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INTRODUCCION

La gestion efectiva del mantenimiento supone una de las actividades cruciales de la mayor parte de las empresas con activos fisicos. Son por ello légicos los esfuerzos
orientados a optimizar su funcionamiento, involucrando para tal fin tanto a medios humanos como técnicos. Aun asi, el ingeniero y los técnicos de planta siguer
detectando muchos problemas y defectos de los sistemas, modelos, técnicas y procedimientos implementados, muy especialmente los relativos a una fluide
transmisién de la experiencia y de los conocimientos, unas veces olvidados, otros retenidos por los especialistas y, en todo caso, insuficientemente formalizados c
“protocolizados”. El conocimiento que podemos adquirir acerca del comportamiento de un sistema fisico se fundamenta principalmente en la adquisicién y valoraciér
de dos tipos de informacidn, cuantitativa (por instrumentos de medicién) y cualitativa (adquirida por humanos) (figura 1y 2). Se es asi consciente del valor que, parz
los técnicos y especialistas del mantenimiento de planta, poseen estos planteamientos y desarrollos.
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INTRODUCTION

Consequently, the effective management of the maintenance is one of activities crucial for most of the companies with physical assets. Efforts are therefore logical E KNOWLEDGE

to optimize its performance, engaging for this purpose both human and technical resources. Even so, the engineer and plant technicians continue detecting many B Eﬂﬂﬁgﬁmﬁm wbE
' [

problems and defects in systems, models, techniques and procedures implemented, particularly those relating to a fluid transmission of experience and knowledge, é é =

sometimes forgotten, others retained by specialists and, in any case, insufficiently formalised or "protocolized". The knowledge that we acquire about the behavior E =2

of a physical system is based mainly on the acquisition and evaluation of two types of information, qualitative and quantitative (by measuring instruments) E gg

(acquired by humans) (Figure 1 and 2). Is well aware of the value that, for technicians and specialists of the plant maintenance, have these approaches and E

developments.
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PROBLEMAS EN LA GESTION DEL CONOCIMIENTO EN LA INGENIERIA DEL MANTENIMIENTO

Algunos de los problemas mas frecuentes y criticos (y que en gran medida vienen por la incorrecta gestién del conocimiento), con los que los GLOBAL SKILLS MANAGEMENT:CAPTURE

especialistas y técnicos de mantenimiento se encuentran son: TACTICAL KNOWLEDGE OF THE PROCESS. -

Cambios de personal de la plantilla. Poca experiencia de los operarios. Falta de informacién de medidas a tomar y pasos a seguir ante ciertas averias o CAPTURE OPERATIVE KNOWLEDGE ANTE NON-CYCLIC FAILURE AND

. . . . .. . . ;. . s . , Sye . . . ., RELIABILITY PROCESS. — CAPTURE KNOWLEDYSE FOR EMERGY EFFICIENCY.

incidencias. Dependencia del conocimiento y experiencia tacita de los operarios. Histdricos de averia y andlisis de causas imperfectos. Desorganizacién [GENERATION-CODING-TRANSFER-USE)

de la informacién acerca de las instalaciones y equipos. Carencia de sistemas de aprendizaje y reciclaje del personal.

Habiendo considerado los costes de inoperatividad o ineficiencia, que suponen a la empresa el incorporar nuevos operarios a los equipos de
mantenimiento, es necesario destacar ademas otros costes inducidos.

Estos costes inducidos se derivan de la incapacidad del operario de resolver una averia critica en un momento determinado. Estas averias criticas, a

Figura 1. Gestién global del mantenimiento. Figure 1. Kantian approach to
maintenance activitv in relation to the K.M.

diferencia de las averias no criticas, se diferencian en que éstas suponen un coste elevado a la empresa como, por ejemplo, la paralizacién de la Learning
produccién o el servicio hasta que no se subsane dicha averia :ggxé?t?(?: """"
PROBLEMS IN THE MANAGEMENT OF KNOWLEDGE IN MAINTENANCE ENGINEERING .

Some of the most common and critical problems (and coming to a large extent by the improper management of the knowledge), with those who are Leaming
specialists and maintenance technicians are: = Se——
=The staff changes. Inexperienced operators. Lack of information on measures to be taken and steps to be followed before certain breakdownsor | 77 Leeaens _ /,_.
incidents. Dependence of knowledge and tacit experience of operators. Historical breakdown and analysis of causes imperfect. Disorganization of Memory scheme w
information about facilities and equipment. Lack of learning and the personal recycling systems. e =S
Having regard to the costs of failures or inefficiency, posed to the company by adding new operators to equipment maintenance, it is necessary to
mention also other induced costs. Receny
These induced costs arise from the failure of the operator to solve a critical fault in a given time. These critical faults, as opposed to non-critical i
faults, differ in that these pose a cost elevated to the company as, for example, the cessation of production or service until it is not rectified the fault @

[ STRATEGIC ASPECTS OBSERVED RELATIONSHIP MAINTENANCE Vs KNOWLEDGE MANAGEMENT ] o N — Performance

— . —\ /T periot of couping. e a\ Figura 2. C|r'culo de mgora contmu.a .de Deming. Figure 2. Knowledge understanding
»The normal process of coupling is significant operational and economic framework in the maintenance activity

tacit to tacit knowledge (learning loss in the company. .
based o) experience in  the - oo ';:L::’:f‘:r:':‘:a:: PLANTEAMIENTO Y OBJETIVOS PARA ADECUADA GESTION DEL MANTENIMIENTO
#This coupling is necessary before between 8 and 14 months for Este desafio de la gestidn de lo intangible, ha sido aceptado en el caso de grandes empresas de ambito internacional, para

operators with experience in the acceptable operations.

gy ek g Wk Bt i ths aliml of their capturar el activo intelectual, en referencia al producto que comercializan tales como Dow Chemical Company, Arthur

environment (by changing to another tasks by other experienced operators . o . . ~ .
g it ol ) \® e Andersen o Hughes Space Company, sin embargo dicho reto es ampliamente ignorado por las pequefias o medianas

new operator. empresas de dmbito local o nacional. Caso de poder recuperar esta informacién o conocimiento técito, y definir la manera

At the entrance or coupling of
the new maintenance staff to the
environment of a company

P
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7 ~ de medir y prever esta transferencia de conocimiento, se podria utilizar como sistema para proporcionar un
autoaprendizaje, con una captacidon de esa informacidon que tiene gran importancia en la explotacién de la empresa,

\

»The wusual process is learning
processes based on experience in their
realization over time.

»There is a dependence on operators
with more experience and knowledge
of facilities and equipment.

=The effectiveness in the actions and

processes of routine maintenance is L. » ) . ., . .
not explicitly recorded, it resides in consiguiendo una reduccién de los tiempos de acoplamiento del nuevo personal, una reduccién y mejora en las acciones

the operator’'s own knowledge.

In routine actions of preventive - g . . . .
«This knowledge and its effectiveness ante fallos ciclicos y no ciclicos, un mayor conocimiento del conjunto de los sistemas, que conllevara de manera colateral la

and corrective maintenance. . . . . s _ . " Ny . .
ke [amoug (thie'; {most:! jepesiences mejora de todas las acciones de mantenibilidad y eficiencia energética, y una reduccién del riesgo en la empresa (siendo

technicians. There is an extended K , K . i . '
period of time for its efficiency. ) este un valor tangible, mas otros intangibles como puede ser la perdida de imagen, etc.). Todo esto conllevaria una
reduccidn de costes y una mayor operatividad y, por tanto, una mayor rentabilidad y productividad a la empresa. Con una
(e knowledge collected from "‘e\ adecuada gestion del conocimiento se evitarian la mayoria de los problemas anteriormente mencionados (figura 3).
. scrvice it provid experiences in the resolution of non-
company or ti 4 les.

g sy g s B cydic breakdowns, entails a reduction Es por ello fundamental integrar todas las acciones que intervienen en esa gestion del conocimiento en relacién a la

feilures & not ususlly documented, and the :> o ShA SemAion s, by othes who actividad de mantenimiento (Figura 4), y las acciones de mejora que afectan ante diferentes procedimientos, teniendo en
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K ledge of the luti is critical,
since it strongly affects the production of the

=
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resolution proces: starts from scratch when have not gome through these

experiences. cuenta las condiciones sociales debidas al propio personal que interviene, las condiciones de fiabilidad y eficiencia

=This resolution in the face of critical L. , . . L. L. .,
breakdowns in a shorter time, energética, asi como las oportunidades de mejora econdmica o de servicio que se producirian en la empresa a tratar.
represents an economic advantgae
for the company, given a cost that is
\mt normally planned. /

In actions to resolve non-cyclic
failures and improve reliability.

it happens to an operator who has not gone
through such expenience.

7t is not usual to have a critical study of
relisbility, and knowledge map in the face of
crisis. In-Depth knowledge of the key
processes is necesarry.

J

#The process of knowledge in routine
operation actions, is characteristic of
facility in each company and involves
a time for coupling og i =
technicians.

> The operational actions affect
directly on the effidency of the
\processes or services provided. j

=

( *An incomect operation m\ THE KNOWLEDGE IN INDUSTRIAL MAINTENANCEACCORDING TO THE NONAKA

exploitation can cause breakdowns '"H:'
or unscheduled stops. D EI_.
sThe capture of knowledge and Caspsmpio| HI‘D.I‘lEdgE

practical operational cases entails a -
strategy to raise awareness among Hianenoni 2ed Knowiedge

operators, which are tacitly Hrims m ﬂm
containing such information.

=it supposes a reduction in the losses
of the company a correct
management of that practical Exparionos inosledge
knowledge. )

In the operational actions of
exploitation, operation or
maneuvering of facilities.
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/,A needed knowledge of the\

facilities and equipment is necessary
to determine the best energy
effigency option.

#Many of the energy efficiency
options are observed during the
opertion of the fadlities, with simple

/

*Greater involvement is necessa thie Incl widuals
during the design and operation

phases of the fadlities.

*Many of the energy -efficiency
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In the operational actions to
improve Energy Efficiency.
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operators, and not transmitted to the kricradesd
actions, which are not normally the management bodies. of the kl‘lDWlEdgE g=
o s b *Knowledge is needed based on the SOCIALIZATION OUTSOURCING
related to the weak transfer of analysis. In many cases simple TACTIC
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Figura 3. Planteamiento y objetivos para adecuada gestidn del mantenimiento. Figure 3. Approach and Operaianal krkzvsbarigs
objectives for management of the maintenance Expantion of knowledge
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APPROACH AND OBJECTIVES FOR MANAGEMENT OF THE MAINTENANCE
This challenge to the management of the intangible, has been accepted in the case of large companies internationally, to Anaingous know ledge [ practical)
capture the intellectual asset, in reference to the product that sold such as Dow Chemical Company, Arthur Andersen or  : Systernalic knoaledge

Hughes Space Company, However this challenge is widely ignored by small or medium-sized enterprises of local or [Kriowiadge and experience of the activity (Arquetipa) ondiligns fopknow formation Justification af knardedge
national. Case to retrieve this information, or tacit knowledge, and define how to measure and predict this transfer of \

knowledge, could be used as a system to provide a self-learning, with a catchment of that information that has great — PaT—— Fucksion N
importance in the operation of the company, achieving a reduction of the times of coupling of new staff, a reduction and |Penion Hokegraphic struchrs R Variaty of reguirements AR
improvement in the actions before failures cyclical and non cyclical, a greater knowledge of the set of systems, which will Acquisition, creation i als i o Cornbine irdarmatian and Crwerlary of irfarmatign
lead to of collateral way the improvement of all actions of maintainability and efficiency, and a reduction in the risk in the Aooumulation, explamnning arganizationsl idast. . i:lr:;ard . SXpETIENCes.
enterprise (this being a tangible value, most other intangibles such as the loss of image, etc.). All of this would result in a
cost reduction and a greater operability and, therefore, greater profitability and productivity at the company. With
adequate knowledge management would be avoided most of the problems mentioned above (Figure 3).
Is therefore essential to integrate all actions involved in the management of knowledge in relation to the activity of Figura 4. Integracion de los aspectos tacticos en mantenimiento. Figure 4. Industrial knowledge according
maintenance (Figure 4), and the improvement actions that affect to different procedures, taking into account the social to Nonaka model. Source: own elaboration from (Nonaka, 1998a)
conditions due to the staff involved, the conditions of reliability and energy efficiency, as well as the opportunities of
economic improvement or service that would occur in the company to treat

CONCLUSIONES CONCLUSIONS
En la ingenieria del mantenimiento intervienen muchos factores, siendo uno de los fundamentales el factor humano Maintenance engineering involves many factors, one of the fundamental human factor involved. This human effect
que interviene. Este efecto humano afecta profundamente en la resolucidn de averias y acciones de mantenimiento. profoundly affects the resolution of breakdowns and maintenance. For this reason it is necessary to check the relevance of

Por ello es preciso marcar la relevancia de la gestion del conocimiento en la ingenieria del mantenimiento, con el fin de  the knowledge management in engineering maintenance, in order to optimize the actions and improve the efficiency of
optimizar las acciones y mejorar la eficiencia de los edificios e instalaciones. buildings and facilities.



