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Abstract Resumen

Objective: To detect the factors which affect Objetivo: Lograr detectar del contexide estudio los
competitiveness ahe hydrocarbon sector from the study factores que estan incidiendo en la competitividad del
context. In order to generate a proposal for the importante sector de hidrocarburos. Con la finalidad de
improvement of that sector. Methodology. Through generar una propuesta de mejora para dicho sector.
working with experts, it is possible to interrelate Metodologia. A través del trabajo con expertos se logra
information that allows visualizing in a global way the interrelacionar infamacion que permite visualizar de
study probém. This is achieved through the study of the = manera global el problema de estudio. Esto es a través del
context variables (six), with support from the structural  estudio de las variables del contexto (seis), con apoyo del
analysis scheme that will generate the four potential areas esquema del andlisis estructural que generara las cuatro
where the conflict zone, power zone, zone of autonomous é&reas potenciales donde se encuentran la zama d

problems and exit zone are locatedlowing the clear conflictos, zona de poder, zona de problemas auténomos y
detection of the incident factors. Results. Given the zona de salida, permitiendo la deteccién clara de los
previous scheme and with an-depth analysis, we factores incidentes. Resultados. Dado el esquema anterior

propose a model that generates the strengthening of the y con un analisis a profundidad permite el poder proponer
key factors (power zone), also we search for a way to un modelo que genere elrfalecimiento de los factores

stabilize the factorsfahe zone of conflict; all this will claves (zona de poder), también buscar una ruta para la
consolidate the work of the type of organizations studied, estabilidad de los factores de la zona de conflicto, todo ello
enabling them to be competitive in a globalized vendra a consolidar el trabajo del tipo de organizaciones

environment. estudiadas que les permite ser competitivas efmbito
globalizado.

Competitiveness, Context variables, key factors Competitividad, Variables del contexto, Factores
claves

Citation: ELISEO-DANTES, Hortensia, MOREJOISANCHEZ, Juana Maria, PEREZEREZ, Iris Cristel and GARCIA
REYES, David AntonioAnalysis of the factors that affect competitiveseof a supplier in the oil sector, in the state of
Tabasco, generating a development prop&&iabeJournallndugrial Organization. 2018-4:1-6.

+ Researcher contributing first author.

© RINOE Journal - Republic of Peru www.rinoe.org/republicofperu



Article

2
Journal-Industrial Organization

Introduction

In recent times, the economic model of
developed countries has migrated to the
knowledge industry, which determines as its
competitive  strength  intangible  assets,
comprised of peopls knowledge, attitudes,
valuesand skills. The increasing value of these
assets as key products for the economy and
society is due, largely, to current international
conditions. That is, organizations generate value,
according to Drucker (2006), basexh their
ability to manage knowledge, thereby obtaining
a competitive advantage in the globalized
market.

Since the intangible resources of
companies involve the competences of people
and the results obtained from them, the
complexity of their managemerand control
increases considerably, because, although it is a
capital that the company has, it is not property of
the organization as such, rather, it hires the use
of said capital through its collaborators. In this
context, and in order to direct the prab
investigation towards aspects related to
obtaining intellectual capital in organizations,
the need arises to develop a formal scheme.

Intellectual capital, in this sense,
encompasses the intangible resources of the
organization in three fundamentalnéénsions:
human capital, relative to the competences of
employees; structural capital, related to
intangible assets that are owned by the
organization; and social capital, which refers to
t he company’ s
suppliers, etc. It is iportant to mention that it is
called capital because its origin come from
economic sciences, and so, the scholars
committed to the growth of profits in companies
identified the potential of intangible resources to
generate economic value to organizations.

Background

Al t hough t he countr
backwardness is attributed to the competitive
disadvantage facing international markets, the
main problem of Mexican companies is the
difficulty of adapting to change, that is, the lack
of flexibility in organizational structures, which
keeps them rigid, obsolete and unable to face the
challenges of a rapidly changing context.

ISSN-25242105
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In this sense, the reactivity of the
productive sectors of the country has resulted in
a deficient operability, causing the shortaije
teleological culture and  organizational
prospective, aspects that are euderistic of the
human factor.

The foregoing becomes very important,
since, according to Villegas, Hernandez and
Salazar (2015, p . 204)
human capitals the main source of intellectual
capital and factor of creation of added value that
transcends in the companies of the industrial
sector 1in Mexico.
intellectual capital positively affects key
elements for organizations, suclk &nancial
profitability, market capitalization and the level
of value of the share.

In this sense, Mexican companies face
the loss of their competitive capacity due to their
deficit to obtain intellectual capital, as noted by
Joya, Gamez, Ortiz and Gékv (2015, p. 91) in
their study focused on 19.7% of the total of
companies that have failed between the years
20102015, from the state of Jalisco. In their
study, they describe that organizations are not
aware of the value generated by intellectual
capitd; therefore they do not encourage
collaborative work, nor the development of their
collaborators, coupled with the inflexible
structure they manage, which makes effective
anticipation impossible before context changes.

Intangible assets are considered by
managers as essential for achieving

rel at i o nosganizatisnal objectivies; howevern, af the: three,

dimensions that make up intellectual capital, the
human capital and structural capital need to be
strengthened, mainly in relation to the training of
personnel regardingnformation technologies,
as well as in the investment in information
equipment and systems. (Larios, 2009).

Simo and Sallan (2008, p. -726) affirm

the need to develop methodologies for assessing
knowdedge bothmimplicitly t and: eexplicitly,
because they cate value in organizations to
measure and evaluate their intellectual capital,
since they would be able to evaluate their
background and relationship with the results,
which are considered as other intangible assets.

ELISEODANTES, Hortensia, MOREJOISANCHEZ, Juana Maria,
PEREZPEREZ, Iris Cristeland GARCIAREYES, David Antonio.
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Problem Statement

At present, themain economic activity of the
state of Tabasco is oil mining, with a
contribution of 54.1% to the state GDP in 2016
(SE, 2017). Tabasco is the second state
nationwide which, after the state of Campeche
(80.9% of state GDP), depends the most on the
oil industry, an aspect that triggered the
economic recession of both states in the period
20162018. However, at the end of 2018, there
has been a slight recovery in the oil sector.The
above suggests that the economic dependence of
the state of Tabasco on thedngcarbons sector
has generated stagnation in the organizational
structures of the companies belonging to the
industry, which  suffered the abrupt
consequences of the economic crisis in the past
years, causing their extinction or reduction in
size, as theywere unable to anticipate the
aforementioned event.

Given the international trend of
migrating to the knowledge industry and the
value that this transition has generated according
to various studies in different productive sectors,
large transnational ingstries have taken
competitive  advantage  over  Mexican
companies, causing in the worst case scenario,
their extinction. This is a result of their lack of
solvency in economic, technological and
strategic terms to meet the demands of the
market. (Larios, 208, Joya et. Al., 2015;
Beurregard, 2015)The main challenges for
companies in the field of intellectual capital are,
according to Ramirez considers (2007, p. 151),
first of all, the need to improve the tools for
managing investment in employee skills,
databases and technological capabilities, as well
as the accountingype measurement of
intangible assets, so that the difference between
companies where intellectual capital can be seen
in contrast to which this asset is neglected can be
reliably verified. Fnally, the ability to measure
long-term returns on investment in people, skills
and other intangible assets.

Based on this and on the theoretical basis
of the present work, we assert that the use of the
immaterial resources available in Mexican
organizaibns, which represent the means to
generate wealth in the future, is not managed
efficiently and,in some cases, it is even null.
This is an alarming aspect, considering that
intellectual capital is the engine of productive
force that brings greater valte the companies
of first world countries.

ISSN-25242105
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International context

According to the U.S. Energy Information
Administration (2018), 127 countries extract
crude oil and 95 dry natural gas; the United
States being the main supplier in both cases, as
shown in Bbles 1 and 2.

Qil - production

Coauntry (barrels/day)

Estados Unidos 15,647,000

Arabia Saudita 12,090,000 2017
Rusia 11,210,000 2017
Canada 4,958,000 2017
China 4,779,000 2017
Irdn 4,695,000 2017
Irag 4,455,000 2017
Em_lratos Arabes 3.721,000 2017
Unidos

Brasil 3,363,000 2017
Kuwait 2,825,000 2017
Mexico 2,260,000 2017

Tabla 1 Produccion diaria de barriles de petroleo y otros liquidos
de cada pais en el afio 2017
Fuente: U.S. Energy Information Administiati (2018)

Table 2 presents the average daily
production of barrels of crude oil by country in
2017. Atotal of 127 countries were identified by
the U.S. Energy Information Administration as
producers and sorted in descending order
according to their proaduion.

Dry natural gas -

Year

Country production (cubic feet / day)

1 Estados Unidog 27,291,000,000,00( 2017
p) Rusia 23,508,000,000,00( 2017
3 Iran 7,577,000,000,000 2017
4 Qatar 5,875,000,000,000 2017
5 Canada 5,618,000,000,000 2017
6 China 5,1%,000,000,0000 2017
7 Noruega 4,375,000,000,000 2017
8 Arabia Saudi 3,859,000,000,000 2017
9 Australia 3,717,000,000,000 2017
Ol Argelia 3,302,000,000,000 2017
11 Turkmenistan 2,735,000,000,00( 2017
iVl ndonesia 2,546,000,000,000 2017
(kI Malasia 2,454,000,000,0000 2017
Emiratos
ER oo Unidos 2,190,000,000,00¢ 2017
SRl Uzbekistan 1,840,000,000,000 2017
i Egipto 1,796,000,000,00¢ 2017
17 Paises Bajos 1,601,000,000,000 2017
LB Nigeria 1,571,000,000,000 2017
19 Reino Unido 1,487,000,000,00( 2017
PVl Argentina 1,445,000,000,000 2017
YRl Pakistan 1,379,000,000,00¢ 2017
Yl Tailandia 1,363,000,000,000 2017
peg nidad oy 1,297,000,000,000 2017
Tobago
Mexico 1,115,000,000,000 2017
I \ndia 1,114,000,000,000 2017

Tabla 2 Produccién diaria de piegibicos de gas natural
seco de cada pais en el afio 2017
Fuente: U.S. Energy Information Administration (2018)
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Also, Table 3 shows the daily production
of dry natural gas by country (which sums a total
of 95), in cubic feet, according to data taken from
the U.S. Energy Information Administration
(2018).

It is estimated that this year the
availability of oil in the world will be reduced,
due to an agreement between the member
countries of the Organization of Petroleum
Exporting Countries (OPEC) and othefied
countries, including Russia, with the purpose of
mitigate the price drop that crude oil had in
October 2018, since Ixchel Castro, manager for
Latin America of Petroleum and Refining
Markets of the consulting firm Woed
Mackenzie stated: "Now, for 201®¢ are facing
a scenario in which oil supply will grow above
demand. "

National context

Mexico occupies the eleventh place in the
production of crude oil and the twerfiyurth in
dry natural gas, making it one of the main
suppliers of hydrocarbons wovlide. (US
Energy Information Administration, 2018).

The exploitation of a relatively new type
of resource has caused the progressive decline in
US oil production to reverse.
Me x1 c o’ s crude o1l
continue to fall in the short and medium term
according to the Mexican Association of
Hydrocarbons Company.

Intellectual capital

Intellectual capital, which is currently
understood as:
“The s et of indivi

knowledge that can substantially increase the
production of material andpsitual goods. It is
today the greatest source of wealth for
organizations. It is comprised of all the
intangible assets of an organization or a place
that, despite not being reflected in the
traditionally used financial statements, generate
value or hast h e potential t
(Garcés, 2011).
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Methodology to develop
Emergence of the idea
In this investigation, in order to establish and
ensure the efficiency of the thematic unit, we

have structured the delimitation of the idea that
guides thisstudy, as shown in Figure 1.

General
subject

Thematic
framework

Specific
subject

—
Factors that

affect the
obtention of
intellectual
capital in the
companies th
provide servic
in the

Intellectual
capital in
service
providers in th
hydrocarbons|
sector in the
state of
Tabasco

Intellectual
capital in

companies

hydrocarbon

sector in the
state of
Tabasco.

—

Figure 1 Thematic scheme for the delimitation of the
subject
Source: Self Made

The thematic framework addressed in the
present paper is intellectual capital in
companies, so that research is oriented towards
the adoption of intellectual capital within
organizational systems, given the international
relevance of intangible assets as a new economic
base.As a general research topic, we establish
the tydg_ gif ilgltgllfzc;u%l %apitaur] trllelcompanies
that provide services in theydrocarbon sector
in the state of Tabasco, since nationally and
statewide (Tabasco), its main economic force is
oil mining.

Finally, the specific issue addressed by
the study consists of the factors that influence the
obtention of intellectual capital the companies
that provide services in the hydrocarbon sector
igl [p% sfate o(g 'I;abas oosfnTeevvg vtyO{k\yréder the
premise that the intellectual capital approach as
a new source of wealth generation in the state has
not been adopted, an aspect found durirgy th
development of the research protocol.

Applied Tools

gase% %nnthee Ipearctepetion q)f }sector experts, the
methdd we used is: structural analysis, which is

also part of the design of the double entry matrix,
structured with the impact factors in the industry
studied and the incidence that each one
maintains over the rest. P
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The matrix offers a broad vision of the
interaction that exists between the factors,
guantifying the levels of motility and
dependence of one factor with respect to others,
which outlines & graphic location within a
Cartesian plane, classifying the quadrants by
zone. According to the methodology, the
guadrants are described below:

Quadrant | Conflict Zone

Quadrant Il Power Zone

Quadrant Il Zone of autonomous problems
Quadrant IV Departurgone

In order to determine the factors that
belong to each zoneye consider their level
motility and dependence with respect to the
others; the percentage value must be obtained by
factor of the two aforementioned items. These
values are compared with the parameter
determined by the proportional equivalent of the
total number of factors. According to the area in
which the factor is located, the role it plays is
defined.

Once the above is established, the
scenario design is concluded, which is used to
outline the diagnosis of the current situation of
the sector, baske on the analytical criteria
assessed by the author, who proposes a
comprehensive  development model that
counteracts the critical points identified in the
research, in order to achieve the competitiveness
of the industry under study.

In addition, the corasions inferred by
the author of the research, according to the
results obtained during its development, are
grossly expressed, as well as the pertinent
recommendations for the implementation of the
proposal.

Conclusions

This research paper reflects sagmatic and
synchronous line of work, which is why, like
Reed, Lubatkin and Srinivasan (2006), it offers
a vision of the company based on intellectual
capital and is oriented towards the identification
and study of the variables that affect the
obtention of intellectual capital in Mexican
organizations, starting from the general (the
context variables), to the particular (specific
incidence factors that are immersed in the
context variables).
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Currently, the suppliers of the oll
industry face a great chatige, due to the great
competition that exists in this sector and the
political variablesWe present the methodology
followed in the present investigation, since it is
still ongoing.

References

Agencia de Seguridad, Energia y Ambiente.
(December 04, 20). Normatividad ASEA.
Retrieved from
https://www.gob.mx/asea/accionrgs
programas/leyeg-normasdelsector

Comision Nacional de Hidrocarburos. (2018).
Licitaciones y contratos. Retrieved from
https://portal.cnih.cnh.gob.mx/dashboard
empresas.php

Comison Nacional de Hidrocarburos. (2018).
¢, Sabes como se encuentran adjudicados los 107
contratos que hasta el dia de hoy lleva la
#CNH? [Infografia]. Retrieved  from
https://www.linkedin.com/feed/update/urn:li:act
ivity:6453038899177541632

Comisién Nacionalde Hidrocarburos. (06 de
noviembre, 2018).CNH ha celebrado 18
convenios de colaboracién con Universidades y
Centros de Investigacion Retrieved from
https://portal.cnih.cnh.gob.mx/estadisticas.php

Drucker, P. (2006).La administracion; la
organizacion baada en la informacion; la
economia y la sociedaBditorial Norma. Bogta.
Colombia [Versién ElectrénicaRetrieved from
http://www.scribd.com/.../Examinaciey
Evaluacionde-Los-Aprendizajes

Garcés, Roberto. (2011). La composicion del
capital intelectal. Una valoracion sociolégica.
Acta Universitaria. 21. A1.
https://www.researchgate.net/publication/23703
4609 La_composicion_del_capital_intelectual
Una_valoracion_sociologica

Hernandez Sampieri, R., Fernandez Collado, C.
y Baptista Lucio M. P. (2014Metodologia de

la investigacion. Mexico City, Mexico:
McGRAW-HILL.

ELISEODANTES, Hortensia, MOREJOISANCHEZ, Juana Maria,
PEREZPEREZ, Iris Cristeland GARCIAREYES, David Antonio.

Analysis of the factors that affect competitiveness of a supplier in the
sector, in the state of Tabasco, generating a development prdiosal.

Journallndustrial Organization. 2019



Article

6
Journal-Industrial Organization

Hernandez Ramirez, J. (27 de julio del 2017).

June 2019 Vol.3 No.4-6

Podrian quedar fuera 300 empresas tabasquefas

por no cumplir los lineamientosDiario
Presente. Retrieved from
https://www.diariopresertmx/tabasco/podrian
-quedasfuera300-empresasabasquenagor-
no-cumplir-los-lineamientos/196126

Joya, R., Gamez, L., Ortiz, M. Galvez A.
(2015). Medicién del capital intelectual en
empresas mexicand®etos de la direccion(9),
79-95. Retrieved from
http://scielo.sld.cu/pdf/rdir/vOn1/rdir04115.pdf

Ochoa Hernandez, M. L., Prieto Moreno, M. B.
y Santidrian Arroyo, A. (2012). Una revision de
las principales teorias aplicables al capital
intelectual Revista nacional de administracion,
3(2), 3548. Retrieved from
file:///Users/mayrafuentes/Documents/Maestria/
Tesis%20maestri%eCC%81la/una%20revisio%C
C%81n%20de%20las%20peincipales%20teori
%CC%81las%20aplicables%20al%20capital%?2
Ointelectual.pdf

Rosales, R. A. (04 de septiembre del 2018).
Campeche ocupa el primer lugar en
participacioneskl EconomistaRetrieved from
https://www.eleconomista.com.mx/estados/Ca
mpecheocupael-primerlugaren
participacione201809050001.html

U.S. Energy Informatio Administration.
(2018). International Energy  Statistics.
Retrieved from
https://www.eia.gov/beta/international/

Villegas, E., Hernandez, M. y Salazar, B. (2015).
La medicién del capital intelectuya su impacto

en el rendimiento financiero en empresas del
sector industrial en MéxicoContaduria y
Administracion, 622017), 184206. Retrieved
from
http://www.scielo.org.mx/pdf/cya/v62n1/01-86
1042cya62-01-00184.pdf

Wriston, W. B. (1992). The Twiligh of
Sovereignty: How the Information Revolution is
Transforming Our World New York, U.S.A.:
Charles Scribner's Sons.

ISSN-25242105
RINOE® All rightsreserved

ELISEODANTES, Hortensia, MOREJOISANCHEZ, Juana Maria,
PEREZPEREZ, Iris Cristeland GARCIAREYES, David Antonio.

Analysis of the factors that affect competitiveness of a supplier in the
sector, in the state of Tabasco, generating a development prdiosal.

Journallndustrial Organization. 2019


http://scielo.sld.cu/pdf/rdir/v9n1/rdir04115.pdf
https://www.eia.gov/beta/international/

Article

7
Journal-Industrial Organization

June 2019 Vol.3 No.4-73

Inventory control policies for a polyester company

Politicas de control de inventario para una fabrica de poliéster

BLANCAS-RIVERA,
andVELASCO-LUNA, Fernando

Ru b é n +-SUAREZ,RHUgo, TAJONARSANABRIA, Francisco Solano

Benemérita Universidad Auténoma de Puebla, Facultad de Ciencias Fisico Matematicas

ID 1%t Author: Rubén, BlancaRivera/ ORC ID: 000000033207-7224 CVU CONACYT ID: 772747

ID 1%t CoauthorHugo, CruzSuareZ ORC ID: 0006000207324943,CVU CONACYT ID: 202875

ID 2" CoauthorFrancisco Solano, TajonaBanabria/ ORC ID: 0000:0001-6064667,CVU CONACYT ID: 34322

ID 3 CoauthorFernando, Velasectuna/ ORC ID: 0000000286168378,CVU CONACYT ID: 75245

DOI: 10.35429/J10.2019.4.3.7.13

Received Marcl28, 20B; Accepted Jund0, 2019

Abstract

In this paper, we study an inventory control model
which is analyzed by means of a difference equation.
This model is applied to study the stock of a polyester
company. In this company, two types of polyester are
manufactured, and it is considered a stochastic demand.
In the paper, an optimal policy ofrqmuction is
determined, which minimizes the total expected
discounted cost. The orstep cost function is integrated
with the following components: production, storage and
sale lost. The methodology consists on applied the
dynamic programming approach asdme results of
convex analysis to determine a (R-@fimal policy,
where R and Q are positive numbers. R represents the
maximum level of production and Q is the minimum
stock. Finally, with a company database of monthly
sales, we adjust a probabilitisttibution and present a
numerical implementation of the
optimal. Furthermore, simulations to observe the
asymptotic behavior of the stock are illustrated.

Inventory control systems, Markov decision
processes, Dynamic programming

Resumen

En este trafjo, estudiamos un modelo de control de
inventarios, el cual se analiza mediante una ecuacién en
diferencias. Este modelo se aplica para estudiar el stock
de una fabrica de poliéster. En esta empresa se fabrican
dos tipos de poliéster y se considera unmatala
estocastica. En el trabajo, se determina una politica de
produccién Optima, que minimiza el costo total
descontado esperado. La funcion de costo de un paso se
integra con los siguientes componentes: produccion,
almacenamiento y ventas perdidas. Latadelogia
consiste en aplicar el enfoque de programacion
dindmica y algunos resultados del analisis convexo para
determinar una politica 6ptima (R, Q), donde Ry Q son
ndimeros positivos. R representa el nivel maximo de
produccion y Q es el stock minimo.nBlmente, con

una base de datos de ventas mensuales de la compafiia,
ajustamos a una distribucién de probabilidad y
presentamos una implementacién numérica de la
politica 6ptima. Ademas, se ilustran simulaciones para
observar el comportamiento asintéticd steck.

Sistemas de control de inventario, Procesos de
decisién de Markov, Programacion dinamica
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Introduction

In this work we pose an inventory management
problem, which we will model through a
dynamic system in discrete time and seek to find
the optimal operating strategy in a polyester
factory. Inventory manageent consists in
matching supply with demand. The problem
rests in searching for an optimal operating
strategy that indicates the amount which will be
produced or purchased in each period, to
minimize the expected total discounted cost.

Historically, this problem is of quite
importance in the theory of operation research.
We have a first approach to this areaesfearch
with the economic order quantity formula
(EOQ), proposed by Ford W. Harris in 1913; this
model is applied when considering deterministic
demands. On the other hand, when there are
stochastic demands, there are several models
that study inventory management. The first one
was proposed by Scarf in 1960, who studied a
dynamic system which models inventory
management and demonstrates thatohtemal
operating strategy isR( Q) class. After Scarf,
other authors followed him and demonstrated for
different dynamic systems that the optimal
strategy remains being (R, Q) ([4], [5], [11] and
[12]).

In this paper, we consider the demands in
different periods as: stochastic, independent and
identically distributed. In addition, the dynamic
system is Markoviattype and can be identified
in a Markov decision model. In this way,
Markov Decision Process theory (MDP) can be
applied [5]. This model is apgld to the control
of inventories of two types of polyester, where it
is important to consider the aforementioned
assumptions and  without  considering
deterministic or fixed demands [9]; besides,
optimal operating strategies easy to implement
are obtained irthis work. The main goal is to
show that the optimal strategy is of the forR) (
Q), also known as reorder point strategies. This
kind of strategies consists in producing a l&Yel
in the warehouse if the inventory is beldry
otherwise, production is nearried out.

The work is structured as follows: first,
we show the description of the model, where the
dynamic system that will model inventory
management is proposed, the objective is to find
an optimal operating strategy. Through Markov
Decision Proces theory, we exhibit the
existence of an optimal strategy.
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Thus, in the following section we show
that the characterization of the optimal strategy
is (R, Q type. As a main result, we modeled the
inventory management of a polyester factory
which is idenified with a dynamic system and
we observed that the assumptions necessary to
have optimal strategie®R( Q are met. Finally,
we present numerical results of the inventory
management of the factory.

Objectives

Shanghai Tang Fashion Company is a textile
industry company. This type of industry is one
of the most important manufacturing sectors in
Indonesia. Relevant data in [8] mention that the
textile industry in Indonesia still faces a series of
internal and external problems which mainly
consist of planing uncertainty due to exchange
rate fluctuations that lead to increased
production costs and shortages of qualified
human resources. Shanghai Tang Company
faces a similar problem in terms of inaccuracy of
inventory management with uncertainty in
demand;for example: the quantity, color and
type of products of the company. Some of the
products that the company manages are:

Benhur polyester burr,
Donker polyester burr.

The objective of this research is to find
an inventory management policy in order to
minimize costs and meet the demand of the
product. In this way, the following
considerations about the inventory system will
be assumed: the inventory is reviewed at the
beginning of each week and the decision of
polyester production is made, at the endhef t
week, the quantity of the product sold in
kilograms is counted and the inventory level is
saved. For this, we consider the following
variables:

1. The amount of Benhur
kil ogr ams in the 1 nvc
weetks denow,t eadndyfor Dc
pol yeddt.er by

2. The amount of Benhur

il ograms, ptiodudeadtie

>, and foo®.Donker by

e success of havi

oduction in the war

1

n

w

yester by®, demdt d-
ker pod.yester by
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4. The demand at tihe e n d Onothe otherchank, for each s = 1,2 and t
denoted for Be@h,ur P2l .y the productionbofeach polyesteris
and for Monker by not known. Moreover, it can be seen as a random

In this way, we will model the inventory
of each product handled by the company with the
equation in differences:
o hi phk (D)

andt=0,1,2, ..., wheré® d, 0 & ¢,
s= 1 represents the stock of the Benhur polyester
ands = 2 for the Donker polyester. In additio
we observe that eaad , 0 are positive, and
their range will be denoted bytd ©

b w6 6 d b, respectively.

@) ®w o

Equation (1) is motivated by the work
done by David Lindley [7], applied to the theory
of waiting lines. We observe that model (1)
follows a stochastic Markovian process [6] and
fulfills the following hypothesis:

Hypothesis 1

— For each s = 1,2, the sequenge

hig
are independent and identically
distributed random variables with a

continuous ditribution functionr& and a
density function ¥ . In addition,
% $ Ho, with % the hope operator
associated with the distribution function
&.

— The sequence of variable3 hig are
independent and identically distributed
random variables with  Bernoulli
distribution with parameter® and are
also independent with the sequence
$ ni foreachs=1,2.

In each period, costs are generated in the
inventory; these costs are: storage, production

and demand costs not supplied or shortages.

Through the followingdnction we contemplate
all the costs in each type of polyester, for each s
=1,2:

DO QO w OO

6 ohd U p

a0 O w OO h (2)
where

0 is the fixed cost of production,

o is the cost per kigram produced,

"Q is the cost per kilogram stored,

a is the cost per kilogram missing.
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variablewith a distribution that changes in each
period, denoted by , which depends on the
history of the process until periddwhere we
considefQ  whdhohdMB hd ho as that
history. For example: if we are interested i
calculating the probability of having a
production in the period = 3, greater than or
equal to 30 kilograms, we calculate:

“ 5 v ofibsQ .

On the other hand, because production
always takes positive values, the following is
satisfied:* 6 N mhbSQ  p, for eacht =
1, 2, Thus, 1 n each
distribution* , and the succession of all these
distributions* “ wlS Known as strategy
or operation policy, and the set of all strategies
is denoted by .

A particular case of an operation strategy
is Markovian stationary deterministic policies
(SDP), which have the characteristic: 0
Qo N b SQ  p, for some measurable
functionf : X . W€ ndie that this kind of
policy has the main characteristic of having a
simple implementation, since it does not involve
a probability distribution and only requires the
correspondence rule An example of an SDP
strategy is those of typeR( Q with ROQ
defined as follows:

"G 0 Q@ 'Y
® T 00 Y8
The model presented in equation (1)
induces a stochastic processw  with
probability distribution~ , 0 is also a

stochastic process that depends on the
probability distrbutions given in & policy.
Thus, there is a problem regarding the

probability measure which involves all these
distributions. First, we define the stochastic
process sample spad® |,

mh & o6 ,

with F its corresponding -algebra
product. The elements of are of the form

] 6o hed oo Fed 8

withwo N Xand®ONA for each t =
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Let ={“ }~ ,s=1,2and an initial Thus, by (4) we havey ihh  H
state® N @, then by the loneseliulcea

Theorem [1], there is onlyone probability
measura j in ( , F) such that

O 6 N6SQ  “ 63Qh
Of O N OSQRY ~ dxwho h
for eachd pltiB . The stochastic process

(mh. W ;A& ) is called the Markov Decision
Process at discrete time [6]. The hope with the
measure) , is denoted byD f,.

The costs generated in the management
of the inventory system at an infinite or leng
term horizon can be observedhvthe following
function, fors=1,2

~ e

iffhdh 0B | 6 OM h

whereM (0,1) is called a discount factor
and means bringing the cost to current value.

Then, the optimal value function is
defined

& iFo RE TGmR o, 3)

for each X X. To the policy“* that
satisfies
o ihd @il o,
an optimal policy or strategy.

(4) is known as

The main objective is to find the tymal
strategy that satisfies (4) and that it is SDP and

(R, Q) type.
Methodology

To find the optimal strategy and the optimal
value function (4), we will use the dynamic
programming methodology, which consists in
dividing the original problem [2] in
sulproblems. This methodology allows us to
find both the optimal value functic®” and the
optimal strategy ‘8

In order to apply dynamic programming,
we first observe that the problem is well defined,
that is, that the optimal value function is finite.
For this, we use the SDP strategy of never
producing in each period, i.é(x)=0,x 0, s o
is not difficult to see that fos = 1,2:

o ifdo b

ISSN-25242105
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The following theorem exposes the
existence of an optimal SDP strategy and an
approximation to the optimal value functian.
The poof of the Theorem can be consulted in

[6].

Theorem 1
There 1is an opti mal S
optimal control probl

2. The functions of 1t e
values are d&Xfsekndd 2f o
anrd= 1,2, S

oifo [ EM6 @ 10d @

(5) 3

with® iho T thenw Y ' and the function

' satisfies the following functional equation

Wi TED aw | G @

for eachoN .

Observation:

1. Equation (5) has t he
dynamic programming e
t he origimnal optimiz
divided into optimiza:
each period and 1n ttl
convergence t o t he (
function.

2. Using the definition
2) , the value SHtecami
be written as follows

®il daQ O OhETE® &

O w8
With o
'O iw @h (bv"Qr‘] W
N 0w ihw ® ©O

no © ® & h(6)

and ) 5

O imh Qp 1 W w

| p  Owihw O
p n OO0 w

Results

qu following result on conwefunctions is an
important tool to characterize the optimal
strategy and its proof can be consulted in [5].
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Lemma 1. If " A
function andQw © Hwheny ,
areRandQ scalars withR O ®uch that

iS a convex

a) Q0 "Qw foreachw T
b) Q0 0 QY "Qw foreachw
T,
c) Qw is a decreasing function in
HAY
d Qo Q& U for each «hx with
Y w a

The following theorem shows that tte
functions satisfy the hypotheses of Lemma 1.
The proof of Theorem 3 can bensulted in [4].

Theorem 3. Considering Hypothesis 1, for
eachn=1,2, ... the function fulfills:

1. @ is convex in b |
2. | Edb i Hb

In this way, for a horizo!!: 1,2, ..., the
optimal operating strategy i hb  class.

Finally, using® ¥ &', equation (5) and
the previous lemma, we have the following
result. The proof of Theorem 4 can be consulted
in [4].

Theorem 4. The SDP strategy which solves (4)
is (R, Q) class.

Therefore, we can apply the SBtPategy
to inventory management of each type of
polyester, and give values fRrandQ.

In [8], an inventory study is presented
during 2014. First, we observed the efficiency of
placing in the warehouse what is required to
produce each week. The resuts:

Benhur Donker
80%

Product
Efficiency | 85%

Table 1 Eficiencia

Each success or failure to place the
product in the warehouse must be independent
and, in addition, each implementatian has a
Bernoulli distribution with parametér = 0.85,
and® Bernoulli with parameteny = 0.80.
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However, for each type of polyester there
aretingependent demands each month. Based on
the data presented in [8], we considerbé t
records of the demands in the first 50 weeks of
2014. Table 2 shows the behavior of the
demands in kilograms of some weeks.

Demand (kg) Benhur Donker

Week 1 229 632
Week 2 253.9| 5544
Week 3 266 | 495.9
Week 5 248.5| 407.1
Week 10 191.11] 380.3
Week20 200.7| 350.5
Week 30 306.5| 392.8
Week 40 332.5| 461.7
Week 50 130| 356.8

Table 2 Demanda

With the data obtained from the demands
in 2014, we made an adjustment to a probability
distribution. Using the Kolmogorov Smirnov
test [10], the demand for eagbolyester is
adjusted to a normal and uniform mixed
distribution with their respective parameters.

Demand/polyestel  Benhur Donker
Uniform (a,b) W COoT O TCH
_ W Pl w QCP

Normal ( h, ) Codp| " TULE
¥ p @
Confidence lgel 94% 97%

Table 3 Distribucién de la demanda
In this way, Hypothesis 1 is satisfied.

We looked for the cost function (2). In
Table 3 we present the fixed production costs,
per ordered or produced unit of storage, and
shortage per kilogram.

Product Benhur Donker
Fixedordercosf , V@& | U W@
Costperorder |0 p1& |® ot
Costperstorag{ Q@ occ#®H|Q o1&
Shortagecost | & pw& | a p odp

Table 4 Costos

According to (2), the cost functions for
each polyester are expressed as follows:

Benhur

OO Q0 o

6 ohd ovp
W W a 00
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Donker - For Donker polyester, more kilograms of
~ this type of polyester are produced until
6 o U p w® Q0 w 431.1 kg is in stock, provided that the

Www a0 0

Once identifying the variables involved
in model (1), and complying with Hypothesis 1,
Theorem 4 is applied and we obtain a poliRy (

Q) class for a finite horizon.

Estimates of the optimal value functions

(5) are made in each pericd= 1, 2, ,

the values ofY an

do

that daracterize the

optimal policy. Let us remember that is the

minimum of the’O function defined in (5). The
value ofY is calculated by solving the equation

given in Lemma 1:

o0 0 OV .

In the following tableve show the results using

the discount factod= 0.9 for each polyester.

Week | 'Y 0 |
1 287.5| 298.3
2 287.8| 298.9
10 289.6| 299.2
20 289.8| 299.3
30 290.1| 299.3
40 290.5| 299.3
50 290.7| 299.3

Table 5 Politica 6ptima para Benhur

Week Y 0

1 431.2| 632.87
2 433.5| 633.8
10 431.9| 634.1
20 432.1| 635.9
30 432.1| 635.9
40 432.4| 636.2
50 434.5| 637.0

Table 6 Politica 6ptima para Donker

Conclusions

According to the results, we have the following

recommendations to obtain the opdintost at

the end of the year.

— For Benhur polyester, if it has a capacity
of less than 287.5 kg, it is requested to
produce the quantity necessary to reach
299.3 kg.Otherwise, no production is

requested.

ISSN-25242105

RINOE® All rights reserved

stock is below 637 kgOtherwise, no
production is requested.

This shows the importance of having
optimal policies (SDP) belonging tB(Q class,
since they present an easy $ialn to apply to an
inventory system, as in the case of this polyester
company.
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Abstract

The organizationakulture of the zone,the micro and
mediumcompanydoesnothaveanykind of specialized
technical advice, much less with the application of

integralcollaborativeconsultingThemodelis relatedin

parallel with applied research,thus providing an

alternativesolution or guide for peoplewho are going

to be venturing into the developmentof Action-

Researchwhateverthefield of application,andwhich

is difficult to find the characteristicspecial,appliedin

thefield of work, andaboveall, click on the resultsof

that application. It can also be modified by its

componentssinceit musthave particularity that each
companyrequiresto operateor solvea problemat any
level andwhat this entails,sinceit mainly focuseson

Quality asatool, notasanend;becausehe endof the
first achievemenbf any organizationwill be just the
certification to ventureinto new stagesthat the total

guality demands

Model, Quality, Tool

Resumen

La culturaorganizacionatlela regién,la microy media
empresano cuentacon alguntipo de asesoriaécnica
especializadamucho menoscon la aplicacionde la

consultoridntegralcolaborativaEl modelocontribuye
paralelamentala investigacioraplicadadandoasiuna

alternativade soluciéno guia paraaquellaspersonas
que van incursionando en el desarrollo de la

InvestigacidrAccion, sea cual fuere el campo de

aplicacidn, ya que esdificil encontrarejemplarescon

las caracteristicagspecialesaplicadasen el terreno
laboral,y sobretodo, que hagaevidentelos resultados
dedichaaplicacion.Tambiénpuedesermodificadopor

suscomponentesya que debetenerla partiaularidad
que cadaempresarequierepara operaro solucionar
algun problema en cualquier nivel y lo que esto
conlleva, ya que principalmenteenfocaa la Calidad
como herramienta,no como un fin; puesel fin del

primer logro de cualguierorganizaciénseraapenasla

certificacion paraincursionara nuevasetapasque la

calidadtotal demanda.

Modelo, Calidad, Herramienta
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Introduction

The purposeof this article is to presentthe
application of a Change Model in the
Industrializadorale la MaderaColibri, S. deR.
L., in orderto redesigrthe productionline. Due
to theorganizationatultureof theregion,micro
and mediacompaniesio not have any type of
specialized technical advice, much less the
applicationof collaborativeintegralconsulting.

The structuring of this research is
presentedin such a way that each section
establishesomedefinitions, conceptstools or
situations,as well asthe suggestiorto develop
them.Pretendindghatthereadethasanoverview
of how he can develophis own model for the
companythatwill be consulted.

Background and Diagnosis. The
companyis describedat the beginning,aswell
ascurrentsituation to havean understandin@f
its evolution.

OrganizationaCultureln this sectionthe
basiccomponentso startthe processof change
areapproachedyrovidingthe necessaryoolsto
obtainthe vision, missionand objectivesof the
company,through sesgons with the most im-
portant factor of the organizationthat are the
workers.

Casestudy. The project of the change
modelis presentedthe main problemdetected
by the groupof stakeholdersvasthe Re-design
of the Wood GoodsProductionLine, which is
statedin its generalobjective,the applicationis
raisedof the 5’s, aswell asthe procesdor the
achievemenof aspirationsduly justified.

The relevanceof applying thesetools
(parallel to the redesign)was analyzed with
thoseinvolved,sincethe applicationof the5'sis
essentialasabasisfor continuousmprovement
and after this program has beenimplemented
andmaturityis assessed.
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The group should follow up on the
feedbackof the action plansthat are operating
undertheproblemsolvingprocessgnsuringhat
solutionsto theproblempresentedregenerated.
Methodologicalapproach.To obtain resultsof
the objectives set out in the company, it is
importantto transmitthenewapproacho seethe
organizationasa processthroughthe elemeits
of theintegralcollaborativeconsulting.

The results show the quantitative data

organizationare due to circumstantialfactors,
but notin a habitualor customaryway, coupled
with the lack of supportfrom a policy. -cawell
definedandplannedto increasehe potentialof
a countrylike ourswith rich naturalresources,
but without the competitiveenvironmentthisis
warnedby the Centerfor IndustryStudieqCIS),
an analysis body of the Confederation of
IndustrialChambergCon-camin)

unavoidable that Mexican
companies  make modifications in
administrative, financial, productive,
investmentcommercializationbut, in orderfor
it to be carried out, a substantialchangein
mentality,attitudeandtheaction.To achievethe
above, the company requires support in its
differentareaswith advicefrom experienceénd
specializegersonnethatpromotesandhelpsto
implement integral strategies for the
organizationthis changen the organizatioris a
difficult butnotimpossiblefactor,aslong asthe
companyhasthe willingnessto do soin all its
aspects.

It is

Specializedadvice within a company
promotesthe achievemenbf a betterreturnon
resources,considering that it is not a new
problem;lt is somethinghatorganizationhave
sufferal for years, inclining them to try to
resolve these situations with their own staff,
without having good results due to lack of
training,updatingandspecializatiorof thesame,
or paying large sums of money when hiring
signature®f consultingto helpthemimplement
methodsandideasfor improvementsandagain
without achievingthe expectedesults.
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It is difficult to keepa companyafloatin
the midst of a weak economyand often the
absencef anorganizationatulturebringswith
it the lack of efficient managementmethods.
Industrializadorade la maderaColibri, S. de
R.L., dedicatedto the transformationof wood
into handledor handtools, hasenterednto the
manufacture of plastic handles for shovels.
Having antecedents the wood works initiated
from theyearof with aworkforceof 40 workers,
locatedin circuit 2 west, Apple 3 Lot 9, of the
industrialparkof H. Zitacuaro Mich.

The companyis locatedin an areaof
approximatelyl,000 squaremeters,distributed
in thefollowing areas1 for plastics 5 for wood,
9 for process;l spacefor wood ovens,dressing
area and checkin area, 1 dining room and
administratiorarea.

One of his main achievementsis
presentedin the process of manufacturing
wooden handles becausehis experienceand
knowledge of this producthasallowed him to
reachalevel of competitivenesspriginatinghis
incursionwith transnationatompaniesuchas:
TRUPPER, Fabrica of Brochas la Azteca,
amongothers.

Justification

La Industrializadoralela MaderaColibri, S. de
RL, arguesthe beginning of a shift towards
productivity, basedon the needsand benefits
that remain uncoveredfrom the approaches
madein the diagnosis,to mentionthe lack of
recruitmentand selection,in orderto havethe
appropriatepeople for the work to be done,
which hasgenerated high turnover.

There are great distancesbetweenthe
machineswhich generates greateruseof time
in transferringthe materialfrom onemachineto
anotheraswell aspersonneandidle machinery,
asaresultof the abovethereis alsowasteand
rework becausehe sequenceof the operation
that eachof the productsthey produceis not
known.

Theproblemliesin theignoranceof what
quality is, with the foregoing it is again
confirmed that evenin this century there are
companies that continue to work on the
stereotypednheritancethat hasbeenusedfrom
generatiorto generation.

ISSN-25242105
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The IndustrializadoraColibri has now
enteredinto a transition with this model of
change, having as a strategy the training
throughoutthe company,to mention some of
them. The fact of being in a world where
competitivenessand quality systemsare the
value of each service provided has prompted
Colibri to mountthe changetakinginto account
that quality is everyone'sbusinessor doesnot
work.

Objective
General

Provide the Industrializadorade la Madera
Colibri, S. de R. L., with its own exchange
capacity.

Specific

Apply a situational diagnosisto the
company

Use comprehensive collaborative
consultingtools
Useeffectivetechniquesandtoolsin the
interactionmethod,

Trainin organizationatulture

Apply the problemsolving process
Generatean ad hoc changemodelto the
organization

Research question

Isit possibleto strengtherthecompanythrough
theapplicationof a ChangeModel?

Theoretical basis
Investigatiomaction.

Kurt Lewin (1951) consideredthe father of
actionresearchsaid: Theresearchecessaryor
social practice can be better characterizedas
research for social engineering or social
managementStrictly action researchdoesnot
haveto define a new type of researchproject,
sinceits workingmodalitygenerateknowledge,
produceschangesandis compatiblewith other
typesof research..

The actions of this methodology
originatein the contextof educationput it has
beenexpandingts applicationin otherfields of
science sinceits namesaysso, thereis a great
link with the cognitive and obtain measurable
effectsin reality. of the objectof study.
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Among its most typical featuresis the
participatorycharacter:throughthoseinvolved
or peoplewho are within the organizationwho
own the process under study. The project
contextually adopted action research, a
methodologythat facilitates that the planned
activitiesin anyfield of laborapplicationaretied
to technological development, with this
methodologyapproachin which it consistsof
acting immediatelywhen a problem has been
identified that It is clear and feasible of a
solution,in this way credibility is gainedin the
processsincetangibleresuts are being offered
from the first momentsof resolution for the
organizationsoresultsarenotexpectedintil the
end of the consultancy, influencing reality
throughthe workersinvolved seekingto solve
problemsand needs being thesesameprocess
sdf-managers.

Diagnosis

Its main function is to examinethe problem
facing the company thoroughly, uncover the
factorsandforcesthatcausethe problem.

Before initiating the diagnosis,the first
phaseis the onethatis the entrancewherethe
psychalogical and formal commitmentswith
the owner of the company are established,
identifying the object of changeto reachthe
desired state to through logistic assurance,
relationshipbuilding and understandingf the
situation. (Guizar, 1999), logistic assuance,
ratification and rectification of stakeholdersor
groupmemberswhowill suggestheareawhere
interviewsandmeetingswill beheld,in addition
to the time availableto carry out the various
scheduledctivities.

Analysis Plans
In figure 1 five levelsare shown,in it you can
establishthe degreeof detail thatis requiredto

studythe systemor processasheightis gained,
theseare:satellitelevel, plane,helicopter.

General 7
= 4

Specific

ud B

Figure 1 AnalysisPlane
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Themicroscopas thelowestlevelwhere
detailed analyzes, cabinet or laboratory
investigations, historical records or specific
calculationsarecarriedout atthetip of apencil.

Thelevel of manwith feetontheground
is associatedvith thosewho in a tour of the
facility canbe seenwith the nakel eye,suchas
the location of workers in the different
operations of the production process, the
problems related to the organizational
environment.

The superior planes of analysis,
helicopterairplane andsatellitearereservedor
themostgenerahectsto considermenfeeton
the groundand magnifying glassare warnedin
thoseaspectsn greaterdetail, preventingtrees
from preventingus from seeingthe forestand
thus achievingan adequatedistancefrom the
present problems (di-agnostic), the desired
future (vision) and the ways to achieve it
(strategy).

Anothermethodologicatonsideratiorof
transcendence is the approach of the
organization. Traditionally, a company is
analyzedfor its functionality by its hierarchical
structure py thelevelsof managemennvolved
and/ or thefunctionaldependenciesvolvedin
theresearctobject.Seefigure 2.

Traditional Approach

)
henen

Figure 2 Traditionalapproackhierarchy

With a new approach,the analysisis
carriedout on the basisof the organizationrasa
processStartirg from this and from a satellite
analysis plane, some examples could be:
ministers transformationdistributionandsales.
Figure3.
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New focus

Figure 3 Newapproach process
Interactive method

This methodis the channelthroughwhich runs
the actions of the integral collaborative
consultancythat was appliedto this projectto
achievethe changeproposedy the memberof
the organization,being they the owners and
maximum responsibility of the contentof the
solutionproposals.

It is difficult to conduct effective
meetings if you do not have a minimum
knowledgeof thegroupsandthephenomenéhat
occurin them, so it is necessaryor peopleto
interactandinfluenceeachother,interactionis a
key elementof forming a group; thereforethe
combinationof interaction,communicationrand
participationare three indissolublephenomena
within agroup.

The interactivemethodhelpsto havea
common approach, generate a pro-active
atmosphere, suggest techniques to solve
problems, be alert against manipulatiors, be
effective, facilitating meetingsto functionin a
timely manner,techniquesmust be adaptedto
the personalityandneedsof the groupinvolved,
if not, adjustor modify.

Key characters of the interaction method.

Thefacilitator It is neutralto thegroup,doesnot
contributeto their ideasor evaluatethem, helps
focus the energiesof the group by suggesting
alternativemethodsandproceduresprotectsthe
membersof the group and gives everyonethe
same opportunity to participate, provides the
logisticsnecessarpeforeandafterthe meeting.

Theregister.Write downthe basicideas
in panlettersin front of the participantscollect
theideasof the exponentdo not evaluatehem;
capturesdeaswith greatword savingsthis way
of registeringdoesnot slow the developmenbf
are-union.
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Theheadof agroup.He doesnotconduct
themeetingheis anactiveparticipantheretains
all his powersandresponsibilitieshe makesthe
final decisionshetakescontrolof themeetingif
he is not satsfied in the development,he is
responsibldor theagenda.

The group member He is an active
participant in the meeting, he keeps the
facilitator and the registrarin his neutralroles,
he makessurethatthe basicideasarerecorded,;
makes proceduralsuggestionsand determines
the courseof themeeting.

Numberof participantsTheoptimalsize
Is 7 + 2, it cannotbelessthanfive or greatethan
nine.In theindustrythetasksperformedn Small
groups are more satisfied than those who
participatein largegroups.

Organizational culture

There are many companiesthat decide to

implementmewoperatiormodelsthroughouthe
company,whetherof quality, sales,suppliers,
etc., without taking into accounta determining
factorto maintainandreachmaturity of thenew
systemto be establishedthat is, to createa

cultureof total quality, beingthatleadershipand
administrationare the essentiaingredientsthat
allow acompanyto developbetterin today'sand
tomorrow'scompetitivenesqJoe,B. 1998)

The integral collaborative consulting

In this procesgherole of the consultanis very
important and its objective is to help the
organizational system to improve its
adaptability.Thislogic leadsusto theconcepof
processconsultationin which the consultant
helpstheorganizatiormakea diagnosisf itself,
selectits adaptatiorresponseanddetermineits
own progress.

The current technicaiscientific
revolutionis shapingthe traditionalintegraland
collaborativecut, which indicatesfive phases:
entry, diagnosisyesponsedisunity andclosure,
which were basicelementsin all actionin the
project that are supportedby the consultancy
collaborativeintegralasshownin the following
figure 4.
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FASES DE LA CIC

e BM
.

Figure 4 TraditionalCourtof Collabomtive Integral
Consulting

Feedback

Entry. Phasewhere the psychological
andformal commitmentswith the employerare
specified referspromptlyto thelogisticsandthe
ob-links thatboth partiescontract.

Diagnosis.At this stage,relationswith
thoseinvolvedin thecompanyaredeepenedyot
only basedon the declarationf entrywith the
employer,but also on the concreteactionsthat
are lived in the organization;is when the
consultant knows many elements of the
OrganizationalCultureandthe Valuesin which
they interact, this facilitates the detection of
existingproblemsandfrustrationsaswell asthe
approximation of potential barriers that will
interposean the procesf change.

Answer. They are the action plans
derivedfrom thediagnosisthis schene is useful
to specifythe fundamentatontentof the stage.

Disunity. This is carried out in an
imperceptibleway when the organizationhas
begunto internalizeanewstyleto realizeits own
capacityfor change.

Closing. It is a formal momentwhereit
is very clear that the objectivesset out at the
entranceéhavebeenachievedandthattheformal
andpsychologicacommitmentdhavebeenmet.

The involved It is thosewho makethe
final decision,thosewho are affectedby them,
those who possessthe relevant skill and
experiencean the mattersto betreated who can
slow down or acceleratedecisionsaccordingto
the positiontheyoccupy.
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Troubleshooting Process

The problem solving proc
master s kil l -whcetrieo n r easnc
collaborative integral C
participation of workers
t he way t o achieve S UucC
common process, it provi
ma p t o foll ow, a common
instrument s amtd drae hmis @
easier to transfer to th

The approach allows L
hat having problems 1is
t he m, identify, priorit:i
wor ker s t o be identifie
achieved tyhi sascapalkl t a
corresponding mental cha

It is important to mention the participants
at the beginning of each meeting the
depersonificatiorof the problems, not to find
guilty, but to reveal the causes that originate it,
thus cecombining all effors to change the
current situation, the problems are categorized
according to the essential process and the way
they affect.

This process 1s 4 nd
llaboration and coll
nsulting, but 1thoids
interaction; hence
e potential for act

mmitted leadership i
luable aspirations,
rticipants and face
at mnhahkee puspotbh Ve mg

o < 0 0 0 O
0 0O 5 Hh O O

Problemldentification and Selection.It
IS a very important stageof the process,the
situation to be changedis written, how is it
really?

Problem Analysis The causesare not
analyzedjf you havea well identified problem
you can move forward. It is necessaryto
considertwo questions:What do you want to
know?Whendo you know what you are going
todo?

Potential Solutions Generation. The
previousstepsareconsideredandit is important
to reviewtheproblemdefinition, thekey causes,
the positive and negativeforces,aswell asthe
limitations.
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Selectionand planning of the solution.
The decisionis takenof the potentialelements
becausdhey haveto choosefrom, actionplans
are made that are the implementationof the
solution.

Solution application.In this phaseit is
executedand controlsthe solutionaccordingto
the plandevelopedn the previousstep.

Solution Evaluation. In this phasethe
circle canbe closedwhenevaluatingtheresults,
it is evidentwhen a changein circumstances,
situation,peopleandtheir actionsis recognized,
culminating directly where the identification
stage begins, which leadsto a new cycle of
problemsolving.

Change Model

It is importantthateachmemberof thecompany
is generatedo be confidentandinvolved

In the change. For this, information
sessionswere held, dynamic related to the
thematic and some social eventsfocused on
gaining a betterlevel of integration,significant
actions such as, writing down each their
triumphsin life andin thesamewayfrustrations,
making with the latter a depositof waste (to
which we set fire), displays of affection and
delivery of equipment where they declared
themselvedo fight for one and for the others,
justto mentionafew.

It isimportantnotto ignorethefollowing
fundamentalprinciples for the creation of a
cultureof change:

Each personis a set of strengthsand
weaknesseghe importantthing is that
all areareasof opportunity.

Everyone needsto have a sense of
purpcse,directionandexpectations.
Onemustexpectthe bestof all thatlife
providesus. An internal life of quality
leadsto a satisfactoryife.

Peoplewith strongideasprovideavision
that transcends,engageswith people,
service, innovation and quality. Their
commitmentis that all membersof an
organization be free, positive and
expanding.
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Becauseeoplebecomewhattheythink,
decideand do, it is necessaryto know some
terms related to the subject, for their
understandingsvisionaries:

View. It is the situation that our mind
seeslmaginethe macroresultsyouwantto get.

Mission. It is ageneraktatementocused
on the macroresultsthat are sought; It is the
basisof the objectivesandexpectationspecific.
Dream.It is adeepandhopefulfeelingaboutthe
possible putwithout specificintent.

Philosophy.It is generallya relatively
completeset of truths, valuesand beliefs that
feed,foundandfocustheorigin of thedreamthe
stimulationof the vision, andthe formulationof
the misgon. The key component®f a Cambio
Model are:

Commitmentto a vision, mission, and
transcendergoals.
Recognitiorthatpeoplewill follow those
who learn,notthosewho alreadyknow.
Focus on the logical and creative
deploymenbf people'strengthgocused
onsystemicchange.
Practicethevaluescontinuously.
Timely deliveryof incentives.
Promotionand training of self-directed
teams.

Promotionof the purposefubehavior.
Focuson positiveresults.
Fostereadershipn the process.

Mutual belief that "we can achieve
anything.

Generatea culture of commitmentto
continuous learning and the new
dimensionf theservice.

Creationof a work evaluationcriterion
basedon innovation, quality, creativity
andchange.

Setting policies and programs that
supportand increasethe high level of
physical,mentalandspiritualenergy.
Expansion and evidence of all
dimensionsprovided by organizational
change.

Daily exposureto one or more of these
statementsan changethe attitude of workers
within an organization.Attitude is everything.
Attitudes are the mental and emotional
manifestation®f values.
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Membersof ateamthatpossesauthority
feel valuableand are able to perform a higher
quality of workforcethanthosewhofeelwithout
authority, confused, negatve and open or
secretlyhostile. Paradigmchangesmust focus,
with analmostmaniacalntensity,on delegating
authorityto theindividual andtheteam.

Methodology to develop

In everyprojectit is importantto considerthe
constitutive elementsfor ead stageof action,
andin the investigation- actionin combination
with integral collaborative consulting is no
exception,in this subjecta compilation of the
elementsto take Organizationalinterventions
such as analysis plans for understandingand
prodem solving, A new approachto seethe
organizatiomasprocesses.

It is important to emphasizethat the
activities applied were the five stagesof the
collaborativeintegralconsultingprocess.

Entry

The Wood Industrialist "Colibri" has weak
organizatimal objectivegidentifiedin thephase
of formal commitments).When talking with
someof the workers,they feel the needto be
clearabouttheactivitiesthattheymustcarryout,
sincesometimesheyarechangedrom machine
or laborto attendto othertasks,lack of controls
onordersandproductdeliveries,Ordersaremet
without providing the raw materialand human
resourceso carryoutthetask

Diagnosis

Describethe cause®f organizationaproblems,
aswell asidentify the guidelinesfor the future
developmenbf the company,in the quality of
products and services, to meet or re-base
customemexpectations.

The questionnairesand interviews will
beapplicablehroughoutheorganizationaimed
at: Managemenievel, middlemanagemerevel
and line operator level. The diagnosis
determinatiorwasbasedon the applicationof 3
instruments
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"Johary" window. Know the degreeof
opennes®f the company,in its direction and
understandingn inter-personrelations,with the
purpose of measuring effectiveness and
knowingthedispositiorwith which you havefor
thetransitionto amodelof change.

Diagnosis for Quality. Describe the
cause®f theorganization'problemsaswell as
identify the actons for the developmenbf the
company.

Process for Organizational
DevelopmentkKnow throughthistooapplication
of questionnairesand interviews, the type of
participation,climate,valuesandinnovation,as
well astheneedf staffwithin theorganization,

Answer

Themethodof interactionwasconsideedasthe
backboneof meetingswith thoseinvolved,since
much work is carriedout in a shorttime, it is
dynamicandmotivating,

It contributego individual responsibility
with regardto groupdecisionsit is flexible and
practicalto beusedin partor in its entirety.

The procesof analysisfor changds not
uniqueandlinear, but totally iterative,on which
it turnsagainandagainto refineanddeeperthe
analysissoit mustbeconsiderednoperended
process,whereit doesnot end any field; but
simplywhenthereis a cutthatcansubsequently
be continued.It is not necessaryo worry if in
the first iterationsthe analyzesareincomplete,
since the processto be repetitive and as the
analysisplaneis lowered,the depthanddetailis
guarantedasfar asit is desirecto arrive.

Definition of the Mission, Vision and
Quality Policies by those involved in different
sessions, contributing to the identification of
those involved in the organization

Change Model, Vision

It 1is an
integrate the
figure 5
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STRATEGY

Action
plans

Figure5Change Model

Problem Solving Process

Key elemenfor theproces®f implementinghe
changemodel,its elementsare:

Problemidentificationandselection.
ProblemAnalysis

Generatiorof potentialsolutions.
Selectionandplanningof the solution.
Solutionapplication.

Sdution Evaluation.

Techniquesfor the Problem Solving
Process To generate ideas and gather
information

- Brainstorming

- Writing ideas

- DiagramWhy? For what?

— How diagramVhen?

— Verification Forms

— Interviewsandsurveys

— To selectideasandachieveconsensus:

- Listing Reduction

— BalanceSheetgPositive- Negative)

— WeightedVoting

- Criteriaassessmemhodels

— PairedComparisons

— To planactions:

— Flowchart

— Ganttchart

— Critical RouteDiagram(PERT-CPM).

— To analyzeandreflectdata:

— CauseEffect  Diagram
Fishbone)

(Ishikawa
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- Forcefield analysis

— Histogram

- ParetoAnalysis(20 x 80) SectorChart
- Time Graphs

ProcessApproachand ImprovementContinues
for Quality

It is vital to carry out an analysisof the various
organizationaaspectssuchastheresponsibility
of managememresourcemanagemeniproduct

thoseinvolved in and out of the sessionsthis
gives an exponentl strengthto the processof
change.

Case study

The entranceto the Industrialization of the
Colibri Wood was carriedout, in orderto give
clarity and follow-up to the methodological
processandactionplansgeneratedh eachof the
sessionsits monitoring andfeedback.

Entry. In the first interview, a
relationshipwas establishedvith Mr. Gustavo
Colin Uribe, explainingthe objective of a new
approachto work, professionalwork, and the
needs of the organization, where the
psychologicacommitmentwas establishecand
formal, in this way it allowed us to carry out
professionalactivities and follow up the work
process map, exhaustingall the issues and
reachingfeedbackyesultingin him recognizing
the needsof his company,andshowinghimself
willin g to collaboratein the activitiesthatarose
throughtherealizationof the consultingwork of
the new collaborative and comprehensive
approachandasatriggerfor thechangemodel.

To makeknownthe conceptghatwill be
usedhereafter,as well as the methodologyto
follow in eachof the sessionssuchas:

- Commitment.

- Integral  collaborative  consulting
concept.

— Changeviodel

- training
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— Involved The administrative party was able to
— Brainstorm verify the level of integration of eachof the

— Essentiaprocess

With all of the above, apart from
allowing themto work betterand with greater
searity, it givesthemgreatersatisfactionsince
theycanseeeverythingin orderandcleanliness
withoutanyonenvadingtheir assignedreasso
theysavealot of time for anyoperation.

The organization and distribution of
areasallowed taking advantge of a spacefor
dressingrooms and checkin; same that will
facilitate with its proximity the accesso your
working day,aswell asatthe endof it, without
this causedelaysin clock records.

Diagnosis. First, the quality diagnostic
guestionnairesvere preparedaccordingto the
company,aswell asthe analysisandreview of
the othertwo questionnairesThewholelogistic
aspectvaspreparedsit is: An isolatedplaceof
any type of personwho works in the company,
with the purposeof giving absolutefreedomto
the respondentsincethis type of instrumentof
informationcollectionallowsthattheindividual
makesstatementsand / or reflectionsthat he
doesnot dareto shareor Even with his best
partner,they were askedthat the information
wasconfidentialandthatwasthe case.

Thecompanywasinformedof theresults
obtainecatthemeetingfollowing theapplication
of the surveys;of which they expressedthose
involved)

- Actually the Johary Window seemed
verygoodtool andwe arewilling to cary
out dynamicsand / or techniquesthat
allow us to developskills and improve
ourselves.

— The information thrown at us was very
useful sinceit makesus more clear on
how we areasa company.

- This type of questionnairdashelpedus
to obtain who will be in chargeof the
Assuranceof the Quality, aswell aswho
can form the Committee for Quality
Assurance, and also confirms the
proposaktheyhadfor theseassignments
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workersfrom thesetools,which allowedthemto
start, they only allowed them to put the front
mirror so that they could be seen; as an
individual and as a work team,or at leasthow
theyconceivedt until then.

Sincethen we seethat thereis greater
paticipation of workers,in the contribution of
ideasseekingchange.

Determination in session with those
involvedin their essentiaprocessof the Colibri
Industializer.Seefigure 7.

CUSTOMER
SATISFACTIO
N

CUT THROUGHOUT
DRYING THICK
FACE POLISHING

oRiNG

ARRANO

CENTERED
T
TUMPED
SONG POLISHING

Figure 7 EssentiaHummingbirdProcess

Oneof theactionsof thoseinvolvedwith
greatimpactwasto achievethe definition and
implementatiorof the following:

Colibri Mission

“ Ithecompanyourmissionis to meettheneeals
of our customerswith staff satisfiedandauthor
made, in wood and plastic products, with
qudity”.

HummingbirdVision

"To be a quality companyat the state level,
leaderin thefield".

Colibri Quality Policy

"Provide our customers with constant
satisfaction through reliable products and
servicesin an efficient andtimely manner,at a
fair price, maintainingexcellentorganizational
healthand generatinga culture that contributes
to environmentaprotection’
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List of Problems and Frustrations

It was done through brainstorming, where those
involved poured all the problematic situations
that dflicted the company, having 19 problems.
Hierarchy Matrix

In order to solve the company's
problems, the main problems were addressed,
the hierarchy matrix was carried out and
classified according to the following: High
Control, Short Time, Low Cost anddt Impact.

The resulting problems were the
following:
1. Generat
2. Lack of quality
3 Lack of

A tour of the production line was
resumed in the next consulting session, taking as
a standard thessential process of the company
(also generated by them) with tperpose that
those involved ratify their status as experts,
verifying step by step each component of the
same and observe the reality of work under the
production hall.Following the route hat was
made on the production line, it was determined
that the distances between each machine
presented a problem during the process of each
product that was made, in addition the existence
of idle machinery was detected, consequence of
the distances arttie disorder of the same.

An accumulation of sacks was
discovered, all in disarray, scrambled,
containing waste of rework and pieces of boards,
which are sometimes used to remove sticks and
brushes; such accumulation increasingly invades
the production he, since the amount of wood
leftovers generated per day is excessive; In
addition, each of the sacks are not labeled or
i dent i i ed, whi ch
time in the selection of the material (in the case
of reworking). From the training gien on the
essential process and on the verification on the
line and analysis of the problem, those involved
at the end of the route along the line concluded
that the problem prior to the lack of quality
control was the redesign of the line, since when
verifying the essential process that was formed
in the first meeting they could see an
exaggerated disorder in the location of the
machines as well as the enormous separatain th
exists between some of them.
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So it was agreed to attack this problem;
for which it proceeded to redesign the line of
work through a following Action Plan.

Conclusions of the Case Study

The culture for quality must be entering the
organization and people in a wap natural,
training and driving, to allow so that the effect of
the adad test is facilitated, for each innovation,
proposal or redesign, to reach the levels where it
has to be validated or discarded, so that it is
authentic.

In case of passing the acid test, the
administration may be certain or not of how well

e responsibi Ithe companyystem knowsethatirects, and on
¢ o n tthe gther hand, the rest of the organization, will

communicat i &dathepalance batweenghe igealfand the real.

When it is possible to prove and approve
a proposal of a certain nature and that has been
shaped by those involved in it, reason for
satisfaction and pride iseated, but above all the
ties ofconfident, for the fact of having trusted in
himself.

It is clear that there can be no
improvement without those involved. Feedback
gives strength to the cohesion of the group of
stalkeholders.

Results

The research- action has as fundamental
objective to obtain tangible results for the benefit
of the organization. In this sectiofhe work
process carried out in each organizational
intervention is presented, where the concepts
and moels are validated to act in a more
effective, capable and intelligent way and obtain
the desired results.

gener alp éhe planning process, f emphasis tise

placed on the importance of being oriented
inward rather than outwardly, changing the way
of interacting by modying formal
organizational structures, discovering the most
useful interaction patterns that exist between
people and people. processes.
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Redesign of the Line

Waste: = gLt
& EE
The waste was generated after the manufacture s =B
of all products, which was no longaffordable j UB :
to give other treatment to take advantage of it, an z
average of 10 bags per day were generated that |- % E
were reserved in a specific area for when there =]
was a considerable number for sale, because if it . %
were sold on a daily basis it would cause g/ve = |3
high cost of transfer since it is delivered directly ,_
to the customer at his dukss. ' ? =
Of the 10 sacks mentioned, the material == | 8
that could be considered as raw material for £ . %j R
other products to be manufactured was selected, "k
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Production Line Design

such as: taquete, wooden brush @rdoch, _ o
separating 2 sacks of material for said products, Figure 7 NewProductioriine

so the25% waste.

Positive results were obtained from the
sale of products derived from the waste material

and from it, see Table 1.

Product Quantity in piece Cost Income Obtained

Waste | 240 $5.00 $1,200.00
Skewer | 14,000 0.12 1,680.00
Brush 4,000 15 6,000.00
Total $ 8,880.00

Table 1 Incomefrom the saleof derivativeproducts

Thereis an order of 100,000piecesof

skewer.

— The implantation of
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electri
going f
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— Decrease
- Wor ker s'
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i

r‘ o ;

supply ot

n savings

power,3 1,6 h Dfgure bisitial th@meofdhe Productioniine

om an 1initial consumption 1in the
§543000an end  oThroughthe managemenas a standard
$3, 23,9 .w0i Ot h & 2%a ving ofothe Model of Change proposed for the

i
a

n BO%ff t wirganigatichandirbtiye causethe Collaborative
bsencetso delmeyrala sCondultanay o gived %to  the
Industrializadorade la Madera“ C o 1 S.de i

- The variety of manRu/fitaaspossibketd desigriardimplementa
increakdad,f er ent p r ordodet df shangeerierttation towards quality,

manufacturedOprouwnrc¢masteton the needsof the company,breaking
increa5s0i%g by mentalschemesand customsthat did not allow
- The idle ma%h%icnuerrrye nwdmio growaspeopleandasacompanyFrom
i$3..5% the diagnosisand the feedbacks,madeto the
- Currently t h e r-bee a ra rcgmpanyithe trairfing processesvere opened,
personnel. decreasinghe resstanceto changemore and
- Punctuality%i ncreas anbrebhigis provenfrom the degreeof self:
- Production ©5néfidaasesbpedingandreceptivityto feedback,declaring
t 6, OWi0t h a uimdkosgthe balahce to criticize and be criticized
a profjb0pdi0Bday. constructively, accordingto the objective of

ISSN-25242105
RINOE® All rights reserved

Johary'svindow.

GONZALEZ-RAMIREZ, Claudia Teresa, VALDESPING®IORA,
Rebeca and PEREZALOMARES, Violeta Nallely.Application of a
change model, in the Industrializer de la Madera Colibri, S. de R. |
order to redesign the production linlurnalindustrial Organization.
2019

2



Article

26
Journal-Industrial Organization

With the questionnaire for Quality
applied,acceptancef leadershipand openness
to changeis allowed, basedon the formulation
of questionsatthe 3 declaredevels,allowing to
locatetheideal peopleto leadin the production
area.

With the training given to the Model of
Change (MC), Interaction Method (MI),
ProblemSolvingProcesgPSP) Achievemenbf
Aspirations, etc., were triggers to mount the
changeAt the beginningof thework with those
involved, all purchasesverecoveredwith loans
from the bank, now and from the savingsand
profits and the application of consulting
strategieshe debtis coveredandinvestedn the
same without havingto requestdditionalbank
credits.A palpableexampleis thatinitially the
companyhad only the wooden productsship,
now the shiphasplasticproducts.

The quantitative results presentedare
thanksto the delivery of thoseinvolved in the
transformatiorof their organization fulfillment
andfeedbackof the action plans,initiated from
theorganizationatulture,diagnosisgtc.,which
werementionedabove.

Discussion

It is observedthat when applying a Change
Model, the methodof interactionthat leadsthe
companyto guide its thinking to processis

essential,promotesan organizationalchange,
basednthedefinition of its vision, mission,and
values,andthusstartingfrom smallandsimple
modificationsin theline of productionallowing

the increase of items produced that satisfy
guality andservicecustomerrexpectationsWith

the re-design of the line, machinery and
personnelwere optimized,sincewith the same
capacityinstalledthey metthe ordersthat were
increasingovertime.

Care should be takento produceover
installed capacity, becauseit would generate
high storagecostsin caseof not having more
ordersjn peopléat causesvork stresghataffects
the lossof senseof belongingand commitment
to the organization.Seniormanagemenshould
notloseits newfocusof seeingts companywith
the capacityfor continuouschangethatinvolves
everyone.
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The Industrializadoa de la Madera
Colibri, hasbeenan areaof opportunityin the
eastern region of Michoacan, generating
employmentsources,as well as an economic
spill in the acquisition of local goods and
services,providing spacesfor practitionersof
technicaleducatian , superiorandpostgraduate,
creatinga win-win situation.

Being able to identify the areas of
opportunity for growth, change and that
everyonewins in the aspectgpersonalfamily,
social and organizational) set the tone to
continue with a proactive attitude. In this
investigation—action carried out in the Wood
Industrialization company with tools of the
collaborative integral consultancy, with
significantresults,only someweaknessesf the
organizationwereaddressedhavingasareasof
opportunityin:

— Marketing; apply currenttools to open
the marketandhavecontinuousgrowth

— Financial  rehabilitation,  provide
components, training in use and
applicationof theseto stabilizeandplan
thefinancesof theorganization.

— Engineering, document in full the
proceduresfor the preparationof all
productsof the economicentity.

- Justin time, implementadd hoc models
to coverproductionandstorage

- of thefinishedproductsjn thelevels

— accordingto the facilities of the Wood
Industrializer

The activities carried out were directed
from the approachof the collaborativeintegral
consultancy with the change model, this
generates perfectly cohesivebinomial, which
allows an organization to provide its own
capacityfor changeanactionthatis not easyto
obtainanddevelopbut with theinclusionof the
workerscalledinvolvedgivesthe opportunityto
doso.
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Abstract

The design, modification and control of machinery and
industrial equipment plays a very important role in any
company, where machinery and / or equipment is found
which are out of operation due to the lack of an electrical
/ electronic control part which possibly By the model of
the machinery and / or equipment is nonder
manufactured or is difficult to achieve. This causes
economic losses due to having the machinery out of
operation. This article presents a proposal to replace the
computer corresponding to the operation of the
transmission of a mobile telescopic loathne, which
consists of using an Arduino programming board for the
control part and to obtain the necessary logical sequence
of the different transmission speeds, power electronics
(power transistors) were used for the power stage through
which the necesry voltage and current levels are
obtained to which the electrovalves corresponding to the
different speeds of the transmission operate. As shown in
the content of the work control is very accessible, so, it
could be implemented in a sustainable way theo
vehicles that have an automatic transmission with changes
in speeds through electrovalves.
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Resumen

El disefio, modificacién y control de maquinaria y equipo
industrial juega un rol muy importante en cualquier
empresa, dae se cuenta con maquinaria y /o equipo el
cual se encuentran fuera de funcionamiento por la falta de
una parte eléctrica/electrénica de control la cual
posiblemente por el modelo de la maquinaria y/o equipo
ya no se fabrica o es dificil de conseguir. Estasiona
pérdidas econémicas por tener la maquinaria fuera de
funcionamiento. En este articulo se presenta una propuesta
para sustituir la computadora correspondiente al
funcionamiento de la transmision de una grda de carga
telescopicas moviles, la cualrtsiste en utilizar una placa

de programacion Arduino para la parte de control y poder
obtener la secuencia l6gica necesaria de las diferentes
velocidades de la transmision, se utilizd electronica de
potencia (transistores de potencia) para la etapa de
potencia mediante la cual se obtienen los niveles de voltaje
y corriente necesarios a los cuales operan las
electrovalvulas correspondientes a las diferentes
velocidades de la transmision. Como se muestra en el
contenido del trabajo el control es muy accesiplor lo

gue, se podria implementar en forma sustentable en otros
vehiculos que cuenten con una transmisién automatica con
cambios de velocidades a través de electrovalvulas.
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Introduction

Programmable control through electronics for
process control is imptant today for most
companies or applications where precise control
is required, it is a fundamental tool in the areas
of industrial, commercial and residential
engineering.

As already mentioned, there are several
electronic equipment such as Programraabl
Logic Controllers, LabVIEW software which
control almost all industrial processes and
applications with great precision but are
expensive equipment and in many cases require
the payment of a license. The alternative
presented is the use of the Arduino
programmable electronic card which is low cost,
reliable, versatile and does not require a license
for programming the control sequence.

The method presented in this work to
perform the control stage for the operation of the
crane transmission consists af Arduino card
that through its digital inputs and outputs can
obtain the logic of operation of the transmission
to control the inputs of activation of an electronic
semiconductor device TRANSISTOR and to be
able to activate the power stage of the sokknoi
valves.

Due to the low consumption that a
transistor requires for activation, the control
circuit can use any of the many lesest solid
state devices such as capacitors, resistors,
semiconductor diodes, optically coupled devices
and integrated circuits

The content of this work shows that this
type of control for automatic processes is truly
practical and versatile which can be applied
sustainably in any industrial automation process
where the need is to program a process manually
or automatically by isiply changing the
programming.This work is intended to replace

the original computer which moves the
transmission of the crane.
Development and construction of the

electronic card

This section explains the function of each
element and the reason fag ¢hoice.
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Arduino Plate One

Arduino is a free hardware platform based on a
flat panel with a microcontroller, designed to
facilitate the use of electronics in
multidisciplinary projects, in this project it was
used to program the logic of the inputiaoutput
signals.

Figure 1 Arduino plate
Source: www.electronicaymas.com,2019

Moc- PC817

A Moc is an optocoupler. That works with an
infrared led and an internal phototransistor, the
purpose is to isolate the control stage from the
power stage.

Figure 2 Moc PC817
Source: www.farnell.com

Mosfet IRF630

A mosfet is an electronic semiconductor device
used for signal switching and amplification. This
semiconductor will be used for the power stage.

Figure 3 Mosfet IRF630
Source: Own Elaboration
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Semiconductor diode

The diode is a semiconductor device which
allows the passage of electrons in only one
direction. The diode will be used to protect the
Mosfet from a possible return of current in the
power stage.

- D1

Figure 4 Semiconductor diode
Source: Own Elaboration

Zener diode
It is an electronic device whose main function is

to use it as a voltage regulator or as a voltage
reference

Figure 5 Zener diode
Source: Own elaboration

Relay

A relay is an electromechanical switch. It works
by energizing a coil which produces a magnetic
field that produces the closing or opening of
mechanical contacts which are used for the
activation of alternating current (AC) or direct

current (CD) devices.

Figure 6 Relay
Source: Own Elaboration
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Methodology to develop

The electronic card was designed thinking that
the sequence of input and / or control output can
be changed or reprogrammed for future

modifications in modern crane models which

present this problem.

Recall that the Arduino card represeats
programming system in C language for
applications that require the acquisition, control,
analysis and presentation of analog, digital and
PWM data.

Control stage

The control stage consists in programming the
combinational logic in the Arduino card,eth
truth table of the speed transmission (Vel) can be
seen in table 1. This table was obtained directly
from the crane operation manuals.

Vel Inputs || Outputs

R2|1]0]0]0]1 1/0j1|1]0
R1|1[{1/0]0]1 1/]1]0|1]0
N [0[O0]JO0]O]O 0j/0]0]0O]O
D |0]1]0]0]1 1/0/0|0]1
5 |0]1]0]1]1 0j0]1]0]1
4 |0]1]1]0]0O 1/0/0|1]1
3 |0j1]0|1]0 0/0]1]1]0
2 |[0j]1]j0]1]1 1/1]0(1]0
1 |]o0jOoj1]1]1 0j1]1]0]O0

Table 1 Real crane operation table
Source OwnElaboration

The purpose of programming is to obtain
the combination of outputs throughe digital
terminals of the Arduino board based on the
combination of digital inputs, where R1 and R2
represent the two reversals, N neutral, D driver
and 1,2,3,4, 5 transmission speeds.

Signal conditioning stage

In general, conditioning of the angl@and / or
digital signals is necessary in an appropriate
manner for the following stages of the operation.
The signal may be too small so it would be
necessary to amplify it or possibly the signal is
large, so its magnitude would have to be
reduced; the ignal can be analog and
digitization is required; be digital and convert it
to analog, voltage signal and convert it to current
or a current signal convert it to a voltage signal.
All these possible signal modifications are
known as signal conditioning.
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Conditioning of input signals

In this project we will deal with the conditioning
of digital signals input to our system, these
signals come from the different transmission
changes, these signals are 24 Vdc so it is
necessary to condition these signalsst&/dc
since the digital inputs of Arduino are 5 Vcd.
Fig. 7 shows the electronic circuit used for
conditioning the digital input signals to the
system.

VCC

S1 ’?l
% ml

Figure 7 Conditioning of digital input signals.
Source OwnElaboration

1 RAO VDD
RAL RBOINT
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Conditioning of output signals

The purpose of conditioning the output signal is
to take the digital output signal from the control
system (Arduino) which is ¥dc to a 24 Vdc
digital signal.In fig. 8 the electronic circuit used
in the output stage can be observed.

17 1 R

RA0 ™
B pat RBONTL— U4
- I
i " %
] ramock REal !n
i sy
Tlociown iy L
5 e -
Ylvss oscacLkou

Figure 8 Conditioning of digital output signals.
Source OwnElaboration

At this stage it was possible to
electronically condition both the input to the 24
Vdc system with the Arduino digital inputs of
5Vdc, as well as a successful conditioning of the
Arduino outputof 5Vdc with the outputs of the
24Vdc system.
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Arduino digital signal coupling with the
system power stage

Sometimes digital systems control the power
systems through an interconnection, in the gate
of the TRANSISTORS which act on resistive or
inductiveloads and are used for lighting control
or sped control of industrial motorg.he use of
power where currents that exceed the Amper are
handled, it is necessary to keep in mind the
electrical safety of the people first and secondly
the protection of theontrol system.

The connection between the control
system and the power system is desirable by
means of technologies in which there is no
physical (electrical) connection between the two
systems, currently the above is possible through
the use of OPTO CORLERS since an optical
coupling is achieved and an electrical insulation
The reason for thinking about an optical
coupling is to protect the control stage from a
possible leakage current of the power stage. The
control system can vary between intelligent
programmable devices such as
(microprocessors, microcontrollers,
programmable logic devices or computers).

Experimental coupling development

In diagram 1 you can see the block diagram of
the coupling.

Sistema Optoacopl

ador

Power
System

Digital

Diagram 1 block block diagram
Source: Own Eboration

The electronic circuit design is shown in
fig. 9.

R3

Q0
~

=

RAO VDD,
RAL RBOINT
RA2 RBL
RA3 RB2
RATOCKI RB3
_ RB4
WICIR RB5
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Figure 9 Electronic optocoupler circuit

Source OwnElaboration
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Although the circuit of fig. 9 is simple, it
is very useful because it allows the power stage
to be activated safely with ansll digital DC
signal. The optocoupler separates the power
output from the right side of the control input
from the left side.

In conclusion, optocoupling is always
necessary to guarantee electrical insulafidre
optocoupler is a very simple and inerpwve
electronic device, with a wide variety of
coupling types.

Power stage

This stage involves the use of a Mosfet transistor

since these devices are faster than other devices

used in power electronics (thyristors, bipolar
transistor, etc.). Mosfet traistors currently
have a wide application with logigates in
digital electronicsThe circuit of the figure. 10.
Show the power stage.

vCC
— -| | | 24.0V

L1
§1.0mH

|
|—>
—
—

Figure 10. Electronic power stage circuit
Source Own Elaboration

Figure 11 shows the complete electronic
circuit comprising the integration of the control
stage, conditioning stage and the power stage.
With this third stage of power, the complete
project is completed with positive results.

\VCC

240V

R2

RA R
RATOCKI RB3
_ R
R R
OSCICLKIN R85

17 157 19974
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RBT
Vs§ 0sC2cLKoy

Figure 11. Electronic circuit stage integration.
Source OwnElaboration
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Mathematical development

The morfet transistor can be used in three
operating modes that are:

- Saturation
— Period
— Cut

Our interest is to use it in the cutting
mode since in this mode the Mosfet behaves as a
switching element.

Transfer functions

The following equation defines the relationship
between Id and Vgs

0 0 p — (1)

Where:

Id is the maximum current when Vgs = 0
Vgs is the control variable.
Vp and ldss are constant.

It is worth mentioning that when Vgs =
Vplald =0mA

From the device specifigah sheet you
can get some electrical parameters such as:

Vgs and Vp in shutdown state.
Idss in power state.
You of your nominal values.

The polarization equations are as
follows:

W w (2)
0 — (3)
W — (4)
Annexes

The following figures show the finished physical
card.
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Results

No previous work or mnufacturing history was
found. The first praotype of the electronic card
was finished and tested.

The results obtained were favorable since
laboratory tests were carried out where loads
were connected with the actual characteristics of
the crane transmission solenoid valves.

Field tests were pesfmed wlere the
results were favorable.

The total costs are quite ambitious since
they range between $ 4,000.00 and $ 5,000.00
pesos and if it is added that in many cases this
type of control is no longer manufactured it has
an added value.
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This first prdotype was developed in
bakelite, later it will be developed on a board
(PCB) for its greater presentation and
functionality The realizéion time was 30
business days.

The power consumption is
approximately half Amper (0.5 Amper).

The biggest gain is ithe cost.
Conclusions

The logic program was designed according to
the truth table of the crane transmission which is
microprocessor engraved on the Arduino card.
With the method proposed in this technological
development work, the logic of the truth tabl
can be varied or reprogrammed according to the
needs of any other crane model only by changing
the software and not the hardware. The results
obtained can be applied in general to vehicles
that have a computer for their operation which
includes a combirteonal logic.

The developed card is of the utmost
importance since there are currently cranes that,
due to the failure of the transmission computer,
are towed by other cranes to the area of
operation, so this is a card is a solution so that
the cranes cahe transport again by themselves
reducing costs and reducing insecurity in their
transfer.

For future studies or improvements it is
recommended to replace the relays with
semiconductor devices as well as the exchange
of the Arduino card for an indusatiautomaton
since they are more reliable, robust and their life
time is much longer.

The possible disadvantages of this
methodology is that the Arduino card is of the
didactic type and not for industrial use, so the
conditioning of inputs and outputs 24 to 5 Vdc
was necessary, which could be avoided with a
programmable automaton of the industrial type.

It is worth mentioning that the circuit of
figure 11 is for an input signal and an output of
five inputs and five outputs in total with what the
card has and that are activated independently
according to the logic programmed in the
Arduino card.
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