional . (marzo de 2016).
Obtenido de CFN : http://www.cfn.fin.ec

Cruelles Ruiz, J. A. (2013). INGENIERIA
INDUSTRIAL. Métodos de trabajo, tiempos y su
aplicacion a la planificacion y a la mejora continua.
México: Alfaomega Grupo Editor, S.A. de C.V.

(2014). Empresa Any Printex . Atuntaqui.

Evans, J., & Lindsay, W. (2008). Administracion y
control de la calidad. México: ISBN.

Falesa . (s.f.). Obtenido de
http://falesa.com/?product=gaveta-rob-pica-amarilla-60-
40-32cm

Garcia Criollo, R. (2005). Estudio del trabajo (2 da
ed.). México, México: McGrawHill.

Garcia Criollo, R. (2005). Estudio del Trabajo (2 da
ed.). México, México: McGrawHill.

Gitman, L. J., & Zutter, C. J. (2012). Principios de
administracion financiera. México: Pearson Educacion .

Gutiérrez Pulido, H. (2010). CALIDAD TOTAL Y
PRODUCTIVIDAD . México: McGraw-Hill.

Hanke, J. E., & Reitsch, A. G. (1996). Prondsticos
en los negocios. México: Prentice Hall
Hispanoamericana, s.a.

INGENIERIA INDUSTRIAL ONLINE.COM.
(2012). Obtenido de
http://www.ingenieriaindustrialonline.com

Kotler, P., & Gary, A. (2008). Fundamentos de
marketing. México: Pearson Educacion.

Kotler, P., & Keller, K. (2012). Direccion de
marketing. México: Pearson Educacion .

Krajewski, L. J., & Ritzman, L. P. (2000).
Administracion de Operaciones. Estrategia y analisis.
Meéxico: Pearson Educacion.



<ECNIC,
CRmriee, )
\07' ‘O@(
Bolma
280

UNIVER
Fruon

FICA, APRIL 2016

11

Malhotra, N. K. (2008 ). Investigacion de mercados.

Meéxico: Pearson Educacion.

Marroquin, R. (2012 ). Universidad de educacion
Enrique Guzman y Valle . Obtenido de www.une.eu. pe

Meyers, F. E. (2000). Estudios de tiempos y
movimientos, para la manufactura agil. México: Pearson
Educacion.

Mufioz Negron, D. F. (2009). Administracién de
operaciones. Enfoque de administracion de procesos de
negocios . México.

Niebel, B., & Freivalds, A. (2009). Ingenieria
industrial: Métodos, estandares y disefio del trabajo (12va
ed.). México, México: McGrawHill.

Nu-lift Equipment Co; Ltd. (s.f.). Obtenido de
http://es.made-in-china.com/co_nulift/

Operarios. (31 de Octubre de 2014). Descripcion de
la empresa. (D. Tixilima, Entrevistador)

Pica Plasticos Industriales C.A. (s.f.). Obtenido de
http://www.pica.com.ec/Web/CatProductos.php?&idcat=
7&idsubcat=1&nombcat=Industrial#catalogo

(2013). Plan Nacional del Buen Vivir. Quito.

Polimeni, R., Fabozzi, F., Adelberg, A., & Kole, M.
(2009). Contabilidad de costos . Colombia : MCGRAW-
HILL.

Render, B., & Heizer, J. (2009 ). Principios de
administracion de operaciones . México : PEARSON.

Repositorio Digital UTN. (s.f.). Obtenido de
https://www.google.com.ec/webhp?sourceid=chrome-
instant&ion=1&espv=2&ie=UTF-
8#g=capitulo%209%20planificacion%20de%20produccio
n

Rubinfeld, H. (2005). Sistemas de manufactura
flexible. Buenos Aires : ISBN.

Schroeder, R. G. (2011). Administracion de
Operaciones. México: Mc Graw Hill.

Servicio de rentas internas . (15 de marzo de 2016).
Obtenido de SRI: http://www.sri.gob.ec

Sipper, D. (1998 ). Planeacion y control de la
produccion .

Tamayo, E. (2008). Administracion y control de la
Produccién . CODEU .

Vollman, T. E. (2005 ). Planeacion y Control de la
produccion Administracién de la cadena de suministros .
Mexico, D.F.: McGraw-Hill.

Author- Diego TIXILIMA
PLACE OF BIRTH: Ecuador- Imbabura -Atuntaqui
MARITAL STATUS: Single

ADDRESS: Andrade Marin; Sanchez y Cifuentes y
Atahualpa

Curso Tratamiento Bioldgico de Aguas Residuales -
Universidad Técnica del Norte - Duracion de 25 horas.

Curso sobre el Fortalecimiento de Capacidades
Productivas y Asociativas de la E.P.S en la zona 1-
Superintendencia de Economia Popular y solidaria
(BPM’s) - Duracién 360 horas.

Curso Formulacién, Evaluacion y Analisis Financiero de
Proyectos - Universidad Técnica del Norte - Duracién 40
horas.

Taller Jornadas de Capacitacién en Vivo, en los Procesos
de: Laminado en Caliente, Fundicion del Acero y
Figurado de la Planta Novacero Lasso - Latacunga -
Duracion 10 horas.

WORKSHOPS AND COURSES OF SPECIALIZATION

Asistente al 1X congreso ecuatoriano de estudiantes de
Ingenieria Industrial, con la tematica: “Innovacion,
Gestién y Conservacion - Fuentes para el Desarrollo
Sostenible” - Universidad Técnica del Norte - Duracion
26 horas.

Pasante en la Empresa Publica de Servicios Municipales
de Antonio Ante SERMAA- EP. En el area de Seguridad
Industrial y productividad — Duracién 300 horas.

Coauthor- Ramiro SARAGURO
Experience

Jefe de BPM's

Pinturas Condor — 1990/1994
Jefe de planta

Pinturas Condor — 1994/2000
Jefe de compras

Expocolor — 2000/2004

Jefe de logistica

Pinturas Condor — 2004/2008
Jefe de planificacion
Pinturas Céndor — 2008/2013
Docente UTN - Actual



