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Abstract

The term “Management Loss”, from Total ProductivaiMenance or TPM perspective, means the prodtctivi
losses in an organization due to delays or impesaused by human. These include four kinds skldosses
due to awaiting material, awaiting dolly, awaitirepair and awaiting cleaning. TPM aims to minimtizese losses
through the proper maintenance schemes. Therdfdgevery important to get a proper view of thegsses. But
human losses are often taken as qualitative lcmsdgheir effects are not measured. This studydwcted in an
eminent pharmaceutical industry of Bangladesh, gmtssa structured way of quantifying the managenwsges
under TPM. A way of assessing and comparing thectffof delays was established.
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1. Introduction

Total Productive Maintenance or TPM can be proeelet a very effective tool for the improvement odguctivity,
efficiency of employees and equipments and theadvenvironment of a company. The prime concerBM is
more efficient maintenance management, which cdp lb@ done through efficient teamwork [1]. Thatwéy,
errors and impedances due to human errors are iarbmized or nullified for effective TPM implemeatton. One
of the eight pillars of TPM, Kaizen (the third gil), pursues efficient equipment, operator, anceri@tand energy
utilization. To achieve these goals, 16 major Ieds@ve been identified to exist in an organizatadrwhich 5 major
losses are the ones that hinder human work effigi§2]. Among these, the first one is “Managemeos$4”, which
is basically the lost productive time due to wajtifor materials, carriers, repair or cleaning. losincases,
inefficient management is responsible for theselkiof losses. This study took an insight into thiese kinds of
management losses. A well reputed pharmaceuticalpany of Bangladesh already practicing GMP (Good
Manufacturing Practice) had taken interest in imm@ating Total Productive Maintenance in their fagt@®ne of
the prime mottos of the company was monitoring mifcpsses for optimization of manufacturing timehetit
compromising on quality. To achieve these goatbapply TPM effectively, it was very important igdre out the
delays and impedances in the process flow occudirgto human errors. The four kinds of managenuases
were measured and their effects were comparedsrstudy. The study [3] was conducted in the tabésttion of
the pharmaceutical industry.

2. Literature Review

Venkatesh [2] identified sixteen major losses un@BM, of which five were attributed to human protiity
losses. Among these five losses, the first one t@amed “Management Loss”, which occurs due to wgitior
something. Various practical studies on TPM havenbdone, especially in implementing TPM. Reseasharve
come up with frameworks and roadmaps of implemgnfiRM in different industries, most of which inebty
emphasize on skill development of workforce. Hus$¢aguib [4] proposed a roadmap for TPM impleméomain
semiconductor industries, in which workforce andkptace development was equally underlined. Opesaskill
development was mandatory for autonomous maintenaricon Seng and T. Ramayah [5] proposed a process
oriented strategy in implementing TPM in a Malagsiadustry, in which identification of losses anauses was
vitally important. The reliability of a TPM impleemted system has been taken as percentage of glaroguction
time in a technical report by Pekka Katila [6]. Mde, Schroeder and Cua [7] conducted a study ipl&Tts in
three different countries and concluded that mamalgeontextual factors are more important to tkecaition of
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TPM program than the environmental factors. Anotbiérbased study was conducted by Bamber, Shargates
and a roadmap for TPM implementation was preseifed

3. Management L osses from TPM Per spective
Management losses are waiting losses, such as imgvaitaterial, awaiting dolly, awaiting tools, awag
instructions, and awaiting repair, which are getegtathrough management problems. The four kinds of
management losses existing in the concerned stadyveere:

* Awaiting material: Losses due to workers waiting rftaterial to arrive.

» Awaiting dolly: Loss of productive time due to waig for a carrying equipment such as trolley okfifrr

truck or simply a bucket.
* Awaiting repair: Productive time lost for waiting tepair a part.
* Awaiting cleaning: Productive time lost due to waitfor cleaning of equipments.

4. Analysis of Management L oss

Management loss at the tablet section consistebbssies due to- awaiting material, awaiting repawaiting
cleaning and awaiting dolly. In the tablet sectigarious machines were observed at various patiseoproduction
floor. The machines included one fitz mill, two biers, seven compression machines, one NC compmessi
machine, coating machine, one wet mass mixing maghine drier one multimill and one compactor maehiro
find out the effect of these four types of manageintesses, different machines and correspondinggsses of the
tablet section were observed very thoroughly.

4.1 M ethodology:

At first, a complete data structure was construétedarranging the data from different parts of thblet section
was constructed. Data of 12 working days was cdtb@nd put in the data structure containing theessary
information about process completion time, lostetiand root cause of the loss. A sample of the stat@ture for
two days is shown in Table 1. As can be seen flmsample data, not all the losses occurred dteabBections on a
given day. The lost time due to management losgifédrent kinds varied across different machinesotder to
make a comparison of losses, it was important ilmglthem on a common platform. That is why, all th&t time
were converted as percentages of corresponding@gsaommpletion times.

Table 1: Sample of data structure for analysis ahagement loss

Time lost|Completi|Time lost as
Type of ] Time of (min) on time |percentage of
Section of
Day |management occurre|Data of process Probable reasons
occurrence :
loss nce process |completion
(min) time (%)
1 |Awaiting Wet mass | 8:12 am8:12-8:19 7 35 20 Morning inertia
material Drier 10: 23| 10:23-10:27 4 30 13.33 Delay for
am loading
Awaiting Wet mass t0|8:58 am8:58-8:58:3) 0.5 2 25 Improper
Dolly drier communication
Fitz Mill'to | 11:07 11:07- 0.43 3 14.33 Improper
Blender 11:07: 26 communication
Blender to |2:05 pm2:05-2:05:57 0.95 25 38 X
compression
Awaiting X
. X X X X X X
repair
Awaiting Blender | 2:05 pm2:05 - 3.30 85 40 2125 Improper
cleaning Handling of
equipment

The formula used here was:
Time lost as percentage of process completion time (%) = (Time lost / Process completion time) x 100
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After that, all the collected data were analyzedirid out the losses. Table 2 summarizes the p&agenosses for
four kinds of management losses of twelve workiagsd On the basis of this analysis, comparison® weade
among the four types of Management Loss.

Table 2: Analysis of four kinds of management loss

Day Awaiting Materials (% of | Awaiting Dally (% of | Awaiting Repair (% | Awaiting Cleaning
process completion time) | process completion of process (% of process
time) completion time) completion time)
1 33.3 77.33 0 212.50
2 10 50 0 148.60
3 176.66 0 0 170
4 86 75.8 0 0
5 344.40 22.33 0 111.11
6 23.33 423 0 306.67
7 28 310 12 15
8 212.70 100 0 327
9 113.80 6 0 160
10 133 458.50 466 108.30
11 6 216.25 0 0
12 371 385.80 0 120
Average los| 128.18 166.47 39.83 139.93
per day (%)

4.2 Comparison of four types of Management loss:
Figures 1 to 4 shows a comparative view of the postess times over the process completion timefofo kinds
of losses. The losses are taken as percentage®adss completion time and therefore, the procespletion
times are taken as 100%.
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In each of the figures, the process completion igrteken as 100%, denoted by the bottom portiah@bars each
day. The upper portions of the bars representabsek that occurred in comparison to process ctiopléme, and
a visual comparison can me made from the figures.example, in figure 1, on day 4, the loss duawaiting
materials was equal to the process completion timéle on days 1,2,6,7and 11, the lost time was tean the
process completion time. On the other hand, on5gdlge lost time due to awaiting material was 5etnof process
completion time. Comparison of four types of Mamageat Losses was made according to the followingcai

a) Average percentage of lost process time b) Medémevand c) Variability

Table 3: Comparison of losses on the basis of nraadjan and variability

Criteria Awaiting Material | Awaiting Dolly | Awaiting Repair | Awaiting Cleaning
Average % of lost process time 142.07 166.47 39.83 139.93
Median 96.14 86.86 239 119.94
Standard Deviation 157.74 173.02 134.25 107.21

* Highest values are bolded.

Awaiting Dolly is the highest hindrance in termsaverage lost time, as is evident from table 3. ifimg dolly also
has the highest standard deviation. If we consibdermedian value to be representative of the lost,tthen
Awaiting repair would have the highest value, whitkans that time lost due to awaiting repair hashighest
median value. It is actually quite obvious, sinepairing takes much more time than most other isietsv It can be
said from here that, Awaiting Dolly is the most ionf@ant management loss related to human impedaateaffects
the process completion time the most.

4.3 Root Cause Analysis

The root causes for Awaiting Material loss are shdwtable 4. Seven kinds of causes were identifiéadvhich the

most frequent cause was waiting for material todbeased from QC (Quality Checking). Table 5 shtvescauses
for Awaiting Dolly loss. Three causes were ideetifi Of them, improper communication was observedxiot

most of the time. Table 6 shows the causes for gaRepair loss. 2 of such occurrences existeth different

assignable causes. Table 7 shows the causes fatikgv&leaning loss. Seven causes existed, of whiehand
post- lunch inertia was the most prominent.

Table 4: Causes of awaiting material

Cause Number of Occurrence Percentage of Occurrence (%

Morning inertia 3 17.64

Delay for loading 2 11.76

Delay of previous process 3 17.64

Waiting for release from QC 4 23.52

Attaching document 1 5.9

Hot water not ready 2 11.76

Improper communication 2 11.76

Total 17 100

Table 5: Causes of awaiting dolly
Cause Number of Occurrence Percentage of Occurrence (%)
Improper communication 12 52.17
Dolly was not free 4 17.39
Worker was not free 7 30.43
Total 23 100
Table 6: Causes of awaiting repair

Cause Number of Occurrence Percentage of Occurrence (%)
Improper setup of machine 1 50
Lubricant oil got mixed with material | 1 50
Total 2 100
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Table 7: Causes of awaiting cleaning

Cause Number of Occurrence | Percentage of Occurrence (%)

Improper handling of equipment 1 7.14
Unloading before cleaning 1 7.14

Material was stuck 1 7.14

Morning inertia 3 21.42

Pre and Post- lunch inertia 4 28.57
Cleaner unavailable 3 21.42

Waiting for appropriate worker 1 7.14

Total 14 100

Management losses of different kinds also diffaredheir causes. Awaiting repair was a kind of lésiswhich
special assignable causes were likely to existalme repair is only needed when something actgakys wrong.
For the other losses, the most common cause wasimgoinertia or pre and post lunch inertia. Alsor, &waiting
material, checking material quality was the phenoomethat led to such delay most of the time. Improp
communication was also a vital cause for lossgea@ally awaiting dolly.

5. Conclusion

This study attempted to look into the managemesgds due to human interventions. A comparativeysantbng
the four kinds of management losses was preseliteds been evident from the study that the largesbunt of
loss occurred due to awaiting dolly. This is thedkdf human impedance that hampered production iyngimost
67%. i.e., 67% extra time was required due to #wt that carrier dolly was not available. Also, @ding to this
study, variability of lost production time occurrewbst in case of awaiting dolly. Therefore, amdmg four kinds of
TPM management losses, awaiting dolly was the Kiadl affects productive time the most, the undegyieason
for which, in most of the cases, was improper comication and lack of coordination among workerse Efffect of
such losses on process completion time was the coaicern of the study, future scopes may lie inakpg further
effects on other aspects of production, such adystmn scheduling, maintenance, safety and enwiggti. Apart
from these four types of management losses, othetskof human impedances may exist in other kinfls o
production systems. This study may be used asmaefrerk that will hopefully be successful in detanmg and
comparing other kinds of human hindrances to priddo@ace.
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