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Abstract This work proposes an application model basetherBalanced Scorecard (BSC) strategic management
methodology in order to assist Planned Maintendpitlar, which is responsible for the maintenancenagement in
the TPM(Total Productive Maintenance) program, oadepted by an important company of continuous ggsdn
pulp and paper branch in Brazil. This methodologigwvas aligning the performance indicators with thi@posal
strategy for the pillar (vision, mission and objeges) in terms of financial, clients, internal pess and learning and
growing perspectives. Besides, it shows the depeydelationship (cause-effect) among the indicaiopted by the
pillar in a strategic map, intending to support tecision for better actions (strategic initiatiye¢kat the maintenance
function must carry out. BSC stimulates the consttrategy feedback, promoting the continuous imgneent and
showing a natural evolution in maintenance managserfinction that looks for to reach and sustain werld class
pattern on its results.
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1. INTRODUCTION

With the Brazilian market globalization, compantesve been looking for better results in their maotifring
processes. The World Class Manufacturing (WCM), ceph originally introduced by the authors Hayes and
Wheelwright in 1984 (Flynn, 1999), arises charazésl by high productivity, availability and flexiliy. In order to
achieve this higher development stage on manufagtysrocesses the maintenance skills are a keyeglenThe
maintenance function adapted for global competi@ionironment characterizes the World Class Maimnteea

Yamashina (2000) considered in his research amapan&se manufacturing companies, that the adoptioFPM
(Total Productive Maintenance) maintenance managesystem along with to JIT (Just in Time) prodoctsystem,
integrated with de quality management system TQBdTQuality Management) provides the path to reaehWWCM
concept in processes and innovative products.

Hendry (1998), Tsang (1998), Bond (1999), Liyanagd Kumar (2003), Dunn (2003), assert that the dvolidss
performance in maintenance function depends oniceetrat can be obtained by a benchmarking prodéwssefore,
performance indicator systems linked to organizrasivategy becomes essential to reach the excelienmaintenance
processes.

Amendola (2003), Tsang (1998), Ahlmann (2002), hage and Kumar (2003), Dunn (2003), Ellingsen et al
(2002) suggest the Balanced Scorecard (BSC) melingyglavhich proposes to integrate the performanadution with
the maintenance business strategy. Its applicétaangotten excellent results since its populanmnaith 1992 by their
two authors Robert Kaplan and David Norton.

Considering about the strategic maintenance funcf@m company business, specially in those one$ it
continuous process and high stoppage cost; comgethe TPM management inability to visualize theintemance
performance in whole company business by treatiedgihancial indicators and performance indicasagarately; and
in way to identify the critical points in mainter@mn management process arises the necessity to adsipategic
management tool to improve the maintenance progbih looks for the world class standards.

The aforementioned limitation motivated the presestarch, which culminated in the BSC implantatonthe
Planed Maintenance Pillar in TPM program, whichrésponsible for the maintenance management in @&l T
management system in order to approach the shap #otions with the maintenance strategic plan awerall
enterprise results.

To allow for a better understanding of the reseg@mdtess, a brief introduction to BSC and TPM drartmutual
relationship is presented. Furthermore, the implgat®n of the TPM program by the pulp and papemgany
KALBIN S.A. is explained.

2. MAINTENANCE MANAGEMENT W ITH BSC’'s METHODOLOGY

Kaplan and Norton (1992) had developed a strategimtenance system, based in performance indicatalied
out of Balanced Scorecard (BSC). Its proposes lasnshe vision and strategy of a business unibbjectives and
targets tangible in all organization levels, rdileg the equilibrium between short term’s objecsivend long term
objectives, using financial and non financial temde indicators, with internal and external persiwest of



performance. The BSC promotes a performance imafigdialanced sight about four perspectives: fir@naiternal
process, learning and growth, as showed in Fig. 1.
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Figure 1 — The Main Framework of Balanced Score¢APLAN and NORTON, 1996, p. 76)

According Kaplan and Norton (1996) apud Tsang (2002nagers frequently think that the strategy dsabstract
to guide in day-to-day decisions. Using the BSE€,dtrategy is translated in something more tangibtkoperational —
linking long terms objectives, performance metrtbgir targets and action plans.

The BSC perspectives can be framed in the maintenaanagement as follow:

* Financial: performance related to economy and sereosts;

» Costumers: plant performance for production, thenteaance costumers;

* Internal Process: maintenance department perforenand efficiency;

e Learning and Growth: own staff efficiency and ouwtszing efficiency, new techniques use;

Amendola (2005) declares that the primordial adsg@tis considering the four perspectives simultasigaand the
relationship between them, becoming possible @bdish a “cause-effect” network and providing stgat initiatives in
each level. The connection between the four petsjgscconstitutes the Balanced Scorecard, provjdimganalogy
suggested by their authors Kaplan and Norton, attfobpanel” for the maintenance administration pasformed in
Fig. 2.

Maintenance
Management

Maintenance
Tasks

Performance Indicators

e
Figure 2 — Indicators control panel (Adopted frofBNDOLA, 2005)

The performance indicators synthesize the maintangasks. The main performance indicators are: M{VIRan
Time to Repair), MTBF (Mean Time between FailutdDT (Mean Down Time), ROI (Return on Investmentdan
ROCE (Return on Capital Employed). The first thoses contain the failure rates that complain theective and
preventive maintenances related with the AvailgbilA) and Utilization (U) indicators. The last tvames are related
with the financial demands associated to maintemacosts. These indicators interact with the maanea
management in an organizational dynamic.

According to Amendola (2003), the methodologicalrknentroduced by Kaplan and Norton can be applied o
maintenance management system in what the autlsr‘Eaur Stage Model”, illustrated in Fig. 3. Thatplantation
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project sequence was adopted by several enterfmibesiness process and will be able to succeethintenance. The
model assures the conceptual base from BSC mettgyd&dr the actors who it concern, from the shapifllevel up to
maintenance manager.

S
T FASE 1 FASE 2 FASE 3 FASE 4
A STRATEGY OBJECTIVES INDICATORS IMPLANTATION
G
E
-Mission -Performance - Action Plan
P Indicators
R -Strategic - Managerial
(@) - Success Objectives -Targets per Agenda
D Critical Factors Definition indicators
U (SCF) - Top Down
- Strategic Map
C - Strategic Plan - Automation
T - Strategic
S Initiatives

Figure 3 — Four Stage Model (adopted from AMENDORAQ3).

The sequence allows capturing and translating thanization strategic objectives in to a measurearagstem by
performance indicators, concerning about a vaonéstrategic and operational situations that tlgapizations can pass
through.

3. TPM - TOTAL PRODUCTIVE MAINTENANCE

The Total Productive Maintenance (TPM) is an inglgdmanagement system searching for the continlomses
elimination. Thereby, obtaining the permanently letion of the managerial structure through emplsyee
manufacturing process, quality, products and sesvémnstant improvement.

This methodology has been so well received by thetp where it was implanted that, along the yeidwes, TPM
concepts passed to be applied in all sector ofcthrapany, including improvement quality activitiesgfety and
environmental care, machine, equipments and pratksign, administrative tasks e many others.

According to Palmeira (2000) the TPM forth genenatiinitiated in 1999, consider the whole organorat
involvement in losses elimination, cost reductiow @fficiency maximization. It regards a more &gt vision of the
administration, a commercial and product develognievolvement, what makes possible to eliminate tlenty
biggest losses among processes, inventories ldisbns and purchases losses.

Although, each company, considering its culturesehtheir peculiarities to implement the TPM progrdmt some
basic principles are common to all them. They arothinated as the “pilldarsof TPM sustentation (NAKAJIMA,
1989 and PALMEIRA, 2002) and are described asYollo

e Focused or Specific Improvement Pillar: use theemiive maintenance concept to perform in chronics
losses related to equipments;

e Autonomous Maintenance Pillabased in theoretical and practical training reeeiby the employees
focused in team work spirit for production and nb@irance continuous improvement.

» Planned Maintenance Pillar: refers to preventivénteaance routines based on time (TBM-Time Based
Maintenance) or on equipment condition (CBM — Ctindi Based Maintenance), seeking the continuous
improvement of the availability and reliability bess the maintenance cost reduction. This pillathes
article’s focus where the BSC was applied, aslélshowed in the following items;

» Educational and Training Pillar: refers to applicatof technical and compartmental qualificatiorr fo
team’s leadership, flexibility and autonomy;

« Early Management Pillar; based on preventive maariee concepts where all the previous equipment
report or their similar are used in product deveiept in order to build equipments with higher reiligy
and mantenability indexes.

e Quality Maintenance Pillar: refers to interactiohtloe equipments reliability, with product’s qugliand
demand attendance capacity.

»  Security, Health and Environment Pillar: depends$hanothers pillars actuation. This pillar hasféisus on
work conditions continuous improvement and in saéetd environmental risk reduction; and



e Administration Process Improvement Pillar: also Wwnoas TPM Office, use the organization and waste
elimination concepts in administrative routines,ishhsomehow interfere in the production process and
equipment efficiency.

4. BSC & TPM

According with the Mcadam and Bailie (2002) resbaiPM is not perceived as a significant strateggyticbutor.
In spite of it brings the organization agreemend ander necessity, which is so well evidenced, riaya TPM is
associated with basic operational delays measundswath a lack of development in leadership measumhat
decrease its reputation in strategic changes. A¢thpit is not directly linked with the strategibjectives, Mcadam and
Bailie indicate TPM as the best strategy to optanttze production costs.

The organizations where the TPM program was adoptadine services and equipment periodic inspastiare
made by its operator, while the revisions and mejmairs are under the maintenance unit respongibilhe phrase
“What can be measure can be done” by Peters andrivan (1982) apud Tsang (1998) emphasizes thantipdoyees
behavior is largely influenced by the performanceasure system. For that reason it is desirablettigaimeasure
system attend to organization strategy in ordexttiain the maximum impact, because the employesfisaor will be
appraised by performance indicators, which wilkélated with the company’s maintenance strategy.

Tsang (2002) points the BSC as a way to overcométrerall Equipment Effectiveness (OEE), the indimbally
used to measure the results obtained with the TRidlaintation (based in equipment availability, opieral
performance and product quality), inability intoopide a holistic assessment for the maintenancanizgtion
performance as a whole and for the lack of futeq@esentation measures, due to OEE has a equifooaist Tsang
remarks that generic measures like OEE are usebriee operational tasks control and feedback, kay #re not
necessarily useful to evaluate the long term gro®tBE and BSC can be blend in situations whereeiepds to create
value and the financial restrictions are moderated.

Once defined that the maintenance objectives ampatible with the company strategic positions, bee®
necessary to create instruments that allow to lisuaow far those objectives are in relation taéds to be reach or,
on the other hand, if they are indicating deviaitimat force to take corrective actions. The objest in general, not
possess a fast and precise answer for the maraggke actions before the deviations reach a diffier impossible
recovery state.

5. THE TPM PROGRAM ON KLABIN COMPANY

Klabin is the largest paper producer and exporieBriazil and it is market leader in packaging paged board,
corrugated boxes and industrial sacks. It is digobiggest paper recycler in South America anddtpces and sells
wood in logs. Founded in 1899, today it has 17 @tdal plants in Brazil, spread around eight steied one in
Argentina. It's organized in four business unitestry, paper, corrugated packaging and industéaks. The main
plant is a packaging paper and board factory lacateTelémaco Borba town, in Parana state, callBdK (Klabin
Papéis Monte Alegre).

The TPM implantation process in KPMA was impellgdtbe necessity to compete in world excellencelegad,
in the same way, to consolidate a management syStatlmmust be disseminated in whole organizati@sed in
problem solution solving, working time and contingdmprovement.

Seeking to canalize and to align people and aciiotise same direction, the enterprise TPM impléotaprocess
was nominated as the SUPERAR program, designatmridoks for establish a program main objectite break the
limits and increase the competitiveness.

The program objective is to fetch the continuousrowme, by tools disseminations and resolutionsge® with
team working, where the main assets are the pelbpitahese reasons, the SUPERAR Program Visiondefised as —
“engage employegisnprove KPI(Key Performance Indicatorahd achieve the TPM Award”

Since 1971, the JIPM (Japanese Institute of Plaahtdnance), main organization responsible fontbhedd TPM
dissemination, comes awarding the enterpriseshdnoait of Japan, which present excellence in TPjlamtation and
sustentation (NAKAJIMA, 1989).

Figure 4 presents the sustentation pillars of td®BRAR program. They are constitute by specifidvdes and
particularities like health and safety, quality,intanance, productive flow, costs, which one resfida for reach the
organization goals intended by the program. Thiargil function is to implement the OEE and otheesf@rmance
indicators in each specialty and to identify the@iovement points.
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Figure 4 — SUPERAR Program Pillars

Proceeding with the TPM implantation plan the PthiMaintenance Pillavas created, searching for to optimize
the maintenance managerial process, establishidigicpo methods, activity patters, weak point’s ngiation,
qualifying the employees and involving the prodatistaff in machine control. Founded in its acibgt was
established the Maintenance Planed Pillar Missidnichv is: “Increase the availability and the reliability of eth
machines and installations with safety and adequatis:.

6. TPM ENVIRONMENT TO BSC IMPLATATION

To apply the BSC methodology in a maintenance drgéion based in TPM system it was adopted the Btage
Model described in item 2. This methodology shosvbé adequate for managing the maintenance fundtiproves to
be simple and objective, making possible to show tiee BSC can be applied on the Planned Mainten&ita
environment of the SUPERAR TPM program in KPMApSHating its strategy and showing the BSC’s contidns to
improve the TPM maintenance management in this eomp

The research process is the result of the knowledgeessed in Biasotto's research with the KPMAnteaiance
department collaboration.

As follow it will be presented the implantation pess and the problematic related from this proc&sse method
adaptations occurred and along the text they wikkbidenced.

6.1. Stage 1. Strategy

The first stage objective is to integrate the BSithwhe Planned Maintenance Pillar plan highlightihe BSC
contribution to visualize the relationship among shop floor and the top management strategic jpignn
Figure 5 shows the BSC's dynamics where the quesstiefining the Success Critical Factors — SCFreszh the
pillar Mission in the SUPERAR program Vision, aldgadescribed in item 5, will be made. Beginning hwihe
financial perspective, these four perspectives wike shape for the BSC bases where all the syrategslation
process for the maintenance management will proceed
The SCF correspond to main objectives or actudiims where the pillar team must perform to succeetheir
maintenance management. The SCF defined by tla [gfm are searching for:
* Reduce, eliminate and prevent breakdowns;
* Implement a Planned Maintenance System;
e Support the groups of Autonomous Maintenance;
»  Support the Quality Guarantee System; e
»  Control and reduce the maintenance costs.



, VISION & MISSION \
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' To succeed financially, what cam
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INTERNAL PROCESS ' )
To achieve our vision, how will we

LEARNING AND ‘ sustain our ability to change and improve

GROWTF the maintenance proce?

Figure 5 — BSC dynamic to define the SCF

Once the SCF were identified, a cause-effect amalysust be done, which requires care in considgraosgible
conflicts between perspectives, as well as somergynin others words, this cause-effect analysiinds if the SCF
are or are not mutually encouraging to reach tharpission.

Adopting the SCF defined by the Planned Maintenaritlar for the maintenance function in the BSC&uif
perspectives, based in the BSC dynamic from Figt &n be established the strategic planning noaghle pillar to
reach the Mission, as showed in Fig. 6.

VISION & MISSION

\ Control and reduce the /
maintenance costs

FINANCIAL .
I l
Support the Reduce, eliminate and preve
Quality Guarantee Syste breakdowns
COSTUME A A

Implement a
Planned Maintenance Syste

INTERNAL PROCES

LEARNING ANE Support the groups of
GROWTF Autonomous Maintenanc

Figure 6 — Planned Maintenance Pillar Strategiaftsg Map with their SCF

From this preliminary strategic map it is possitlesee orderly that thmaintenance costs control and reduction
(financial perspective) will occur through the tkéawns reduction, elimination and prevention jgintlith the quality
guarantee system in services to operation (costpeepective), what will be possible with the pladmaintenance
system adoption in the maintenance departmentrifiategprocess), which depends of the autonomous tera@nce
teams qualification (learning and growth), the fstaSponsible for the plan operation and mainteaanith this
relationship it is perceived that the SCF of theoaamous maintenance team support, based in engotraining and
qualification, characterizes the motive force tue pillar to obtain success in the others BSC'spjsatives.

SCF identified and its cause relations understdbd, next step involves identifying adequately tieatsgic
objectives that shows where the maintenance mustttto reach success.
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6.2. Stage 2: Strategic Objectives

Giving continuity to strategy translation proceissthis stage it is identified where the Plannedmitnance Pillar
must to act to succeed in its Mission. Thereforghis stage, according to Amendola’s methodolobg, strategic
objectives are identified, starting from the SCpldgment considered in the previous stage.

The strategic objectives relate to the key actuapioints where the pillar must act, showed in Thbwhich are
based in availability, reliability, costs, energynsumption, systemic improvement and employee’sacheristics. Now
the pillar key actuation points are identified &geatives related to strategy, demonstrating sipadiif where the pillar
management must act to succeed in its strategy.

Table 1 — Strategic Objectives for the Planned kgiance Pillar

BSC'S

PERSPECTIVES SUCCESS CRITICAL FACTORS - SCF STRATEGIC OBJECTIVES

Costs
v Material waste reduction

Control and reduce the maintenance | ¥ Spare parts reduction
FINANCIAL costs v Rework elimination

Power consumption

v Usage optimization
v Losses reduction
Availability

v' Breakdown reduction
Support the Quality Guarantee System| ' MDT and MTTR reduction

& . .
COSTUMER Reduce, eliminate and prevent 7_Maintenance schedule improvement
breakdowns Reliability
v Increase MTBF
v Breakdown prevention
v RCM and FMEA
Systematic improvement
Implement a Planned Maintenance v Ideal policy of Maintenance
INTERNAL .
PROCESS System v Breakdown analysis system
v’ Support to Autonomous Maintenancg
v Support to Quality System
Employees
LEARNING Support the groups of Autonomous _\/%development (operator and
AND Maintenance maintenance worker)
GROWTH

v Occupational accidents’ reduction

6.3. Stage 3: Performance Indicators

Using performance indicators and having them aitedl and accessible for the whole corporation s th
fundamental path to succeed in any management grogtinking the performance indicators with theatgic
planning in BSC perspectives becomes possiblertepe the maintenance staff actions in relatiothiomaintenance
strategic planning. The performance indicatoredel to evaluate the Planned Maintenance Pillatugun are
related in Tab. 2 concerning the strategic objestin the BSC's four perspectives.

In Tab. 2 analyzes, it can be observed that theataks used by the pillar, sometimes, refers taentban one
strategic objective. The “Replacement Piécésdicator refers as much to the strategic objecifethe ideal
maintenance policy (systemic improvement) in therimal process perspective, as it indicates theegparts reduction
(costs) in the financial perspective.

The other internal process indicator, the “MontNiymber per Machine Breakdoivmefers to the fact that it must
have a breakdown analyses system (systemic imprngnas well as to the breakdown prevention (péitg) and
breakdown reduction (availability).

On the other hand, some pillar strategic objectagspare parts reduction and rework eliminatiost§), in BSC's
financial perspective, are not directly contemplatey a indicator. These pillar strategic objectivae indirectly
appraised by “Maintenance Cost (% cost based ots adsthe base year 20023%hd “Maintenance Specific Cdst
indicators besides the “TFG - General Accidents Frequency Rate “Training” indexes which measuring the pillar
management performance in the learning and grotrdkegic objectives from BSC.



Table 2 — Planned Maintenance Pillar indicators

STRATEGIC PERFORMANCE
SCF
BSC OBJECTIVES INDICATORS UNITY
Maintenance Cost (% cost based %
on costs of the base year 2002)
c Costs
ontrol and
reduce the Maintenance Specific Cost R$/t
FINANCIAL maintenance costs p
Power Specific Consumption of Power MWh/t
consumption Specific Consumption of Steam Gecallt
Support the OEE Fabric - Availability of %
Quality Availability | Maintenance
guarantee System MDT per Machine hours
COSTUMER Reduce, eliminate ]
and prevent MTBF per Machine days
breakdowns Reliability
MTBF per Plants days
Implement a Replacement Pieces - Average of years
INTERNAL ,\P/::ir:]rtl:gance Systematic | Time of Permanence in Stock
PROCESS [ system IR ETE Monthly Number per Machine Breakdown/
Breakdown Machine
LEARNING | Support the Training hoﬁz;;ag?g/
AND groups of Employees 2
GROWTH ':‘/l”t.onomous TFG - General Accidents index
aintenance Frequency Rate

To justify the dependency relation and functiolyabf each indicator, it is now elaborated a indicat strategic
map in Fig. 7, to demonstrate the indicators aligntrwith the pillar strategic, that is, the Missi@CF and strategic
objectives in the BSC's perspectives, such asiigs-relations. Because, as it was mentioned bylataand Norton
(1997) — “so that BSC reflects the strategies efdhganization, it is fundamental that the fourspectives reflect the
cause-effect relations between them, becauserttegy is a set of hypotheses on cause and efiabises”.

[ STCCESS CRITICAL FACTORS | 2 -
s ] VISION & MISSION

B

|
COSTS Maintenance Cost (%
: cost based on costs of the
frecbe o base vear 2002)
" Spedific ENERGY
Consumptien of
Steam o 2 5 5
= Conrrol and reduce the maintenance eosis )

> RELIABILITY
| MTB}' per Plants MTBF per Machine

Reduce, elimmate and prevent breakdowns )

Specific
Consumption of
Poawer

FINANCIAL

\ AVAILABILITY
MDT per Machine OEE Fabric - Availability
of Maintenance

f Support the Quality Guarantee System

COSTUMER N

i
/ SYSTEMATIC IMPROVEMENT
Rep_lacementl_’leces- Monthly Number per
S i.l'lme o Machine Breakdown
Permanence in Stock —
1y Imp
INTERNAL PROCESS I

lement a Planned Maintenance System

LEARNING AND
GROWTH

Support the groups of Autonomous Mainten anee

TFG - General Accidents
Frequency Rate

Figure 7 - Indicator’s strategic map for the PlahiMaintenance Pillar
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The arrows in the strategic map showed in Fig. Mmalestrate the cause-effect relations between ttheators,
where the main function is to assist the pillar agement in the proper strategic initiatives defmito accomplish the
pillar's strategic objectives, as considered in.Tab

For instance, with the arrows in Fig. 7 map, ip@ssible to visualize that the strategic initiatteeincrease the
employee’s “Training” hours will impact in a “MorithNumber per Machine Breakdown” reduction, inciegsthe
time between failures, the MTBF, promoting a higlaemilability plant, by the OEE maintenance ratehif is
calculated by the sum of the stop times for maitee intervention, scheduled or not, above satae,texcludes the
general stoppage), consequently it will have a Em&dlaintenance Specific Cost”. This strategidiative comes from
a SCF proposed in the Planned Maintenance Piltategfic planning map in Fig. 6, the “Support to énamous
Maintenance” which is the “Skills’ development” &iegic objective on Tab. 1. In the same way, thinathis strategic
initiative there is a pillar Mission accomplishmeiitt means, “Increase the availability and the afality of the
machines and installations with safety and adeqeadts”, mentioned in item 5 of this article.

These and other cause-effect relations can belissiadh between the indicators, allowing to managedentify the
deficiencies in maintenance process, assistingeitistbn taking for proper strategic initiatives time sight of the
strategic objectives, also becoming possible ferpiiar team to project scenarios for future imgnments.

Now, in analogy to Fig. 1, it is introduced in F&jthe Balanced Scorecard to the Planned MaintenBillar from
SUPERAR program in TPM implantation in KPMA. In whiit is possible to visualize in the four BSC sgpectives:
the pillar's vision and strategy, the pillar's s&gic objectives, the performance indicators tolwate the success in
these objectives accomplishment, the targets foln @adicator, here exemplifying the targets for 08nd indicating
the proper strategic initiatives to reach the gpatgposed for each indicator.

Financial
Ohjectives leasures 'Iézro%eé)s Initiatives
Mairte nance
: Cost (% cost
To satisfy our bazed on costs of | 112,91
shareholders, Costs the base vear
what financial 2002 mple
results should we Wairterarce | oo | Costmer, 'me&”a'
present? Specific Cost ; prf:;iisn:“
CDnSSLT;c;‘tfilgn of | 105 BEHRIMGNCE
' inclicators
Povpeet P owver
Consumption Specific
Consutmption of 2E1
Steam
X
Iritarrial Proc$ss - Learing and Growth
— aroets — i
To satisfy Objectives Me aslres (QDQDB) Inftiatives 'ID'EI ra\::ig:g\rf]e Chittiven oot 'E;"D%egjs Iifiativas
the T
production P_Replacemerﬂ manitgec:qem — how will we - Ertirely. Training
needs, what ieces - Average o i Vision and Sust_a_ln our Training 7 plans with
miirtenance Pe?;;:jﬂ:_mo; - . alrchase spare T Strateqy 1" ahility to autoome resuts
processes | Systematic el parts based in chande and | s Ty Sty
must we improvement MTBF IMProve the TFG - General equipments
excel at? Tnfolding and maintenance Aceidents 0 sigralize,
honthly Mumber e process? 4 ¢
per Mackine 4 PECHEIrETIOn ! Freguency Rate _ha_zarq
Giesk o hreakdownz, elimination
FTa, FMECA
r
Custormet
To succeed | Ohiectives hgasures Igruguist)s Initiatives
financially, OEE Fahtic: - Training, Lubrifications
what can we Avalabiltyof | 975 Planz, Time Based
dota improve Maintenance Maintenance
the Availability Training, MOT
production MDT per 18 registration by steps
and the Machine ! (e intervention times,
machines disgnostic times stc)
performance’? MTEF per 55 Fredictive
Reliability dachine . hairte nance,
MTEF per 55 Reliability Centered
Flarts ! Mainte nance

Figure 8 — BSC to Planned Maintenance Pillar

With this model, the pillar's management can beiedrout from its performance indicators as forestee BSC's
methodology, visualizing not just the cost indicatoeduction (financial perspective), as the actghinistration
focus, but considering that this reduction will dags on the plant availability and reliability ixés (costumers). In
turn the plant availability and reliability depends the breakdown number reduction (internal prejcewhat it is
possible through the operators and maintenanceemtkaining (learning and growth). In such a wagrg strategic
initiative taken to reach the goals will be asstwdawith a performance indicator, that in turn il we associated with
the pillar's strategy in a balanced way in the f@8C’s perspectives. From this alignment resulés strategic
management to Planned Maintenance Pillar to TPNrara.



7. CONCLUSIONS

The BSC implantation orienting the maintenance rgameent realized by the pillar, as it showed, doéd any
organizational change, therefore it is only neagstaadd the holistic vision promoted by the BS@éesspectives in
the meetings already practiced by the pillar’'s team

The BSC strategic management promotes a constawdltation of the maintenance strategy actionsntakea
continuous improvement cycle, corresponding toBI%C s greatest contribution for TPM maintenance agament
which searches for the WCM concept, not charastdrias a steady ideal in the processes, but a otigsta
improvement state.

In this context, BSC represents a natural evolutiomaintenance process. Linking the maintenanasion, vision
and objectives to their performance indicators simowing the impact of each indicator variation hie imaintenance
planning, which constitutes the strategic managérfmemaintenance. Besides, emphasizes in theitegand growth
perspective, that the staff training in new techeg and the constant search for benchmarking inter@nce process
become the strategy in continuous improvement.
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