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PART I

CHAPTER 1

INTRODUCTION

11.1 Obiective of the Study

TPoday one of the major problems of the Turkish Industrial
establishments, is the inefficient use of the production facili-
ties., We believe that some of the modern managemeht techniques

can be used to solve this problem,

We Inow that the low efficiency problem of the »roduction
facilities can be solved by using many different methods., Some
of these are not related with scientific programming techniques,

guch as:

1 = Training the labor force.
2 ~ More efficient production control.

3 - Technically more sopisticated machines.,

Here we are not concerning ourselves with the above men-
tioned methods, and assume that they are applied to a reasonable
level as much as the internal conditions of the company and the
environmental factors permit. Then the objéctive of this study
is to analyze and determine whether the application of scientific
programming techniques can make any improvement in the way of in-

creasing the efficient utilization of the production facilities
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over and above the rule-of-thumb methods.

in order to achieve a better uﬁderstanding of the under-
lying assunptions, and to be able to evaluate the outcomes of the
theoretical analysis under more realistic conditions, a Metal
YProcessine Company has been chosen as a model., The development
of the methodology for the solution of the efficiency problem
ie carried on with respect to the specific characteristics of this
company. However, in this study the emphasis is on the methodo-
{logy itself, and not on finding specific solutions to the problems

Jconsidered.

1l.2. Scope of the Study

In this study, only the problems of the Tin Can Body
Manufacturing department of the factory is taken into considera~
tion., While analysing the problems of the ting and can lids =~
prepared at printing and 1id devartments - are assumed ready for

procesging.

As it is mentioned, in the objectives of the study, only
the inefficiency problem of the tin can department will try to be

golved in this study.

Tt should be mentioned that the tested alternatives to
solve the problem are not exhaustive, some other alternatives
that are not considered in this study certainly do exist. This

is the characteristic of the heuristic problem solving approach;




THESIS

ROBERT COLLEGE GRADUATE SCHOOL
BEBEK, ISTANBUL ‘ PAGE D

where we take. only the most likely, instead of all of the alter~

natives.

We solved the general problem of increasing the effi-
ciency of the production facilities by using an example of a
gpecific factory, therefore the alternatives applied to solve
the problem give us specific ways to sclve the problem designed

especially for the model.

1.3, Method of the Study

The background information about the progrémming techni-
ques applied in this study, given in Appendices I, II, and III,
are written on the bagis of research carried out in the books
written on the related subjects., The books used for thig study
are ligted in the bilicgraphy.

]

The practical work is based on mainly five computer

programs, three of which were developed for this thesis.

The tird and fourth ones are the Production Line Balancing
and Linear Programming with IBM 1620 develoned by the IBM Company.
The fifth computer program apvlied to test one of the alterna-
tives, is obtained by some modifications made on the scheduling

profram.

The method of approzach can be summarized in a few stepns

as follows:
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1 - Fourty different tin cans manufactured in the depart-
ment will be standardized into 14 models according to their shape
and size. |

2 - Weekly orders of 14 standardized models will be
gimulated by using the simulation program.

3 - The sirmlated weekly orders obtained from the simu-
lation prosram run will be used in scheduling programs to obtain
| the efficiencies of the machines.

4 - Several alternatives to decrease the inefficiencies

| of the machines will be tested by using the Production Scheduling
| Production Line Balancing with IBM 1620, Linear Programming with
} IBM 1620 and the modified Production Scheduling Program.

| 5 = Pinally the best tested alternative will be idenfied

and suggested to the application of new plant layout.

General information about the factory will be given in
Chapter II. This information about the factory, the product, the
production process, the customer orders, the production facilities
tﬁe production planning, the problems met in the factory and the
alternatives suggested for the problems are the basis of the
scientific management techniques applied to solve the problem,

given in Chapter III,

The practical apnlications of the four scientific manage-
ment techniques, nzmely, Production Simulation, Production
Scheduline, Tine Balancing and Linear Programming used in this

study will be explained in Chapter III.
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In Chavpter IV, the analysis of results of the actual

conditions and the sugvested altermatives will be made.

Chapter V will give the summary of the results obtained
from the alternatives, together with their advantarses and disad-
vantares, Additionally, conclusion and the recommendation to

the factory manager will be given in this chapter.

The backeround information about the management techni-
ques used in this study will be given in Appendices I, II, and
JIII in order %o have a smooth flow in explaination of the prac-
tical work., Also, the computer programs, their inputs and out-

puts, and supvorting data will be given in the Appendices.

l.4, Time of the Study

The work on this distertation started in November 1968.
The research work on the problem in the factory and the theory
ended in Pebruary 1969. The work on the computer proerams and
the alternatives tested ended in mid April 1969. The final copy

was typed and presented in May 1969,
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CHAPTER 2

GENERAL INFORMATION

2.1. Pactory

TASAS Tin Can Factory is a medium size establishment.
Yearly production capacity of the factory is about 6 million
cans, working on a two shift basis. Nearly 40 different models-
{of tin cans, varying in shape and size, are manufactured by using

3 offset printing presses and 64 processing machines.

The factory is composed of 3 basic departments:

1 - Offset Printing Department: hgs 2 offset printing
presses.

2 - Tin Can Body Manufacturing Department: has 46 machines
which are placed in 6 different production lines.

3 - Lid Department: has 18 punch presses.

2e2+ Customer Orders

The factory operates on Jjob order basis. Since tin can
storacze recuires a great floor space, the policy of the manage-
ment is to produce the cans after a "Delivery Request" comes in
from the customers. At the beginning of the year, most of the
customers place blanket orders about the number of cans that they

will demand during the year. Also few additional orders come in
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during the year without any previous agreements made. But these
orders constitute a very minor part of the total amount to bhe
manufactured., When the customer needs cans, they give the "Deli-
very Reouest" for the required amount. Upon receipt of the
request, the man in charge of production planning, schedules and
| then issues the order - to start on scheduled date - to the
production department. Some-times rush orders come in from the
customers. At that time, the production department postpones

the previously scheduled orders, in order to manufacture these
rush orders. This shows that there is not a rigid production

policy in the factory.

2 o 3. - Products

As it is mentioned above, more than 40 different models
of cans are manufactured in the factory. Since most of the cans
are similar in size, shave and are produced in the same produc-
tion lines, they can be classified into 14 standard models.
Thege 14 standard models, their shape and the production lines

used in production process are listed in Table 1,
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Item
No

LU= B e « BEEES: B s TS . T

T I
A W R H O

Models

Brezilya kahve
kutusu

1/2 kg Drazman
1/2 kg Baygan
100 gr Baygan
1l zallon Mobil
1 kg Mobil

1 kg ¢BS

3.5 kg GBS

2 kg Vita

5 kg Vita

1 kg Posferno
10 kg Bayer

5 kg Bayer

SMA Mara Kutusu

Shape

- ‘Rectangular

fn

"
Cylindrical

R

Q  Q O Q a Q G

MABLE 1: = Models of Cans Manufactured

Production
Line used

A

H B H &5 9 U v =#H 868 @ B W o
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A general Process FPlow Chart is drawn in order to be able
to see the processes in the sequence followed in the production

(Figure 1).

The standard operations for tin can manufacturing are:

1, Shearins (horizontal and vertical)

2. Body Rolling or bending

3., Rlectrical snldering or seaming

4. PFlanging (punching edses) |

"5. Agsembling bottom and top lids by seaming
Additional operaiions required for some cans are:

l. Planging

2. Corner notching

3. Tracking

4, Gasket placing

5. Attaching handle,

Three months ago a time study was made in the factory,
The standard times of each operation for the 14 models was obtained]
at the end of this study. The operation sequences, standard times,
fnachines emnloyed for the operations and the machine capacities

per shift for one model are given in Pigure 2, and the data for the

other models are given in Appendix IV.
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2.4.‘ Prodcution Pacilities

2¢4,1. General: The Tin Can Body Manufacturing Department
involves 46 machines which are arranged in 6 production lines,

e.g., A’ B’ c, D, E, and FO

Nearly 6 million cans per year in 40 different models

are manufactured in the department by using these 46 machines.

A line production system is used in the production of the
ceng, but some times the machines located in different lines are
also employed. At that time zig-zag movements of the cans be-
tween the production lines are seen during the production process.
The Plant Layout given in Figure 3 shows the 6 production lines,
and the machines performing the lines. The machines are coded
according to their position in the Plant Layout, e.g., machine
number 32 indicates that this machine is the gecond machine in -

line 3, Thig fact is easily seen in Figure 3.

The machines and the operations performed by them can be

analysed as follows:

1. Shears: 8Six shears {machines numbered 11, 21, 31, 41,
51, 61) are operated in the department, The shears are used for
tin eutting., Shearing is the firgt in the can manufacturing pro-

Cess.

24 Special Shears: Four special shears (machines numbe-~

red 12, 22, 32, 42) for Corner Notching process, are located in

the denariment. Two of them are arransed for small rectansular
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cans., The remaining two are used for cylindirical cans, Some of
the canns do not require the Corner Notching, instead they are

directly sent to form machine.

3. Body Rolline or Bendine Machines: Two Body Rolling

Machines (machines numbered 43, 62), five Body Bending Machines
(machines numbered 14, 15, 23, 3%, 54), and one Body Rolling
Machine (machine number 63) are employed for cylindirical, rec~
tangular cans and small barrels in the depariment. Since a long
] time the small barrels have not been manufactured, the machine

number 63 is kept idle,

4, Solderine and Seaming Machines: Three Soldering and

three Seaming Machines are emnloyed in the department. The
greater portion of the can models manufactured in the factory are
soldered and the remaining models are seamed. The three machines
(numbers 24, 55, 64) are identified as Electrical Soldering Ma-
chines and the other three machines ( numbers 16, 34, 44) are

identified as Seaming Machines,

5. Moangine Presses: There are five Flanging Presses

(machines numbered 17, 25, 35, 45, 46) operated in the department.
Top and bottom sides of the cans are made ready for 1id seaming

processes by using these machines.

6., Iid Seamines Presses: These machines are used to

attach the 1lids of the cans. Ten ILid Seaming Presses (machines
numbered 18, 19, 26, 27, 36, 37, 46, 47, 57, 58) are employed in

the department. Some cans do not require both top and bottom lids
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to be attached, e.g., the bottom lids are not seamed to SMA cans

and the top lids are not seamed to ¢BS cans.

There are also other special purpose machines in the

department. These machines are:

1. One Tracking Machine (machine number 52).

2, One Handle Machine (machine number 48),

3, One special ILid Seaming Press for small harrels
(machine number 65).

4, One small Punch Press {(machine number 59),

5. Two Gasket Machines (machinesnumbered 13, 53).

2.4,2. Machine Capacities and Jdle Times

The capacities of the machines and idle times are studied
in terms of 14 standard cans. Idle time percentages of the
machines for one product are given in Table 2, and the percentages
for the other models are given in Appendix V. The idle times of
the machines are found by using standard operation times of the

machines.

The figures under column four in Table 2 are calculated

using the formla: M - P
¢ c
ID =
Mc
where: ID = Idle time percentace

Machine capacity per shift

Production Capacity per shift
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Machine Capacity of  Production Idle Time
Fumber tg:rmzﬁg}ges : pgingigi percentages

11 15000 2700 82
12 | 6650 " 59
33 9050 " 71
14 2700 "

16 6480 n 59
25 10400 " 14
17 10400 " T4
18 10670 L 5
27 5460 " 50

TABLE 2: - Idle Time Percentagezs of the Machines
Employed for Brezilya Kahve Kutusu

2.5. Personnel Emploved in the Department

Eighty-five operators and mater ial handlins men are
employed in the depariment. Operators and material handling men
are supervised by two foremen and four leadmen., They work on a
2 shift hasis. Sometimes, because of the abseentism, the number
operators and material handling men falls to 70, The machine
operators employed in the devartment are gkilled workers. The
material handlers are emrloved to carry the cans bhetween the
machines accordine to the sequence of operations, One forklift

opperator is employed in the department to carry the tins from

the offset printine department to the shears,
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The worker turnover and abseentism in the department is
high., Because of the abseentism some of the operators are asked
to run more than one machine during different perlods of the
shift. The material handlers employed in the department are
treated as apprentices. Sometimes, because of the high labor
turnover, the management has to assign 1 or 1/2 year trained

Jmaterial handlers to run the machilnes,

According to the managers, labor shortage is one of the

blg problems that they often meet,.

2.6. Production Planning

. The production planning applied today, 1s mostly inter-
rupted by rush orders. The Gant Charts are used for machlne
loading in 3 printing presses and 6 production lines. The finish
and start dates of the orders are known from these Gant Charts.
Delivery Request of the customers are accepted by the management
according to‘the scheduled dates of the charts. Dally procduction
orders, issued to the department, are prepared according to the
line load indicated on the charts.

Since the first step to production ls printing, when an
order comes in, the printing presses are loaded by the standard
time of printing process of the corder plus 10% scheduling allo-
wance time. The finishing time of the printing process is start-
ing time for the Can-body Manufacturing processes, 1f the line

used in production for the order ls idle., If the line 1is not
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idle, at the finishing time of printing process, the printed tins
are delivered to the warehouse and the finishing time of the pre-

vious orders utilizing the line becomes the starting time for the

order.
The load time of each order is found by the belsw formula:
0 0
P, = S + .10 (—p>)
D ¢
c
wheres |
P, = Production time (1load time)
Os = QOrder gsize
Dc = Daily capacity of the line for the model.

" The finishine time for the order is obtained by adding
the production time to the startine time., The finishine time 1is
the delivery date for the order, The finishing time is notified
to the customer when an order comes in., If the customer acrees
on the delivery date, the printing machines and the line employed
for the model are loaded for this order., Then a material check
glip is sent to the warehouse, so that the unavailable materials
at the start date of the order will be purchased. PFigure 4 ex~

vlaing the production planning procegs followed by the management.

As was mentinned before, sometimes the rush orders inter-
rapts the Gant Charts, and vreviously loaded orders are postponed
to some later date. Therefore the agreed delivery dates are not

met, most of the time the delivery is behind the schedule,
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2.7« Definition of the Problem and Alternative Solutions

2¢7.1. Problems of the Department

The analysis of the production facilities shows that
(Table 2), the major problem for the department is under-utiliza-
tion of the machines. This underutilization arises due to the

following reasons:

1. Aithough line production system is used, the produc-
tion process does not follow a smooth path, instead a zig-zag

{ movement from one line to another is often encountered,

2, The machine capacities in each line show great
variences. The bottleneck machines (minimum capacity machines
in the line) hinder the operation speed of the other high capacity

machines in the line.

The other problems encountered in the department are:

l. High lzkor turnover rate.
2. Being behind the scheduled finishing time for the

products (increase of order gueue)

e

2c7.2. Alternative Succestions to Increase the Efficilency

of the Departments

The problem, 28 posed in Section 2,7.1l. was studied in
length and 5 alternative solutions were found to be most likely
to yield better results. Thege alternatives are not exhaustive.

In this study, only the most likely was taken instead of all of

the alternatives,

e —
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The alternatives are briefly stated below:

1. To keep the present locations of the machines

fixed, but:

a) Increase the capacities of the critical ma-
chines that cause the bottlenecks in the line. This is to be
done by adding new machines.,

b) Shift some products from original production
lines to less utilized lines of the department.

¢) Pollowing a sales and/or production scheduling

policy of rejecting orders below a minimum level for some products

| 2, To make the machines transferable from one place
to another and set up the production lines according to the

gpecific orders.

3. To group the machines performing similar functions
and schedule the products according to thelr operational sequences
to the grouns, In thig alternative, the operation will be done
by any machine in the group rather than the particular machine

in the line agsigned to the models.

4, To reduce the number of present production lines
by combining them into: |
a) one line
b) two lines
c) three lines
d) four lines

e) keep them as they are (for checking reasons)
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5. To adjust the product mix in an optimum manner while
keeping other factors, so that a greater utilization of the faci-

lities resnlt,

These five alternatives were tested by using four com-
puter procrams:

1., Production Scheduling Program I, written for this
gtudy.

2. Production Scheduling Progam II, obtained by some
| modifications made on the first Production Scheduling Program I,
3+ IBM 1620 Production Iine Balancing Program.

4, IBM 1620 Linear Prograrming Program.

The first 3 alternatives were tested by the Production
Scheduling Program I and II, while the IBM 1620 Line Balancing
and IBM 1620 Linear Programming Programs were used to test the

fourth and fifth alternatives respectively.
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PART TII
CHAPTER 3
DESCRIPTION OF THE ANALYTICAT, TRECHNIQUES USED

In this distertaion 4 scientific programming techniaues,
namely, Simulation, Production Schedﬁling, Production ILine Balan-
cing and Linear Programming were applied to solve the problem of
the department. The application of the techniques was performed
by using the computer programs. In this chapter these programs

will be analysed briefly.

3,1ls Order Generatine (Simulation) Prooram

In_this gtudy, the order generating program is used to
gimulate the actual weekly customer orders of 14 standard tin cansi
As it is explained in the M"method of the study" section, the
ontput of the simulation prosram is used as the orders to be

scheduled in the schedulins program.

3.1.1. Disgeription of the order generatine (simulation)

Proeram

The methodology followed in the similation process is
explained in the Flow Chart of the Simulation Procram (Figure 5).

The Detailed Flow Chart and the Fortran Program are depicted in

Avpendices VI and VII respectively. The calculations made to
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similate the weekly orders are explained below:

First a random number; number of weeks to be simulated;
number of models to be simulated; the factor of equivalence for
each product; egquivelent total production of last yeer; the
conatant figure (FK) of each model for caleculating stenderd de-
viation of the distribution; and production percentages of each
model for that week are read by the computer. Then the random
number, the constant FK figure,for each model, and the production
percentages of each model are multiplled together, and the pro-
duct is added to the mean (production percentage of the model).
80 that new percentages are obtained for éach model. The adjusted
equivalent percentages are obtained by dividing the new percen~
tages of each product into totel equivalent percentage for that
week. The product of the adjust equivalent percentage of each
model by the total equivalent production of the week glves us
order slize of the models in equivalent units. And the order size
of each model in actual units for that week 1s obtained by
dividing the equivelent order size of each model into its factor

of equivalence.

Selee. Assumptions

The assumptions made for the program are summarized as

followss
l. The weekly order of each product is distributed nor-

mally. The mean of this normel distribution is equal to the

g0BAZIG (NIVERSITESI RITOPHANES-
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percentage of the last year's order for the same week.

Tt is further agssumed that the ¢ of this distribution

is equal to a constant times the mean, that is:

O = FE(I) * P(I)

X
where:
PK(I) = a constant figure
P (I) = mean

Then we generate a random normal number by using a ran-

dom number generator, and according to formula:

2z = X-/M
e
We find X =(2)(0) + A

where /M = P(I)
Z = RAWD( -~ XRAN)
{::: FR(I) * P(I)

2. Eaquivalent factor numbers are assumed to be propor-
tional to the direct labor content of the product.
3. The constant FK(I) figure has to be between 0,50 -

1,50 of the mean value., (These limits are practical limits.)
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In this study we assigned these constants arbitrarily but
in practice it is possible to make a statistical analysis of the
orders of the same week for the past 3 years and determine these

constant numbers from this analysis.

Zele3. Inputs of the Simulation Program

The following inputs are redquired to run the program,

1. A random number.

2. Number of total weeks to be simulated,

e Nﬁmbér of products to he simulated.

4, PFactors of equivalence for each product.

5. Bquivalent total production of last year for each
model.

6. The sime of each product order as a percentage of
total equivalent order of that week.

7. The constant FE(I) fisure of each model for calcula-

ting the stendard deviation of the normal distribution.

3.1.4. Prevaration of the Inrmuts

The aboved mentioned inputs are prepared as follows:
l. 4 random number is obtained from a generator,.
2. The number of total weeks is determined., In this
study, the simulation is made for 52 weeks. |
3. The number of products simulated is 14 for this study.

4, The factor of equivalence for each model ig obtained
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by dividing the maxlmum per shift production capacity among the

14 standard models into per shift production capacity of the model

For example, maximum per shift production capacity among 14 pro-

ducté belongs to 3.5 kg ¢BS cans which is 9600 = 10000 cans.,
Production capacitles of 5 kg and 10 kg Bayer cans are

3000 and 200C cams respectively. Therefore, the factor of equiva-

lence for 5 kg Bayer can is

lOOOO = 30 33.’

3000

and the factor @ equivalence for 10 kg Bayer can is

10000 = 5,00

2000
But because of the unavilabllty of production capacities of the
cans during the simulation process we assigned arbitrarily numbers
between 1.00 and 5.00 as the factor of equivalence of the models,
5 - 6. Weekly figures of equivalent total production and
equivalent percentages of each product are obtained after per-

forming the followling steps.

al First actual amount of production of 14 cans for
each week of the past year 1s obtained from the factory records.
Since no records of the Customer Delivery Requisitions are kept
(in the company files only original blanket orders exist). But
these are yearly filgures. Weekly production figures are taken to
be equicalent of customer orders. Considering the short produc-

tion cycle
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time and the fact that no significant order backlog existed at

any time during the past year, this is a fairly good assumption,

b} The actual ficures are multiplied by the factor of

equivalence of each product to obtain the equivalent production.

¢) The total equivalent production for the week is
determined,

d) The equivalent percentace of each product is obtained
by dividing each eguivalent production into the total equivalent
production of the week., Total equivalent production and equiva-
lent production percentages of the models for the first two weeks
are shown in Table 3%,

Ts The constant FK figures of each model used in the
calculation of the standard deviation are assigned arbitrarily.

Appendix VII. shows the input data of the prosram.

Z.1.5. OQutputs of the Simulation Prozram

Two types of outputs are obtained at the end of the

gimilation process,

1. Simumlated equivalent and actual units of 14 products

for 52 weeks,

2. A graph on which simulated ficures of 14 different
boxes for 52 weeks are nlotted. The first 14 graphs show thé
gimulated actual nroductions =and the second 14 graphs show the

simnlated equivalent productions of the year for each product.




THESIS

ROBERT COLLEGE GRADUATE SCHOOL
BEBEK, ISTANBUL PAGE %;

'%,1.6., Tabulation of the Results

In this study the simulation program is run twice
using different random numbers in order to see the effects of
the random numbers on the simuilated actuzrl and eguivalent units

of the products.

The comparison of actual 1968 production and the simula-

tion results is made below in Table 4.

Actual production lst simulation 2nd simulation
for the year 1968 result (using result (using
(cans) random numbers random numbers
«12345) (cans) .16666) (cang)

6, 200,275 6,373y 244 6, 589, 375

TABRLE 4: -~ Total Actual and Simulated Orders Per Annum

A comparison of actuval productiong and lst and 2nd
similation results for the first and second weeks of the year is
made in Table 5. The outputs of the lst and 2nd simumlation runs

are shown in Appendices VII and VIII respectivelyg

3eleTe Evaluation of the Simulation Program

The samde outputs of the simulation program given in
Tables 4 and 5 show that the results obtained are reasonalbe.
The actual number of orders in the year of 1968 were 6,200,275

cans/year. However, at the end of the simulation process, we
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Kodel 1lst Week 2nd Week
Number F/E* At B+ A E %
1 1,00
2 1.20
3 1.50 8320 1248l &.6 23580 35370 16,9
4 1.00
5 2,50 1590 3975 2.1 924 2310 1.1
6 1.50 7344 11016 5.8 7224 10836 542
7 1.90
8 %.00 561 1683 0,8
9 2,50 31016 77540 41,2 31016 77540 37e2
10 3.00 23315 69945 37.2 23315 69945 33,6
11 2,00 1320 2640 1,4 390 780 0,3
12 - 5,00
13 3.00 2910 8730 4.6 3780 11340 5.4
14 2.00
TOTAT: 76376 188009 90224 208121
TABLE 3: « Total Equivalent Production and Baunivalent
Production percentages of the Models for the
first Two Weeks.,
+ P/E - Pactor of Equivalence
= Actual Productions |
« Eauivalent Production
% - BEquivalent Production Percentase
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Model Week No. 1 Week No,
Numbexr M TS /;gd A+ et S
1
2 |
3 8320 17458 48 23580 56641 42907
4
5 1590 924 617 283
6 344 5077 7224 11775 8868
7
8 561 479
9 31016 23025 23508 31016 34016 39291
10 23315 31389 38133 23315 3434
11 1320 1077 1190 390 527
12
13 2910 106 3648 3780 5951 7071
14 -
TOTATL T7E3T6 18132 63358 90224 109527 101854

TABLE 5; = A Comparison of Actual Production and Sirulated
Orders for 2 week period.

+ A
s/0
1stS
2nd S

it

Actual Production

Simlated Qrder

Pirat Simalation

Second Simulation
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were able to obtain 6,373,224 cans/year.

Table 5 commares the total actual and simalated orders
for the first 2 weeks. The total fisures of the actuzl and simiue
lated order do not show much difference. Therefore, it can bhe
saild that the results obtained from the simulation prosram can

sufficiently be used as inputs for the Scheduling Procrams.

3.2, Production Scheduling

The objective for writing the production scheduling pro-
gram is to test some of the alternatives listed in Section 2.7.2

for their comperative efficlencies,

In the prosram, two things are performed at the same tire,
namely, orders to be produced are scheduled and in relation to

this, the efficlencies of the production facilities are calculated,

Ze2els Descrivption of the Scheduling Program T

The methodolegy of the production scheduling program

igs explained in the Flow Chart (Pigure 6).

As it is seen in the flow chart first, the capacities of
the machines when they perform the required onerations, technolo-
gical sequence of operations, and order quantity of each model
are read by the commuter. Then the product havinz the highesgt
priority is taken as the product to be scheduled, The machines

used for this product and their daily capacities are determined,
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The maximum amount of units that can be produced per day is ob-
tained from the machine havine the minimum capacity. The cumu-
lative order queue is found by adding the order queue of the

last week to the new orders of the weex, Then the cumﬁlative
order queue is divided by the determined minimum machine capacity
to obtain the production time of the order, Then, the tied up
times of each machine are checked and the machine having the
maximum tied up time is determined., The machine having the maxi-
mum tied-up time gives the startins time of the production process
for the order. The finishine time of the production process is

obtained from the following forrmla:

Fe = By + Py
where:

Ft = PFinishing time
St = Starting time

. . Oq
Pt = Production time = —FE——_
Oq = Cumulative orderqueue
Pm = Maximum production per day

If the production time for any order is 25% or more, it
is rounded off to a full day. After determinimg the starting and
finishing times and the cuantity to be produced, the scheduling

process for this product is completed,

Refore starting the scheduline process of the next product]

ocecuppancy time of each machine is found from the formula:
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Oa = O-b +_ Pt
where:
0a = Occuppancy time of each machine after the production
Ob — 1 i 4] 1t ] bEfCI‘e 1! HH
Py = Production time

Then the order having the next priofity is scheduled
following the same procedure explained above. At the end of the
Scheduling Process of the product having least priority, before
going into the scheduling process of the next week, the weekly
and cumulative 1dle times of each machlne are calculated by

using the formulas:

I, = 6 - O
I, = I, + 14
where:
It = Machline idle time for the week
I, = Cumulative machine 1ldle time
Q¢ = Occupled time for the week

And then using the 1dle time figure obtalned above, the weekly
and cumulative effliciencies of each machlne are calculated by

using the formulas given below:




THESIS

ROBERT COLLEGE GRADUATE SCHOOL

BEBEK, 1STANBUL PAGE 37
B = To = Ig
¢ T
wheres

B, = Efficiency for the week

B, = Cumulative efficiency

I, = Idle time for the week

I, - Oumulative idle time

s = Cumulative total time (Cumulstive shop calenﬂer day

At the end of the program, the average efficiencies of
several maechine groups are obtained. These average group effi-
clencies are found by dividing the total cumulative efficiencies
of the machines in the group into the number of machines in the
group. Detailed Flow Chart and the Fortran Program are given in
Appendices IX and X respectively.

3.2.2. Assumptions of the Schedullng Progream

The following assumptions are made in the programs

l. Orders are glven to the shop at the beginning of each
week.

2. The line capacity 1s equal to minimum machine capscity
used in the production of that model.

3+ Sequence of operations are fixed; (No alternative
machines are wused.) |

4., A week has € worklng days and the year has 312 days

(Shop calender.)




T, = 6 18t Week ond  Yeek T, = 12
Weekly Cumulative Effi., Cumu. Weekly Cumu. Effi. Cumu.
Machine # Idle time idle time wkly effi. idle time idle/T wkly effi,
11 5 5 .16 .16 2 7 .66 A
1k 6 6 .00 .00 6 12 .00 .00
31 3 3 .50 .50 2 5 .66 .58
41 6 6 .00 .00 6 12 .00 .00
51 5 5 .16 .16 4 9 .33 .25

i
TABLE 9: - A Sample of Machine Efficiency Rgsults of the Scheduling Program I.

Effi -- Efficlency
wkly -- Weekly
cumu, -~ Cumulative

T -~ Time

TNANVYIS] “MHgHg
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5. The department works on a 2 shift basis,

6. Machine set-ups are doneliﬁ off hours.

T. Any order having 25% or more of a day is rounded off
to a full day.

8. Cumulative Order Queue Incoming orders
= . +
Orderp Queue from previous for this period
period

9. No banking of semi-finished products between the
machines is allowed,

10. Prioritles are determined arbitrarily according to
the order slze. Higher priorities are assigned to the larger
orders,

11, When a machine 1s idle because of technological re-
strictions, we cannot use 1t for other purvoses.

12. Occuppancy time of each machine i1s calculated from
the formula:

Op = 0 + TIME (K)

where:

0, = Occuppancy time of each machine after the production

a

Ob = # " L f ) before " L

TIME(K) = Production time required to manufacture product K

13, The efficliencies of the machines are calculated

fpccording to the following formulas exvlained in Sectlon 3.2.2:
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3.2.3. Inputs of the Program

The inputs that go into the program are given below:
1. The technologlcal sequence of the operations and the
machines used 1n these operations of each model.
2. The capacities of each machine utilized in the pro-
duction of the 14 models.

3. Weekly order auantity and priority of each product.

3.2.4, Preparation of the Inputs

1. The technological sequence and the machines employed
in the production of each model are seen in Table 6. As we ex-
rlained previocusly, the lst fisure of a machine number indicates
the row and the second figure indicates the column where this
machine 1s located in the department. For example. number 42
indicates that this machine 1s the second machline of line (row) 4
in the department.

2, Per shift cavacities of all machines employed in the
production process of each model was obtalned from a time study
verformed 3 months ago. Since the factory works on a 2 shift
basls, these capacity figures are doubled to obtaln the dally

capacities of the production facllities.

3, Weekly order quantities of each product are obtalned

Prom the similatiaon
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from the simulation proeram outputs. Simulated auantity of each
product is eiven as an order to be scheduled. A unlque number
between 1 to 14 1s assigned to each product as its priority. We
_assumed thét the higher priorities are assigned to the larger
qrders. The inputs of the Scheduling Program can be seen in

Appendix X.

3.2.,5. Outputs of the Program

As it 1s seen in Appendix XI, two types of output
were obtained at the end of the Scheduling Program:
a) Weekly report
b) Yearly report.

a) The cutputs of the weekly report are:

Starting time
. Finishing time

Amount of production scheduled

Time each machine is occupled

Idle time of each machine for the week
Cumulative 1dle time of each machine

Efficiency of each machine for the week

@ N o\ o= W o
L .

Cumulative efficlency of each machine

b} The outputs of the yearly report are:
1. Order queue of the models at the end of the schedu-

ling process for the 52 week period. (These figires were not ob
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tained for the initial run of the program.)

2, FRfficlencies of the 33 machine eroups, the groups

and the machines is each group are shown in Table 7.

Model Operatlion sequences and the machines utilized
Number . in the operations o
1 11, 12, 33, 14, 16, 25, 17, 28, 27
2 11, 21, 23, 24, 25, 26, 27,
3 11, 21, 23, 24, 25, 26, 27
4 11, 51, 42, 62, 64, 56, 57, 58
5 31, 21, 33, 55, 35, 36, 37, 48
6 31, 51, 54, 55, 56, 57
7 41, 51, s4, 55, 56, 57, 58, 59
8 41, 51, 54, 55, 56, 57, 58, 59, 48
9 21, 31, 32, 54, 53, 44, 4s, 46
10 21, 22, 54, 34, 35, 46, 48, 47
11 31, 51, 32, 54, 44, 56, 58, 57
12 61, 62, 55, 56, 57, 58 |
13 61, 62, 55, 56, 57, 58, 48
14 hi, 51, 52, 42, 54, 64, 56, 57

TABLE 6: - The Technological 8equence and the Machine

Employed in Production Process of the 14

Models.
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Group Name of the Machines in the group
Number group o . o d
1 Departments 18% line 11, 12, 13, 14, 15, 16, 17,
18, 19
2 " rooon 21, 22, 23, 24, 25, 26, 27
3 " v 31, 32, 33, 34, 35, 36, 37
y noo 41, 42, 43, Lk, 45, 46, 47,
48
5 " ; " 51, 52, 53, 54, 55, 56, 57,
58, 59
6 " .o " 61, 62, 63, 64, 65, 66
7 Shears 11, 21, 31, 41, 51, 61
8 Corner Notching Mach. 12, 22, 32, up
9 Gasket Machines 13, 53
10 Tracking Machine 52
11 Body Rolling or 14, 15, 23, 33, 43, 54, 62,
Bending Machine 63
12 Electrical Soldering 16, 24, 34, 44, 55, 64
or Seaming Machline
13 Seaming Machines 16, 34, 44
14 Electrical Soldering 24, 55, B4, 66
Machines
15 Flanging Machines 17, 25, 35, 45, 56
16 15 114 seaming 18, 26, 36, 46, 57
machines
17 ond 144 seaming 19, 27, 37, 47, 58, 59
machines
18 Assembling 1id 18, 19, 26, 27, 36, 37, 46,

Attaching handle Mach. 47, 57, 58, 59, 48, 65

TABLE 7: - Machine Groups and the Machines in Each Group (1)
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Group Name of the Machlines in the group
~ Number group L _
19 15t product Machine 11, 12, 33, 14, 16, 25, 17,
: 18, 27
20 ond n 11, 21, 23, o4, 25, 26, 27
21 3rd " " 11, 21, 23, 24, 25, 26, 27
22 4th " " 11, 51, 42, 62, 64, 56, 57
58
23 sth 0 " 31&821,.33, 55, 35, 36, 37
24 eth o " 31, 51, 54, 55, 56, 57
25 7th @ " 41, 51, 54, 55, 56, 57, 58,
. 59
26 gth " " hi, 51, 54, 55, 56, 57, 58,
59, 48
27 oth v " 21, 31, 32, 54, U5, 53, 44,
ks, 16
28 10th " " 21, 22, 54, 34, 43, 54, 46
48, 47
29 11th o t 31, 51, 32, 54, 44, 56, 58,
57
30 1pth @ " 61, 62, 55, 56, 57, 58
31 13th " " 61, 62, 55, 56, 57, 58, 48
32 14%h L " 41, 51, 52, 42, 54, 64, 56,
57
33 All the machines in the 11, 12, 13, 14, 15, 16, 17,
department 18, 19, 21, 22, 23, 24,
o5, 26, 27, 31, %2 33, 34,
3 36, 3 4o, 43,
Ly, 25, ZT, , 51, 52,
- B3, 54, 55, 56, 57, 58, 59,
61, 62, 63, 64, 65, 66.
TABLE 7: - Machine Groups and the Machines in Rach Group (2)
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3.2.6. Tabulation of the Results

The outputs of the Scheduling Program are seen in.
Apperidix XI. Here, in order to evaluate the program, first

gample outputs of the program are glven in Tableé 8 and 9.

3.2.7. Evaluation of the Scheduling Progam I
If the scheduling program ls analysed according to
the results obtained from the run of the program (Appendix XI
and Table 8), 1t can be sald that the program scheduled the or-
ders quite well.

In the first week, all the orders, except Product 11,
which has 5th priority, are scheduled. The machines used in
Product 11 are: 31, 51, 32, 654, 44, 56, 58, 57, If we look at
Appendix XI, we see that the machine number 54 is fully employed
for the week by products 6, 9, and 10 which had higher prioritles
than product 11, Therefore, product 11 is not scheduled in the
first week, but scheduled in the second week with the order

that came in the second week.

As we mentioned previously, the machine efflclenciles

were found from the formulas:

6 - I,

Ii: = [

w 6

Tc - Ic

B = —=o-Gonafoaao

To -
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wheare:

Efficlency for the wéek

1 =
It i

Cumulative efficiency
I Idle time for the week

=
Q
il

Cumulative 1dle time

3
o
it

Cumulative total time

The efficlencies of the machlnes given in Table 9 are
checked according to the formulas glven above, it is seen that

the efficiencies are correct.

For example, cumulative effliciency of machinesg 31 is
found as 58% from the scheduling program, which is the same with

the result obtalned from the formula: E, = --=-=-= = oawmm— T =

, i 12
T - .58, If we apply the formulat for thecumulative efficiencw
12 12 - 9 3
of machine number 51 we obtaln ---w---v- = wc-unn = ,25 which
12 12

is the same wlth the result obtained from the scheduling pro-

gram.

Therefore, 1t can be said that the Scheduling Program
can successfully be applied to the problem that we are trying to

solve in this study.

3.2.8, Production Scheduling Program IT

The Productlion Scheduling Program I1II was obtalned
by some modlficaticns made on the productlon schedullng program

I (See Appendix XII).




Week No. 1 Week No., 2
Model
Number Priority Simulation Scheduling Priority Simulation .: Scheduling
Order Order Order Order
1 o7 07
2 08 08
3 oL 17458 17458 03 56641 566141
L 09 09
5 10 06 617
6 03 5077 5077 02 11775 11775
7 11 10
8 12 11
9 01 23025 23025 01 34016 34016
10 02 31389 31389 12 1604
11 05 1077 o4 527 1604
12 13 13
13 06 106 106 OE 5951 5951
14 14 ' 1

TABLE 8: - Orders Scheuled by the Scheduling Program I,for a Two Weeks Period.

TAEINVIS] “IHgHd _
"TOOHODS HLVAAVED HDIATIOD LIEEO"
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We used this program to test the third'alternative, to
group the machlines performing similér functicns and to schedule

the products to the groups.

The modifications made on the first program were based
on the assumptions given below:

1. The machlnes performing simllar functions are
arouped together, (After grouping the machines performing
simllar functions we obtained 18 machine groups in the department
(Table 10).)

2. The capacitles of each machine in the group are the
same with the capaclty of the original machine used in thé pro-
duction of a model.

3. Group seguences instead of machine sequences are
followed in the production process of a model.

Lk, The products are preoduced in any machlne of a group.

5, Only one machine In the group can be asslgned %o

the precduction of a model.

The production scheduling program II depicted in
Appendix XII schedules the orders following the same procedure
of the préduction schedluling program I, explained in Section 3.2.
1. The Flow Chart of the Production Scheduling Program (Figure

7) explains the Schedulins process of the program.

In order to run the program some chances in the invut

data of the first program are made. The_inputs of the scheduling
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Group Group
Number Name Machines in the Group
X Shears 11, 21, 31, 41, 51
2 Corner Notching:, ,12,,22, 33, 42
Presges :
3 Gagket Machines 13, 53
4 Pracking Machines 52
5 Body Rolling Mach. 14, 15, 23, 33, 54, 63
6 Body Bending Mach. 4%, 62
T Seamine Machines 16, %4, 44
8 Blectrical Soldering 24, 55 '
Machines
9 Special Electrical 64
Solderins Machine
10 Rectangular Planging 17, 25, 35, 45
Machines
11 Cyclinderical 56
Flansing Machines
12 15% 144 Sewing Mach. 18, 26, 36, 46, 57
13 2" w "o 19, 27, 37, 58, 47
14 Handle Attaching 48
Machine
15 Small barrel Machine 65
16 Special Welding 66
Machine
17 Special Press 59
18 Special Shear 61

TABLE 10:

- 18 Machine Groups and the Machines in Each Group.
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program II are:

1l. The grouns and the machines in each groun.

2. BSequences of the machine grouns required for the
production process of the models.

3. The capacities of each machine in the grours employed
in the production of a model,

4, Order quaentities of each model and their priorities

for each week.

The output obtained at the end of the program is shown

in Table 21.
'Y .
As we explained previously the Scheduling Programs I and

IT were not used just to schedule the production but also to
measure the machine efficiencies so that the testing of the first
3 alternative solutions couvld be done. The alternatives tested

and their results are explained in Chapter(IV.

2.3 ILine Balancing

As we saw earlier, the fourth alternative thought upon,
to increase the efficiency of the department was to reduce the
number of lines. Por this purpose two or more different models
were feeded together to the reduced production lines. This test
is achieved by the modified IBM 1620 Line Balancing Program.

These modifications will be explained in the proceeding pazes.
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3¢e3.1le IBM 1620 Line Balancing Program

In order to achieve line balancing by IBM 1620 certain

specifications should be nerformed.

l. The assembly line is divided into zonesz. Only a
portion of the assembly line is consldered instead of the entire
line, when agsigning an element of work,

2. Bome elements of work can he done in more than one
sone, therefore they are called ag can-do jobs, Other elements
of works can be done in only one specific zone, and they are
called must-40 jobs.

3. Each operation representing an element of work.ls
given a unicue 3 digit number and classified as can do or must do
operation,

4. TIn order to see the precedence relationships of the
onerations easgily, a precedence diagram is prepared. The number
in the circle indicates the number of operation. The numbers
outside the circle indicates the time reguired for the orerations
in hours. egymbol outeide the circle indicates that the job is a
must do Jjob ((::).xxxx hours). Arrows indicate the precedence
in the diagram. The vrecedence diagrams of the models used in

this study are given in Appendix XIIIy)

3.,%3.2. Restrictiong of the Program

The restrictions of the program are summarized as

follows:
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1. HNumber of jobs for each zone 1s between 27-98, de-~
pending on the number of the preceedins Jjobs. This_figure is
read from the graph shown in Appendix XIV,

2, One operation cannot be immediately proceeded by
more than 12 operations.

3., A dummy Jjob with zero time can be used if recuired.

4, Each sone must have at least one must-do operation

in it.
5« A can-do job must not’precede a must=do type of opera-
tion. |
6. No operator works in more than one zone,
7. No operator's total working time exceeds balancing
time, '
r = Ly - A .
° dr
where:

'3
H

Balancing time

L, = Dength of shift (in hours) .
A = Allowances
Dr = Desired rate of production per shift,

30303 Assumptions of the Prosram

" In this study the application of the program is based

upon certain assumptions which are given below:

1. Since the machines in the department constitute 6

production lines, and the production of only one nroduct in a
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line at one time is allowed, at most 6 products are vroduced at
any time in the department., Therefore, the maximum amount of
models needed to test an alternative is 6.

2, Since 14 different cans are produced in the'departmen#
and at most 6 products are produced at the same time, the exisg-
tence of %003 combination is found by using the combination for-

mula n + Therefore the number of times, that this

sub—altsfné?EFQ 6f reducing the existing lines to 1 in the depart-
ment can be tested and decided aeccordingly is 3003. Ruhmber of
times that we have to test for each subalternatiwe are given in
Chapter 5.

2. Since a 3 digits place ig availabe in the prosram,
the quantities to be produced, and the production times of the
operations are given in terms of lots. We let 1 lot = 10 cans.
Therefore, the overation times of each product are multiplied
by 10 to get the operation time of each lot and the daily produc-
tion of each vroduct is divided by 10 to find the daily (8 hrs)
production in terms of lots.

A, When 2 or more models are produced tozether for
balancing the operation times, the quantity of products to be
produced within 8 hours is determined from the smallest daily
production capacity of the models, e.g., supposge products 7 and 9
are produced together in 2 line; the capacities of product 7 and
9 are 774 and 800 lots/shift respectively, the quantity of pro-
duects to be produced is 774 lots for both of the products.

5, A dummy job with zero time is used to connect the
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operations of two or more cans and to perform the operationg in
required seqguence, when they are produced together in a line

(see Appendix XIII),

3.3.4, Input Data Required by the Prosram

The inputs recuired by the program are seen in Appen~

dix XV,

Here they will only be briefly mentioned,
1. An identification card is punched according to the

instructions given helow:

Column No, Specification
2 No. 9
31=33 Run No.
3437 T, = balancing time
38~ 40 lots/day

2. Can-do table cards are punched according to the

instructions given belwo:

Column Wo, Specification
11 - 13 Job No.
29 = 30 Total No. of zones in which

this operation is performed
These cards are sorted according to incre=sing job numbers.
B A blank card.

4. Job data cards punched according to the instructions

piven below:
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Column No., Specification

8~ 9 o Job No.

11 = 13 No. of precedence of job

47 = 49

51 Can-do (8) or must-do (9)
coding
59 - 60 - Zone No.
67 - 70 Job time

These cards should be gsorted according to decreasing job times
flor each zone,

5. Last card: In column 2 number 9 is punched,

3e%e5s Prevaration of -the innut cards

The input cards required for the nrosram are prepared

ag follows:

1. A precedence diagram is prepared according to the
instructions miven above (Aprendix XITI).

2. Any 3 diglt number is assigned as the run number,

3. The number of lots per shift is determined ag is
explained in assumption 4.

4, Ty firsure for the run is obtained. This figure is
obtained by dividine shift time into the number of lots ner shifft,

(Mis ymmber is the minimum panpncity fioure if 2 are nore product

——
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are produced together.)

5. Since the guantity produced is measured in terms of
lots, (L lot = 10 cans), the times of operations are also in
terms of lots., Therefore, the operation time of each nroduct is

multiplied by 10 to find the operation time of each lot.

2.3.6. OQutput of the Program

The output of the IBM 1620 ILine Balancing Prozram is
obtained by:
1. By typewriter
2, By punched cards

In output we ohtain:

1. Number of operators used in produétion

2. Overators accumulated Job time

2. Run's accumulated job time
At the end of the run 3 factor numbers are typed, These numbers
and thelr indications are shown below: | |

1. The first number shows the unused time for the entire
run by all overators.

2, The second number shows the number of operators over

the tneoretical minimum,

The treoretical minimum number of operators is obtained

from the formala
Uil

™
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where:

™
T

Theoretical minimum

Total time
To = Balancing time
and if th ere is a remainder it is rounded off to the sreater
number.
3« The third number shows the amount of unused time

there would be, if only the theoretical minimum number of opera-

tors were used,

The efficiencies of the sub-altermatives are caleculated

by ueging the formula given below

TOT
E=1 -
™
where:
E = Efficiency
TT = Total nnused time
TU = Total used time

The fisrures reomired for finding the efficiency of the
department are obtained from the outputs of the Line Balanecing

Prosraml The outputs of the ILine PBalancing Prosram are given in

Appendix XV,

2e4 Tinear Procramming

The Linear Programninc with IBM 1620 program develoned

by the IBM Co. is used to test the fifth alternstive which ks to




THESIS

ROBBRT COLLEGE GRADUATE SCHOOL
BEBEK, {STANBUL PAGE 50

find optimum product mix for the company., The pro~ram is used in
this study wlthout any modification., But we made some assumvtions
to use the program for the alternative. These assumptions are

evplained below:

3.4.1., The Asgumptions

1. Equivalent factor number of ezch product equalize the
profit obtained from each product that is, as explained in Section
2.1e4., the prodvets 8 and 12 had factor of equivalence 1 and 5
respectively. These factors of equivalance show that we produce
5 times more from product 8 than 12 per shift., But it was assumed
that the profit obtained from product 12 ig 5 times greater than
the profit of product 8., Therefore, the profit of each product
is equaliged by this factor of equivalance. These fectors of
equivalance are used in détermining the objective function.

2+ The available time for each machine in the department
is 299520 minutes.

2090520 = 2 x 8 x 312 x 60
where:
60 = mninutes
2 = ghifts per day
8 = hours per shift
312 = daye per year
%3, The machines are not idle during the production pro-

CEEBe

37 No technieal and order restrictions are seen for the
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products.

3.4.2., Preparation of the inputs

1. Preparation of the inputs: As it is explained in
assumption 1 in Section 3,4.1., the factor of equivalance of each
model found in Section 3,1.4., equillize the benefit obtained from
each product. Therefore, if we produce "X" units from products
number 1 and 2, we obtain 3.70 X; and 1.82 X, units of profit
from the production process. For thils reason, the objective
function is determined as fcllows:

Maximize 2 = 3.70 X, + 1.87 X, + 1.66 X3 + 2,50 Xy +
3.33 X5 + 1,66 Xg + 1.29 XT + 1.00 X8 + 1.25 X9 + 1.56 Xi0 *+
1.56 X37 + 5.00 X15 + 3.33 X35 + 1.69 Xy,

2. Preparation of the inedualities: One lnequality 1is
wriltten for each machine in the departmeht. The inequality,
written for machine number 11 is shown below:, It is known thath
this machine was used in productlon processes of models 1, 2, 3,8
and %, The production time required to produce 1 unit of pro-
duet in machine 11 is 0,032 minutes (see Figure 2). In like
manner, the productlion times requlred to produce units of models
2, 3, 4 in machine 11 are 0.029, 0.005 and 0.020 minutes respec-
tively. The total available time of machline number 11 1s 299520

minutes per annum. It is known that the time spent for
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the production of Xl, Xn, X3 and X4 units/&ear of the models
should be equal or less than the total available time of the

machine. Therefore, the inequality for machine number 11 is:

0.032 X; + 0.029 X2 X 0.005 X3 + 0,020 XM {5:299520

3.4.3, The Objective Function and the Ineguaties for the
Alternative

Maximize Z = 3.70x, + 1.87 X + 1.66 X3 + 2.50 Xj + 3.33X;
+ 1,66 Xg + 1,29 X9 + 1.00 Xg + 1.25 Xg + 1.56 X34 + 1.56 X33 +
5.00 X1p + 3.33 X3 + 1.60 Xy
which is subJect to:

Machine #

11 0.032 X1 + 0.029 Xp + 0.005X3 + 0.020Xy & 299520mh

12 0.071 X,

13 --

14 $.178 X;

15 --

16 0.074 Xy

17 0,046 Xj

18 0.045 X4

19 "

21 0.026%, + 0.030X5 + 0.074Xg + 0.024Xg +
0.053 Xqq

22 ).054 X9
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23 0.089 X, + 0.034 X, & 299520 min
24 0.072 X5 + 0.071 X4
25 0.046 X; + 0.067 X, + 0,053 Xy
26 0.090 X, + 0.080 X,
27 27 0.088 X, + 0.090 X, + 0.079 X4
31 0.074% Xg + 0.040 Xg + 0.014 Xg + 0.017 X13
0.017 X4
32 0.053 Xg + 0.047 X,
33 0.053 X, + 0,100 X,
34 0.075 Xyq
35 0.070 X + 0.059 X,
36 0.160 X5
37 0.140 x5
41 0.007 Xy + 0.017 Xg + 0.007 Xyy
h2 0.063 X) + 0.063 Xy4
43 =-
by 0.060 Xg + 0.075 X,
45 0.050 Xg
L6 0.060 Xy + 0.073 Xy
b7 0.071 Xq4
L8 0.144 Xg + 0.047 Xg + 0.090 Xy
51 0.026 X + 0.040 Xg + 0,026 X7 +
0.049 Xg + 0.026 X371 + 0.026 Xpy
52 0.034 Xyy
53 0.041 Xy
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54 0.030 Xg + 0.033 x7 + 0.024 Xg '+ & 299520 min
0.031 Xg + 0.039 X345 + 0.028 X;; +0.081X14
55 0,100 X5 + 0.080 Xg + 0.062 Xo + 0.049Xg
0.100 X;, + 0.088 X, 4
56 0.076 X, + 0.050 Xg + 0.04k X7 + 0.050 Xg
0.070 Xy + 0.094 X1, + 0.073 X3 +
0.076 Xy
57 0.075 X, + 0.080 Xg + 0.051 Xy + 0.049 Xg
0.072 X1y + 0.114 Xy, + 0.084 Xy + 0.075X14
58 0.062 X) + 0,060 Xp + 0.04h Xg + 0.062 X171
0.123 X35 + 0.088 X;4
59 0.051 X7 + 0,045 Xg
61 0.003 Xy, + 0.032 X4
62 0.120 X, + 0.120 X;, + 0.157 X4
63 =
64 0.055 Xj + 0.035 Xy

The inputs of the Linear Programming Prcbleém, prepared
according to the requirements of the program from the obJective

function and the ilnequalitles are given 1in Appendix XVI.

3.4,4, Tabulation of the Results

After running the Linear Programmin with IBM 1620
program for the inputs, the models in the optimum product mlx

and the yearly production figures of each model in the mix were

obtained. The outputs of the program can be seen in Table 11

——
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and Appendix XVII, Table 12 shows that: 1f only the optimum

mixed products are manufactured, total amount of production

increases from 6,200,275 cans/annum to 11,201,070 cans/annum.

§£;g:§t Amount ofcggg?uction per year
1 565 090
2 2 601 400
3 198 210
il 220 420
6 899 530
9 133 120
10 3 993 500
12 2 275 500
ih 314 300
TOTAL 11 201 070

TABLE 11: - Optimum Product Mix and the Total Amount

of Production Per Annum,.
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PART IIT
CHAPTER &4

ANALYSIS AND EVALUATION OF ALTERNATIVE
SOLUTIONS

As 1t 1s explalned in Section 2.7.2., in this study, the
| 5 alternatives we tested using the Production S8cheduling I and
II, the Line Balancing and the Linear Programming Programs to
cbtain a solution to the problem of low departmental efficiency.
In order to reach a solution the Production Scheduling Program wasg
TR BZ,'the Iine Balancing Program 13 , and the Linear Program-

ming Program 1 times.

Before analysing the results of each alternative it pays
to see the present position of the department in terms of depart=

mental efficlency and the number of orders in the queue.

4,1, Present Position of the Department

As 1t is explained in Section 1.3, at flrst step we‘
simulated the actual.prodﬁction figures of the 14 standard
models and then the outputs of the simulation_programs were used
as the inputs of the Scheduling Program I. The Scheduling Pro=
gram I; scheduled the orders and calculated the.departmental

efficlency (Appendix XI). At the end of the run we obtained the
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followlng results:

1. 23% departmental ‘efficlency

2. 2, 170, 120 cans/year in the order queuer. (6,373,
2LL cans/year were ordered for the scheduling process.) There-
| fore, the run proved the existence pf the problem that was tried

to be solved in this study.

In this Chapter, the results that were obtained from
the alternatives applied to solve the problem will be explained,
The summary of the results of the first 3 alternatives and the

yth one, are glven in Tables 12 and 13 respectively.

These alternatives are stated briefly below, before

going Into the explaination of the results obtainéd:
1. To keep the present locatlons of the machines fixed

but: '

a) Increase capacities of the critical mechines that
cause the bottlenecks in the line.
This was done by adding new machlnes,

b) Shift some products from original production lines

to less utilized lines of fthe department.

Bre,,

1 The reasons for the high order queue %&s that: In the program

we assumed that when a machine 1s idle because of technological
restrictions, it cannot be used for other purpocses. In practice
idle machines are used for individual operations as much as the

conditions permit and the semi-finished cans are stored on the

floor,

——
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c) Follow a sales and/or production scheduling policy
of rejecting orders below a minimum level for some products.

2. To make the machines transferable from one place to
another and set up the production lines according to the specific
orders.

3. To group the machines performing similar functions
and schedule the products according to theilr operational sequences
| to the groups. Operation will be done by anyidle machine in the
group rather than the particular machine assigned to the products.

L, To reduce the number of present production lines by
combining them into

a) one line

b) two lines

¢) three lines

d) four lines

e) keep them as they are (for checking purposes).

5. To adJust the product mix in an optimum manner while
keeping other factors so that a greater utilizatlon of the
facilities result.

The results obtained from the application of those alter-
natives are stated below. The advantages and the disadvantages
of the alternatives causing increase in the efficilency will be

explained in Chapter 5.
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L.2, Alternatives Tested

4.2.1., To Keep the Present Locations of the Machines

Fixed but:
a) Increase the capacities.of the critical machines.

According to alternative 4.2.1, the reasons for the low depart -
mental efficlency can be summarized as follows:
1. The low production capacities of the bottleneck
machines. Therefore, the machines with higher capacities in the
line are idle most of the time.

2. Some of the production lines are used in the produc-
.tion of a great number of models while some others are used in
production of just one product. For example, in line E, 6 pro-
ducts (products number 4, 6, 7, 11, 12, 13) and in lines A and F
only 1 product (products number 1, 14) are manufactured. The
bottleneck machines were determined in two ways:

1. 1In the first way, the minimum capacity machines for
each product was determined and called as bottleneck machine.
The machines constltuting bottleneck were machine numbers 26, 27,

37, 54, 55, 51, 34, 46, L4, 62, After identifying the bottleneck

achines we doubled their capacitles and tested the alternative
E;w running the Scheduling Programm I with the modified input data.

And as a result of this test, 23% departmental efficlency
and a little bit of decrease in order queue amount were obtained

(Tables 12 and 14) The conclusion of this alternative im that:

ﬁ?ding new machines to the bottlenecks does not change the overall




THESIS

ROBERT COLLEGE GRADUATE SCHOOL
BEBEK, 1STANBUL PAGE 72

departmental efficiency.

The reason for having the same efficlency figure can be
summarized as follows:

1. Some of the machine capacilties in the lines are quilte
| close to capacities of the bottleneck machines. Therefore, when
we double the bottleneck machines, the other machines become
: bottleneck for the line, Thus by doubling the bottleneck machine,
the production capacity of the line was not doubled but increased
Ja little bit without affectling the efficiency.

2, In the second way the bottleneck machines were deter=
mined from a Pally Chart. We found the number of times that
machines were fully occupied in a week, for the year; then the
machines which are fully utilized 13 weeks or more (25% or more
of the 52 weeks) in a year were determined.

(.25) (52) = 13 weeks
Thé machines which are fully utilized 13 or more weeks 1in a year
were considered as bottleneck machines, and therefore they were
doubled. According to the Tally Chart (see Table 15), the doubled
machines are:
Machine number 21, 31, 35, 46, 48, 51, 54, 55, 56, 57. After
doubling the capacities of these machines and running the Schedu-
1ing Program T with the modifiled input data, agailn 23% depart-
mental efficlency, and nearly the same amount of orders in the
gqueue, that we obtained in the first change, was obtained. The

outputs of the alternative are seem in Tables 12 and 16, The

| same reason, that was explained in the first change is velid for

e
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the unchanged efficlency figure of this test.

b) Shift some products from their original production
lines to the less utlllzed lines of the department.

Under this alternatlve two different tests were made:

1. Pirst Shift Change: The products 6 and 7 which
are manufactured in line E (in line E, 6 models are manufactured)
were shifted to lines A and B. Originally, in line A only 1 pro-
duct and in line B 2 products were produced. The sequence of
operations and new machine numbers used in productions are:

Machine Numbers

Product 63 b1, 31, 23, 24, 17, 18, 19, 59
Product 7: b, 31, 23, 24, 17, 18, 19
In the test the capaclties of new machines were assumed toc be the

same with the previous machine capacltiles.

After making the necessary changes in inputs, the Schedu-
ling Program I was run for the test and at the end 28% efficilency
for the department and a quite high decrease in order queue was
obtained. The queue decreased from 2,170,120 cans/year to 580421
cans/year. The outputs of the test are listed in Tables 12 and
17.

2, Second Shift Change: In the second shift change, the
products 6, 7, 11 were shifted from lone E to lines A, B, C,
respectively. The sequence of operaticns and the number of

machines used in the operations are:
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Product 6: hi, 31, 23, 24,_ 17, 18, 19, 59
Product T: - 41, 11, 23, 24, 17, 18, 19
Product 11: il, 31, 32, 33, 34, 17, 36, 37

1As 1%t was mentioned above the capacltles of new machlnes were

assumed to be the same wlth the original machines.

Kfter scheduling the orders'according to the changes 1In
input data a 26% efficlency for the department, and order gqueue
increase, compared to previous shilft changes, was obtalned.

1 The outputs of this test (second shift change) are listed in
Table 12 and 18. |
¢) Follow é sales and/or production scheduling policy

of rejecting orders below a minimum level for some products,

Tn this alternative the following are assumed:

1. Order quantities for some products are low, there-
fore the machines used in the production of these products are
idle most of the time, and their idleness decreases the overall
efficlency of the department,

o, The cans that are produced in the other lines

cannot be shifted to the less utilized lines.

The 1line efficlencles obtained at the end of origlnal

scheduling are listed below:

line A .07
line B .28
line C .31
line D 24
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line E .39

The lines A and F are the less utilized lines, therefore, they are
causing the cverall efflclency to decrease to 23%, For this rea-
son their efficiencies should be increased by manufacturing more
in the lines, The critical efficiency was assumed as 23%. There-
fore, the critical efficlency figure is divided by the efficien-
cles of lines A and F in order to find the factor number that will

be used to find the minimum order level for the models of lines

A and F.
-._Q'.gg_._..._ = 3_3 = 3
0.07
0.23 ___ = 46 =5
0.05

Therefore, by looking at the factor numbers 1t can be sald that
the order guantitles for the cans manufactured in lineg A and F
gshould be 3 and 5 times greater than their original scheduling
amounts. _

For testing this alternative, the weekly simulated orders
of Brezilya Coffee Can manufactured in line A were multiplied by
the factor 3, and 10 kg Bayer, 5 kg Bayer and SMA cans manufac-
tured in line F by the factor 5. Then the input data cards for
thils test were changed. After schedullng the products according
to the modified input data 27% departmental efficiency was ob=
tained and the order queue increased drastlcally (Tables 12 and
19). We ecan expect this queuns incrense because of inecreages in

oriers,
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Here a question comes to mind. What is the efféct of
random number used in sumulation, on the effilclency of the depart
ment? For answering this question the random number of the first
simulation which was .12945 is changed to .16666 and the simula-
tion program was run again for this number. New simulation re-
sults were obtailned for the year (Avpendix ¥III). Then the simu-
lated orders of the models were scheduled by the Scheduling Pro-
gram. As a result of this change, 24% efficiency was obtained fa
the department. Therefore, 1t can be sald that the effect of the
random number on the departmental efflclency was not significant

(Tables 12 and 20).

L.,2,2. To Make the Machines Transferable from One Place

to Another and Set up the Production Lines According to the

Specific Orders

According to this alternative, the reason the low depart-
mental efficlency is the zig-éag movements of the products among
machine lines in the department. Therefore, in order to have
smooth production lines in the department, we have to set up the'

lines according to the incoming orders every week.

The alternatiﬁe is briefly explalned below:
Suppose the models 10, 1, 8, 12 are ordered for a
week., On Sunday, the machinesg required in the production will be
set up accordiﬁg to the required machine sequences of the orders,

to have a smooth production path, and to cancel the zlgzag move-
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ments between the lines during production.

The average value of the efficiencies of the machine
groups 19, 20, 21, 22, 23, 24, 25, 26: 27, 28, 29, 30, 31, 32

gives the departmental efficlency for the alternative. (Table 12)

The departmental efficiency increases to 38,85 = 39%
Jif the lines set up according to the incoming orders {(Table 12).
[The advantages anc¢ disadvantages of this alternative will be

explained in Chapter 5.

4.,2.3, To Group the Machine Performing Similar Functions

and Schedule the Products to the Groups

For testing this aiternative, the Scheduling Program
II was run wlth the modified input data. As it is mentioned
previously, to test this alternative certain assumptilons were
made. Here they are briefly reviewed:

1, The machines performing simllar functions are grouped
together.

2. The capacities of all the machines In the group are
the same with the capaclty of the original machine used in the
production of a model.

3., Products follow group sequences instead of machine
sequence in the production process.

i, The machines are not particularly determined for the

products. The operations can be done by any machine in the group.
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5. Only one machine in the group can be used in produc-

tion of a model.

In order to test the alternative some changes in the in-
put data were made (Appendix XII). Following informations are
given as Inppts of the program:

1. Machine groups and the machines 1in each group. In
this study after calssifying the machlnes according to their
function, 18 machine groups were obtained (Table 10).

2. Group sequences required in the production process,

3. The capacity of each machine in the group employed

in the production of a model.

After making the nécessary changes in the input data the
program was run and 30% departmental efficiency was obtailned.
And the order queue decreased from 2,170.120 cans/year to 42537
cans/year (Tables 12 and 21)s If the increase in the departmental
efflciency i1s analysed, it wlll be seen that by the application
of this alternative 30% increase in efficiency was obbtalned.

This figure is found as follows:!

.30 ~ .23 _ 0.07

.30

é23 §23

IL,2.4, To Reduce the Number of Present Production Lines

by Combing them into:
a) One line in the depabtment:

As it was mentioned previously the maximum number
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Jof products in production process at a time was assumed 6. Since
the number of standard models is 14, the number of times tha% this
alternative is to be tested is found from the combinational for-
mula -~ ;—P . as 3003, But this alternatuve was tested once

because of fime limitatlons. This alternative was testes for the

production of models 1, 2, 5, 9, 6, 14 (one product from each 1iwm) |

According to the alternative the setting up of a converyw
and locatling the machines along the conveyor on bothe sices is
assumed, Then the cans are sent together by the conveyor to the

machines for the operations.

The precedence dlagrams, inputs and outputs of this!'
alternative are glven in Appendilces XIII and XV respectively.
The balancing tiée 1s obtained from the division of 8/2700 =
0.0296 hrs, and the balancing quantity 2700_13 the smallest per
shift capaclty of the models manufactured in the line., After
running the input data by the program 82,4% efficlency figure for

the department is obtained (Appendix XV and Table 13).1

1 mhis 82,U% efficlency figure should not be confused with 23%
efficiency obtained from Scheduling Program. In the Scheduling
Program the efficiency figure 1s obtalned after the orders are
produced. But in IBM 1620 Line Balancing Program order quantities
are not taken into consideration, only the time of each operatlion
and the balancing gquantity per shift 1s taken into‘consideration.

These two figures are used in declsion meking process separately.
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b) Two lines in the department:

A new arrangement in the department was made &o
that the lines A, B, C, F, which are used in the production of
rectangular cans, constitute the first line., And in the game
{way lines D and E which are used in the production of cylindirical
~cans constitute the second line of the department. Total number
lof products produced in the first line is 5. Since 4 products
are produced in this line (one can from each iine), the number of
times that this line has to be tested 1s found from the combina-

Jtion formula, is 5.

r! (n-r) ! 4! 1!
The number of product manufactured in the second line is 9, there
fore, the number of times that this altermative has to be tested
is 36. 9 ! = 36

21 Ti
And total number of times that we have to test for finding the
best product mlx for the lines is 180, |
| 3gx 5 = 180

Here the alternative tested for the product mix of models

(footnote continued) The 82.4% efficlency can be compared with
75.9% efficiency of having 6 lines In the department found by

using the IBM Line Balancing Program.
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1, 2, 5, 14 for the first line and models 9, T for the second

line. The precedence diagram of the alternative is shown in

Appendix XIII,

Products 9 and 7 were balanced at 774 lots per shift
{(which 1s the minimum lot production among the models) at 0.0103
| hrs/lot. |

8 Hrs/shift = 0.0103 hours/lot
774 lot/shift

[ Produets 1, 2, 5, 14 were balanced at 270 lots/shift, at time
0.0296 hours. After running the program with the prepared input
data 85.7% depatmental efficlency was obtained (Table 13 and
Appendix XV). |

¢} Three lines in the department:

For testing this alternative, the machines of
the department were arranged to obtalin 3 lines of production
process in the department. The lines A and F which are used in
production of small cans,(loo gr. coffee cans, and 350 gr. SMA
cans (the cans are rectangular) constituted the first, the lines
B, C which are aliocated to production of medium size rectangular
cans constitued the second, and the lines D and E whilch are used
in the production of cylindirical cans constitutes the third line

in the départment.

Total number of products produced in the first line 1s 2

and since 2 cans are produced (1 can from each 1ine) the number

of
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of times that this line has to be tested is 1 2. = 1

The number of times that we have to test for the second and third
lines in the department 1s found in the same way.as 3 and 36.
Then the total number of times that we haﬁe to test this alternz-

tive is found by multiplying the figure obtalned for each line

as 108,
' 36 x 3 x 1 = 108

In thls study the alternative of producing the products 1 and 1L

in the flrst, the products 3 and 5 in the second, and the pro-
ducts 9 and 7 in the third line was tested. The balancing quan-

{tity and‘balancing time, which are found by the same method that

was mentloned above, are gilven below in Table 22,

Balancing Balancing

Line number gquantity time
(1ot) (Hrs) = to

1 270 - 0.0296

2 300 0.0266

3 TTH 0.0103

TABLE 22: Balancing Times and Balancing Quantities of

Having Three Lines in the Department.

After running the alternative by uslng the IBM program,
as 1t 1is clesrly seen in Table 13 and Appendix XV, 81.2% depart-

mental efficiency was obtalned.

d}) Four lines in the department:
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In order to test this alternative, thé machines cf the
department were arranged so as to cbtain 4 lines of production
in the department., Lines A and F which were allocated to the
productibn of small cans constituted the first, lines B and ¢
which were used in the production of medium size rectangular
cans constituted the second, and lines D and E which are allocs-
ted to the production of cylindirical cans constituted the third
and fourth lines in the department. The number of times that the
first and second lines had to be teassted were found above as 1
and 3 respectlvely. Since three products in line D and 6 pro-
ducts 1In line E are produced, the number of times that we have
to test is 3 and 6 respectively. Then the total number of times
that we have to test the alternative is 54. The figure is ob-
tained from the multiplication 1 x 3 x 3 x 6 = 54,

In this study, we tested the alternative of producing
the products 1, and 14 in line 1, the products 3, 5 in line 2
and the product 9 in line 3 and the product 12 in 1line 4, The
precedence relationships of the operaticns are seen in Appendix
XIIX. The balancing gquantitles and time that were used to test

the alternative is glven below in Table 23.
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~ Line Number . Bgﬁ:ﬁ%i@% | )ﬁgigngéng
lots hrs
1 : 270 0.0296
2 | 300 0.0266
3 800 10.0100
12 200 : 0.0400

TABLE 23: Balancing Times and Quantities of Having Four
Lines in the Department.

Then the program was run by using the data cards pre-
pared for this alternative and obtained 77.4% departmental
efficlency. (This figure is clearly seen in Table 13, the outputs
of the run are given in Appendix XV.)

e) Six lines in the department:

For checking purposes, we found the departmental

efficiency with 6 lines in the department.

The number of times that we have to test each line 1s
found directly from the number of products that are produced in
the line. Therefore, the number of times that we have to test tle
lines are 1, 2, 1, 3, 6, 1 for the lines A, B, C, D, E and F
respectively. Thé total mumber of times that we have to test the
alternative is 36. This figure 1s found by multiplying the num-

ber of times that we have to test for each line.
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In this study the alternative of manufacturing the pro-
ducts 1, 2, 5, 9, 12, 14 {one product from each line) in lines
1, 2, 3, 4, 5, 6 respectively, was tested. The precedecénce
diagram are given in Appendlx XIII. The balancing quantities anc

times that we used to test the alternative are given below in

Table 24,

Line Number Balancing quantity Balancing Time
1 270 0.,0296
2 533 . 0.0150
3 300 _ 0.0266
4 800 0.0100
5 200 c.0u4oo
6 591 0.0135

TABLE 24: - Bglancing Times and Quantities of Having Six Lines

in the Department.

After running the input data by using the program, 75.9%
Gepartmental efficiency was obtained, This figure 1s clearly
seen in Table 13, and the outputs of the run are given in

Appendix XV.
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4.2,5. To Adjust the Product Mix in an Optimum Manner While

Keeping Other Factors (Determination of Optimum Procduct Mix)

As 1t 1s known, 14 different models of cans are manufac-
tured in the department. This product mix 1s a quite high figure.
| Puring the analysis of the facilitles, it was seen that some of
| the machines were used in the production of two or more cans
whlch were produced in different production lines. These machines
are named as Common Machines. This fact is clearly geen. in
Table 6. For example, machine number 11 is a common machine for
products 1 and 4, The reason for having 2 high number of common
machines is high product mix, Initially the machines were set
according fto ﬁhe low level of product mix, but today the number
of standard products in the mix increased to 14, and no reloca-
tion of the machines was made since the establishment of the

factory.

Because of the full utilization of these common machines
for aﬁy week, some of the orders are not scheduled, therefore,
not manufactured. Thls situatlon affected the study In two ways:

1. Only 4 202 124 cans, out of 6 373 244 can order were
manufactured during the year.

2. Due to the great amount of unscheduled cans, the

machine utlilization decreased.

At this step such a question comes to mind. Can an

optimum mix be found so that production in the department is
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maximized? Yes, by using the Linear Programming with IBM 1620
program, the optimum product mix which maximize the production

quantity in the department can be found.

After running the Linear Programming with IBM 1620 Pro-
gram, the optimum product mix of the department was obtained.

The ocutputs of the program are listed in Table 25 and Appendix
XViI,

The models in the optimum product mix and their yearly

Joptimum productlion quantities are given in Table 25,

Model Number Optimum Production Quantity (can/vear)

565 090
2 601 Loo

198 210
220 420
899 530
133 120

10 3 993 500
12 | 2 275 500

O A &= Ww

14 314 300

11 202 070
TABLE 25: The Models in the Optimum Product Mix.

As a total 11 201 070 cans would be produced per annum.

This amount of production increases the facllity utilization in

the department. DMore can is produced in the department greater

—




THESIS

ROBERT COLLEGE GRADUATE SCHOOL
BEBEK, 1STANBUL PAGE 89

utllitlies of the facllities are 5btained. 0f course, thils amount
(11 201 070 cans/year) of production cannot be realized even if
only the cans which are seen in the optimum product mix are

manufactured. Because, durling the application of the program,

as was mentioned above, it was assumed:
1. No technical and order restriction.

2. No 1ldle time for the machines during the production
| time.

In actual life it is known that

1. There are technical and order restrictions.

2. The machines can be idle some of the time which is
beyond the control of the managers.
Therefore, the total level of production may be assumed as
8 000 000 cana/year for the optimum product mix. The decrease fmm
from 11 201 120 cans/year is because of the restrictions and the
increase from 6 200 275 cans/year because of the application of

the policy of optimum product mix in the production process.

Assuming 8 000 000 cans/year production in the department
the effilclency in case of opbtimum product mix can be found by
followlng the procedure given below:

At the first step, the weekly production indeces of
each standard model gye found. The yearly actual production of
a model 1s divided into 52 to obtain the average production per
week. Then the actual production'of each week 1s divided by the

average production per week to obtain the weekly index of that
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product. The weekly indeces of each product is determined by
followlng the same procedure given above.

At the second step, the yearly total production percen-
tages of each product of the mix are found according to the
total 11 201 120 cana/year broduction. Then these percentages
are multiplied by the assumed amount of total production of
|8 000 000 cans/&ear to obtain the yearly total production
quantities of each product. Later these yearly flgures are
multiplied by their weekly production percentagesto find the weekly
productions of each model, After obtaining the weekly produc-
tdons of each model, these figures are simulated to obtain the
simulated weekly productions by using thé simulatlon program.
Then the simulated weekly productlons are scheduled by applying
the scheduling program. At the end the departmental efficlency

in the case of production of optimum product mlx ls obtained.

Because of.the time limitation, we could not apply the
sbove mentioned procedure to findé the departmental efficilency in

the case of optimum product mix.

Here i1t 18 necessary tc mention that: The policy of
producing only the products which are seen in the mix is very
difficult to realize in practice because of the following reasons:

1. Sometimes products which are seen in the optimum
product mix and which are not seely are ordered by some customers.
It is impossible to refuse the customers by telling them that

the model which ig 1in the mix will be manufactured while the other
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will not be manufactured. For example, the products 6 and 5
are ordered by one of the respectable customers of the factory.
The product 6 is in the optimum mix but 5 is not.

2. The demand of the customer for products which are

gseen in the mix may not be so high in quantity as it is
indlcated by the mix.
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CHAPTER &

SUMMARY AND CONCLUSION

5.1 Summary of the Results Obtailhed

According to the results obtained,it can be said that pre-
sent utllization of the production facilitles is very low.
| After having & thorough analysis,efficlency increases were

obtalned in the following alternatives;

l. By shifting some products from the original lines

to some other less utilized lines. (See alternative 1-b)¢ This al=-
ternative was tested two times,

a, Shifting the products 6 and 7 from line D to 1lines
A and B,increased the departmental efficiency from 23% to 28%
(Table 12),

b. Shifting the products 6,7 and il.from.line’'D:to.
lines A,B,and C,increased the efficiency from 23% to 26% (Table

12).
If we analyse 5% and 3% efficiency increases it is seen
thats
.28 - .23 26 "125
«25 «23

The depertmental efficiency wes increased by 22% and 13% by the
first and second changes respectively, The 22% increase in de-
partmental efficiency is quite a high figure obtalned by a

Simple man :pulation,
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This shows that the efficiency of the facllitiles may be
Increased by changing the production lines. Therefore additional

increase 1n the efficiency can be maintained through a careful

study of the other products.
The Advantages and Disadvantages of the Alternative

The advantages can be enumareted as follows:
1. It does not incur any machine set up cost.
-2, It eliminates setting up time.

3. It is practical and can be applied easily,

Disadvantages::
This method 1s a short run solution, in long-run
when the product mix changes, the same problem can be encountered.
_2. Follow a sales and/or production scheduling
policy of reJecting orders below 2 minimum level for some product.
This alternatlive increased the departmental efficilency
from 23% to 27% (Table 12)., The advantages of this alternative
are:
l, An increase in ﬁhe efflclency of less utllized
lines (1lines A and F) is obtained.
2. It eliminates the setting up time and cost.
The disadvantages can be summarized as follows:
1. An increase in order dueue.

2. The customer cannot be forced to order more
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than they demand, Therefore this alternative may not be &
practical one,

| __E;_By making the machines trensferahle from one
place to another and setting up the production lines according
to the speciflic orders, Thirtye-nine percent efficiency was
obtalned, But this alternative is not a practical one to apply
because of 3 ressons:

1, The machines are heavy and they have to be fixed
during the operation, Therefore, the reinstallation of 46
machines every week in a single day is a very difficult job,

2, It 18 too costly, Skilled set up men should be
employed for this job,

3, Two different products may require the same
machine to be set up in 2 different lines for a week, Therefore,
the asmooth path may not be seen,

__f:_By grouping the machines according to their

Functions and performing the operations at the idle machines of
the group without following the machine load specificatlons, the
departmental efficiency was increased to 30 %, Thls shows 30 %
efficiency inecrease in utilization (;éggégéﬂ: .30 ). This
utilization percentage is quite a high figure as compsred with
23 % original departmental efficilency,

The advantages and the disadvantages of this alternative

can be summarized as follows:
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Advantages:

1, A high % of increase in departmental efficiency.

2, Order queue decregses to d very small number,
42577 cans per year,

5, It 1s a long run solution to the problem (Changes
in product mix do not affect the efficiency)

4, The machine ldleness problem created by the high
product mix is eliminated by this alternative,

Disadvantages:

1, To re~layout the machines incurs some cost factor

2, For intermachine deliveries some additional
conveyors are required, therefore new investments have to be
undertaken,

3. Manual deli#ery of the materimls increases the
traffic and creates traffic jam in the department,

4, It makes the supervision difficult in the
department,

5, The alternative that created increase in

departmental efficiency in applylng alternative 4, was to reduce
the number of the present production lines to two,

By reducing the number of lines from six to two in the
department, we obtained an efficlency increase from 75,9 % to
85 % and decrease in operator requirement from 24 operators per
shift to 28 operators per shift, Therefore, it can be said that
departmental efficiency increased as the number of lines

decreased, (Table 13)
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The sdvantages of .this alternative are:
1, Number of workers required to operate the

machines decreased, .

2, The traffic jam, observed in other alternatives,
is eliminated,

oy It is somewhat & long~-run solution ( The effect
of change of product mix on idlenesa is eliminated),

4, The supervision becomes easier,

The dissdvantages of the slternative are:

1., It incurs additional costs to re~install the
machines,

2, The efficlency increase ls small compared to
other alternatives (the groupimg alternative and shifting
subalternatives),

3, New investment 1is required for the conveyor,

4, The number of units produced per shift may be
decreased, for the conveyor speed 1s determined according to the

lowest production amount of the product mix,

5.2, Suggestions

All the alternatives analysed above increased the
departmental efficiency in different percentages, But only two
of them resulted in satisfactory solutions, These alternatives
are:

1, To shift products 6,7 from thelr original lines

to the lines A end B,
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- functions,

2, To group the machines according to their

The first alternative is a good solution for short run,
Therefore, the same problem may be encountered in.the long~run
if new products are added to the product mix,

The second alternative brings solution to the problems
in the long~run, Therefore, although it requires & new layout
for the department, this alternative is suggested to the
managers to solve the low efficlency problem of the machines in
the tin can department, In order to have a clear understanding
of the new layout suggested;.a block dlagram of the machine

groups locations is given in Appendix XVIII.

5,5, Conclusion

In this study the problem of Increasing the efficlency
of the production facilities 1s analysed from several points of
view, The most important factors involved in this problem are:

1, The arrival pattern of customer orders,

2, The composition of orders-product mix, |

3. The layout of the production facillties,

4, Scheduling procédure followed in the deparitment,

Each one of the above mentioned factors can be assumed
to have different values, states, or configurations, Some
possible alternatives are as follows:

1, Arrival pattern of customer orders:
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a, Deterministicaly known, The a#erage of the
previous years for each period will be used,

b, They show a probability'distribution for each ==
period,

¢, The arrival rates are constant between given
intervals of time,

d, The orders for esach model arrive in a contlnious
and constant pattern,

2, Product Mix:

&, The product mix by models will be the same as
the past year,

b, The aggregate( annual total) product mix will
be the same as the last year, but it will show a probability
distribution during given perlods,

¢, The product mix will be determined in an optimum
manner by only considering the exlsting production facilities,

3, Allocation of Production Facilities:

a, Production facilitles sre assumed to be filxed 1n
their present locations 1n the depsrtment,

b. The location of the facilities are assumed to
be fixed, but the capacities of bottleneck areas are Increased
by adding new machines,

¢, It is assumed that the machlnes in the
department can be easily moﬁed from one place to another, and
produdtion lines are adjusted according to the models to be

manufactured,
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d, Similar machines are grouped together,
8. The machines in the department can be re«~located,
. 4, Scheduling Procedurs;

&, Present scheduling practice of the department
is followed,

b, Some models are run on production lines different
than the current ones,

¢, Different models are combined together snd run
on production llnes specifically designed for the mix,

d, Some models are scheduled if they are above the
minimum level,

As 1t is seen the number of alternative assumptions are
quite numerous, and it is possible to combine these into many
different sets and test them one by one, Howeéer, the amount of
work involved iIn such a procedure will be prohibitive,
Therefore, by following a heuristic approach only the most
logical and practical combinatlons are consldered,

The alternatives that are tested In this study are as : -
follows:

1, To keep the present locations of the machines
flxed, but:

&, Increese the capaclties of the critical machlnes
that cause the bottlenecks in the line, This alternative 1s the

set composed of the items (1b,2b,3b,4a)explained above,
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b. Shift some products from orliginal production lines

to less utlllzed lines of the department. This alternative is
the set composed of the items(lb, 2b, 3a, 4b),

¢, PFollow a sales and/or production scheduling
policy of rejecting orders below a minimum level. Thils alterna-
tive is the set (1b, 2b, 3a, 44).

2, To make the machines transferable from one place to
% another. Thils alternative is the set (1b, 2b, 3c, 4a).
| 3. To group the machines performing similar functions.
| i alternative 1s the set (1b, 2b, 3d, 4a).

4, To reduce the number of present production lines by
combining them into 1, 2, 3, 4, lines. This alternative is the
set (1d, 2¢, 3e, le).

5. To adjust the production mix in an optimum manner.
(Determination of optimum product mix.) This alternative is
the set (1b, 2¢, 3a, 4a).

The analysis of the alternatives showed that the problem
of efficlency lncrease of the production facilities cannot be

solved analysing and applying Just one of them. A combinational

study of all'the promising alternatives is necessary for obtainilng

a good solution to the problem.

The selection of the particular combinations for testing
purposes 1s done by rules of thumb or taking educated guesses.
As we have mentioned before, this is the Heuristie Approach to

Problem Solving. It cdoes not guarantee that we have an optimum

l
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solutlion, but it provides us with a practical algorithm which

glves the Dbetter or near optimum soclutions within a reasonable

time effort or cost,.

By the application of the simulation techniques to the:
a. Synthetic generation of customer orders, and

b. Machine loading and shop scheduling process:

1. We were able to test the alternatives before applying
them to the problem. Therefore, we obtained |
| a. Less cost incurrance

b, time saving.

2., We were able to correct the wrong alternatives that
appeared in the solutlion to the problem, before thelr application.
For example, Ilncreasing the capaclties of the critical machines
was seen as the solutlion to the problem, but after the applica-

tion of simulation we saw that it was not.

3. We had the ability to test the alternatives that did
not come in our minds at the first look into the problem. For
example, the shifting alternative of products 6, 7 (one of the
best two alternatlives tested In this study), did not appear as
the problem solving alternative at the first analysis of the
problem. It galned importance after testing the doubling the
capacities of the critical machines alternative. Therefore, we
can say ﬁhat the simulation technique is management's laboratory

to find and test several alternatives of a problem. The managers
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can obtaln better solution by the application-of the simulation
technique together with their Judgment, experience, and sometimes

their intuitions to the problems they meet.

And finally 1t can be saild that the efficiency problem of
{ the model factory was solved by applying the scientific manage-

ment techniques.
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APFENDIX - I
BACKGROUND INFORMATION ABOUT SIMULATION
1, General

‘Simulation is defined as "a process of conducting
experiments on a model instead of attempting experiments with
8 real system" 1. In business simuletion is setting up a model
according to the condltions of the company operations and then
generating the resulting outcomes of different alternatives by
using & digital computer,

Simulation is an experimental problem solving ﬁechnique.
It Involvea the use of mathematical expressions and operations
in order to approximate random fluctuations in the simulated
system and in electronic computer because of the complex nature
cf the systemz. It 1s used when the system under consideration

can not be designed or analyzed by direct or formal analytlcal

me thods,

1 C. McMillan and R, Gonzalez, Systems Analysis : A Computer

Approach to Decision Models (Homewood, Illinois: Richard D,

Irwin, Inc,, 1961), p, 15
W.K, Holstein and W, Sonkup, Monte Carlo Simulation(Lafayette,

2

Indisna: Institute for Quantitative Research and Economiecs and

Management Purdue University, 1962), p,l
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At this moment it would ® rather convenient to emphasise
that if various alternatives are tried in actual word this
would be & trial and error method rather than simulation,
Therefore, in order to have & simlation we have to test the
various alternatives in a model which is designed according to
the dynamie charaocteristics of a real system.

A system is defimed as "a set of objectas, Sogether with
relationships betwsen the objeéta and between their attributes.“?
The aystems are classified as natural and men-made, open and
glosed,

A model is & subtitute for some real equipment or system,
The first step of model building is observation of a system
or event, The second step is the formulaetion of hyphothesis
which explaimes the dynamic be havior of the system.

"Model bullding is an extention and formalization of statement
of hypothasis".“' Models cannot replace the real wold, they only
can reduce a éomplex system to a manageable s8ize, or help our
unde rstending the system that they represent.

The model building is the first step toward simmlation.
The models that are used in simulation problems, are called

3 . McMillan and R. Gonzoles, op.cit., p.l
b tvid,, p.6
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similation models, they are usually computer models because

of the mecessity to be processed by digital computer, Computer
model is & special mathematical model written acecording to the
particular reguirements of a computer so that the model can be

processed by the computer.

2. Basic Elements of Similation

In simulation we need 4 basic elements:s

1. 4 decision making opportunity. Various possible
alternatives must exist for decision making.

2. A model reflecting the behavior of the environment
undergiven decision. (dynamic characteristics of the
system)

3. A computer for accurate and quick ealculation.

k. A very well knowledge on components of the system and
their characteristics.

3. 'The General Procedure for Computer Simulation

l. The problem is defined. The components of the ayatem
and their properties are identified. Variables and
thelr inter-relationships are determined.

2. A computer model is developed., At this step flow
charting and programming the model are performed.

5 E., Buffa (ed), Readings in Production and Operaticns Manage-

ment (Newyork: John Wiley and Sons Ine., 1966}, p.133
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3. The validity of the model is evaluated. The program
errors are checked that is we try to find out if the
model represent the reality as it is plammed or not.

k. The model is processed by the computer.

5« The results are summarized and analyzed.

6. Changes in the model are made if required and the model ]

after necessary changes, processed again,

ks Area of Application

The area of application can be studied under 2 categories:

l. System design

2, System Anelysis

In the system design, the amslyst has alternative ways of
putting system components together. According to the specifi-
cations of the desired output of the system, the analyst tries
to find a deaign that optimize the system behavior. Here the
simulation 18 used to obtain informetion about a system whieh
is created by analyst.

In the system amlysis, the analyst observes the inputs
and outputs of the system and tris to find the transformation
procedure, The behavior of the system is snalysed. In this
application, simulstion is used te test the hypothesia about
& system which he does not know well and the behaviors of the
system can be explained by presuming the existence of particular

entities and relationships.
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5. The Characteristics of the Simlation

l. Large mimber of variables can be handled,
"2+ "The date to be processed can be empirically drived
or does not have to be smoothed or changed into
equation form."ﬁ
3. "The relationship between variables can be complex."%
k., The models should vary in time, they should be revised
88 more information is obtained.

5« 8imlation model is a special purpose model.

6. It is not quaranteed that the best result of simulated
alternative iscptimum. It may be near optimum if

simulation is designed and held properly.

6. Need For Simdation

The reasons for using simulation in problem solving are

as followsa:

1. Iﬁ may be either impossible or extreemly costly to
observe certain processes in the real world.

2. The observed system may be so complex that it is
impossible o describe it in terms of a set of mathema-
tical equations or even though it can be expressed in
mathematical equations, it may not be possible o obtain
a solutlion to the model by straight forward analytical

6 Stanford Optner, System Analysis for Business Management
(Englewood Cliffa, N.J.: Prentice Hall Inc., 1960), p.161
7 Ibid., p. 162
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techniques.

3. It may be either impossibie or very costly to perform
velidating experiments on the mathematical models
describing the system.

7. Kinds of Simulation

Monte Carlo, Model sampling and operational Gaming are
3 basie kinds of simulation,.

7.1 Monte Carloc technique is & method of simmlation or genera-

ting a schedule of events which would be expected to oceure in

8

a random fashi on, The problems that have a probabilistie

nature and are too diffiecult,too time consuming to solve mathe-
mtically are solved by Monte Carlo Simulatio n.9 ’ .

The famous example of defining Monte Carlo Simmlation is
to find the irregularly shaped area from a known rectangular

area.r0 (Figure I.1)

8 J.M. Hammersley, D,C. Handscomb, Monte Carlo Methods (Londont

Methuen and Co. Ltd., 1964), P2

7 Jemes Moore, Plant Layout and Design (Newyork: McMillan Co,
1962}, pe197 o

10 BE.H, Bowman and R.B. Fetter, Analysis for Production and

Operations Management (Homewood, Illinokst R.D. Irwin, Inc.,
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o ! wheret
A\ Kt Area to be estimated
f/ ﬂVL A: Area of the rectangular
K j n1 Number of points fall within
the area to be estimated,

Nt Number of points in the known

rectangul.

FIGURE I.1 Definition of
ﬂonﬁe Carlo Simulation

If the mamber of points falls into the rectangul and the rmmber
of points fall into'-‘fés be estimeted area are to0o great and too
difficult to eount, Assign to each of the grid points along
each coordinate as the numbers from 000 to 999. Write each
number on & piece of paper place in a bowl, the draw of two
papers with replacementi and miximg between draws in sufficlent
to establiéh & point in the grid. It is then recorded whether
a point falls inside or outside the area. So without a need
of counting the large mmber of points we can determine the n
and N of the formula, Monte Carle is used o describe any
chance prodess wed to sclve a problem. The central role in
the process is play d by random numbers., Random numbers are

gem rated from a random mumber generator.
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The shematic diagram depieted below. The preocess of Monte
Cerlo Simulation ., (Figure I,2)

FACTS o Medels Goten

FIGURE I.2 The process of Monte Carle Simulation

Sowr ce! Bowman and Teller, Analysis for Production and
Operations Management, Homewood, Illinois, Richerd Irwin Ine.
1957, p.k23.

The procedure in Monte Carlo Similation is that: from the
collection of facts a md§1 is dqbigned. The model and random
nmumber generater produce artifacts (- which is the result of
Monte Carlo Simulation.)

" fThe problem should be carefully defined before the model
is set. Because in simulation the model is most important thing
The model has to be changed according to the changes that oceure
in the anvironment., Therefore the model is not static but
dynamic in nature. The Monte Carle Simulation consists of
choosing random numbere and maching them with the inputs of the
model. Thias calculation is repeated several times. Therefore,

we can say that the more calculations we make the more reliable

the Monte Carle Solution would be.

7.2 lModel Sampling: Model sampling is a special case of Monte
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Carlo Similation. This simulation technique 1s used when
problem is very diffiecult to analyse.

7.3 QOperational Gaming: The main difference of this kind of

similation from above mentioned 2 cases is that in operational
gaming the intervention of people is involved, Military games
and management games, are 2 widely used forms of Operational

Gaming.

8. Classification of Simulation Aceording to Media used

The simulation ean be divided into 4 categories according

to media that are used,.

8.1 Manual simulationt A good example of manual simlation

is map game played by military officer for developing strategy,
tacticas and decision making ability and to train them,

A map and moveable templates representing troops, vehicles,
tans etce. are played on a map like achess. Alsc small acale
similations made by mathematiocal calculations can be named as

Manuel Simailat ion.

8.2 Mechanical Similation are Btudied under 2 categories:

&, Physical simulation
b. Analog . simulation
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&. Physical system having the same properties as the
real system is constructed for easy manmypulation. A simple
example of a physical system is aecelyrometer. 1t is used
to measure acceleration, the rate of change of speed. Accelero-
meter may be mechanieal, hydraulic and electrical.

Analog simulation: We can construct an analog system only

if we know the transformation between simulated system and the
original system,

Analog eomputer caleulates by making measuremenfi on same
parallel system. A slide rule is an analog computer. A scale
model is simplest analog. -

From & set of measurements made on the scale model,

- solutions og the problems of full scale situation can be
achieved,

The wind tunels are example for such a simulation. The
difference between analog and physical simulation is that
siml taneous measurment of system values in many points of the

system is allowed in analog simulation,

8+3. Symbolic Simulation: The symboliec simulations are made

by the help of digital computers, "Thess digital computers

work with symbols and logieal requirement of symbolic aimulation]
' 1

are subastantially greater than those above mentioned simulations

i1 Van Court Hare Jr., Systems Analysis:ADiagnostic Approach

(Newyork: Harcourt Brace and World Ine. 1967), p. 365
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in digital simulation we use computer as a laboratory.

The systems that have complex series of logical statements
are best handled by a digital computer,

The advantage of digital computer is that it gives greater
flexibility, speed and precision in system simulation. The
disadvantage is that the digital computer work sequentially,
and meke one decisionsat a time therefore extensive control

routins are required.

8.4 Operational simulationt In this kind of simulation human

participants are allowed to use their judgements and other
human abllities to interact with the simulated system,

The simnlated system evaluates the input data and feeds
back the information.

9, Advantages of Simulation

l. By simulating & system, the system analyst can control
many aspects of the system that could not be controlled in
practice usually.

2. The reduced size of the actual aystem can be easily
studied.

3. We can test the hypothetical conditions that do not
exist in reality, projecta concerning the Ops_rations of new
equipment or present equipment under extreme conditions can be

tested.
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' h.. Less data is required to simul ate a model than the
experimentation of the aystem for obtaining the dynamic
characteristics of the system and reaching at a result, therefore
it 18 less time consuming and costly. It is cheaper than any
other experiments testing facilities.

5. The ocest of obtaining results by way of simulation
is usually leas and the safety fastor (having result) is greater
than experimentation with the real object.
6. Simulation is easy to understand and relatively easy
to implement. _
7+ A physiecal simulation ias an useful training facility.
8. It has led the evaluation of new ideas and policies.
9. It gives control over time.

10. Disadvantages of Simulation Technique

l. Monte Carlo technique ig essentially in accurate.

2. It is very slow procedure to do research.

3., It is costly computer programming and running time
are costly.

b, 1In large scale similation the analyst cannot see be fore-
hend exaotly which variables will be needed,

5. Some simulations are too complex.

1l. Simlation and the Production Manager

Today the simulation of production management problems are

rapidly growing because of the availability of high speed
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computers. By using simulation the produection manager can get
information about the interdependence of the variables in a
complex produetion system, We oan say that simulation with the
aid of high speed computers constitute an experimental laboratory
to prodmaction manager.

By the help of Monte Carlo Simulation, the production

manager can similate the conditions that would occur in his

plant.
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APPENDIX ~ IT

BACKGROUND INPORMATION ABOUT HEURTSTIC PRORLEM SOLVING

1, Definitions

- Dictionaries define heuristic as serving to discover or

reveal,

Heuristic comes from the Greek word, Heuriskein, means to

discover (discovery of a solution to a problem), The term has
been used by Simon and Newel in their article, "Heuristic Problem
Solving: The Next Advance in Operation Research® in "Journal of
Cperations Research", Janunary-February 1958, to show a particular

problem solving and decision making approach.l

Since logic, intuition, Judgment, and common sense are
used to Arive a meaningful solution, the heuristic models renlaces
the classical Mathematical approach when formal, -analytical met~

hods have little promise to problem solving procedure,

The princinle of heuristic is the application of selective
routines that reduce the size of a problem. Therefore the heuris-
tic provlem solving procedures can be nemed as effort saving de-
vices., The use of computer to solve ill structured problems is

called Heuristic Problem Solving.

1 Star, M. K., Production Managemend Systems and Synthesis,

(Englewood Cliffs: Prentice-Hall Inc., 1964), p. 182,
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A heuristic is any device or prodsdure used to reduce

problem solving effort.

Examples of Heuristics from evaryday life: We use

heuristics in ouy‘daily living, getting them from our kmowledge
and experiencs,
8. When the sky is claudy we tiake an umbrella in ordsr
not to become wet when it rains
in business lifes
b. When the inventory levels fall down t0 reorder level
we order authomatically
¢. In inventory valuation we use FIFO or LIFO according
to our experience or the nature of the inventory
de In inventory acheduling we use firstcome first served
or any other policy according to our experience.
Therefore, by heuriktics we can find good solutions to
recurring problems with minimum effort. All the heuristics

can be improved by having more and more information.

A Heuristie Programt is the colleetion of heuristics

used for solving & particular procblem. If the problem is
complex we solve it by usiné a digital computer, according to
the instructions of the bheuristie program,
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2., Heurlstiec Programming 1s the oconstruection of computer
problem solving programs to make effective use of partial
information in hand,
The below question can come into minds.
Why we use heuristic programming instead of other new methods
of problem solving such as linear programming, Operations
Research?
The answer is thatt
l, Some problems, even they are simplified, are still
complex and too large to solve by analytieal techniques,
2. Some problems are ill structured.
That 18 they cannot be expressed in mathematical terms, because
quantitative techniques are not either available or not suitable
for solving such yroblems. They are solved by judgement intuiti¢n
and creativity.z
| Most of the management oriented heuristie programs are
characterized as cambinatorial problems because of extreemly
large nmumber of series decision making roquiromeubs.a
A problem solving procedure may be thought as a sequenoce

of decision points and at each point a number of paths are

available to decision maker, but decision maker chooses only

2 p,71. Viest, "Heuristic Programs for Decision Making", Harward
Business Review, Vololh, No.5 (Sept. Oct. 1966), p.131

3 Ibid., p.132
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one of them. Therefore, a tree dlagram exists in. every
decision and a mumercus combinations of paths are available

from initial point te final point. (Figure II-1)

path to desired START
solution

path to other
solution
s - Possible solution

———
ra

O Decision poing

FIGURE II-l. Decision Tres

(Source: Jerome D. Wiest, Heuristic Programs for Deocision
Meking, Harward Business Review, Mass., September-October
1966 j‘ VOlQM’ NO.5; p0133)

Each node represents a deciszion point, lines links two
decision points or a decision point and & terminal node., The
havy line shows & series of decisions made to reach at the
golution. One method of finding optimum solution is to
enumarete each poss ble path and select the best me.

If the problem contains a number of decision points and
various paths at each decision point, the solution reached at
by enumarating each possible path becomes a tadious,costly work.
For example, a problem with & series of 10 deeisions and each

of which could be made in 5 different ways rgqﬁires 10 million
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(510) different decision for reaching at an optimm solution,

| "Therefore, even with the aid of high spsed computer, the
enumeration is net a feasible solution method for large problems.
Acocordingly the heuristie technique is to prune the tres - to
eliminate from the stert. Those branches at each decision point
is raised to the mich smaller maze remains to be searched. This

is illustrated in Migure IT-2.nk

= Prutred deciton,

FIGURE II-2: Pruned Decision Tree )
(Source: J.D. Wiest, Heuristle Programs for Decsion Making,
Harward Busineas Review, September~October 1966, Vol.kdk

NO. 5! p0133)

The disadvantage of pruning the decision tree is that a

kb 1bid., p.132
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good branch may be cut off By mistake., A path appearing to be
doubtful may later lead a desirable solution.

| However, in heuristics we do not quarantee optimum solution
suffiecient solution is just enough for us.

"Sacrifice of a quaranteed optimum solution is the priee
paid for the reduction in search effort that heuristics provide'?
Therefore, in constructing a heuristic program we have to deoide
which factors should W given weight and which ones should be
ignored, which relat ionships are importeant in the model and
which ones are not important, and where, at whioch point, we
should decide and what is the sufficlent solution (at which

point we stop heurlstic deecision making process).

3. Ill-Structured Problems

An ill-structured problem is one that we do not understand
well enough to solve by mathematical model.

Thera &res 3 oharacteristiocs of ill-atructured problems for
which heuristie problem solving technique can appropriately be
applied.

1. Non numerical variables {verbal or symbolic) are

used to express the problem.
2. The goal, objective function is not clearly expressed

or objective is non quantitative.

? Ibides p. 132
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3. Computational algorithms are simply not availsble.

In ill-structured problems judgement, intuition creativity and

learning are important elements.

he Charamcteristics of Heurietig Models (constructed for problem
solving)

1. It is an improvement over trial and error method

2. it is relatively & new approacﬁ to problem solving

3. Solutions obtained by heuristic procedure are not
unique

L. Heuristic models do net produce an optimel results. No
quarantes for best or even any sclution is given for
heuristie¢ problem solving prowedures. The heuriatic
models are used to find out the relative goodness of
verious strategies subject te specific constraints.

5. Judgement, intultion and creativity are involved in
problam golving procedures

6., It is a rule of thumb method of problem solving.

7. They are constructed for special purpose problems

8« The problem is handled and solved by dividing into a
ruamber of smaller problems and subprohlems.

9, Heurigtic programming is an art., The examination of
the heuristic programs written up to date show that
the correctness and effectiveness of the heuristic

programs based on the experience, judgement , insight
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of the menager in problem solving procedure.
10. In heuristiec decision making we emphasise on selectivitq
rather than pure computational speed,
1l. The cues of the environment are used tc decrease the

mmber of alternative to be tested in problem solving

procedures.

5, Advantages of Heuristic Declsion Making

1. The heuristic models are able to deasl with more data
and larger systems then is humanly possible

2. The he¥iristic models have high speed, consistency and
endurance

3, It saves time in decision making

k., The heuristic approach is an attractive alternative
for the situation where mathematical analysis are
difficult to handle

- 5, TUnsuspective system behaviors can be deduced

6., The problem of training junior executives can be
consliderably reduced

7. Relatively small computational effort is required for
any size of problem

8., Non-progrsmmed problem solving and decision making

activities are solved easily by heuristic processes,
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6. Disadventages of Heuristic Decision Making

1, Heuristic Decision Making does not give an optimal
solution or even sametimes no solution is obtained

2. In decision making process we based on largely judge-
ment and intuition

3. It is a rule of thumb method
k. Por every specific decision making process, we have to
develop a new special purpose heuristic decision making

model (program).

7. Avea of Application

Today the heuristic decision making procedures are success-
fully applied to business problems mentioned below.

l. Assembly line balancing

2. Facellities layout

3. Job shop scheduling

4, Ware hous# location

5. Inventory control

6. Portfolio selection

7. Resource allocation to large projects.

8. A Summary of Decision Making Techniques

Decision making in production management is giving anawer
to the guestlons,

l. What to produce
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2,
3,
4s
5,

According to Simon "we are in the prime staces of techno-

logical revolution of decision making and this revolution hasg

two aspects:

l, The first aspect concerned with decisions close to

the programmed end of the continium, is the province of operations

How to produce
Where to produce
When to produce

By whom to be produced

research or management science.

2. The second aspect concerned with unprogsrammed as
well as progcrarmmed decisions, is the province of a set of
. . . 6
techniques that are coming to be knovm as heurigtic programming',

Table II-1 gives a summary of Decision Making Techniques,

Harver Simon, The Shape of Automation for Men and Manacement,

(New York: Harper and Row Publishers, 1965), p.47.
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TABLE II-l. Decision Making Techniques

Types of Decision Traditicnal Modern
1. Programmsed: Routine 1, Habit 1. OR
Repetitive decisions ‘ Mathematical
handled by specific 2. Clerieal routine analysis models
processes (standard opera- computer simuls-
ting procedures) tion
3. Orgenization 2. Electronic data
structure common  processing
expectations

well defined in-
formation chan-~

nels,

2. Non programmed: one~ l. Judgement Heuristiec problem
shot ill-structured intuition and solving technique
novel policy decision creativity applied to
handled by general
problem sclving 2. Rules of thumb a} training human
processes. decision makers

3. Selection and
training of b) constructing
executives. heuristic compu-

ter programs.

Sourcet Harper Simon, The Shape of Automation for
~ Men and Management (Harper and Row Publishers,
Newyorkt 1965) p. 62
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APPENDIX 1III

BACKGROUND INFOKMATION ABOUT LINE BALANCING

l, Definitions

Line balancing is a systematic method of analyzing
production facilities for the establishment of a balanced load
for each work station, minimizing the total idle time within the
technological, positional and fixed facillty restrictions of the
line,

It is the basls for sound manpower planning and facility
utilization in a production area, It is establishing a relation-
ship betwsen:

1- The rate of production,
2=~ The operations necessary and thelr required sequence,
3= The time necessary to perform esch operation,

As 1t is sald above, the problem in line balancing 1is
minimizing the idle time of the line for all combinations of work
stations subject to certain restrictions given below:

1l- Minimum required production,
2= Precedence relations of the operations,
3= Plxed facility restrictions.
A perfectly balanced production line has the followlng

characteristics:

1- The production rate at each work station 1s exactly same

through the system.,
o9~ The 1dle time 1s zero for all work statlons (production




THESIS

ROBERT COLLEGE GRADUATE SCHOOL
BEBEK, ISTANBUL PAGE 130

system runs at a uniform rate.)

3- The work in process inventory is always equal to the
1

number of work stations in the system,

Here it is necessary to mentlon that the perfect balance 1s

rarely achleved in the production systems,

2. Required Conditions for Line Balancing

The line balancing mey be done in a production area if
the followlng conditions exlist:
1- Work is under mechanical control,
- 2« Work is performed in a cycle that is completely paced
by mechanical means,
3= In an integfated menufacturing process work is restricted

by the production of other groups or areas,

3. The Informution Reguired for Line Balancing

In order to balance the production line c;rtain date

should be obtained at first step., These data are:

1- Production volume (the rate of production per shift).

1 E. McGarrah, Production and Logistic Manarement: Texy and

Cases (New York: John Willey and Sons Inc,, 1963),

p. 203

2 James Moore, op, clt., p. 458
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2« List of operaptions and their sequence,
3- Time required to complete each operation.,

4~ Working time per shift,

4, Kinds of Line Balancing

There are two types of line balancing:

1~ Assembly line balancing
2= Production line balancing

The difference 1s because of the type of operation
taking place on the line to be balanced,

In assembly line, indivliduel component pasrts at work
stations are assembled and a final product is obtained at the
end.

In production line, operatlions form or change the
physical or sometimes the chemical characteristlics of product
involved,

4,1, Assembly Line Balancling:

In the ideally balanced assembly line, all the stations
of the line would hsve equal work content measured in terms of
the time assigned to fthem.

The Methods of Getting Balance for Assembly Line:
1- To divide operations into smell components: This 1s the
most comnon way of balancing assembly operatlions; since assenbly

operations can be easily divided, a high desree of balance with

smell 1dle time is obtained,
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2- Te combine operations and balance groups: Sometimes we
cannot divide the operations further, at that time we combine
then., |

&= To let operatdrs move: When operations take relatively
less time than the station or belanecing time, a worker may be
led to move for doing several operations in the assembly line,
4~ To improve operstions: When an operstion is lonrer than
the station time or balancing time, the line is balenced by
improving the operstions,

o= To bank meterials and do slower operations in extra time:
This method sacrifices floor space and increases materiel in
process in bottleneck mechines (operations), It rejuires extrs
time ol supervision, but it 1s simple and mostly used,

6= To improve operators! performance: The bhotvlensck operation
is identified and fhe fagstest worker 1s allocsted to this ope-
ration or method of performance of thls operation 1ls improved
by time study. 8

4,2, DProduction Line Balancing:

The production line bzlancing is more difficult than the

assembly line balancing. Pecause it Is not eassy to divide the

5 H.B.Maynard (Ed,), Industrial #ncineering Handbook{New York:

Me@raw Hill Book Co. Ine,, 1963), p. 8-104
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opsrations into relstively small elements for redistributions;
the pnacedénqe restrictions are ususaliy tighter than assembly
line balancing.

- "Balancing the production line means to plan its opera-
tion so that the rate of materials flow through all work sta=~
tions is as nearly uniform as practicable, "t

A production lline is a group of two or more sequentially
related work stations set up and manned simultaneously to pro-
cess a product, The work stations are physically arranged near
one another to the precedence requirements of operations of the
product, And the work stations are usuelly connected by con-
veyor. Most of the time a unit of product 1s moved one at a
time through the line without backtracking, therefore the dis-
tinguishing characteristices of a production line are:

1l- .Work stations of a production line are set up simulta-
neously to perform all or most of the operations to produce a
unit of the product,

8~ The prdductivity of the productlion llne work stations
depend critically upon the pre#ious work stations! productivity,
The reason is that usually no banking 1s allowed because of the

working area limitation,

4 Robert McGerrah, op. cit., p. 203

5 |
Ibid,, p. 203
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&= The planning and scheduling production operations are

completely self reelized for all work stations on the line.

The Methods of Gettlng Balance for Production Line:

1~ To impfove the operation; that is to concentrate
attention on the bottleneck operation and try to improve the
operation., By changing the method, improving the tooling,
mounting two pieces at one time, eliminating extra handling time
or by some other ways we can obtain a good balence for the pro=-
duction line, This is the best way of balancing.

2= Changing machine‘Speeds: I'his method i1s sometimes
easy and practical, It is spplied when we have a machine with
high speed, where banking and to increase the speeds of other
machines are not possible.

2= To bank material and operate the slower machlnes over-
time or on extra shift, This method sacrifices floor space and
increases material in process and it also lncreases the super-
vision problems,

4~ To divert the excess pleces to the other machines not
in the line: This method is practical if only one or a few
construction points are involved in the line.

5- Multlple ltems or combined lines: Sometimes 1t is
possible to group similar items and to produce them on a combi-
nation line. The theory of this method is to spread 1ldle

machine time of one product acainst another.
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The application of this method in production line balancing
problems is increasing by the passage of time.6

5, Advantages of Line Balancing

l- 1Idle time at each work station in the line is decreased
or eliminated, therefore efficiency is increased.
2- Production rate of the line may incresse since the idle
time is decreased,
-8~ Slince the production rate per shift is known, a good
production planning may be done,
4~ It eliminetes the benking before the bottleneck ma-
chines,
5~ It elimlnates the difficulty of working at bottleneck
machines; psychologlcal effect on workers is eliminated,
6~ A uniform working time is established between workers,
therefore it eliminates the conflict between them,
7= Slnce & time study and work improvements are done he-
fore the production line balancing, waste movements are elimina-

ted and this may cause an increase in production.

6, Disadvantares of Line Balancing

1- Sometimes the production rates of high speed machines

are decressed,

® B. Maynard, op, cit¥., p. 8-103
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<= Workers do not want to work on perfectly balanced

production line, because the idia time is eliminated, waste
movements are decreased and fatigue is increased,
3= HMore skilled workers are required for esch work station

or machine in order to have maximum speed of the line and not
to have machine break down,
4~ Speed of each work station depends on the previous

work statlon, Therefore the interdependence between the work

stations lncresses,
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APPENDIX V
IDLE TIME PERCENTAGES OF THE MACHINES EMPLOYED FOR MODELS 2 AND 3

Model 2 : 1/2 Diazman

Machine Capacity of Production Tdle Time

Machine/Shift Cepacity/Shift Percentages

11 16551 5333 67
21 18L61 , 5333 - 71
23 5391 5333 22
24 6666 5333 24
25 7166 5333 25
26 5333 5333 -

27 5333 5333 -

Model 3 : 1/2 Baygon

11 87500 6000 93
21 16000 6000 .63
23 ‘ 14000 6000 70
24 6750 6000 11
5 7619 6000 2l
26 6000 6000 -

27 6075 - 6000 1
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Model 4: 100gr Diazman
11 23 500 4 000 83
51 18 300 4 000 8
| 42 7 610 4 000 a7
62 4 000 4 000 -
64 8 600 4 000 53
56 6 300 4 000 37
57 6 400 4 000 ‘ 38
58 7 700 4 000 48
Model 5: Galon Mobil
5 6 486 3 000 54
21 6 486 3 000 54
33 4 800 3 000 37
55 4 800 3 000 . 37
35 6 857 3 000 56
36 3 000 3 000 -
37 3 428 3 000 12
48 3 333 3 000 10
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PAGE] 52

Model

31
51
54
55
56
57

Model

41
51
54
55
56
57
58
59

6: Galon Mobil

12 000
12 000
16 000
6 000
9 600
6 000

7: 1 kg CBS

68 600
18 500
16 000
T 740
10909
9 411
8 000
9 411

D A O O " M

000
000
000
000
000
000

740
740
740
740
740
740
740
740

50
50
62

37

89
58
52

29
17

17
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Model 8: 3.5 kg GBS
41 27 200 9 600 65
51 g 700 9 600 2
54 20 000 9 600 52
55 9 795 9 600 2
56 9 600 9 600 -
57 9 795 9 600 2
58 10 909 9 600 12
59 10 666 9 600 10 ‘
48 10 212 9 600 6
Model 9: 2 kg Vita
21 20 000 8 000 60
31 34 %85 8 000 11
32 9 095 8 000 11
54 15 483 8 000 48
5% 11 707 8 000 31 :
Ad 8 000 8 000 - i
45 9 600 8 000 16
46 8 000 8 000 - ;
|
|
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Model 10:

21
22
54
34
35
46
48
47

Model 11:

31
51
32
54
44
56
58
57

5 kg Vita
9 056 6 400
8 888 6 400
12 307 6 400
6 400 6 400
8 135 6 400
6 575 6 400
8 T27 6 400
6 760 6 400
Posferno
28 200 6 400
18 46l 6 400
10 212 6 400
17 000 6 400
6 400 6 400
6 857 6 400
T 741 6 400
6 666 6 400

29
27
47

21

26

7
65

37
62

17
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Model 12:

61
62
55
56
57
58

Model 1%:

61
62
55
56
57
58
48

10 kg Baver

12 300 2 000
2 000 2 000
4 800 2 000
5 100 2 000
4 200 2 000
3 900 2 000

5 kg Bayer

14 750 3 000
3 000 3 000
5 410 3 000
6 540 3 000
5 700 3 000
5 400 3 000
8 500 3 000

84

58
60
52
49

80

45
54
47
45
65
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Model 14:
41 68 571 5 910 g2
51 18 461 5 910 &7
52 14 117 5 910 58
42 7 619 5 910 22
54 5 910 5 910 -
64 8 568 5 910 30
56 6 215 5 910 6
57 6 400 5 910 1

idel time for most of the machines is quite hish in the Adepart-

ment,

The fisures obtained from Column 4 indicates thot the




APPENDIX : V- DETAILED Frow cHART OF THE PRODUCTION SIMULATION FoR A 52 WEEK PERICD.

DINMIENSION: U(zo),F*(v’J,P(“),X(zo).

b(ZOfAP(zaz AP e/, o,
1 / /Pgia (20) 1) lig °0_£'}:,{j k0(22), kPROD,

READ :
X BRAN

i

REA)D :
NEND

L

READ :
NUMMeop

31{

READ :
u(T), 1=1,N0MMos

b

N e o ——————————eeeeeeeeee

NWEE K = NWEEK £/

fgzw 3
¥

READ -
FK(I), =1, NUMMOD
READ
(ﬁ p(z) , L =1, NilyMoD

DO :
I=1,NuMMOD

(1) = ()% BT a0 Lrxean) (D)

4 2 S
: =
I x(r)‘b |

suyM =0.
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: NG /

\

(T) vy = (T/377MK) 7000

-

(Z) 7 = (T>¥23mn) 30044

oWy 1 =T V :
Fad _

(T)d Y =(z)¥
A&i&% e V it
i QQ

—

: \l-_

(x)n/(x)a =(z)av
\a

.QQXG * ()% )=(2)7

Was)/(@x > oo))=)x

COWWGN ') = T
| ‘oq

(T)x + WS = was

ToOWWaAN 7 =T |
coa

| o=wns |
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ZZFOR R

#LDISKPLOT - . S I

*FANDKO0810 - o S B
SUBROUTINE PLOT( KPROD» MNEND.3 - - . -

KPROD(I) = ARRAY TO BE PLOTED .
NEND= NUMBER OF WEEKS TO BE Pt@f&ﬁ*”

aNakale'

DIMENSION KPROD(52)» IAt75) e
COMMON KPRODs NEND .
DO 100 I=1.75
100 IA(I)=0 -
PUNCH 99 R
99 FORMAT (79XslH-)
PUNCH 101 Lo
101 FORMAT ( 4X, 76(1Hed) - - -
PUNCH 102 e
102 FORMAT( 4Xs 1He ). - - -
C DETERMINE SCALE B
MAX = e
DO 200 I=1sNEND CEe e
IF { MAX = KPRODI(I)) 199.2o0.20

199 MAX= KPRODI(1)
200 CONTINUE S
, IUNIT = MAX /7 75 ~ -
C BEGIN PLOT _
DO 500 I= 1sNEND T
INDEX = KPROD(I) / IUNLT. . e
IF{ INDEX) 240s 250, 24 ~ = E
. 250 CONTINUE . _ - o
INDEX = 1 S E '
240 IA(INDEX) = 14 o )
PUNCH 501, 1A i =
501 FORMAT( 4Xs 1Hes .75A1.. . -
PUNCH 102 LR L
540 TA(INDEX}) = O e e
500 CONTINUE e .
RETURN o L . L ,
END S s el Tt = = R A 5
2222 3 :
2ZJ08B -
. ZZFORX o .
*FANDK 0810 LTI TS o S T LT T 3
C PRODUCT ION SIMULATION FOR_ A.sz WEEK PERIOD;,TrT e e e
c S N SO LR _
DIMENSION utzo:,FKtzu},Ptzdxax12u44DLza;;AELgo;mm_
DIMENSION KAP(2U)sKD{20) — =« = 3 -
DIMENSION KPROD(52)s IPROD(52,2Q\ i}

DIMENSION IPRODE( 52s 14 )7 —
COMMON K+RODs NEND S
READ 10sXRAN

10 FORMAT(FlO 21

2 FORMAT(20F4 2)
NWEEK=0.
PUNCH 3 -~ e =
3 FORMAT (20X 6HMODELS; / e EHWEEKS14¥4M—
100 CONTINUE
NWEEK=NWEEK+1' = - oo T e
READ 5 ’Q ¢ R . F R R SR L K B
5 FORMAT(F6e0) .
- READ 6> (FK(I)oI:l,NUMMGDr'
6 FORMAT(20F442) .
READ T (P(I)sl= 1 s NUMMOD )+ — =
7 FORMAT(16F542) Lol mnmwem
DO 200 I=1sNUMMOD B
X{I)=FKtI)}*P L) #RAND (-~ XRAN)+P(L+w
IF( XL} } 249y 2505 250~ =5
249 X(I) = Qe e
250 CONTINUE
200 CONTINUE
SUM=0.
DO 201 1=1sNUMMOD R
201 SUM=SUM+X(I) Tee e
DO 202 I=1s+NUMMOD .-
IF(SUMY220922594220U
220 CONTINUE G e
X{Iy=(100L¥X(TIY)/SUM - =~ =
225 CONTINUE e
D( I ’ = ( X ( I )*Q) /1{"0. R e T
AP{I1=D(I)Yy/Ul1} e
202 CONTINUE SRR
DO 210 I= 1s NUMMOD .
KD(T)=D(1)
210 KAPLI) = AP(I) e o
DO 400 I=ls NUMMOD - S
- IPRODE( NWEEKs I .} = KDiI); : _
- 400 IPROD( NWEEKs I ) = KAP{IY - TR T T Tmmm
PUNCH 300, NWEEKs | KAP(I})s - l 1,NUMMQD w:ff,? L mnmEeTE

300 FORMAT( I4s 1X» TEGeO 7/ “BXs ~TF9e0 -
PUNCH 3U19(KD(I)9I=1,NUMMOD17¢— . S e

301 FORMAT( // - s 5X» TFS &0 - )w*“' - S e e
PUNCH 999 ST TITEETTE S = - s

999 FORMATL / ) e - --
IF{ NWEEK - NEND B R A T R .

9 00 CONT I NU E et e e T T LTINS S TR TIRRLD T T -

C BEGIN PLOTING ' = -
: DO 6CG0 I=1s NUMMOD - -

. DO 550 L=1s NEND T Y

550 KPROD{L) = IPROD(LsI} - 7o imm— i S | AR S
CALL PLOT( KPRODs NEND  J. o o = oo oo o oo e
DO 575 L=1sNEND Coom i Fnomien o TEoas T o : . il

575 KPROD(L}=IPRODE(LsI) e e e L e
CALL PLOT(KPRODSsNEND) =« miimsmo Saflnli i mnis f e e : . LT

600 CONTINUE TR EESETTIITATE TIET e T TTTU T TR T SR, e T
STOP ' ST S T o -

END e s g e e
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APPENDIX - Y. Ol 7pPUu7s OF 7HE JETONY SiMU~Laz7on /PROCESTS.
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APPENDLY - Kl OUTPUTS OF 7HE — PRODUCTION SCHE Puiiws ProcErs T~ - R
(ACTUAL SITURTION oF 7HE DE presian7).

WEEK= 1
TC= 6 o
PRODUCT  START FINISH PROD. =+ TOTAL =~ =~ — .~ : L e
NUMBER DATE DATE TIME PROD o ' = S ek T
1 B 0600 " 0.0
2 " y 0400 | 040 _
3 6 7 145 1745840
4 0600 - 7 = - 0.0
5 0400 T 040 ;
6 6 - 6 042 , 507740 ) :
7 0400 00
8 0400 | 040
9 1 2 1e43 2302540
10 3 5 2445 3138940
1 0400 040
12 0400 | 040
13 . 1 1 W01 10640
14 | 0.00 040

1 1400 0400 0400 0,00 0e00 0 00 0e00 0000 0e00
2 6400 3,00 1,00 1,00 1;00 1,00 1400 0400 0400
3 3400 2400 0400 3,00 3400 04,00 0e00 0400 0.00
4 0400 0400 0,00 2,00 2,00 5,00 -3.00 4.00. o.oo"

5 1.00 04,00 2,00 6400 - 200 200 2400 1.00 0.00

6 1400 1400 0400 0400 0,00 000 0600 0.00 0400

1 1 5 5 «1l6 16 .
1 2 6 5 0400 "7 0400 o T ,f~f:'gyig,JEf':If{ifﬁa;;ﬂlm7‘
1 3 6 6 0400 : 0.00 :
1 4 6 ) 0«00 000 E )
1 5 6 & 0400 0,00

1 6 & &6 0,00 000 .
1 7 & 6 0400 0.00

18 6 6 0.0 00 T
1 9 6 é 0400 0400

2 1 0 1.00 1.00

b 2 3 3 50 +50

2 3 5 5 «16 +16

2 4 5 5 el6 «1l6

2 5 5 5 +16 ' «16

2 6 5 5 216 216

2 T 5 5 elb o el1l6

2 8 6 6 0«00 Ve00

2 9 6 é 000 .00

3 1 3 3 «50 +50

3 2 4 4 33 «33

3 3 6 6 Ce«00 Cs00

3 4 3 '3 «50 - +«50

3 5 3 3 «5Q « 50

3 6 & ) Q.00 . 0400

3 7 & 6 000 0.00.

3 8 6 6 0,00 0,00

3 9 6 6 0«00 0,00

4 1l 6 6 000 0,00

4 2 6 6 U600 Ue00

4 3 6 6 0.00 0.00

4 4 4 4 e33 33

4 5 4 4 «33 a33

4 6 1 1 «83 «83

4 7 3 3 «50 «50

4 8 2 2 «66 +66

4 9 6 6 0,00 0.00

5 1l 5 5 o16 «16

5 2 6 6 0400 0,00

5 3 4 4 33 «33

5 4 0 1.00 1.00

5 5 4 4 ¢33 +33

5 6 4 - 4 «33 ¢33

5 7 4 4 ¢33 «33

5 8 5 5 o 16 «16

5 9 6 [} 0400 0400

6 1l 5 5 +16 «16

6 2 5 5 el6 o16

6 3 6 6 0,00 0,00

6 4 6 6 0,00 0400

6 5 é 6 0,00 0400

6 6 6 ) Q.0v Us00

& T (Y &6 0400 0e00

& 8 6 6 000 0400

6 9 & é 0,00 000

7 1 6 6 000 0.00

7 2 6 6 0400 Ua00

7 3 6 6 000 0,00

7 4 6 (] 0«00 0400

N 0.00

|
1
N
»
o)
;



; g 2 6 0400 0400
7 s 6 e owo 0300
7 9 6 6 0,00 0400
WEEK= 2 -
TC= 12 7
PRODUCT  START FINISH  PRODe TOTAL 777 T T T TN E——
NUMBER DATE DATE TIME  PROD. o - ) .
2 0400 040
3 10 14 4a72 . 5664140 7
4 0.00 ' 040
5 0600 v 040
6 7 7 «98 T 1177540
7 0400 040
8 0400 0.0
9 8 9. 212 3401640
10 | 0400 040
11 10 10 12 160440
12 0.00 0s0
13 8 8 99 595140
14 . 0s00 040

1 4400 0s00 0400 0,00 0,00 0400 0400 0400 0,00
2 6400 0400 4400 4400 4,00 4,00 400 0400  0.00
3 4400 3400 0400 0,00 0.00 000 0,00 0400 0400
4 0400 0400 0,00 3400 2400 2,00 0400 i.oo 0400
5 2400 0400 2,00 4400 2,00 3400 3.00 2400 0400

6 100 1400 0,00 04,00 0,00 0,00 0.00 0.00 0«00

7 0400 0«00 0«00 0.00 0,00 0,00 ° G400 0«00 0400

1 3 & 12 UaOV Ue00
1 4 6 12 0400 0400 .
i 5 6 12 0,00 0.00
1 5 6 i2 0,00 0400 -
1 7 6 12 000 000
1 8 P 12 0400 0,00
1 9 6 12 0.00 0«00
2 1 0 1.00 1.00
2 2 6 9 0.00 «25
2 3 2 7 +66 . bl
2 4 2 7 «66 4]
2 5 2 T e66 : ol
2 7 Z 7 «66 o4l
2 8 6 12 0400 0.00
> 9 6 12 0.00 0.00
3 2 3 7 50 o4l
3 3 6 12 0400 0400
3 4 6 9 000 ) «25
3 5 6 9 0400 25
3 " 6 12 0400 0400
3 7 6 12 0400 0600
3 8 6 12 000 0.00
3 9 6 12 0.00 0,00
" 1 6 12 0,00 0400
4 2 6 12 000 0,00
4 3 6 i2 0400 0.00
4 5 4 8 «33 «33
4 6 4 5 33 «58
4 7 6 9 000 «25
4 8 5 7 ¢l6 o4l
4 9 6 12 0.00 0400
5 1 4 9 33 25
s 2 6 12 000 - 0.00
5 3 4 8 33 33
5 4 2 2 o606 «83
5 5 4 8 «33 «33
. " 3 7 50 041
5 7 3 7 «50 &l
5 9 6 12 040U 0.00
6 > 5 10 el6 16
6 3 Y 12 0.00 0«00
4 . 6 12 0400 0400
6 5 6 12 040U 0.00
6 6 6 12 0e00 0600
6 7 6 12 0400 0.00
6 8 6 12 Q.00 0.00
" s 6 12 0400 0400
7 1 6 i2 0,00 0.00
7 > & 12 Q400U 0400
7 3 6 12 0400 0.00
7 % 6 12 000 0400
T3 6 12 0400 0400
T 6 12 0400 000

B . T ©noonAn .00




7 78 S v 4 5e00 7 0.66 T - T
T 9 6 12 UeQU 0,00
e 3 e L o e
- ; ) , L
PRODUCT  START FINISH PRODe - TOTAL S : : SRR - G s e
NUMBER  DATE DATE TIME  PROD. o
2 0400 G- Ge0
3 0600 - 040"
4 0400 0a0
5 0,00 =7 040
6 0,00 - 040
7 0400 0.0
8 0400 | 00 |
9 15 16 2420 " 3522040
10 17 19 3400 . 3845940
11 ) 0400 0e0
12 13 13 o19 76140
13 14 14 e 07 45040
14 0400 . 040

1 3400 1400 0400 1400 0,00 1.00 1400 1400 0400
2 6400 2400 2400 2400 3,00 2.00 3.00 000 0400
3 2400 2400 1400 2,00 2400 0400 0.00 0400 0e00
4 0s00 0400 0600 2400 2,00 | 4400 2400 3,00 0400
5 0e00 0e00 2e00 4400 - 2,00 24,00 2400 2400 000
6 2400 2400 0,00 0,00 0,00 0,00 0400 0400 0400

7 0,00 0,00 0,00 0,00 0,00 0,00 0.00 - 0,00 0.00.

18 060U 0«00

1 3 6

1 4 5 17 e16 05 )
1 5 6 18 0.0V G.00
1 6 5 17 ‘216 +05
1 7 5 17 16 +05
1 8 5 17 16 «05
1 9 6 18 0400 0,00
2 1 0 1400 1400
2 2 4 13 ¢33 27
2 3 4 11 «33 «38
2 4 4 11 «33 38
2 5. 3 10 «50 s 44
2 6 4 11 33 «38
2 7 3 " 10 50 o &4
2 2 6 18 000 0200
2 =] 6 18 0.00 0600
3 1 4 9 «33 «50
3 2 4 11 s33 «38
3 3 5 17 +16 «05
3 Y 4 13 33 027
3 5 4 13 ¢33 «27
3 & 6 18 0400 Q.00
3 7 6 18 0400 0400
3 8 6 18 0400 0.00
3 9 <] 18 0«00 000
4 1 6 18 0400 0400
4 2 6 18 0«0V 0«00
4 3 6 18 0.00 0.00
4 4 4 11 «33 «38
4 5 4 12 «33 «33
4 6 2 7 266 o661
s 7 4 13 33 27
4 8 3 10 50 P )
4 9 6 18 G0V 0400
5 1 6 15 0400 16
5 2 6 18 0400 0400
5 3 4 12 e33 «33
5 4 2 4 «66 o177
5 5 4 12 «33 e33
5 &6 4 11 +33 «38
5 7 4 11 «33 +38
5 8 4 13 33 «27
5 9 6 18 0400 0,00
6 1 4 14 «33 022
6 2 4 14 ¢33 «22
6 3 6 18 0400 0400
6 4 6 18 0«00 0.00
. 5 6 18 0400 0400
6 6 6 18 0,00 0400
6 7 6 18 0.00 0000
6 8 & 18 Us QU Ue U0
< 9 6 18 0«00 0400
7 1 6 18 0.00 0.00
; 2 6 18 0400 0400
3 6 18 0400 " 0.00
7 4 6 18 0-00 0-00
7 5 6 18 000 0400
7 A 6 18 000 0400



-~ =

WEEK=

TC=

PRODUCT
NUMBER

o wn & w [V =t

0 O® -~

10
11
12
13

la

1
1
1
1
1
2
2
2
2
2
2
2
2
2
3
3
3
3
3
3
3
3
3
4
4
4
4
4
4
4
4
4
5
5
5
5
5
5
5
5
‘5
6
6
6
)
6
6
6
6
6
7
7
7
7
7
7T
7
7

4

24

START
DATE

19

24

20

24

20

200 1.00

€.+ 00 100

5400 500

0600 0600

1.00 000
1.00 1.00
0«00 0.00

m--IO‘U'I-PUJNHOCD—JGU#‘NN!—'\OW&JO"U\-FwNH\OCDNOW-P'WNH\O(D-JO\LDPNNHOW-JO‘W-PWNH*DOD~JO\U|

]
6
FINISH PROD
DATE TIME
19 + 04
0,00
24 «03
0400
0400
0400
0400
0400
23 3465
0400
25 1425
0400
20 0,00
0400

Ge00 5,00

4«00 6+00

[« SRS IRS IR Y s )

cooccoOOCOROCOOOTVOES PV NV PUHRNROOOOOGRVUN kRO PR FUWWY

18 000
18 Ce0U

TOTAL
PROD.

24340
040
45040
Qe0

0.0

Oe0

0e0

040
5850060
Ty
1602540
CeO
3340

Qa0

1.00 0400 - 0400
4000 5400 1400
1,00 2400 2400
0,00 0,00 0400

0,00 0.00 0400

24 UJeQuw
22 «16
22 216
22 +16
24 C.00
0 100
18 e16
16 +16
16 «16
14 «33
16 o16
14 «33
24 0+00
24 C.00
10 «83
12 «83
22 ¢16
18 +16
18 al6
24 0,00
24 0e0U
24 0400
24 Ce0Q0
2% Qa00
24 Ces00
24 0,00
12 +83
14 66
8 «83
18 0l6
14 «33
24 000
20 s16
24 040U
14 66
4 1,00
17 +16
15 33
15 «33
17 «33
24 0600
lo e16
19 e1l6
24 0,00
24 U400
24 0,400
24 000
24 0400
24 0400
24 000
24 0.00
24 000
24 0.00
24 0400
24 Q00U
24 0.00
24 Oe00U
24 0400

- N . T

0400
0400

2400

200

0,00
UeQO
0400
U600
0«00
04,00
0,00
«50
o4l
e66
25
o4l
000
ol6
0,00
o4l
083
29
37
37
29
0600
«20
020
U600
0,00
0,00
0.00
0400
0200
0«00
0,00
0,00
0e00
000
0400
0,00
0e00
0400

0.00

0«00
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WEEK = 5
TC= 3
PRODUCT START FINISH PROD . TOTAL
NUMBER DATE DATE TIME PROD «
1 0.00 I + Y I
2 0600 040 =
3 0,00 0,0 -
4 0+00 0.0
5 0,00 - - 040
6 0,00 - Qa0
-7 0400 040
8 26 27 le52 2932440
9 0.00 _ 060
10 0400 ' 040
11 28 32 5.06 6482340
12 0,00 ' 0e0
13 0400 _ 0e0
14 0,00 o o0

1 0400 0400 0es00 04,00 0,00 0,00 0400 0,00 0400
2 0400 0,00 04,00 0,00 0,00 0,00 | 0.00 0,00 0,00
3 4400 4400 0400 0,00 0,00 0,00 000 0e00 0400
4 2400 0400 0400 4400 0400 0,00 000 2,00 0400
5 6400 0400 0600 6400 200 6400 6400 6400 2400

6 0e00 0s00 0,00 0,00 04,00 0,00 0.00 0,00 0,00

7 0.00 0«00 0400 000 0.00  G.00 0400 0400 000

1
1

N
o
[\
o
<
.
(=
O
[ ]
o
o

1 7 6 28 VeV « 006
1 8 6 28 0,00 «06 =
1 9 6 30 0e00 U200
2 1 5 6 0400 80
2 2 6 24 0.00 20
2 3 &6 22 0400 e 26
2 4 6 22 0400 .26
2 5 6 20 0#00 ¢33
2 6 6 22 0«00 26
2 7 & 20 ' 0,00 33
2 8 & 30 0600 0,00
2 9 & 30 0,00 0,00
3 1 2 12 «66 +60
3 2 2 14 266 53
3 3 & 28 0400 «06
3 4 6 24 0«00 +20
3 5 6 24 0.0C0 «20
- 3 & 6 30 0400 0.00
3 7 & 30 0.00 0.00
3 8 6 30 0+00 04,00
3 9 6 30 0«00 0400
4 1 4 28 «33 06
4 2 6 30 0,00 Q.00
4 3 6 30 Ce 00 0400
4 4 2 14 66 «53
4 5 6 20 0400 33
4 6 6 14 0.00 «53
4 7 6 24 0«00 020
4 8 4 18 «33 «40
4 - 6 30 0400 0,00
5 1 20 1.00 ¢33
5 2 6 30 0400 0.00
5 3 &6 20 0400 «33
5 4 4 100 «86
5 5 4 21 +33 «30
5 6 15 1.00 50
5 7 15 1400 50
5 8 17 1400 o43
5 9 4 28 ¢33 206
6 1 & 25 0400 «16
6 2 6 25 0+00 216
6 3 6 30 0e00 000
6 4 [ 30 Ds0QU 0«00
6 5 6 30 Ue0O0 0.00
6 6 6 30 000 0400
& 7 6 30 U600 0400
6 9 6 30 0400 U400
7 1 6 30 0400 0400
7 2 6 30 0«00 (e 00
7 4 6 30 0400 0400
7 5 6 30 040U 0400
7 & 6 30 0400 000
7 ) 6 30 0400 0400
7 8 6 30 0«00 0400
7 9 6 30 000 0e00

AW - =



TC= 36 - T -
PRODUCT  START FINISH PROD« TOTAL
NUMBER DATE DATE TIME  PROD,.
1 0,00 040 CoTEImT e
5 ' 0400 1 0.0 | o
6 ' 0,00 7 Q.0 o o ”' - : -
7 ' 0400 . 040 . .
8 _ 0,00 - = 040
9 33 35 3400 1 4815640
10 36 41 5064 : 7227640
11 _ 0400 - - 040
12 0400 0e0
13 0400 060
14 04,00 04,0

1  0e00 0400 0400 0400 0,00 0,00 0e00 0400 0400
2 4400 1400 0,00 0400 0,00 0,00 ' oQoo 0e00 0400
3 5400 5400 0400 1400 1400 0,00 0400 0400 0400
4 0,00 0,00 04,00 5,00 3,00 4400 1.00 1.00 0400
5 2400 0400 3,00 6400 04,00 2,00 200 2400 0400
6 000 0400 0400 0s00 0400 o.odr 0400 0400 0400
7 0400 0400 0400 0,00 0,00 0,00 0s00 0400 0400

26 0«00 27

1 1 6

1 2 6 34 0400 05
1 3 6 36 0400 0,00
1 4 6 34 0400 +05

1 8 6

1 9 (4] 36 0,00 Ua0Q
2 1 2 8 - «66 - eT7
2 2 5 29 16 _ «19
2 3 & 28 0,00 22
2 4 6 28 0400 «22
2 5 & 26 0,00 227
2 6 6 28 0600 «22
2 T & 26 000 «27
2 8 6 36 04,00 0,00
2 9 & 36 ) 0,00 ' 0«00
3 1 1 13 +83 63
3 2 1 15 «83 +58
3 3 & 34 0400 «05
3 4 5 29 216 19
3 5 5 29 «16 219
3 6 &6 36 0400 0«00
s 7 6 36 0400 0400
3 8 6 36 0,00 0,00
3 9 6 36 0400 0.00
4 1 6 34 0.00 - «05 -
s 2 6 36 0400 0400
4 3 6 36 N 0.00 0600
4 4 1 15 «83 «58
4 5 3 23 +50 «36
4 6 2 16 266 «55
4 7 5 29 «16 «19
4 8 5 23 216 «36
4 9 6 36 0400 0400
5 1 4 24 «33 «33
5 2 & 36 0a00 0,00
5 3 3 23 050 36
5 4 4 1,00 «88
5 5 6 27 0,00 «25
5 6 % 19 «33 o4
5 7 4 19 33 w47
5 8 4 21 +33 o4l
5 9 6 34 0.00 +05
6 1 6 21 U000 el3
6 2 & 31 0,00 el3
6 3 6 36 0400 0,00
6 5 6 36 0,00 0400
6 6 6 36 0.00 0-00
6 7 6 36 D400 Ce00
& 8 6 36 0e0U 0«00
6 9 6 36 0,00 000
7 1 6 16 0400 0400
7 2 6 36 000 0s00
7 3 & 36 Qe0v 04,00
- 4 6 36 000 0400
; : " 36 0400 0400
7 6 & 36 0,00 Oe00
L 6 36 0400 0400
7 8 [} 36 0400 Ua00
T 9 6 36 0400 0e00



RODUCT START FINISH PROD. TOTAL

UMBER DATE DATE TIME " PROD.
1 | 0600 . . 040
5 0.0 oo . e
3 ‘ | 0400 0e0
4 . 0e00 . . Vg0 : T e PO DI
5 - 0,00 0e0
6 0600 1 040
5 , 0,00 . bug - o ER
8 : ' 0,00 ... 0e0
9 42 45 3460 © 5774840
10 o 0,00 . 040
11 0400 040
12 0,00 _ 040
13 0400 040
14 ' 0400 0,0

1 0400 0e00 0400 0,00 0400 0400 04,00 0.00 0+00
2 6400 5.00 0400 0,00 0400 0400 0,00 0s00 0400
3 1400 1400 0400 5400 54,00 0600 ~ 0400 0400 0400
4 0400 0400 0400 1400 1400 6400 5,00 5400 0400
5 0s400 0400 1400 6400 0,00 0,00 0,00 0l.00 400
6 0400 0,00 0400 000 0400 0,00 o.oo. 0,00 o.do
7 0400 0,00 0e00 0s00 0400 - 0,00 0400 0400 0400

32 0400 023

1 1 6

1 2 6 40 0400 o 04

1 3 6 42 Q.00 0400

1 4 6 40 0400 04

1 5 6 42 0400 0400

1 6 6 40 . 0400 - o 04 -

30 «83 «28

p 2 1

2 3 6 34 U000 .19
2 4 6 34 0400 19
2 5 6 32 0400 ' 23
2 6 6 34 0400 «l9
2 T 6 32 : 0«00 «23 :
2 8 &6 42 0,00 Ueul
2 9 6 42 - 0400 Ge GO
3 1 5 18 «l6 57
3 2 5 20 ) e16 52
3 3 6 40 0,00 « 04
3 4 1 30 «83 +28
3 5 1 30 +83 «28
3 6 6 42 0400 0400
3 7 6 42 0,00 0,00
3 9 & 42 0,00 0,00
4 i & 40 ' 000 « 04
4 3 6 42 0400 000 FE
4 4 5 20 .16 .52
4 5 5 28 «16 ¢33 .
4 6 16 1,00 «61
4 7 l 30 «83 «28
4 8 1 24 «83 &2
4 9 6 42 04,00 0,00
5 1 6 30 0.00 +28
5 2 6 42 O40U 0.00
5 3 5 28 s1l6 «33
5 4 4 1,00 +90
5 5 6 33 Q.00 «21
5 6 & 25 0.00 40
5 7 6 25 04,00 «40
5 8 6 27 0400 35
5 9 6 40 0400 « 04
6 1 6 37 0,00 ell
& 2 6 37 0.0V sll
6 3 & 42 0,00 04,00
6 4 6 42 0+00 0400
6 5 6 42 0400 0400
6 6 6 42 0400 0400
6 7 6 42 0400 0400
6 8 6 42 0400 Ua00
7 1 & 42 0,00 Ce00
7 2 6 /4.2 U.OU OOUO
7 4 (-] 42 UelU U000
7 5 6 42 0«00 0400
7 [} 6 42 0400 0400
7 7 6 42 Oe0U 0400
7 8 6 42 0«00 000
T 9 6 42 CeCO .0e00

WEEK= 8



Th " e T

PRODUCT ~ START  ~ FINISH  PRODe

NUMBER DATE DATE TIME

1 43 43 e18 ' 97340
2 , 0,00 S Oe0 |
3 0,00 oo 040
. 0400 T Qa@. Tt e et e
5 0,00 : - 0,0 j_.  _“_f” ?“”:j_..n_,,.__.m |  &'MV"V‘J
6 0400 040 S
7 0400 0e0
8 0400 040 )
9 46 51 = 5460 8960940 7

10 - 0400 040

11 0.00 . 0,0 | o o D

12 0400 L 0.0

13 : 0400 © 040

14 0400 040

1 100 1.00 0,00 1400 0,00 1,00 1.00 1.00 0,00
2 6600 0400 0400 0,00 1400 0,00 1400 0400 0400
3 6400 6400 1400 0¢00 0400 _0s00 000 0400 0400
4 0400 0400 0,00 6400 6400 6,00 0,00 0,00 0600
5 0600 0400 6e00 6400 0,00 0600 0600 0400 0400

6 0,00 0.00 0.00 0,00 0,00 0,00 0400 0.00 0,00

7 0400 0,00 0,00 0,00 0,00 0,00 0,00 0400 0400

1 1 5 37 e16 022

1 2 5 45 016 006

1 3 6 48 Ge00 0400

1 4 5 45 o16 006

1 5 6 48 0400 0600

1 6 5 45 e16 .06

1 7 5 45 016 «06

1 8 5 45 T 416 T 406 S P

2 4 6
2 5 5 37 ol6 e22
2 6 6 40 000 016
2 7 5 37 16 022
2 3 6 48 0400 0400
2 9 6 48 ' 0.00 0,00 -
3 1 18 1«00 o562
3 2 ' 20 100 +58
3 3 5 45 oli6 «06
3 4 6 36 0400 25 .
3 5 [y 36 0009 «25
3 6 6 48 0«00 0.00 -
3 7 6 48 0.00V 0,00
3 8 ) 48 0400 0,00 )
3 9 6 48 0.00 0.00
4 1 6 46 0,00 + 04
4 4 6 48 Q.00 0.00
4 3 6 48 0,00 - 000
4 4 20 1.00 e58
4 5 28 1400 el
4 6 16 1.00 «66
4 7 6 36 0.00 25
4 8 6 30 0.00 37
4 9 6 48 0«00 0.00
5 1 6 36 0.00 «25
5 2 6 48 0,00 0400
5 3 28 1.00 odrl
5 4 4 1.00 +91
5 5 5 39 0.00 «18
5 & 6 31 0.00 ¢35
5 7 & 31 0«00 ¢35
5 8 & 33 0«00 31
5 9 6 L6 0.00 004
6 1 6 43 000 «10
6 2 6 43 0400 e1l0
6 3 6 58 0400 0.00
6 & 6 48 0400 0400
6 . 7 6 48 04,00 0400
6 8 6 48 0400 0400
7 1 6 48 Os00 O«00Q
7 2 6 48 000 0«00
7 3 & 48 Ce0U 0.00
7 4 6 48 0+0U 0400
7 s 6 48 0e0U 0400
7 6 & 48 000 0,00
7 7 6 48 0400 0,00
7 8 6 48 0s0U Gs00

WEEK= 9

TC= 54

PRODUCT START FINISH PRODe TOTAL



Py - P N g oo T sl ey

FEE L RECL RS S

1 | 0,00 0.0

2 0400 : 060
3 0.00 060
. 0.00 0.0 - e n_mﬁf;,fﬁ,W,*,f,,i;ﬁf“_m_:_.”
5 52 55 3447 © 2085640
. 0.0 o T ; l:_;ﬁ;;;};i;;_;if; L
; 0.00 oo | | S f"*m*T““*;*';:“;'.. o
8 0400 040
9 0.00 0e0 o s
10 0400 0s0 |
11 | 0,00 040
12 | | 0,00 . 040 7
13 0400  0a0
14 0,00 ' 040 m

1 0400 0400 0400 0400 0,00 0400 0.00 0,00 0400
2 6400 0400 000 0400 0400 0400 0400 0400 0400
3 6400 3,00 3,00 0400 3,00 3,00 3,00 0,00 0,00
4 0400 0400 0.00 3,00 3,00 3400 0400 3400 0.00
5 0400 0e00 3,00 3,00 3400 0,00 0e00 0e00 0400

6 0200 0e00 0,00 0e00 0e00 0400 0600 0600 0600

7 0400 000 0,00 0,00 0,00 0,00 000 0.00 0.00

1 1 6 43 0,00 «20

1 2 6 51 0400 «05

1 3 6 54 0400 0,00

1 4 5 51 000 ’ 005

1 5 6 54 0,00 0400

1 6 6 51 0400 +05

1 7 6 51 0400 «05

1 8 6 51 0400 +05

1 9 6 54 000 0«00 -

2 1 8 1400 «B85 B

2 6 6 46 Q600 o lb
2 7 6 43 . 000 020
2 8 6 54 000 0400
2 9 6 54 0400 0.00
3 1 18 1400 66
3 2 3 23 «50 57 -
3 3 3 48 +50 o1l
3 4 6 42 0400 22
3 5 3 39 «50 27
3 6 3 51 _ «50 ¢05
3 7 3 51° +50 «05
3 8 6 54 0,00 U400 : : e
3 9 6 54 0eQU 000
4 1 6 52 "~ 0400 «03
4 2 6 54 0400 0400
4 3 6 54 000 0400
4 4 3 23 «50 «57
4 5 3 31 «50 42
4 6 3 19 50 064
4 7 6 42 0400 022
4 8 3 33 , e50 38
4 9 6 54 0600 . 0,00 -
5 1 6 42 0400 022
5 2 6 54 0400 0400
5 3 3 31 «50 42
> 4 3 7 +50 «87
3 5 3 42 e50 022
5 6 6 37 0400 031
5 7 & 37 0400 31
3 8 6 39 0e00 . 27
5 9 6 52 0e00 <03
6 1 6 49 0400 «09
6 2 6 49 0400 «09
6 3 6 54 0400 0400
6 4 6 54 0400 0.00
6 5 6 54 0400 0,00
6 6 6 54 0400 0400
6 7 6 54 00U Ue00
6 8 6 54 0400 0400
6 9 6 54 0400 0400
7 1 6 54 0400 0400
7 2 6 54 0400 0e00
7 3 6 54 0400 0.00
T 4 6 54 0400 U.00
7 5 6 54 0400 0400
7 6 6 54 0400 0400
7 7 6 54 0400 000
7 8 6 54 0,00 0.00
7 9 6 54 0e0U 0400

WEEK= 16

TC= 6

PRODUCT  START FINISH PROD« TOTAL

NUMBER DATE DATE TIME PROD.




. 26 25 1406 577440

2 57 58 1475 1870440
3 59 59 52 630540
6 0,00 e R L e - B e TP O
7 56 59 3,74 5601140 i
8 0,00 040
9 0400 060
10 0,00 9,0 ﬁ
11 .60 68 8495 11463440
12 0400 . 00
13 ' C . 0400 S 040
14 ' 0400 060

1 4400 1.00 0,00 1,00 QeU0 1.00 1400 1.00 000
2 4400 0400 3,00 300 4400 3.00 400 Q.OO 000
3. 2400 1.00 2400 0,00 1,00 1.00 1.00 0«00 - 0.00
4 4400 0.00 0.00 l.00 0,00 000 0.00 1.00 0.00
5 5400 000 0400 500 500 5,400 500 5600 ' 4400
6 0«00 0.00 0.00 04,00 0.00 0400 0.00 0.00 0.00
7 0400 0«00 0.00 0,00 0,00 0,00 0400 0,00 000

45 «66 25

1 1 2

T2 5 56 16 06 ' - -
13 6 60 0400 000

1 4 5 56 16 06

1 5 6 60 0400 000

1 6 5 56 W16 W06 L e e e
17 5 56 016 06 S

1 8 5 56 e 16 <06 : o e e
1 9 6 60 0400 0400

2 1 2 10 .66 .83

2 2 6 48 0400 .20

2 3 3 49 . «50 o8

2 8 6 60 UelOuw UelD
2 9 6 60 000 0400
3 1 4 22 «33 63
3 2 5 28 .16 453 3
3 3 4 52 e33 el3
3 4 6 48 0400 020
3 5 5 44 e16 «26
3 6 5 56 «16 W06
3 7 5 56 016 «06
3 8 6 60 0400 0400
3 9 6 60 000 000
4 1 2 54 066 el0
4 2 6 60 0400 0400
4 3 6 60 0400 Ve 00
4 4 5 28 016 «53
4 5 6 37 0400 <38
4 6 6 25 0400 «58
4 1 6 48 0,00 020 ]
4 8 5 38 16 36
4 9 6 60 0400 0400
5 1 1 43 «83 e28
5 2 6 60 = 0400 0400
5 3 6 37 000 e38
5 4 1 8 e83 086
5 5 1 43 083 .28
5 6 1 38 o83 036
5 7 1 38 «83 «36
5 8 1 40 .83 033
5 9 2 54 066 010
6 1 6 55 0400 <08
6 2 6 55 0400 «08
6 3 6 60 0400 0400
6 4 6 60 0400 0400
6 5 6 60 0400 000
6 6 6 60 0400 0a00
6 7 6 60 Ue0U 00U
6 8 6 60 000 0,00
6 9 6 60 0400 0400
7 1 6 60 00U 0400
7 2 6 60 0.0V 0400
7 3 6 60 0400 000
7 4 6 60 0400 0400
7 5 6 60 0400 0400
7 6 6 60 0400 000
7 7 6 60 040U UeUl .
7 8 6 60 040U 0400
7 9 6 60 0400 000

WEEK= 11

TC= 66

PRODUCT  START FINISH PRODs TOTAL

NUMBER DATE DATE TIME PROD

1 0400 Qal



3 0400 040

4 0,00 0.0 -

5 0400 040 -

6 0400 040 ' T e
7 0400 0e0

[« ]
o
-
[}
o
[
-
C
I

9 0,00 00 - R
10 ' 0400 T 040
11 o 0400 U 040 ;
12 ' : 0,00 R ¢ P
13 0400 o T Qe
14 - 0,00 040

1 1400 0400 0¢00 0.00 0.00 0s00 0.00 0400 0s00
2 1400 0400  1.00 1.00 1400 100 100 000  0e00
3 6400 6e00 0,00 0,00 0,00 0400 0s00 0400 0400
4 0400 0400 0e00 6400 0,00 0e00 0400 0e00 0e00
5 6400 0400 0.00 6600 0,00 6400 6600 600 0400

6 0400 0.00 0.00 000 0.00 0.00 000 0,00 0400

7 0.00 0.00 0400 04,00 0,00 0400 000 0400 000
1 1 5 50 216 o 24

1 2 6 62 0400 ' «0b

1 3 6 66 0«00 0,00

1 4 6 62 0.00 o6 o S - o o
1 5 6 66 0400 0«00

1 & 6 62 0«00 +06

1 7 6 62 0400 +06

1 8 6 62 0«00 ' «06

1 9 é 66 0400 0400

2 1 5 5 +16 «77

2 2 6 54 0«00 el8

2 3 5 54 _ e16 +18

2 4 5 54 +16 «18

2 5 5 50 216 e 2k

3 l 22 1.0U .66
3 2 : 28 . 1400 57
3 3 6 58 0400 o12
3 4 6 54 0400 e18
3 5 6 50 0e00 24
3 6 6 62 - 000 406
3 7 6 62 0400 006
3 8 6 66 0s00 0400
3 9 6 66 Ge00 Ue00
4 1 6 60 0.00 «09
4 2 6 66 0400 0400
4 3 6 66 0400 0,00
4 4 28 1.00 57
4 5 6 43 0400 o34
4 6 6 31 0.00 +53
4 7 6 54 0400 . a18
4 8 6 44 0400 33
4 9 6 66 - 0.00 0,00
5 1 43 1400  e34
5 2 6 66 0400 0400
5 3 6 43 0400  e34
5 4 8 1.00 .87
5 5 6 49 0400 25
5 6 38 1,00 &2
5 7 38 1.00 42
5 8 40 1.00 «39
5 9 6 60 0400 «09
6 1 6 61 0,00 «07
6 2 6 61 0400 «07
6 3 6 66 0400 0400
6 4 6 66 0400 0400
6 5 6 66 0400 0400
6 ) 6 66 0,00 0,00
6 7 6 66 0,00 0,00
6 8 6 66 0400 0400
6 9 6 66 0,00 0400
7 1 6 66 0400 0,00
7 2 6 66 0«00 0400
7 3 6 66 0400 0400
7 4 6 66 0400 0400
7 5 6 66 0400 0400
7 6 6 66 0600 0400
7 7 6 66 040U 0400
7 8 6 66 0400 0,00
7 9 6 66 0400 0400

WEEK= 12

TC= 72

PRODUCT  START FINISH PROD. TOTAL

NUMBER DATE DATE TIME PROD .,
1l 0,00 040

2 67 67 66 711640



w
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10
11
12
13

14

NANNNNRNNE S P e e b

444-4-1-4-4-4-40\000\moommmmmwwwmww#&-b-b-b-&-r-P-bmmwwumm

WEEK=

TC=

PRODUCT

NUMBER

1.00

5400

6400

SOV LELNFHFYOIOW PR WN

‘Omﬂo‘\ﬂkNNH\OCD--IO\UT-PD)NH\DG-IO'\H-FU)NF‘OONO‘U#NN!—'\OCDNO\UI.;-N

p—t
W

78

69

START
DATE

73

16

75

0.00

4..00

0400

LSRG IRE T RN e N P o o e O O N W N ]

NP OOOONN corrO0OON0 O

cooOCOOOCCOROOCOOOCOP PO

FINISH
DATE

13

76

6400

600

PROD.
TIME

¢ 36

1.01

55
68
72
68
72
68
68
68
72
16
60
59
59
55
59
55

040

0.0

080

0a0

0,0

040

104290,0

Ge0

0.0

040

Qa0

0.0

0..00

016
0400
0400
Q0400
0400
0400
0400
0400
CeQO

«83
0400

sl1l6

el6
v16
216
e1l6

64 0«0V
60 0400
56 D400
68 Q600
68 0400
72 0400
12 0400
66 0«00
72 O.00U
72 0,00
28 1.,00
45 «66
33 +66
60 0400
50 0400
72 0400
47 «33
T2 0,400
45 PYY-]
8 1.00
55 0«00
42 «33
42 «33
4ty ¢33
66 U400
67 0400
67 0400
72 0400
T2 0,00
T2 0,00
72 0,00
72 G400
72 0s00C
72 04,00
72 0«00
T2 000
T2 0400
T2 0«00
12 0,00
72 0.00
T2 0400
T2 G400
72 000
TOTAL
PROD.
1852.9
1078240
Qe

0.00

1400

- 0600

0.00

23
« 05
0.00
«05
0,00
+05
«05
«05
0.00
277
«l6
«18
e18
«23
«18
023

ell
«16
022
«05
+05
0,00
0,00
+08
0400
0,00
«61
«37
54
elb
+30
0400
34
04,00
37
«88
«23
o4l
o4l
«38
+ 08
« 06
«06
0,00
0.00
0,00
0,00
0.00
0.00
0.00
0,00
0400
U.00
0,00
0.00
0,00
0,00
0400
0400

0.00

000

0.00

Ce00

0.00

0«00

0000_



- OQOQ _ Qa0 - T o - - e s T e em——n——

5 0,00 o 0.0

6 76 81 5435 64255,0

7 _ _ 0,00 0.0 i

8 _ 0.00 - Q40 Y

9 0400 040 ) :
10 . 0e00 .- 080 - H -
11 ' 0400 L 040 | | |
12 0400 ST 060
13 73 73 o61 - 3688.,0 .
14 0,00 . .040

1 2400 1400 0400 1400 0400 1400 ' 1400 1400 000
2 4400 0400 1400 1400 2400 1,00 - 2,00 0600 000
3 6400 3400 1400 0.00 0,00 0,00 0s00 0e00  0e00
4 0400 0400 0400 3,00 3,00 3,00 0.00 1.00 0400
5 3400 0400 3400 6400 4400 4,00 4400 100 0e00
6 1400 1s00 0400 0400 0400 0,00 0.00 0¢00 0400

[ 0,00 0.00 0.00 0.00 0600 04,00 - 0400 0.00 0,00

59 «33 024

1 1 4
} g 5 73 016 006
1 6 78 0400 0400
4 5 73 e 16 . «06
i 5 6 78 0400 0400
6 5 73 016 «06
i 7 5 73 el6 «06
8 5 73 °16 «06
; 9 6 78 0400 0400
1 2 18 066 .76
2 2 6 66 0400 015 o : :
2 5 o o -0 13 _ , o e
4 5 64 e16 «17 ' , -
g 2 4 59 e33 24 - : e e e e
2 g 5 64 «16 ol7 ' '
4 59 ¢33 s 24
2 8 6 78 040U 0400 S
: o ° 3 oeeo o0 e e e

3 5 6 62 U 00 «20
3 & 6 74 0 .00 . «0b B
3 7 6 74 0400 +05
3 8 6 778 0400 . 000 ) g
3 9 6 78 0,00 0.00
4 1 6 72 0400 207
4 2 6 78 0400 000
4 3 6 78 0«00 0.00
4 4 3 31 «50 «50
4 5 3 48 50 38
4 6 3 36 «50 «53
4 7 6 66 0.00 215
4 8 5 55 16 29
& S 6 78 . 0e00 0600
5 1 3 50 «50 e35
5 2 6 78 000 ' 000
5 3 3 48 «50 +38
5 4 8 " 1400 «89
5 5 2 57 66 +26
5 6 2 44 +66 o43
5 7 2 44 66 ott3
5 8 5 49 16 «37 T e
5 9 6 T2 04,00 «07
6 l 5 T2 elb «07 ) o . e =
6 2 5 T2 o186 «07
6 3 6 78 0400 0«00
6 4 6 78 0400 0.00
6 5 6 78 0«00 000
6 6 6 78 0«00 0.00
é 7 6 78 0,00 Ce0O
6 8 6 78 0«00 000
6 9 6 T8 0.00 0,00
7 1 6 78 0,00 0400
7 2 6 78 0.00 0.00
7 3 6 78 0,00 0400
7 4 6 18 0400 0400
7 5 6 78 0.00 0400
7 6 6 78 000 " 0.00
7 7 6 18 Q.00 0600
7 8 6 78 0400 04,00
7 9 6 78 000 QGO

WEEK= 14

TC= 84

PRODUCT START FINISH PROD TOTAL

NUMBER DATE DATE TIME PROD.
1 0400 040
2 0400 040
3 0,00 0,0



M
b

= . [V DL T T e - L o g o . e Ty
e B L i sl e gl I e ST LIS

. N L G i T e o
5 - - PR OISR L i A ey L nL e gn 3 g ot s e e PR

000 040

6 82 82 1e23 1485340

7 0400 s P

8 0400 T 0640 - _ o _

9 83 85 2471 4350440 ° T 'F“"”f_-“'*”~"“'?';f*'.
10 | 0400 o ¢ ot I e T TR ST |
12 0400 : 040 E— M
13 83 83 «58 . 3485.0
14 | _ 0000 T 040

1 0400 0400 0s00 0600 0,00 0400 0400 0400 o.oo-
2 2,00 0,00 0,00 0,00 0,00 0¢00 0¢00 0.00 0.00
3 6400 2,00 0,00 0,00 0,00 0,00 0.00 0e00 0400
4 0400 0,00 0,00 2,00 2,00 200 0e00 1400  0.00
5 4400 0.00 2400 6400 5,00 5,00 5000 1400 000
6 1400 1,00 0,00 0,00 0,00 0,00 000 0,00 6.00

T 000 0.00 0.00 0,00 0,00 04,00 0400 0400 0§00

1 1 6 65 0400 022

1 2 6 79 000 <05

1 3 6 84 0400 0400

1 &4 6 79 . 0«00 «05

1 5 6 84 0400 0,00

1 6 6 79 0400 - «05

1 7 6 79 000 +05 ' ' D o

1 8 6 79 0.+00 +05 ' : ' T

1 9 6 84 0600 0400 ' B . o

2 1 4 22 *33 «73 - IR ' ' P e e

2 2 6 72 0400 ol

2 3 6 70 ¢ 0.00 .16 L o AT T T
2 4 6 70 0400 W16 . o S o '
2 5 6 65 0400 $22 o - STy

2 6 6 70 0400 o16 .

2 7 6 65 0400 022 o . i . R

2 8 6 84 0,00 0,00 ' -

2 9 6 84 0400 0400

3 1 22 1600 o73

3 2 4 35 T «33 " 458

3 7 6 80 Da00 o0
3 8 é 84 . 0400 0600
3 9 6 84 0400 0,00 o
4 1 6 78 0400 ' 207 i
4 2 6 84 000 0400
4 3 6 84 0,00 0,00
4 4 4 35 33 58
4 5 4 52 ' *33 38
4 6 4 49 +33 52
4 7 6 72 000 _ o 14
4 8 5 60 e16 28
4 9 6 84 0400 0400
5 1 2 52 266 +38
5 2 6 84 T 0600 0400
5 3 4 52 ’ «33 38
5 4 8 © 1400 °90
5 5 1 58 83 «30
5 6 1 45 «813 S
5 7 1 45 83 46
5 8 5 54 e16 . «35
5 9 6 78 0,00 07
6 1 5 77 16 «08
6 2 5 77 16 «08
6 3 6 84 0400 Ce00
6 4 6 84 0400 0400
6 5 6 84 0.00 04,00
6 6 6 84 0,00 000
6 7 6 84 0.00 0400
6 8 6 84 0.00 0600
6 9 6 B4 0.00 0400
7 1 6 84 0.00 0400
7 2 6 84 0400 0,00
7 3 6 84 0,00 0400
7 4 6 84 0400 0600
7 5 6 84 0.0U 0e00
7 6 6 84 0e00 0+00
7 7 6 84 040U 0400
7 8 6 84 0400 000
7 9 6 84 0400 0400

WEEK= 15

TC= 9

PRODUCT START FINISH PROD « TOTAL

NUMBER DATE DATE TIME PROD
1 85 85 e84 454340
2 86 86 *59 636140
3 0,40u CGal
4 0400 040



Teem - . " - ki vt B g e T T SRS S AL o Y iRt crwBodeon s e st L el et % 4, I ol
—— e - - - e - b e N T TR W [ iy T A

6, 000 0.0 | R 2 - TTERITI e  am o g

7 Q40U e

8 86 88 2492 5624040 | | | :

9 0400 ) 0e0 - o ST T T e
10 89 124 3538 = 45288240 R
11 | 0400 ¢ T 0gQ s e e s e e
12 _ ' - 0400 I Y ' T T I T e
13 a5 a5 64 . ago0s0 o i ———

14 0+00 o 040

1 2400 1400 0400 1400 0400 1400 1400 1400 000 -

2 4400 2400 1400 1400 2400 1400 2400 0600  0e00
3 1,00 1400 1400 2,00 2400 0,00 0400 0400 0400 R ey AR s
4 3400 0400 0400 1400 1400 3,00 200 600 0400
5 3400 0400 1400 600 4,00 4400 4400 4400 300
6 1,00 1.00 0400 0«00 0400 0«00 0«00 0600 000
7 0400 0400 0,00 0400 0,00 0s00 0.00 0s00 0400
1 1 4 69 . e33 23 -

1 2 5 84 016 «06
1 3 6 90 0400 0,00
1 4 5 . 846 «16 006
1 5 6 90 0400 000
1 6 5 84 .16 .06
1 7 5 84 e16 «06
1 8 5 84 «i6 06 o : ’ o
1 9 6 90 0400 0400 ‘ L T
2 1 2 24 66 «73 - N ’ : o R
2 2 4 76 033 o15
> 5 5 78 e ‘i - - - R B
2 4 5 75 016 e 16
2 5 4 69 «33 023
2 6 5 75 016 +16
2 7 4 69 +33 ' +23 _ _ _

2 8 6 90 0400 0400

2 9 6 90 = 0400 " 0400 ' : : S R
3 1 5 27 sl6 70 '

3 2 5 40 016 «55 ‘ A TR
3 3 5 80 ¢16 ell

3 4 4 76 . T 33 0 415 LT T e e

3 ; 6 30 0eQu U400
4 1 3 81 °50 #10
4 2 6 90 0e00 0«00
4 3 6 90 000 © Ge00
4 4 5 40 216 e55
4 5 5 57 e16 +36
4 6 3 43 50 52
4 7 4 16 ¢33 : el5
4 8 60 100 33
4 9 6 90 0,00 . 0400
5 1 3 55 «50 «38
5 2 [ 90 . 0400 0,00
5 3 5 57 s16 +36
5 4 8 1.00 _.91
5 5 2 60 o566 33
5 6 2 47 +66 47
5 7 2 &7 7 e 66 4T
5 8 2 56 66 e 37
5 9 3 81 50 W10
6 1l 5 82 sl6 «08
6 2 5 g2 el6 B «08
6 3 6 90 0600 Ce00
6 4 6 90 0400 0«00
6 5 [ 90 - Q.00 0,00
6 6 6 90 0600 000
3 7 6 90 Oe00 0.00
6 8 6 S0 0.0Q 0400
6 9 &6 90 000 000
7 1 6 90 0400 0«00
T 2 6 S0 O400 0s00
7 3 6 90 0,00 0,00
7 4 6 90 040U 0400
7 5 6 9C 04,00 0400
7 6 6 90 Q0,00 0400
7 7 6 90 0«00 0400
T 8 6 90 0,00 Q.00
7 9 6 90 0eQU 0e00

WEEK= 16

TC= 96

RODUCT S5TART FINISH PROD TOTAL

ﬁUMBER DATE DATE TIME PROD
1 0,00 Q00
2 0,00 Ge0
3 0,00 Oe0
4 91 21 1,10 8862.0
5 0400 040

6 0,00 0.0



8 Q0«00 040

9 0400 00
10 0400 0.0 T
ii 0,00 T T De0 ' _ o ST ’ T T
12 92 92 13 52740 - . ' ) SR T i
13 0400 Vel TR e T
14 0400 040 e
1 1400 0400 0400 0,00 0400 0400 0400 0400 0e00

2 6400 6400 0600 0400 0600 0600 0400 0.00 0400

3 0400 0400 0400  6¢00 6400 0400 0600 0400 ° 0400

4 0400 100 0400 0600 0,00 6400 6600 6600 0600

5 1400 0600 0400 6¢00 1400 2400 2400 200 000

6 1400 2400 0400 1400 0400 0400 0e00 0400 0600

7 0400 0400 0400 0,00 0,00 0,00 000 0,00 0400

1 1 5 74 016 022

1 2 6 90 0«00 «06
1 3 6 96 0400 0400

1 4 6 90 0400 *06

1 5 6 96 0400 0400

1 6 6 90 0400 «06

1 7 6 90 0400 «06

1 8 6 90 0400 006

1 9 6 96 0400 0e00

2 1 24 1400 e75 .
2 2 76 1400 20

2 3 6 81 0400 015

2 4 & 81 000 el5

2 5 6 75 0400 21

2 6 6 81 0400 015

2 7 6 75 " 0600 21
2 8 6 96 0400 0400
2 9 6 96 0400 0400 ToeTmT
3 1 6 33 0400 65
3 2 6 46 0400 52 B
3 3 6 86 0400 «10
3 4 76 1400 «20
3 5 72 1400 e25
3 6 6 92 000 +04 i 3

4
4
4
4
4
4
4
4
5
5
5
5
5
5
5
5
5
6
6
6
[
[
6
6
65
6
T
7
T
7
7
7
7
7
-

WEEK=
TC=
PRODUCT
NUMBER

1

2

3

4

5

6

\DOD-JO‘W-L‘UBNH\OG-JO\WPNNH\OG)-JO\\H-PNNH\DUDNO\WJP\»N

-
~l

102

START
DATE

97

98

OV

O‘O‘O‘O‘O‘O‘O‘O‘O‘U‘O‘O‘O‘O‘\BO#_WO‘-P-PJ-‘U‘ o 3 RN 0 o

FINISH
DATE

97

98

PRQODs
TIME

95 0l6
96 0400
46 0,00
63 0400
43 1,00
76 100
60 1400
96 0400
60 e16
g6 0400
63 000
8 1.00
65 elb
51 «33
51 «33
60 «33
87 0«00
87 elb
86 «33
g6 0«00
95 «1l6
96 0.00
96 000
96 0«00
96 0,00
96 000
96 Q.00
96 0,00
96 04,00
96 0,00
96 0+00
96 0«00
g6 0.0U
96 0.00
g6 0a0V
TOTAL
PRODe
3784V
0.0
D40
377840
0e0
Oe@
Uel

«01
0,00
+52
o34
«55
«20
«37
0,00
37
0400
+34
91
e32
246
+ 46
37
«09
«09
«10
0. G0
e01
Q.00
0.00
0400
0,00
0,00
0400
04,00
0,00
0,00
0400
0,00
0L00
0400
Ue00



8 GeUy T Geu o T T
9 000 . 0e0
10 0,00 T 0e0 s
11 | 0,00 00 U T
L o 97 w82 saseso - , B eh T
13 | © 000 T 0e0 T T e I T T T T
14 ' 0s00 . = 1 040 77 TP P R
1 2400 100 0400 1400 0400 1400 1.00 1400 000 - T T T I T e
2 6400 6400 0,00 0,00 1,00 0,00 1.00 0,00 0,00 T
3 0400 06400 1.00 6400 §¢00 0400 0e00 0400 0400
4 0400 1400 0400 0400 0400 6.00 6.00 6400 0400
5 1400 0600 0400 6400 1400 2400 . 2400 2400 0400
6 1400 2400 0,00 1,00 0,00 0,00 0,00 0,00 0,00
7 0400 0600 0400 0,00 0400 0400 000 0400 0.00
1 1 4 78 «33 023
1 2 5 95 ) o156 « 06 o
1 3 6 102 0«00 0400
1 4 5 95 016 006 -
1 5 6 102 0400 0e00
1 6 5 95 .16 ¢ 06
1 7 5 95 e16 «06
1 8 5 95 W16 «06
1 9 6 102 0600 = 0400
2 1 24 1.00 .76
2 2 76 1.00 »25
2 3 6 87 0400 C el4
2 4 6 87 0400 ol4
2 5 5 80 .16 e21
2 6 6 87 0e00 ol4
2 7 5 80 o6 .22 ¢
2 8 6 102 0,00 000
2 9 6 102 0400 0400
3 1 6 39 0400 o6l
3 2 6 52 0400 49
3 3 5 91 «16 «10
3 4 76 - 1.00 *25
3 5 72 1.00 029
3 6 6 98 0400 7 +03
3 7 6 98 0400 +03 , _ L
3 8 6 102 0400 7 0400 . o LT

P 6 52 0e00 PR |
4 5 6 69 0.00 . 32 L SRR B T T
4 ) 43 100 . 57 )
4 7 16 : l.0Q0 «25 .
4 8 60 1.00 ol
4 9 é 102 - 0600 Je00
5 1l 5 65 o156 e36
L] 2 6 102 C«00 0.00
5 3 & 69 0,00 32
5 4 8 : 1.00 : 292
5 5 5 70 «16 e31
5 & 4 55 «33 o465
5 7 4 55 «33 _ 46
5 8 4 64 ' «33 37
5 9 6 93 000 «08
& 1l 5 82 : el16 _ «09
& 2 4 90 ¢33 «ll
& 3 6 102 0400 0«00
6 4 5 100 16 201
6 5 & 102 - 0600 0,00
6 6 6 162 0400 0,00
& T 6 102 0,00 0600
6 8 6 102 0600 000
6 9 6 102 G400 Ue00
T 1l 6 102 0.00 0,00
7 2 6 102 04,00 Ve GO
7 3 6 1uv2 U400 Q.00
7 4 6 102 0,00 0600
7 5 6 102 0400 0400
7 6 6 102 0.00 Ue 00
1 7 6 102 Ce0U0 0400
7 8 6 102 0400 0,00
7 9 & 102 0400 0400

WEEK= 18

TC= 108

PRODUCT. START FINISH PRODe. TOTAL

NUMBER DATE DATE TIME PROD
1 103 104 1450 8143,0
? 0400 040
3 0,00 QeU
4 105 1U5 o 17 618740
5 U600 Oe0
6 OQOU 0.0
7 0.0U O‘O



. -
10 000 _ 0.0

11 : 000 T 040 R

12 103 103 «22 - g88Beo0 - - L TR s e e

13 6000 "~ i - owg . - o B T ———
14 ' : 0,00 A 71 S B S B e s R e

1 300 2.00 0400 2400 0400 2400 2400 2400 0.00 . - S

2 6400 6400 0400 0,00 2,00 0,00 2.00 0.00 0400
3 0400 0400 2400 6400 6.00 0400 0,00 0400 0.00
4 0400 1400 0400 0400 0,00 6400 6000 6400 0s00

5 1,00 000 0«00 600 1.00 2.00  2.00 200 0.00

6 1e00 2400 0400 1.00 0,00 0400 0400 0400 0600

7 G400 0,00 000 0400 0,00 0,00 0400 0,00 0.00

1 1 3 81 : «50 +25

1 2 4 99 «33 _ +08

1 3 6 108 0e00 Q.U0

1 4 4 99 - 33 « 08

1 5 [ 108 0400 0,00

1 6 4 99 s33 +08

1 7 4 99 +33 «08 -

1 8 4 99 +33 +08

3 S 6 108 0«00 0«00

2 1 24 1,00 77

2 2 76 1.00 229

2 3 & 93 0«00 o13

2 4 é 93 0,00 «1l3

2 3 4 84 +«33 022

2 6 6 93 0400 «13

2 7 4 84 «33 022

2 8 6 108 0.00 0400

2 9 ) 108 G400 0«00

3 1 6 45 Ca00 +58

3 2 & 58 = 0400 Y Y-S o

3 3 4 95 «33 sl2 .

3 4 76 1400 . 29 R ' : C L

3 5 72 1.00 33

3 6 & 104 0400 «03 : S P
3 7 [ 104 0400 «03

3 8 6 108 0400 0400 o s
3 9 6 108 0«00 0«00

4 1 -3 99 0.00 h «08 _ 5 Cg TR T e

4 & 43 1«00 _ 560
4 7 76 1400 - «29
4 8 60 1.00 o84
4 9 6 108 0,00 : Ge00
5 1 5 70 «lb «35
5 2 1) 108 0«00 0400
5 3 6 T5 0400 «30
5 4 . 8 1.00 292
5 5 5 75 +16 «30
5 6 4 59 33 e45
5 1 4 59 ¢33 45 3
5 8 4 68 «33 +37
5 9 6 99 000 «08
& 1l 5 97 _ elb 210
6 2 4 94 33 W12 ) - N R
6 4 5 105 elb 02
[ 5 &6 108 0,00 0,00
& & & 108 CeQU ’ 0.00
6 7 & 108 0«00 0«00
6 8 6 108 Q.00 0,00 )
& 9 &6 108 0,00 ' 0400
7 1 6 108 000 0400
7 2 6 108 04,00 0400
7 3 & 108 G400 0400
7 & 6 108 0400 0400
7 5 6 108 0400 0400
T 6 6 108 0400 QoOO
7 7 6 108 0«00 U000
7 8 6 108 0.00 0400
7 9 6 ius Ce00 0400
WEEK= 19
TC= 114
PRODUCT START FINISH PROD. TOTAL
NUMBER DATE DATE TIME PROD.
1 | 109 109 «03 19340
2 0400 0.0
3 Ces0U Q.0
q. 0.00 0.0
5 0,00 0e0
[ ) 0.00 0.0
7 0.00 0.0
8 0400 040



o 10 T TN ety e T . ) " \0.00 ; . - S -----67 6- T L ST o SIS R cmealo . g mest oo BT e (ST T R TS . S
11 0,00 00

12 109 109 «48 ©193%.0

13 | o 0,00 ~ ....0.0 O LTI DT s e

14 ) 0 .00 .- 0 .0 . . - e i _: - R S . __7 i s

1 1,00 1.00 0.00 1400 000" 1400 - 1400 1400 0e00 . ~ .. B I

3 0400 0400 1400 6400 6400 0,00 0,00 0,00 0400
4 0400 0400 0400 0400 0400 6,00 6.00 6400 0400
5 0600 0.00 0+00 6400 1400 1400 1400 1400 0400

6 100 100 - 0,00 0,00 0.00 0,00 Q.00 0,00 0400

7 0

.
(=
o

0,00 0.00 0400 0,00 0400 0e00 000 0400

86 216 24
104 e16 «08
114 0000 Ue00
104 216 «08
114 0400 0400
104 «16 «08

104 216 +08
114 0600 0,00 -
24 . 1.00 . 478 :
76 1,00 33
99 _ 0400 el3
99 0«00 13
89 e 16 021
929 0.00 13
89 - «16 21
114 - 0,00 0400
114 0400 0400
51 0,00 «55 : g - S
64 G400 43 7 . Lo - . T,
100 «16 012
76 - 1,00 7 L33
72 1.00 s 36
110 0400 ) U3
110 0«00 003
114 .00 0400
1li4 0«00 0400
111 0400 e02 T
114 0.00 000 : 7 T i b e e

AR LY U R RS Y

FPLFLLVLLWOLWLWWLNRNNNNNNDN NN A e e e
WNHOONOUVFWNRNOO~NOULPWLONI OO0 MW N
VORCOrOWMOUW O

(AR e e s s s S

4 7 76 1e00 «33
4 8 60 1.00 47
&4 9 6 114 o 0.00 N 0.00 3
5 1 6 76 0400 +33
5 2 6 114 _ 0.00 0.00
5 3 6 81 0400 +28
5 4 8 . 1,00 092
5 5 5 80 elb6 029
5 6 5 64 elb ) «43
5 7 5 64 .16 43 -
5 8 5 73«16 +35 . o
5 9 6 105 0.00 «07
6 1 5 102 s16 10
6 2 5 99 elb ) «13
6 3 6 114 0,00 ~ 0400
6 &4 6 111 0«00 _ 02
6 5 6 114 0600 0400 o o
& 6 &6 114 04,00 0400
6 T 6 114 0400 9.00
6 8 & 114 04,00 0,00
6 9 6 114 0400 Ga00
7 1 6 114 0«00 Ue00
T 2 6 114 - 0800 0400
7 3 6 114 0.00 0,00
7 4 6 114 0.00 O.QO
7 5 6 114 Ue00 Ce00
7 6 6 114 0400 0400
7 7 6 114 0,00 UeQO
7 8 6 114 0.00 0.00
7 9 6 114 0400 0600
WEEK= 2
TC= 12¢
AL
PRODUCT START FINISH PROD,. TOT
NUMBER DATE DATE TIME PROD.
1 0400 D80
2 0.00 0.0
3 0600 0,0
4 115 115 012 102440
5 0400 0,0
6 U600Q Oe0
7 0400 0.0
8 0.00 0.0
9 O‘OU 0.0
10 0,00 0.0



11 l o ’ o T Tl e oo P TEE . EnE ] = - . : - -

0eU0 040 ‘ ' T
12 0,00 0.0
13 0400 U 00
14 0400 ... 00

3 0400 0400 0400 6400 6400 0,00 - 0,00 0400 0,00
4 0+00 1.00 0400 0400 0400 6400 6400 6400 0400 = S
5 1.00 0.00 0400 6400 0600 1400 1.00 1.00 Ce00

6 0400 1.00 0.00 1,00 70.00 0.00 04,00 04,00 0. 00

7T 0400 0400 0400 0,00 0,00 0,00 0.00 0400 0.00

i ; 5 91 .16 «24

! 2 6 110 0400 .08

1 3 6 120 - 0600 0400

! , 6 110 0400 .08

1 5 6 120 0400 0,00

1 6 6 110 0400 .08

1 ! 6 110 0,00 .08

1 8 6 110 000 .08

1 9 6 120 0400 0e00

2 1 24 1400 «80

2 2 76 1400 «36 .

2 2 6 105 0400  el2 -

2 4 6 105 0400 e12 ' S '

2 5 6 95 0400 420 : : - S e

2 7 6 105 0400 012 ' ' ' B

2 ! 6 95 0,00 020

2 ; 6 120 0.00 0400

2 9 6 120 © 0.00 0400

3 1 6 57 0400 52

3 2 6 70 0400 o4l R

; : 6 o0 0.00 -4 L o § o

3 : 76 1000 36 S R T

3 5 72 1400 040 | T

3 : 2 116 0400 «03 : SO Lo
3 9 6 120 0400 0.00 - UL e e e
2 6 120 0,00 0400 D A

4 1 6 111 0400 e07 . - R Rt
42 5 116 .16 03 o
4 3 6 120 7 0400 0400

b 4 6 . 70 0400 o4l ' ' o

6 87 P e L

120 OelU

s 9 6
5 1 5 81 s 16 032
5 2 6 120 0«00 0400 R e e T e
5 3 [} 87 000 «27 '
5 4 ' 8 1.00 «93
5 5 6 Bé _ 0.00 «28
5 6 5 69 e16 o2
5 7 5 69 16 42
5 8 5 78 +16 35
5 9 6 i1l 0«00 «07
6 1 6 108 0400 +10
(3 2 5 104 s 16 «13
6 3 6 120 0.00 0400 g
6 4 5 116 216 «03
6 5 6 120 0400 0400
6 6 6 120 0400 0400
6 T 6 120 0,00 0,00
6 8 6 120 0.00 000
& 9 6 120 000 0,00
7 1 6 120 Ce00 0400
7 2 6 120 00U 0400
T 3 () 120 Ce0Q0 Q.00
7 4 6 120 0.00 000 -
7 5 6 120 C.00 0600
T 6 6 120 0,00 0,00
7 T 6 120 0,00 0400
7 8 [ 120 0400 0400
T 9 6 120 000 0,00
WEEK= 21
TC= 126
PRODUCT START FINISH PROD. TOTAL
NUMBER DATE DATE TIME PROD
1 121 124 369 19935,0
2 0,00 040
3 0,00 UV
4 0400 OaU
5 0400 a0
6 0400 Oe0
T 0 QU U
8 0.00 0.0
9 125 128 3463 5815840
10 U 40U U4V

11 0400 Qe
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PRODUCT
NUMBER

1

2
3
4

o

10
11

iz

121

4400 4400
6400 4400
2400 2400
0400 04,00
0400 0.00
6400 6400
0,00 04900
1
2
3
4
5
6
7
8
9
1
2
3
4
5
6
7
8
9
1
2
3
4
5
6
7
8
9
1
2
3
4
5
6
7
9
1
2
3
4
5
6
7
8
9
1
2
3
4
5
6
7
8
9
1
2
3
4
5
6
7
8
9
22
132
START
DATE
129
131

1 34

0400

0,00

_'4000

PO ONONNNEPRFOOCRNONOON SN NNOONNONNN

N

000

0‘0(PU‘O(PO‘O(?O‘@()(%O\O\G

FINISH
DATE

133

133

TTI0 .13
0400

04,00

4400 0400

0,00 4,00

44,00 44,00

93
112
126
112
126
112
112
112
126

24

78
111
111

97
111
97
126
126
61
T4
108
78
T4
122
122
126
126
117
122
126
74
91
43
78

-
87

126

91

86
69
69
78
117
108
104
126
122
126
126
126
126
126
126
126
126
126
126
126
126
126
126

PRODe
TIME

0,00

4e46

L40UHDUeV

000

0.0

4400
0400

0,00

+66
+66
0.00
66
0400
«66
+66
Y1
000
1.00
e66
000
0eCGO
« 66
0400
s 66
0600
0.00
33
¢33
«66
+66
066
0400
0.00
0400
D600
0.00
000
C.00
«33

- 833
100
+66

~ BB
U400
Ue0QU
«33
100
1.00
1.00
1.00
1400
0400
100
1.00
0,00
04,00
0400
0400
0400
0400
(000U
0400
0400
C .00
0400
0«00
Q.00
0.00
0400
0,00

TOTAL
PROD

4400

4400

0.0

4766140

00

Ul

49645

#]

00

4,00

600

26
o1l
0,00
o1l

»11
e1l1
oll
0«00
«80
«38
«1l1
+1l1
«23
el
023
0.00
000 -
«51
o441
el
«38
o411
+03
«03
0.00
04,00
«07
«03
0,00
o4l
27
»65
+38

AN R A

+30
Ue0U
27
«53
«31
o445
o 45
«38
o 07
e 14
o177
0400
+03
0400
U«0C0
G.00
0«00
0400
Ve 00
0400
0400
0«00
0.00
0,00
0.00
0,00
000

0.00

0«00




1 4400 0400 0400 0,00 0400 0400 0+00 0400 0400
2 6400 0400 4400 4400 4400 4400 4,00 04,00 0.00

3 2400 2400 0.00 000 0,00 0,00 0.00 0.00 0.00

4 2400 0e00 0400 2400 2,00 2400  0.00 2400 0.007 1; 7  :m :;  'i i:f:fFi;;TFﬁ:i:
5 2400 0.00 2400 4.0Q 65400 6400 6400 6400 2400

6 4400 4400 0400 0,00 0,00 _o.oo :o;oo. 0,00 0400  ':  f' ' ' | s

7 0400 0400 0400 0400 0,00 0400 0s00 0400 0400

95 66 .28

1l 1 2
1 2 6 118 0400 o10
1 3 & 132 0400 0400
1 4 6 118 0400 10
1 2 6 132 0400 0.00
1 6 6 118 0,00 410
L 7 6 118 0400 W10
1 8 6 118 0400 010
1 ? 6 132 000 0,00
2 1 24 1400 W81
2 2 6 84 000 36
2 3 2 113 66 S
2 4 2 113 «66 ol4
2 > 2 99 66 225 ==
2 6 2 113 V66 ‘14
2 7 2 99 . e 66 25 . | | | | R
2 8 6 132 0400 0400 - : , R
2 4 6 132 0400 0400 : o L o
> ! 4 65 33 +50
; 2 4 78 *33 o 40
3 3 6 114 000 ‘13
3 4 6 84 - 0400 36
3 > 6 80 0400 +39
a6 6 128 0400 03
3 7 6 128 0400 203
3 8 6 132 0400 000
2 g 6 132 0«00 0400
4 1 4 121 W33 .08 - o e
“ 2 6 128 0400 t03
4 3 6 132 0400 . - 0e00 e - e
: M N 78 e33 40
4 5 4 95 ¢33 028 R B
M 6 4 47 e33 64
‘ : 6 o . 0e00 036 el
M 8 4 66 «33 +50
4 ° 6 132 0.00 0,00
7S [ Yo o} [ F N
**‘“;? 2 ; 10 .66 $92 B
| | 5 5 86 1.0U .34 ' . . - O '.L.“'..':,:'-_-—'Vf' Hanhtans
5 6 69 160 o7
5 7 69 i.gg .23
78 . .
g g 4 121 +33 .08
6 1 2 110 066 o16
6 2 2 106 066 «19
6 3 6 132 0«00 0400
6 128 0400 003
2 g 6 132 060U g.gg
32 0400 .
e 3 2 132 0400 0e00
c g 6 132 0400 0400
2 9 6 132 0400 0400
1 1 6 132 000 0400 ,
7 2 6 132 0400 0,00 _ _ o,
7 3 6 132 0600 0400
P : oo o
32 L ] L J
T3 : E
7 ? 6 132 0.00 OQUO
2 0,00 0400
7 8 é 13 o
7 9 6 132 000 .
WEEK= 23
TC= 138
PRODUCT  START FINISH PROD TOTAL
NUMBER DATE DATE TIME PROD
1 134 134 068 371240
2 0,00 Q00
3 04,00 OeU
4 135 135 e17 139540
5 0,00 040
6 0400 OeU
T U.OU Qal
8 0.00 De0
9 134 134 1.01 1621040
10 135 148 13,491 17814640
11 0,00 040
12 134 134 o34 136340
0400 OeU

13



. e 3] 00j COTRELTI L Dald. fermemm e o -
14 0400 o,

1 3.00 1,00 0.00 1,00 0400 1,00 1.00 1.00 000

2 6400 44,00 1.00 1,00 2400 1.00 2.00 0,00 0.00

3 1400 1400 1.00 4400 4400 0,00  0.00 0400 000 . R mmmo o

4 1400 1400 0400 1400 1,00 54,00 4e00 5,00 0400

5 2400 0400 100 6400 2,00 3400 34,00 3400 1400 - SR ETTIMIA T TR s

6 1400 2400 0400 1,00 0,00 0,00 0,00 0,00 0,00

7 0400 0400 0400 0400 0,00 0400 0400 0400 0600 :
1 1 3 98 ' e50 «28
1 2 5 123 T 16 el0 R e
1 3 6 138 0400 oo B . R
1 4 5 123 016 e10
1 5 6 138 0400 0400
1 6 5 123 ol6 10
1 1 5 123 o16 010
1 8 5 123 016 10
1 9 6 138 0400 0400
2 1 _ 24 1400 82
2 2 2 86 066 «37
2 3 5 118 16 T el4
2 4 5 il8 216 old
2 5 4 103 ¢33 25
2 & 5 118 o 16 ol4
2 7 4 103 «33 «25 =
2 8 6 138 0400 0400
2 9 6 138 0400 0.00
3 1 5 70 el6 A
3 2 5 83  el6 . «39
3 3 5 119 o16 e13
3 &4 2 86 066 037
3 5 2 82 066 40
3 6 6 134 0400 402
3 7 6 134 0+00 202 :
3 8 6 138 0400 0400 . .
3 9 6 138 0.00 0400 _ ' '
4 1 5 126 416 408 e T T
b2 5 133 .16 .03
4 3 6 138 0,00 0400 _ _ EE T
4 q. 5 83 .16 .39 - - ) o e = R
4 5 5 100 W16 27 I TR - e e
2 ‘g 1 48 «83 ¢ 65
2 86 066 37 o R e e
4 8 1 67 .83 +51 ' ‘ I
4 9 6 138 000 0400
5 1 4 95 33 e31 -
5 2 6 138 . 0400 0.00
5 6 3 72 50 o7
5 7 3 72 050 47 | | R
3 8 3 81 50 T ekl : e
5 9 5 126 s16 .08
6 1 5 115 +16 16
6 2 4 110 e33 020
6 3 & 138 0«00 0400
6 4 5 133 o16 «03
6 5 6 138 000 0400
6 6 6 138 000 0400
6 7 6 138 0e00 0400
6 8 6 138 0¢00 0,00
6 9 6 138 0e00 Q4,00
7 1 6 138 000 0400
7 2 6 138 0400 0400
7 3 6 138 0400 0e00
7 4 6 138 0400 0400
7 5 6 138 0400 0400
7 6 6 138 0.00 0,00
7 7 6 138 0.+00 0,00 - o L
7 8 6 138 2 0400 - 0400 S TR
7 9 6 138 0400 0,00 L
WEEK = 24
TC= 144
PRODUCT  START FINISH PRODe TOTAL
NUMBER DATE DATE TIME PROD «
1 000 . D40
2l 0400 00
3 0,00 060
&4 139 140 137 1103940
5 0,00 0e0
6 0400 040
7 000 Oe0
8 0.00 000
9 0.00 0.0
10 0,00 060
12 0.00 000
13 000 0e0
0400 060

14



1T 2400 0.00 0.00 0.00 0.00° 0400 0400  0.00 0400

2 6400 6400 0400 0e00 0400 000 0400 0400 0400
3 0,00 0400 0e00 6400 6400 04,00 0400 000 0400 T e T

4 0,00 2400 0400 0400 0,00 6¢00 6400 6400 0400

5 2000 0400 0400  6s00 0400 = 2400 2400 2400  0e00 e e

6 0,00 2000 0e00 2,00 0,00 000 0400 0.00 0600

7 0.00 0500 000 0.00 O.OOHL_O,OQV .O.OO .0.00 0.00 . . - o 7 : _Tj  .

1 1 4 102. o «33 ' 29
12 6 129 - 0400 110
1 3 6 144 0400 0400
1 4 6 129 . 0400 10 .
13 6 144 0400 - 0,00 | -
16 6 129 . 0.00 010
1 7 6 129 0400 .10
1 8 6 129 0400 ‘10
1 9 6 144 0400 0400
2 2 86 1400 V40
2 3 6 124 04,00 ol3
2 4 6 124 000 13
2 3 6 109 0400  o24
2 6 6 124 0400 13
2 7 6 109 000 24
2 8 6 144 000 0400
2 9 6 144 0400 0400 .
3 1 6 76 0400 a7
3 2 6 89 - Ge00 38 B R
3 3 6 125 0400 13 : - B
3 5 82 1600  o43
3 6 6 140 0400 .02
3 7 6 140 04,00 .02
» 8 6 144 0,00 0,00
3 4 6 144 0,00 0,00
- 6 132 . 0400 . .08
4 2 4 137 33 004
4 3 6 144 0,00 0400
4 4 6 89 0400 .38
4 5 6 106 " 0e00 26
4 6 48 100 V66
4 8 67 100 .53
4 9 6 144 0400 0,00
3 1 & 99 33 e31
5 2 6 144 0400 0400 ] e
5 3 6 106 000 .26
5 4 10 1.00 «93
f L2 1o e3> ' ¥
3 8 4 85 33 040
5 9 6 132 0400 .08
6 1 6 121 0600 15
6 2 4 114 ¢33 »20
6 3 6 144 000 000
6 4 4 137 33 04
6 5 6 144 0400 0,00
6 6 6 144 0400 0400
6 7 6 144 0400 0400
6 8 6 144 OQOQ 9009
6 9 6 144 040U 0400
7 1 6 144 000 000
7 2 6 144 0400 0400
7 3 6 144 0600 0400
7 &4 & l44 0400 0,00
7 5 6 144 0400 0400
7 6 6 164 0400 g.gg
6 144 0400 .
; g 6 144 0,00 0400
0400 000
7 9 6 144
WEEK= 25
TC= 15
PRODUCT  START FINISH PROD. TOTAL
NUMBER DATE DATE TIME PROD «
1 0400 0.0
2 150 151 1.67 17880,0
3 149 149 +80 963740
4 145 145 39 314840
5 000 0e0
6. 0400 040
7 0400 0e0
8 149 150 1439 2676240
9 Ua00 Ua0
10 0400 Ual
11 0,00 0e0
12 146 146 .25 103740
13 060U Ue WV
14 0.0U 0.0

3400 000 Ue0U UeUD 0,00 Ualu Ue00
»



1 72 N6 fh.nn (AN ATS ) n NN (AN F I S RSC S T 3 SR £ I o ¥ o R a U 4 ¥ ) n:nn

2 6400 4400 2400 2,00 2400 2.00 2.00 0400 0400
3 0,00 0400 0400 4400 4,00 0,00 0.00 0400 0400
4 2400 1400 0400 0.00 0400 __4.§Q” 4400 6400 o.oom, NWf
5 3000 0400 0s00 6400 3400 4400 400 4600 2400 T T mmUomE memmETame s R

6 1400 2400 0400 1400 0.00 0,00 0400 0400 0400

7 0,00 0.00 0.00 04,00 0400 0,00 0,00 0.00 0.00

105 Ll .50 . .30 . o - - E R I ,. '-,,!'_'. ,-',

1 1 3
1 2 6 135 0400 010
1 3 6 150 000 0400
1 FA 6 135 _-:.- 0.00 7 .10 - : B R - Lo I . R LT e e e
1 5 6 150 0e00 olea | e e
1 6 6 135 0400 .10
1 7 6 135 000 .10
18 6 135 0400 410
1 9 6 150 0400 0400
2 2 2 88 066 S U . ST T
2 3 4 128 33 W14 L . o
2 4 4 128 033 ol4
A 4 113 o33 .24
2 6 4 128 .33 W16
2 7 4 113 a33 024
2 8 6 150 000 0400
2 9 6 150 0400 0,00 S . . R
3 1 6 82 Ce00 45 - s e
3 2 6 95 0,00 .36
3 3 6 131  0e00 e12 -
3 4 2 88 66 41
3 5 2 84 66 oltls
3 6 6 146 - 0400 .02
3 7 6 146 0+00 .02
3 8 6 150 0400 0,00
3 9 6 150 0400 0400
4 1 4 136 . +33 «09
4 . 2 5 142 «16 «05
4 3 6 150 0,00 0400
4 4 6 95 0400 .35
4 5 6 112 0400 25
4 6 2 50 266 66
4 7 2 88 066 o4l .
4 8 &7 1.00 55
4 9 6 150 000 0400 e I e
5 1 3 102 .50 .32 s . . - s s e
> 2 6 150 0,00 0,00 o o
3 3 6 112 0400 .25
> 4 10 - 1400 . «93
5 5 3 99 .50 .34 - - d -
3 6 2 78 66 48
2 3 120 [ | ey
= 6 o1 =5 126 =416 =5 e16
6 2 4 118 .33 .21
6 3 6 150 0400 0400
6 4 5 142 16 +05
6 5 6 150 0400 0400
6 6 6 150 0400 0400
6 7 6 150 0400 0400
6 8 6 150 000 0600
6 9 6 150 0400 0400
7 1 6 150 0400 0400
7 2 6 150 0400 0400
7 3 6 150 0400 0400
7 4 6 150 0400 0400
7 5 6 150 0400 0400
7 6 6 150 0400 0600
7 1 6 150 0.0U 0400
7 8 6 150 0600 000
7 9 6 150 000 000
WEEK= 26
TC= 156
PRODUCT  START FINISH PROD W TOTAL
NUMBER DATE DATE TIME PROD
1l 0400 Q.Y
2 0,00 Qe
3 0,00 0460
4 0.00 000
5 0400 040
6 151 157 648 7784240
7 0400 0e0
8 0400 Qe
9 00U 060
10 0600 04U
11 0.00 00
i2 0400 (OeQ
13 060U QeU
14 0400 Oet
L 1400 0,00 0.00 0,00 0,00 0400 0,00 0eU0 0400

- . P . - AN 000 0.00



1 2400 0400 0400 0.00 0,00 0400 0.00 0400 0400

3 6400 0400 0.00 0,00 0,00 0,00 0.00 0,00 0400
4 0400 0400 0400 0e00 0400 0400 0,00 0400 0400
5 6400 0400 0400 6400 6400 6400 6400 000 0,00

& 0,00 0400 0.00 0.007_ 0,00 0400 0,00 0,00 0.00

7 0,00 0.00 0.00 0,00 0,00 0,00 0,00 0,00 0.00

110 W16 029

1 1 5
1 2 6 141. . 0.00 «09
1 3 6 156 " 0400 000
1 4 6 . 141 0.00 + 09 o
1 5 6 156 0400 0.00 e
1 6 6 141 - 0400 «09 s
1 7 6 141 0400 +09
1 8 6 141 0.00 «09
1 9 6 156 0400 0400
2 1 5 29 16 e81
2 2 6 94 0400 39
2 3 5 133 216 o14
2 4 5 133 16 ol4
2 '5 5 118 016 24
2 6 5 133 16 ol4
2 T 5 118 elb 24
2 8 6 156 0400 0,00
2 9 6 156 0400 000
3 1 82 100 47
3 2 6 101 0.00 35 _
3 3 6 137 0«00 e1l2 -
3 4 6 94 0«00 «39
3 5 () 90 0«00 ' 42
3 6 6 152 0400 02 ST SRR R
3 7 6 152 0400 02 ) ' o SR
3 8 6 156 Ce0Q0 04,00 B
3 9 6 156 0,00 0400
4 1 6 142 0.00 08
4 2 6 148 T 0,00 +05
4 3 6 156 0400 0400
4 4 6 101 0400 35 :
4 5 6 118 0,00 024
4 6 6 56 0.00 64
4 7 6 94 000 39 _”A A ff*_’ o
4 8 6 73 0400 53
4 9 6 156 T 0400 0,00 i
5 1 102 1400 o34
5 2 6 156 0400 . 0400
5 3 6 118 0400 24
5 4 10 1.00 293
5 5 99 1400 36
5 & T8 1400 «50
5 7 78 100 ¢50
5 8 6 93 . 04,00 040
6 3 N 156 0400 000
6 4 T8 148 0400 «05
6 5 6 156 0400 0400
6 6 [ 156 060V 0400
6 7 6 156  0.00 0,00
6 8 6 156 0400 0,00
6 9 6 156 0400 Ue00
7 1 6 156 0,00 0400
7 2 6 156 0.00 0400
7 3 6 156 000 000
7 4 6 156 000 0,00
7 5 6 156 0e00 0400
7 6 6 156 = 04,00 0600
7 7 6 156 0«00 0,00
7 8 6 156 0e00 0,00
7 9 6 156 0,00 0,00
WEEK= 27
TC= 162
PRODUCT START FINISH PROD. TOTAL
NUMBER DATE DATE TIME PROD.
1 _ 0,00 Oel
2 0,00 060
3 157 157  +89 1074840
4 0. 00 040
5 0400 0e0
6 0400 0.0
7 0400 0e0
8 0600 0.0
] 0.00 040
10 000 0e0
11 158 184 26496 34513940
12 Oe0uU Del
13 0,00 QeU
14 0400 Oe¥

| 1400 0,00 0,00 0,00 0,00 0.00 0400 0.00 0400

2 1600 000 1.00 1,00 14u0 1.00 1«00 0600 Q400



a.nn nghnW””n:nn““hn;nﬁfj_hﬁnn

L P e R alal [P e ¥e
3 6400 85,00  U.0U  UeU0 0,U0 Ua0U 000
4 0,00 0400 0600 5400 0,00 0400 0.00
5 6400 0400 0400 6400 1.00 6400 6400
6 0,00 0400 0,00 0.00 0,00 0400 0«00
1 1 5 115 e16
l 2 &6 147 0.00
1 3 6 162 0,00
1 4 6 147 000
1 5 6 162 0400
1 6 6 147 0.00
1 7 6 147 0400
1 8 6 147 0«00
1 9 6 162 0400
2 1 5 34 «16
2 2 6 100 0.00
2 3 5 138 16
2 4 5 138 16
2 5 5 123 016
2 6 5 138 o16
2 7 5 123 P Y
2 8 6 162 0400
2 9 6 162 040U
3 1 82 100
3 2 1 102 83
3 3 6 143 000
3 4 6 100 0400
3 5 & 96 G+ 00
3 6 6 158 0400
3 7 6 158 0400
3 8 6 162 0400
3 9 6 162 0400
4 1 6 148 000
4 2 6 154 0+00
4 3 6 162 0400
4 4 1 102 83
4 5 6 ) 124 0400
4 6 6 62 0400
4 7 6 100 0400
4 8 6 79 0400
4 9 6 162 0,00
5 1 102 1400
5 2 6 162 0.00
5 3 6 124 0400
5 4 ' 10 1.00
5 5 5 104 16
5 6 78 1400
5 7 78 1.00
5 8 1 94 83
5 9 6 148 0400
6 1 6 138 0,00
o - (V]
o S clEne e s SERE
6 6 6
6 7 6
6 8 6
6 9 6
7 1 6
7 2 6
7 3 6
7 4 6
7 5 6
7 6 6
7 7 6
7 8 6
7 9 6
WEEK= 28
TC= 168
PRODUCT STARTY FINISH PRODe TOTAL
NUMBER DATE DATE TIME PROD.
1 0.00 0.0
2 0.00 0.0
3 163 163 «78 942740
4 0.00 Qe
5 0.00 0‘0
6 0400 D40
7 0400 Gs0
8 0400 Oe0
9 040U Q.0
11 000 040
12 0.00 OQD
13 0600 Oeu
14 040U el
| 1.00 0.00 0.00 0400  0eU0  0s00 000
2 1.00 000 1.00 1,00 1,00 1400 1.00
3 6.00 6400 0s00 0,00 0400 000 000

U400

29

0400
+09
0.00
+09
«09
« 09
0«00
. «79
«38
14
o146
24
ol4
o 24
0400
0,00
449
«37
«11
«38
«40
«02
«02
Oe00
0400
+08
204
U0
«37
+23
61
«38
«51
0,00
«37
000
«23
+93
035
«51
+51

o 14

P S
0630
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4 000 0«00 0.00 6«00 0,00 0.00 0.00 0.00 000

6 0400 0600 0e00 0400 0400 0400 0400 0400 0400 'm;“fﬁ o S

T 0400 0400 0400 0,00 0,00 0400 0600 0s00 0.00 7

120 16 W28

1 1 5 LT
1 2 6 153 ~  0.00 «08 o T R
1 3 6 168 0.00 000 - - -
1 4 6 153 0s00 408

1l 5 & 168 ’ Ce00 0600

1 6 6 153 0,00 e 08

1 7 6 153 0«00 .08 -

1 8 6 153 0,400 +08

1 9 6 168 0400 000

2 1 5 39 .16 W76

2 2 6 106 000 «36

2 3 5 143 S T el4

2 4 5 143 e l6 e l4

2 5 5 128 . 16 , 23

2 6 5 143 e16 ola

2 7 5 128 el6 W23

2 8 6 168 = 0400 0«00

2 9 6 168 0400 000

3 1 82 1.00 e51

3 2 102 1400 39

3 3 6 149 0400 el1

3 4 6 106 0400 36

3 5 6 102 0400 «39

3 6 ) 164 0.00 o002

3 7 6 164 000 e02

3 8 6 168 0«00 0«00 -

3 9 6 168 0«00 " 000

4 1 & 154 : 000 «08

4 2 6 160 0400 04

4 3 6 168 0,400 0400

4 4 102 1.00 . 39

4 5 6 130 0400 022

4 6 6 68 0400 59 ]

4 7 6 106 0400 36

4 8 6 85 000 49

4 9 6 168 000 000

5 1 102 1.00 39

5 2 6 168 0400 Ue00

5 3 6 130 000 22

5 4 10 1.00 .94

5 5 6 110 0400 *34

5 6 78 1.00 53 ;

5 7 78 1400 53

5 8 94 1400 o4 . §
5 9 6 154 0400 008

6 1 6 144 000 olé i e i
6 2 6 136 000 «19

6 3 6 168 0,00 0,00

Y 8 168 Ue0QU .
: ] g 168 0«00 0,00
: : 6 168 000 0400
; 2 6 168 000 Q.00
] ; 6 168 0400 0,00
] ; 6 168 0«00 0,00
] : é 168 Q400 0400
7 : 6 168 0400 0600
] S 6 168 0400 G000
; ‘ 6 168 0,00 0.00
z g 6 168 000 000
WEEK= 29
TC= 174
PRODUCT START FINISH PROD ;gggL
NUMBER DATE DATE TIME .
1 171 171 57 310740
2 0,00 040
3 169 170 2.23 2684740
4 0.00 ) 0.0
5 0,00 040
6 0,00 0.0
7 0.00 O.U
8 0400 Q.0
9 0.00 0.0
10 0,00 Oel
11 0400 060
12 Va0V Qa0
0 QU 0.0
14

e PR M3 N



5 600 0400 0.00 6400 0400 6.00 600 6400 0.00
6 0400 0.00 0.00 0.00 0,00 0,00 0.00 0.00 0400
T 0e00 0:00 0000 0,00 0,00 704007 0400 0,00 0400 T v e

123 50 029
158 T od6 .09 e oo
174 0400 0400
158 .16 .09 . R
174 000 0«00

198 a6 409 T o
158 e16 «09 ' '
158 7 416 . «09
174 0«00 0«00
" #33 ' 75
112 040U 035 . |
T e33 s
147 «33 «l5

131 +50 o 2% E S

147 «33 e15 -

131 S +50 . e24

174 B Q.00 B 0400

174 - Ge00 0400

82 1.00 ' «52

102 7 1la00 . 41

154 sl6 oll

112 000 +35 . : LTI

108 0«00 «37

170 0400 202 ' o S T T

170 0200 T 02 - . . T U T

174 000 ' 0.00 : } . DR e
174 0eQ0 0600 a ' ‘ o ' T
160 . 0«00 «08 : R -

- 0.00 ' « 04
174 0400 0,00 LT e e e

102 1.00 ol ' ' ) e

136 0,00 - 21 o co , el T e

74 000 ’53 C S , el T el BE

112 ' 0400 35 _

91 0.00 o4 T

174 0,00 0«00 ' - '

102 1.00 O 41

174 0400 - 0400 | o L TEmam e
136 " 0e00 1 i . . , L ST . .
10 1400 94 s e S - CEET TR s e
- 0,00 «33

78 g 1,00 ' «55 . i Cos LT T TR e e e
78 120G ‘55 B . . o S D S

94 "~ 1400 7 V&5 e . e e e
160 OeQ0 «08 ' T ' ' - T
150 : 0.00 V13 . o . o B
142 0.00 «18
174 ] 0400 0«00
166 = 04,00 ' « 04
174 0400 Us00

OO\NJ“N-P-&?O\-PO\WWUI:O\WO\.\HL\J
-
w

cC OO OOV
fa)
[ )
o

(e
[ ond
fwn
o

1 1
1 2
1 3
1 4
1 s
1 6
1 7
1 8
1 9
2 1
2 2
2 3
2 4
2 5
2 6
2 7
2 8
2 9
31
3 2
3 3
3 &
3 5
3 6
3 7
3 8
3 9
4 1l
4 2
4 3
4 4
4 5
4 6
4 7
4 8
4 9
5 1
5 2
5 3
5 4
5 5
5 6
5 7
5 8
5 9
6 1
6 2
6 3
6 4
6 5

LralR el + B e - Y

174 000
174 - = (0400 U600
174 0400 0400
174 0,00 0.00
174 0600 0«00
174 0400 000
174 0«00 000
174 0400 Ue00

N =3 = =d o] =b =] ==y~ g
WO LN R
a~'o~o~o~o~o~o~c\o~‘f_-.

WEEK

[
o

TC=

PRODUCT START FINISH PROD. TOTAL
NUMBER DATE DATE TIME PRODe

1 175 175 09 - :“ 52740

s o] -l o wn +
o
.
=]
C
[
.
C

10
11
12
13

14

0400 0400 000 Ue00 1,90 060U

3 6400 6400 1,00 0400

0.00 000 6400 0,00 0600 000
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PRODUCT
NUMBER

10
11
12
13

14

4
5
6
7
8
9

31

NPV PWNNRODO~NOCVPRONEROYVONOOVPIPOUONFOOAGOVIWLWNH OO NOUERPOUNRFRP OOV RN

186

START
DATE

184

181

185

4400

4400

[l n_f\,

0«00

VGV VLMo UWY

o, (o230 = 4 A0 0 (0w .3 (o s e S e s e R« e Y

[« ]

cCOPrRPPOOOOO

6
é
&
6
6
6
FINISH
DATE
184
183
188
0400 000
0+00 4400
4 400 000
0.00 0,00
0400 000

N nm N, NN nooAN o~

0«00 Q.00 0400 0«00

0400 0,00 0,00 0400

PROD.
TIME

128 - el6
163 s16
180 T 0600
163 216
180 " 0400
163  el6
163 +16
163 «16
180 0.00
49 - 0400
118 0«00
153 0.00
153 0.00
136 sl
153 Ca00
136 «16
180 000
180 GeQU
82 1400
102 1«00
159 016
118 0400
114 0«00
176 0400
176 0400
180 000
180 0.00
166 0400
172 0.00
180 0,00
102 1,00
142 000
80 0600
118 0400
a7 0a.00
180 0,00
102 1,00
180 000
142 0«00
10 1.00
122 000
78 1.00
78 1.00
94 100
166 0400
156 0200
148 0400
180 U«00
172 Q600
180 0,00
180 04,00
180 0«00
180 0400

TOTAL
PROD .

0.0
795840
2723540
" 040
0.0

4227840

000

0400

«28
«09
0400
«09
0,00
209
«09
«09
0400
72
34
«l5
el5
24
«1l5
o 24
U400
U400
«54
«43
oll
e 34
«36
«02
«02
0,00
0400
« 07
V4
0.00
e43
«21
«55
234
46
0400

0«00

0«00

0.00




-+ S AN LA 2V S

6 0.00 0400 0400

7 0400 0400 0,00

+ oo ccocoeorrnOOOCOCCOCOOCCOCOON BN ONNNNOOICNOCOOROOOONN

NSO VWUVULUMUULDELILILPEL,PPOUOLWLRWLLLWWRRNNRNNRKNNN b e b e b
HMOO SOV EPRNFR IOV LELNROOdOVPEONFR OO E RN OO N L WNEWYE-] WS WA

cooo OO OO N

7 6 6
7 7 6
7 8 6
7 9 6
WEEK= 32
TC= 192
PRODUCT  START FINISH
NUMBER DATE DATE
1
2
3
4
5
6 189 199
7
8
9
10
11
12
13
14

3 600 000 Ce0U

0+00 0,00

PROD e
TIME

130
169
186
169
186
169
169
169
186
51
124
155
155
138
155
138
186
186
82
104
165
124
120
182
182
186
186
172
178
186
104
148
86
124
103
186
102
186
148
10
126

78

96
172
162
154
186
178
186
186
186
186
186
186

186
186

DR

N e L~

0,00 O

-~

.00

0.00 0.00

266
0«00
0.00
000
0«00
000

" 0400
0,00
0400

266
000

«66

+66

+66

066

266

T D600
- 0400
1.00

66
0.00
0,00

" Qe00
0400
0400
000
0400
0400
Ge0U
0«00

o66
0400
0400
0400
0400
0400
100
Q.00
0200
1.00

¢33
1,00
1.00

266
0«00
0400
0+00
000
000
00U
0«00
000
O.0U
0«00
0400

TOTAL
PROD e

060

0.0

0640

040
12756940
0e0
0.0
0.0
0.0
060

Qey

L A

0.00

0400

30
+09
0400
«09
0,00
«09
09
.09\
0400
72
«33
016
e1l6
e25
016
«25
0400
O+00
«55
244
«1l1
«33
«35
202
«02
.00
04,00
«07
« 04
Us00
Py
«20
«53
«33
obly

0.00

«45
0.00
20
094
032
58
«58
o448
«07
12
17
0,00
«04
0«00
0,00
0«00
Ua0u
0,00
0,00

~ .

000

0400




1 2400 0.00 0.00 0e00
7 0,00 000 0400 Ua00
1 1 6
1 2 6
1 3 6
1 4 6
1 5 6
1 6 6
1 7 6
1 8 6
1 9 &6
2 1 6
2 2 6
2 3 6
2 4 6
2 5 6
2 6 6
2 7 6
2 8 6
2 9 6
3 1l '
3 2 6
3 3 6
3 4 6
3 5 6
3 6 6
3 7 6
3 8 6
3 9 6
4 1 6
4 2 6
4 3 6
4 4 6
4 5 6
4 6 6
4 7 6
4 8 6
4 9 6
5 1l

5 2 6
5 3 6
5 4

5 5

5 6

5 7

5 8 6
5 9 6
6 1 6
6 2 6
6 3 6
6 4 6
6 5 6
6 6 6
6 7 6
6 8 6
6 9 6
7 1 6
7 2 6
7 3 6

7 9 6
WEEK= 33
TC= 198

PRODUCT START FINISH PRODe

NUMBER . DATE DATE TIME
1 194 194 .78
2 193 193 032
3 0400
4 0,00
5 | 0400
6 0400
7 0400
8 0400
9 0,00
10 Q0,00
11 0400
12 0400
13 0400
14 0400

1 200 1.60 0400 1.00
2 1.00 0.00 1,00 1.00

3 6200 0«00 1.00 0400

136
175
192
175
192
175
175
175
192
57
130
161
161
144
161
144
192
192
82
110
171
130
126
188
188
192
192
178
184
192
110
154
92
130
109
192
102
192
154
10
126
78
78
102
178
168
160
192
184
192
192
192
192
192
192
192

192

.00

n.nn.

0400 000

0400
000
0,00
0.00
0400
0a00
0.00
0,00
0«00
000
0«00
000
000
0400
0,00
0.00
0400
G400
1,00
0.,00
0«00
0400
0400
0400
0.00
0,400
000
0.00
0«00
0,400
0«00
0400
0.00
0,00
G.00
0400
1.00
0400
Q.00
1.00
1,00
1.00
1.00
0400
0400
0400
000
0400
0.00
0«00
0.00
0«00

0400

0400
0,00
Q00
G400

192 0.00
TOTAL
PROD

421340
347840
040
Oel
G0
(¢ PRY
0.0
040
Oe0
OsU
Qa0
0.0
Oel
0,0

O.UO 1.00

2,00 1400

0.00 OOOO

0,00 0+00

6.00 6.OU

Ue U gl

0o._0n 1,00

n.nn

- -

0«00

«29
oUE
0400
o 08
C.00
«08
«08
008
0,00
«70
32
016
216
o225
ol6
25

0400

000
«57
o442
+10
32
34
«02
«02

0,00

04,00
«07
o 04

04,00
042
«19
«52
«32
43

0400
246

0.00
+19
94
« 34
59
59
a46
«07
el2
«l6

C.00
204

0.00

0,00

0600

0,00

0400

0400

0400

0,00

PRIV

D00

a:inn

0.00




140 *33 29

1 1 4 |
1 2 5 180 «16 +09
1 3 6 198 000 : 0e00
1 4 5 180 o16 « 09
1 5 6 198  0e00 ' U+00
1 6 5 180 216 «Q9
1 7 5 180 - «16 «09 .
1 8 5 180 216 « 09
1 9 6 198 = 0400 0600
2 1 5 62 +16 «68 .
2 2 6 136 0400 . 431 R SR S T E LT
2 3 5 166 o16 el6 .
2 4 5 166 16 . | .16 . ) o T
2 5 4 148 «33 25
2 6 5 166 W16 e16 S | L
2 7 4 148 «33 e25 : '
2 8 6 198 0,00 0,00
2 9 6 198 000 0,00
3 1 B2 o 100 58
3 2 6 116 000 - 4]
3 3 5 176 e16 o1l T e
3 4 6 136 0.00 e31
3 5 6 132 0400 - 33 T e
3 6 6 194 000 «02
3 7 6 194 0,00 .02
3 8 6 198 0.00 0.00
3 9 6 198 ~ 0s00 0400
4 1 6 184 0e00 «07
4 2 6 190 O.00 « 04
4 3 6 198 Ue00 Ua00
&4 4 6 lis Q00 ohl
4 5 6 160 000 +19
4 6 6 98 0400 050
4 7 6 136 0400 «31
4 8 6 115 000 o4l |
4 9 6 198 0400 0.00 T
5 1 102 1.00 + 48
5 2 6 198 0«00 0400
5 3 6 160 0,00 .19 | | o T
5 4 10 1400 +94
5 5 126 1400 436 | : T S
5 &6 78 1.00 ' +60 :
5 7 78 1«00 o560
5 8 6 108 000 ' 45
5 9 6 184 0«00 «07
6 1 6 174 0400 e12
6 2 6 166 0«00 216
6 3 & 198 0.00 0400
6 4 6 190 0400 «04 ' - | S
6 5 6 198 0e00 0400
6 6 6 198 Ca.00 000
6 7 6 198 ' 0«00 0400
&6 8 6 198 " D.00 0,00 Co T ' T T e
6 9 & 198 0«00 0400
7 1 é 198 G600 0«00
7 2 6 198 000 0.00
7 3 & 198 000 0400
7 4 & 198 0400 0«00
7 5 6 198 0«00 0«00 o
7 8 6 198 0400 0400
7 9 6 198 De0UV Va00
WEEK= 34
TC= 204
PRODUCT START FINISH PROD e« TOTAL
NUMBER DATE DATE TIME PROD,
1 0,00 040
2 0,00 CeU
3 04,00 Qa0
4 0.00 0.0
5 0,00 0.0
6 0,00 060
ri 0,00 OV
8 0400 Da.0
9 0400 ' 00
10 0400 0.0
11 200 205 5e64 7224940
12 0400 0.0
13 0400 0.0
14 040UV OaU

3 600 5«00 Ge0 Q.00 0,00 C«00 0 .00 Ce00 Q«0C
4 000 000 UeQU 5«00 U.UU Ueuu QeQ0O Ve JeUU
Uellu Heid lawu EHaldid 560U 5600 Qa0

& Q OO O-OO UOCU U.UU et U.UU UeU () gtdi) ()DOU
L

. . ey RS IR i i 1)
() e} Lo b i g 0 [ ) e tdi)

7 0,00 {Oe0U Uali
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. WEEK= 35
1C= 21
PRODUCT  START
NUMBER DATE

1

2 205
3

4 209
5

6

7

8 206
g
10 209
11
12 210
13
14

1l 2400

2 34,00

3 100

4 3400

5 500

6 1400

7 0,00

1 1

0.00

2,00

1.00

1400

COCPTOCOTOROOOCTOO

o OO

Lo+

o

TR0

FINISH
DATE

205

209

208

228

212

PRODe«
TIME

146 0.00U
186 CeQU
204 0400
186 0400
204 ' 0«00
186 0600
186 . 0a.00
186 0«00
204 _ 0400
68 C+00
142 0«00
172 000
172 0«00
154 0«00
172 . 0.00
154 0«00
204 : 0«00
204 0«00
82 . 1.00
117 83
182 0e0Q0
142 0.00
138 : 0«00
200 0400
200 ' 0.00
204 000
204 Ue00
190 0«00
196 D400
204 0,00
117 «83
166 0,00
104 0400
142 0,00
121 - 0400
204 060U
102 1,00
204 040U
166 0400
10 1,00
131  elb
8 1.00
78 1,00
109 «83
190 04,00
180 000
172 0«00
204 0400
196 0,00
204 0400
204 0400
204 0«00
204 0,00
204 0400
204 - 0,00
204 0400
204 0400
204 0,00
204 0400
204 0.00
204 0,00
TOTAL
PRODe
0.0
829040
0.0
850240
Qe
0s0
0e0
4390340
060
2490234V
040
1233740
0.0
0.0

1,00 1,00 1.00

2,00 0400 0400

0,00 2400 200

4,00 6400 6.00

109 0.00

+28
«08
0.00
«08
04,00
«08
+08
«08
0600
066
«30
¢15
«1l5
24
s15
24
0400
0«00
«59
o2
+«10
030
+32
01
«01
0.00
0.00
«06
+03
0,00
Y
«18
49
«30
+40
0+00
«50
0,00
«18
«95
«35
61
-3
46
« 06
ell
el5
0400
«03
0400
0400
0400
04,00
.00
0400
0e00
0400
0400
0s00
0«00
000

500

6400

+0B

0.00

000

0400

000




1 3 5 210 B¥00 - 0.00 o

1 4 6 192 Ge00 «08

1 5 6 210 0400 0400

1 6 6 192 0e00U <08

1 7 6 192 0s00 .08

1 8 6 192 0400 «08

1 9 6 210 0,00 0,00 ]

2 1 3 T1 «50 eHb6

2 > . 146~ ua3 R T ——
2 3 5 177 el6 e15 )

2 5 5 159 016 24 -
2 6 5 177 e16 Cooeld T e s T R
2 7 5 159 «16 024

2 8 6 210 _ 0.00 - 0400 LT ST L IR T e R
2 9 6 210 0+00 0400

3 1 5 87 W16 +58

3 2 5 122 e16 o4l

3 3 6 188 0400 e10

3 4 4 146 *33 «30

3 5 4 142 33 *32

3 6 6 206 0 o0V «01 I
3 7 6 206 . 0e00 «01

3 8 6 210 000 " 0400 B

3 9 6 210 7 0,00 0,00 LT T T e e
4 1 3 193 «50 «08 ' o o T
4 2 5 201 o16 . e04

4 3 6 210 0400 0400

4 4 5 122 16 o4l

4 5 6 172 0400 o18

4 6 4 108 «33 «48

4 7 4 146 033 «30

4 8 1 122 .83 ohsl

4 9 6 210 G400 0,00

5 1 1 103 «83 +50

5 2 6 210 000 0400

5 3 6 172 0400 e18

5 4 10 1400 «95

5 5 2 133 066 036

5 6 78 1400 062

5 7 78 1400 62

5 8 109 1400 48

5 9 3 193 e50 008

6 1 5 185 16 o1l

6 2 4 176 +33 sl6

6 3 6 210 0+00 0400

6 4 5 201 el6 04

6 5 6 210 0400 0,00

6 6 6 210 0.00 0e00

6 7 6 210 Ue0U 0400 .

6 8 6 210 0400 0400

6 9 6 210 0400 0400 :

7 1 6 210 0400 0e00 :

7 2 6 210 0400 0400

7 3 6 210 0400 0400

7 4 6 210 0400 0400

7 5 6 210 0.00 0400 co : o DR

7 6 6 210 0400 0400

7 7 6 210 0400 0,00

7 8 6 210 0400 0400

7 9 6 210 0400 0400

L WEEKs - 36 ==
TC= 216 e |
PRODUCT  START FINISH PROD. TOTAL o - “mwm”ﬂw" ”,f, - w»'m }f;1T,Tfh?¢fﬁ;
NUMBER DATE DATE TIME ~  PROD. , T B A R
1 ' 0400 0e0 j_. . -
3 0,00 | 040
4 ' 040U 0.0
5 0400 e
6 0400 0,0
7 0400 040
8 0400 0e0
9 0400 0a0
10 0400 OO
11 0400 040
13 0400 040 . o :;f”,” ff;”3_??_
14 0400 L. 040 : o S . B

1 0400 | 0«00 0400 04,00 04,00 0,00 000 000 0,00

2 6400 6400 0400 0,00 0,00 0,00 0,00 0,00 0.00

5 0600 0400 0e00 6400 2400 2400 2400 200 0400

6 Z.OO 2.00. Ga0U 000 0,00 V.00 000 0«00 000

7 0«00 0«00 0«00 0.00 0.00 000 0+00 0400 0«00

1 6 156 - 0«00 027

1 - & 198 = (600 «08 . s



1 3 6 216 0.00’ 0400

1 4 6 198 000 +08

1 5 6 216 0400 0400

1 6 6 198 0e00 e 08

1 7 6 198 0400 «08

1 8 6 198 0600 «08

1 9 6 216 0400 0400 e T T
2 1 71 1.00 67

2 3 6 183 0600 15

2 5 6 165 0400 023 il s
2 6 6 183 o.00 ‘s S e s
2 7 6 165 0.00 23 . B e
2 8 6 2146 000 0400 - : o R L T s s e
2 9 6 216 0400 0400 | o
3 1 6 93 0400 *56

3 2 6 128 0.00 e 40

3 3 6 194 Q400 .10

3 4 146 1400 32

3 5 142 1,00  e34

3 6 6 212 0400 e 01

3 7 6 212 - 0,00 «01

3 8 6 216 0400 0400

3 9 6 216 - 0400 0400

4 1 6 199 0.00 «07

4 2 6 207 0.00 04

4 3 6 216 0400 0400

4 4 6 128 0400 W40

4 5 6 178 000 17

4 6 108 - 1.00 . &850

4 7 146 T 1400 «32

4 8 122 1400 43

4 9 6 216 0,00 0,00

5 1 6 109 0400 49

5 2 6 216 0400 0400

5 3 6 178 0400 17

5 4 10 1.00 «95

5 5 4 137 «33 : «36

5 6 4 82  «33 62

5 7 4 82 e33 62

5 8 4 113 ' «33 47

5 9 6 199 0.00 007

6 1 4 189 «33 812

6 2 4 180 033 e16

6 3 6 216 0400 0400

6 4 6 207 0400 204

6 5 6 216 0400 0«00

6 6 6 216 0400 0400

[ 7 6 216 0a00 0¢00 .

6 8 6 216 000 0s00

6 9 6 216 0400 0400

7 1 6 216 000 0400

7 2 6 216 0600 0,00 _ _

7 3 6 216 0400 0,00 SR - A
7 4 6 216 0600 0400

7 5 6 216 0200 0400

7 6 6 216 0400 0400

7 T 6 216 0600 0400

1 8 6 216 0400 0400

7 9 6 216 0,00 0400

PRODUCT  START FINISH  PROD. TOTAL e P T — )
NUMBER DATE DATE TIME PRODs . . AT S San T L SR T
1 217 217 53 289340
2 0400 040 . .
3 0400 | 040 | - — § ' t_ﬂJ““*:f7“”,TTf_
4 0400 040 '
5 0,00 0.0
6 0400 060
7 0,00 N ¢ Y ¢
8 000 040 7
9 0400 ' 0«0
10 0400 | 0e0
11 000 ' 040
12 0400 ' 0e0
13 0400 040
14 0400 040

1 1.00 1.00 000 1.00 0,00 1;00 1400 1-00 0«00
2 6400 6400 000 0400 100 0,00 1,00 0400 0,00
3 0.00 0.00 100 6.00 6400 0,00 0.00 0400 0«00
4 0,00 0400 0.00 0400 0400 600 6400 6400 0400
5 0«00 0.00 0«00 6400 0«00 0.00 000 0.00 OcQO
6 0400 0400 0400 0.00 0.00 0.00 0,00 000 0.00

7 0,00 0.00 0600 0,00 0,00 04,00 0.00 000 0.00

1 1 5 161 16 ' «27
1 2 5 203 16 «08
1 3 6 222 0400 0.00

1 4 5 ' 203 216 «08 - o N
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NUMBER

\n

~} &

10
11
12
13

14

= bt

PRODUCT

VO NOUVPLONFOONNONMPLUNFRFOONOCOBSIELNPFE YNV, OYODDJOVMEPWVNN OOV E LN OO W

W
[++]

DATE

0400

6400

(LI R

’ FINISH

04,00

600

000

0,00

0.00

000

(S R Ty R RS LR R C R # e (S 30N R ELIRE RS

COOOOC O

rOO0

6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6

DATE

0400

Lo A0 S L0 S

222
203
203
203
222

71
146
189
189
170
189
170
222
222

134
199
146
142
218
218
222
222
205
213
222
134
184
108
146
122
222
115
222
184

10
143

88

88
119
2056
195
186
222
213
222
222
222
222
222
222
222
222
222
222
222
222
222
222

0400
«16
+156

_e16

0400

1400

1,00

0«0Q

0«00
216

0600
«16
0+00

0,00

000

040U
«16

1.00

l.00C

0a00

0,00

0+00

0400

0400

Os00

0400

0.00

000

1,00

1,00

1,00

0«00

0400

0400

0,00

1,00

0e00

0.00

0400

U600

0400

000

0.00

0«00

0«00

0«00

0,00

Q.00

0.00

Q.00

000

0,00

0.00

000

0400

0«00

0«00

0600

0600

PROD.
TIME

6400

0.00

167
209
228
209
228

200

040
080
Qa0
Qe
0e0
060
040

0..00 0.0Q
0100' 000

0.00 000

0s00 0400

0600 000

- 0400
0.0V
0,00
0400
0,0V

0400
+08
«08
«08

0400
68
34
el4
s l4
«23
s l4
023

Qelu

000
e55
39
«10
034
236
«01
«01

0600

0.00
«07
+ 04

0,00
«39
«17
e51
e 34
45

0.00
48

0400
«17

" +95
«35
+60
e« 60
+46
+07
«12
216

0400
« 04

0.00

0400

U600

0400

0,00

000

0.00

Ce00

000

04,00

Qe 00

Oe (0

0400

Ce 00

+26
+08
0,00
«08
0e00

«Q8

0.00

0e00

0«00

0400

Q0«00

0«00
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~
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10
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(%)
P+l

234

wt 8 RN

:j‘:'..—m-..D_‘AT E S

233
234

229

229

SO LN e

~

6 209 0,00
6 209 0«00
6 228 060U
’ 71 1.00
146 100
[3 " 195 0400
6 195 000
6 176 0400
6 195 0400
6 176 000
6 228 0400
6 228 0«00
é 105 0400
6 140 000
6 205 0e00
146 100
142 100
6 224 0e00
6 224 0400
6 228 0400
6 228 000
6 211 000
6 219 0«00
6 228 0600
é 140 000
6 190 0400
108 1«00
146 100
122 100
6 228 0400
6 121 0,00
6 228 0,00
6 190 0400
10 1.00
6 149 0600
6 94 0,00
6 94 0400
6 125 040U
6 211 0«00
& 201 0«00
6 192 0400
6 228 0400
6 219 0400
6 228 0400
6 228 C«00
6 228 0400
6 228 0«00
6 228 0400
6 228 0400
& 228 0400
6 228 000
6 228 0600
6 228 0400
6 228 0,00
6 228 0400
6 228 0600°
6 228 C.00
o DAFES 5 TIME o PRODe o i S EELE
233 « 07 43040
238 4459 4906040
232 3464 4377940
0,00 0e0
0,400 0e0
246 17460 21124340
0,00 0e0
0,00 0a0
0400 0e0
0400 Oe0
0,00 Qel
0,00 0e0
0,00 0e0
0 40U 06U
1400 0400 1400 0,00 100 1400
0,00 5,00 54,00 600 5400 6400
0.00 100 0,00 0,00 0400 0.00
0400 000 0,00 0,00 0,00 000
000 0,400 6,00 64U0 600 600
0400 000 000 0,00 0,00 0,00
000 0400 0400 0,00 0400 0400
167 100
5 214 e 16
6 234 0.00
5 214 «16
6 234 0400
5 214 016
5 214 016

Y J

a4

“n A

«08
«08
0«00
68
+35
«14
o144
22
el4
«22
Ce00
0e00
53
«38
+10
¢35
«37
«01
«01
0eC0O
0400
«07
«03
0.00
«38
+16
52
+35
+46
0,00
46
0400
o16
«95
34
58
«58
45
« 07
ell
el5
0,00
+03
0.00
000
0,00
0.00
04,00
0«00
0,00
0400
04,00
Oeuw
Q.00
04,00
0,00
0,00

1A

28
«08
0,00
«0B8
0400
«08
+08

0400

0400

0,00

0400

000

000
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N
>

239

600

6400

0,00

6000

0400

WO NP W

6
1
6
1
1
1
6
6
6
5
6
6
6
6
6
6
<]
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
5
6
6
6
&
6
241
0.00 0.00
0.00 600
0.00 000
0.CO 0,00
0.00 0,00
0.00 0400
0400 0,00
&
6
6
6
6
6
6
6

234

72
152
i%6
196
176
196
176
234
234
105
146
210
152
148
230
230
234
234
217
225
234
146
196
114
152
128
234
121
234
196

10
149

g4

94
131
217
207
198
234
225
234
234
234
234
234
234
234
234
234
234
234
234
234
234

«83
0400
2«83
283
1.00
«83
1.00
0«00
0400
1.00
0400
«16
0,00
0600
0400
04,00
0,00
0400
000
0«00
0400
0400
000
0,00
0,00
0.00
0,00
1.00
04,00
" 0400
1,00
1.00
1.00
1,00
0,00
0«00
0.00
0400
0,00
000
0.00
04,00
0,00
0400
0,00
0400
0,00
0,00
0,00
0,00
0400
U400V
0400
0,00

0.00

0.00

0400
Ue00Q
0400
000
0,00
0.00
0,00
0400
0e00
000
0400
0.00
0+00
0.00

167
220
240
220
240
220
220
220
240

3062240

000
040

CeV

0aQ
Qa0
0.0

00

0.0
0e0

0.00

6400

0400

0400

0.00

6400

0.00

600

0«00

C.00

1,00
000
0400
U.OU *
Ue00
0400
Ue0U
000
0400

+30
«08
Ue00
+08
0,00
«08
«08
+08
0400

000

000

0«00




r
2

L £ T RER - BE ATy rYy ~™Mm e 7

6 158 0400 Y

2 2 '
2 3 196 1.00 «18
2 4 196 1400 e18
2 5 176 14060 «26
2 6 196 l.00 «18
2 7 176 1,00 «26
2 8 & 240 0400 0.80 C S - _ £; .m:fF'1ﬂ;nt:1l_
2 9 6 240 0400 0400
3 1 105 1.00 _ ‘5 . . e e R et
3 2 6 152 04,00 36
3 3 P 216 000 - 70  .i*”'" W;'f 5 T._.'77'ﬂ f7‘?Tfm;$;;{;T.?".:T“
3 4 ) 158 0400 + 34 ' T
3 5 6 154 0400 ' e35
3 6 6 236 0«00 «01
3 7 6 2386 Cs00 +0] ' ' o "
3 8 6 240 0400 0,00
3 9 6 240 _ 0400 0,00
4 1l 6 223 0600 «07
i 2 6 231 _ 0s.00 «03
4 3 6 240 0400 0.00
4 4 6 152 000 +36
4 5 6 202 O.00 +15
4 6 6 120 0400 - «50
4 7 [} 158 0,00 s34
4 8 & 134 0400 " olsls
4 9 6 240 0,00 0600
5 l 121 _ l.00 . 4G ) _ . N -
5 2 -] 240 0400 0,00
5 3 6 202 Qe00 ' o156
5 4 10 1400 +95
5 5 149 1.00 »37
5 6 94 1400 «60
5 7 94 1.00 o 60
5 8 6 137 000 o542
5 9 () 223 _ Oe QO ' «07
6 1 ) 213 0«00 «1l1
6 2 6 204 ' 0400 «l5
6 3 '3 240 0,00 G600
6 4 6 231 0400 «03
6 5 6 240 Ce00 0,00
6 6 6 240 OeQU 0400
6 7 6 240 ‘Ge00 Ue00
6 8 6 240 04,00 0400
) g 5 240 0.00 0,00
7 1 6 240 0,00 0«00
7 2 6 240 . 0400 0400
7 3 6 240 0400 0,00
7 4 6 240 0400 0400 *
7 5 6 240 0400 0400
7 6 6 240 0400 0400
7 7 6 240 " Ue00 0600 - ) o ' CoTr o R
7 8 6 240 0400 04,00
7 9 6 240 , 0400 04,00
WEEK= 41
TC= 246
PRODUCT START FINISH PROD . TOTAL
NUMBER DATE DATE TIME PROD .

11
12 000 : 0.0

13 0400 040

14 ' 0400 " OeD

4 0400 0.00 000 0600 0.00 0,00 0.00 0,00 0«00

5 6400 000 0,00 6,00 6400 6400 6.00 0.00 0,00

0400 0,00 0.00

7 0600 0400 0400 0,00 0400 0400 0s00 0400 0400
169 066 031
] ; g 225 16 .08
1 3 6 246 0400 0400
] 4 5 225 = W16 .08
] 6 246 0400 0400
! : 5 225 e16 <08
! : 5 225 e16 .08
! . 5 225 .16 .08
: . 6 246 0400 0400
> : 3 75 50 «69
§ ; 6 164 0400 «33



199 W50 219

2 4 3 .
2 5 2 178 66 27
2 6 3 199 *50 19
2 7 2 178 e 66 «27
2 9 6 246 0600 0.00
3 1 105 100 57
3 2 6 158 0400 35 )
3 3 5 221 ' 16 .10 : )
3 4 6 164 0e00 ¢33
3 5 6 160 000 . 34 E
3 6 6 242 000 e01
3 7 6 242 .00 401 ;
3 8 6 246 0,00 0400
3 9 6 246 0e00 000
4 1 6 229 0400 «06
4 2 é 237 000 «03
4 3 6 246 000 0600
4 4 6 158 0400 435 )
4 5 6 208 0400 °15
4 6 6 126 0600 = .48
4 7 6 164 0«00V 33
4 8 6 140 0,00 43
4 9 6 246 0400 0400
5 1 121 1.00 250
5 2 6 246 0400 04,00
5 3 6 208 0400 , e15
5 4 10 1400 «95
5 5 149 1.00 = L39 R :
5 6 94 1400 61 '
5 7 94 . 1400 o6l
5 8 6 143 0400 o4l
5 9 6 229 0400 206
6 1 ) 219 0400 «10
6 2 6 210 0400 ol4
6 3 6 246 0400 0400
6 4 6 237 0,00 «03
6 5 6 246 0400 0400
6 6 6 246 0.00 0400
6 7 6 246 0400 0400
6 8 6 246 0400 0400
6 9 ) 246 000 000
7 1 6 246 0600 0400
7 2 ) 246 0«00 0600
7 3 6 246 0400 0,00
7 4 6 246 0600 0,00
7 5 6 246 0400 0400
7 6 6 246 0400 0400
7 7 6 246 0400 0400
7 8 6 246 04,00 0.00 »
7 9 6 246 0,00 0,00 c
WEEK= 42
TC= 252
PRODUCT  START FINISH PROD TOTAL
NUMBER DATE DATE TIME PROD «

3 0400 0e0 ) | |
4 247 252 5035 eze2zse0 )
5 247 290  43.85 26315740 N T

. 0.00 oo - R m; - | ; | .

8 0400 000 | |

9 0400 - 0a0
10 0400 0e0 ‘

11 0.00 0e0

12 0,00 060

13 0400 00

14 0,00 | Ol

1 6400 0400 0400 0400 0,00 0400 0s00 0s00 0400
2 6400 0400 0400 0,00 0,00 0,00 0.00 0400 0400
3 6400 0400 6s00 000 6.00 6,00 6s00 0s00 0s00 o '.'“: "-l iT_fj11ﬁfT'”.
4 0e00 6600 0400 0,00 0,00 0,00 0s00 6400 0400
5 6400 0400 0400 0400 6s00 6400 6400 6400 0400
6 0e00 6400 0e00 6400 0,00 0400 0s00 0400 0400

7 0.00 0.00 000 0600 0.00 0,00 0400 0.00 0.00

1 1 169 " 1400 32
1 2 6 231 0400 .08
1 3 6 252 0400 0e00
1 4 6 231 0400 .08
1 5 6 252 040U 0400
1 6 6 231 0400 «08
1 7 6 231 0400 «08
1 8 6 231 0400 «08
1 9 6 252 000 0400
> 1 75 1400 «70
2 2 6 170 0600 032

2 2 (3] 205 04,00 o 7.18 o B o 7 L




205

040U

.18

2 4 6 :
2 5 6 184 000 026
2 6 6 205 0a00 e18
2 T 6 184 CeQ0 26
2 8 6 . 252 0«00 U600
2 9 6 252 0400 0400
3 1 105 1.00 58
3 2 6 164 Oe00 034
3 3 221 1400 12
3 4 6 170 OeG0 «32
3 5 160 1.00 «36
3 6 242 1,00 «03
3 1 242 100 «03
3 8 ') 252 0400 000
3 g 6 252 0«00 0400
4 1 6 235 0.0V +06
4 2 237 1006 + 05
4 3 6 252 0400 0400
4 4 6 164 0.00 034
4 5 () 214 0«00 el5
4 & 6 132 0600 47
4 7 6 170 0400 «32

4 8 140 1.00 s 44
4 9 & 252 0«00 0400
5 1l 121 1.00 «51
5 2 6 252 0600 0,00
5 3 [} 214 0.00 15
5 4 6 lé 000 «93
5 5 149 1.00 + 40
5 6 4 1.00 052
5 7 94 1400 b2
5 8 143 1.00 43
5 9 & 235 0400 206
6 1 6 225 0400 «10
6 2 : 210 100 s 16
6 3 6 252 0«00 0.00
6 4 237 1.00 «05
6 5 6 252 0400 0600
é ) & 252 000 000
6 7 6 252 0«00 0400
6 8 é 252 0,00 0,00
6 9 6 252 000 0400
7 1l 6 252 000 0.00
T 2 6 252 0400 0,00
T 3 6 252 0400 0400
7 4 6 252 0400 0400
7 5 6 252 0400 G400
7 6 6 252 Ce0U 000
T 7 6 252 0s00 0400
7 8 6 252 0.,00 0.00
7 9 [} 252 000 0e00

WEEK= 43

TC= 258

PRODUCT START FINISH PROD. TOTAL

NUMBER DATE DATE TIME PROD.,

13

14

N RN N R e el o e et

FLNEFEF VDOV VN R

000

0400

261

0.00

0400

o0

o O O

175
237
258
237
258
237
237
237
258

75
176
211
211

190

Oe0

10617940

0.00 0400
0,00 0400
6400 6400
0,00 0400
600 6400

- 0400 ‘0«00

Q.00 0400

0400
0,00
0,00
0400
000
0400
0,00
0«00
0400
1.00
0400
D0V
Ca.00

0400

600

«32
«08
000
+08
0,00
+08
+08
«08
0400
e 70
+31
218
«18

s 26

0400

0«00




!

211 0.00 .18

2 [} 6 , :
2 7 6 150 0«00 «26
2 8 6 258 ' 0«00 0,00
2 9 6 258 0,00 04,00
3 1l 105 1,00 ' «5o
3 2 6 176 Oe00 34
3 3 221 1400 14
3 4 6 176 Qe00 31
3 5 160 1.00 «37
3 3] 242 - 1.00 «06
3 7 242 . 1.00 . « 06
3 8 6 258 B 0400 0«00
3 9 - 258 G000 0,00
4 1 235 1.00 «08
4 2 237 1.00 «08 -
4 3 6 258 0.00 0400
4 4 & 170 ) G+ 00 34
4 5 6 220 Q.00 old
4 6 & 138 : 000 45
4 7 6 176 Q0400 31
4 8 140 1.00 o 45
4 9 6 258 0400 0400
5 1 121 100 o 53 ' o e T
5 2 252 1.00 «02
5 3 [ 220 : 0400 ol
5 4 - 16 1.00 «93
5 5 149 1.00 o42
5 & 94 1.00 063
5 7 94 1.00 63
5 8 6 149 000 b2
5 9 6 241 0«00 «06
6 1l 6 231 0«00 010
6 2 5 21é : CeQO «16
6 3 & 258 Ua00 0,00
5 4 237 : 1,00 «08
& 5 6 258 0.0u 0400
6 6 6 258 0.00 000
6 T 6 258 0400 0400
6 8 6 258 0400 G400
6 9 6 258 0,00 0,00
7 1l 6 258 ' 000 Q.00
T 2 6 258 0«00 U600
7 3 6 258 QeDUV 0400
7 4 & 258 0400 U400
7 5 6 258 0«00 0«00
7 6 é 258 0eQ0U Ce0Q
7 7 é 258 0,00 0400
1 8 6 258 0«00 0400
7 S 6 258 0.00 OsuU -

WEEK= 44

TC= 264

PRODUCT START FINISH PROD TOTAL

NUMBER DATE DATE TIME PROD . : - : ' : B
1 0400 0.0

14 262 263 2.16 2556240

1 0400 0400 0400 0400 0,00 0400 0,00 0.00 0e00
2 6400 0e00 0s00 0e00 0400 0a00 0400 0s00 000
3 6400 0400 6400 0400 6400 64,00 6400 0,00 0400
4 5400 5400 0e00 0400 0,00 0400 0600 6400 0400

5 5400 500 0400 5400 6400 5,00 5400 000 0«00

11 6 181 0400 .31
1 2 6 243 0,00 007
1 3 6 264 0400 0400
1 4 6 243 Q.00 «07
1 5 6 264 0«00 0.00
1 6 6 243 0400 . « 07
1 7 6 243 000 «07
1 8 6 243 0400 07
1 9 6 264 0.09 Ue00
2 1 75 100 o71
2 2 6 182 0«00 e31
2 3 6 217 000 17
2 4 6 217 0400 «1l7
2 5 6 196 0400 .25
2 6 6 217 000 17

] “ [ ' 196 0«00 025 o o




264 0i00 0406

2 8 6
2 4 6 264 Ge0u Ua00
3 1l 105 1.00 «60
3 2 6 176 0«00 «33
3 3 221 1+0u : +16
3 4 6 182 0«00 «31
3 5 160 . 1.00 «39
3 6 242 1.00 o «08 B o
3 7 42 . 1o00 _ ‘o8 , S . o s SR
3 8 6 264 000 0,00
3 9 6 264 000 0+Q0 .
4 1 1 236 «83 10
4 2 1 238 «83 « 09 .
4 3 6 264 Ce00 Ue00
4 4 6 176 0«00 ¢33
4 5 6 226 000 «ld
4 & 6 144 0«00 45
4 7 6 182 0.00 +31
4 8 140 100 46
4 9 6 264 O 00 000
5 1 1 122 «83 «53
5 2 1 253 «83 e 04
5 3 6 226 ' 0«00 elé
5 4 1 17 «83 +93
5 5 149 1400 «43
5 6 1 95 «83 o564
5 7 1 95 «83 264
5 8 6 155 Ca00Q o41
5 9 6 247 , 0400 e 06
6 1 6 237 Ce00 «10
6 2 6 222 0«00 «15
6 3 6 264 0600 0600
(3] 4 1 238 «83 « 09
[} 5 6 264 0400 0400
6 6 6 264 0400 0.00
6 7 6 264 0600 V00
6 8 6 264 000 0400
(3 9 6 264 Ce0U 0400
7 1 é 264 0400 0.00
7 2 6 264 000 0,00
7 3 6 264 0a.00 0,00
7 4 6 264 0«00 000
r 5 6 264 0400 0400
T 6 & 264 0.00 Ce00
7 7 6 264 0,00 0400
T 8 6 264 0400 0«00
7 S 6 264 0.00 0600

WEEK= 45 -

TC= 27

PRODUCT START FINISH PROD. TOTAL

NUMBER DATE DATE TIME PROD,
1 0.00 040

2 . 0400 __” 0e0

6 0000 - | Oo0 R T et o
7 0400 | 0e0 - | e

8 0400 040 e

9 0.00 0.0 . L Lanrio ,__uk,,.... S - _
" ‘ 0200 0.0 . | _t .':._. B , R
11 | 0600 0e0

12 0400 000

13 0400 040

14 265 265 .34 407240 ;

1 0.00 0e00 0400 0,00 0400 0400 0.00 0400 0400
2 5400 000 0400 0,00 0400 0,00 0,00 0s00 000
3 6400 000 6000 0400 6400 6400 6400 0400 0400
4 1400 1400 0400 0400 0400 0,00 0400 600 0.00
5 1400 1e00 0,00 1400 6400 1400 1400 0,00 000
é 0,00 0e00 0s00 1400 0400 0.00 000 0s00 0400

7 0400 0400 0.00 0400 0,00 0.00 0400 000 0.00

6 187 ) Q.00 _ «30
i ; 6 249 0«00 «07
1 3 6 270 ' 0e0U 0400
i 4 6 249 040U « 07
1 5 & 270 GeCGU 0400
1 6 6 249 0«00 «07
1 7 6 249 0,00 «07
1 8 & 249 000 «07

& 270 0.,00 0400
! 4 75 1.00 o 72
2 ; | 6 188 0400 e
3 3 6 223 000 17
2 4 6 223 0.00 «17
2 5 &6 202 0400 +25
2 6 6 223 000 17
g 8 6 270 0400 0.00

- - ra 270 0400 0,00 o B —
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TC= 276

PRODUCT START FINISH PROD.

NUMBER DATE DATE TIME
1 0400
2 0400
3 0400

12 ' 0400
13 | 0400
14 271 272 1485

2 6400 0.00 0.00 0.00
3 6.06 0.00 6400 0,00
4 200 2400 0,00 0.00
-5 2,00 2,00 0400 200
6 0.CO 0«00 000 200

7 ¢.00 0.00 0400 000
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105

1.00

182 Ue QU
221 100
188 000
160 1..00
242 1.00
242 100
270 0«00
270 Oe0C
241 s16
243 =16
270 0«00
182 0600
232 0«00
150 0«00
188 000
140 1.00
270 0400
127 s 16
258 016
232 0400
22 216
149 100
100 +16
100 16
161 0«00
253 0«00
243 Ge00
228 000
270 000
243 slb
270 000
270 0«00
270 0400
270 0600
270 Oe00C
270 CeOU
270 000
270 GCe00
270 0«00
270 Q00
270 O 400
270 UeQu
270 0400
270 000
TOTAL
PROD,

Oel

U0

0.0

193
255
276
255
276
255
255
255
276

75
194

229

229
208
229
208
276
276
105

18R

Qe

0«0
2193440

0,00

0,00

6400

0,00

2400

0«00

0«00

600

0400

200

0a00

_0.00

000
0,00
0,00
0.00
0,00
0400
0«00
000
000
1400
0400
0400
0.00
0400
0,00
0,00
0,00
0400
1.00

o651
e32
«1l8
«30
o 40
010
210
0600
0.00
«1l0
210
0. 00
32
elé
s 44
«30
«48
Ge00
e52
+04
)
+91
44
62
62
«40
«06
10
«1l5
CeQ0
10
0400
0.00
04,00
0600
0«00
04,00
0400
0400
000
Ce00
V.00
Q.00
0400
Q.00

+30
«07
0e00
«07
0,00
«07
« 07
+07
000
+72
29
«17
+17
24
17
024
0,00
0e00
e61

0400

0.00

000

Q400

0«00

L.
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T 521 ©1.00 019 e N . A o

3 3
3 4 6 194 V.00 29
3 5 160 1400 42
3 6 242 1400 01l2
3 7 242 1400 el2
3 8 3 276 00U 0400
3 9 6 276 0400 0400 .
4 1 4 245 .33 o11
4 2 4 247 «33 : +10
4 3 6 276 0400 0400
4 4 6 188 0600 7 L31
4 5 6 238 0400 e13
4 6 6 1156 0600 T o443 B
4 7 6 194 0400 29
4 8 140 1400 49
4 9 6 276 0400 0e00
5 1 4 131 : «33 52
5 2 4 262 33 «05
5 3 6 238 0400 T ,113
5 4 4 26 e33 «90
5 5 149  1.0U YN
5 6 4 104 33 o662
5 7 4 104 +33 62
5 8 6 167 0400 *39
5 9 6 259 0400 © +06
6 1 6 249 0400 e 09
6 2 6 234 0,400 . e15
6 3 6 276 0,00 0400
6 4 4 247 033 010
6 5 6 276 0,00 U400
6 6 6 276 0400 04,00
6 7 6 276 0600 0400
6 8 6 276 . 0400 0.00
6 9 6 276 0400 0400
7 1 6 276 0e00 . 0400
7 2 6 276 0400 0+00
7 3 6 276 0400 0400
7 4 6 276 0400 0,00
7 5 6 276 0400 0400
7 6 6 276 0400 0400
7 7 6 276 0,00 0400
7 8 6 276 0400 0400
7 9 6 276 0600 0400
WEEK = 47
TC= 282
PRODUCT  START FINISH PROD. TOTAL )
NUMBER DATE DATE TIME PROD,
1 0,00 040
2 0,400 060
3 0400 0.0
4 0,00 De0

14 277 278 1455 1835240

1 0400 000 0.00 0«00 0.00 0.00 0«00 0.00 000
2 6400 0.00 0«00 0400 0,00 0400 0«00 0.00 000
3 6400 0,00 600 0,00 6400 6400 6400 0.00 0,00
4 2400 2400 0,00 0,00 0.00 0.00 0400 6;00 G.00
5 2400 200 0400 2400 6400 2400 2400 0.00 0«00
<] 0.00 000 0.00 200 000 000 0400 0400 000

7 0400 0400 0«00 04,00 0,00 0400 0,00 0,00 0.00

1 i 6 199 0400 «29
1 2 6 261 0.00 07
1 3 6 282 O.Oi:J Ue00
1 4 6 261 0600 «07
1 5 6 282 0400 0400
1 6 6 261 0400 «07
1 7 6 261 000 «07
1 8 6 261 ColU «07
1 9 6 282 0400 000
2 1 75 1,00 «73
2 2 6 200 0400 «29
2 3 6 235 000 016
2 4 6 235 0400 o16
2 5 6 214 0400 24
2 6 6 235 0«00 e16
2 7 6 214 0400 024
Z 8 6 282 0600 G600
2 9 6 282 0400 0400
3 1 105 1.00 062
3 2 6 194 0400 e31
3 3 221 1,00 e21

x 4 6 200 Q0e00 029 S ,
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WEEK= 48

TC= 288

PRODUCT START FINISH PROD.

NUMBER DATE DATE TIME
1 0400
2 000
3 0«00
4 0,00
5 0400

1400

160
242 100
242 1.00
282 0«00
282 CeQU
249 «33
251 «33
282 0400
194 0«00
244 0+00
162 Q.00
200 0«00
140 1.00
282 0400
135 ¢33
266 ¢33
244 0«00
30 33
149 1400
108 ¢33
108 _ . #33
173 Ce0O
265 000
255 0400
240 0.00
282 0400
251 33
282 Ue00
282 0400
282 Q.00
282 Qe0QU
282 0«00
282 0«00
282 0«00
282 0400
282 000
282 0400
282 0«00
282 0,00
282 0400
282 Ce00

TOTAL
PROD.,

060
Vel
Cel
Ca0
Qe

43
o 14
+14
Q.00
0.00
o1l
«10
U600
«31
el3
42
29
¢50
Ue00
«52
«05
e1l3
«89
o447
+61
+61
«38
«06
«09
14
0.00
«10
0«00
0,00
0400
Ve 00
0,00
0.00
0«00
0400
0400
0400
0e00
0.00
0,00
0400

1 0400 0.00 0400 0G0
2 6400 0«00 000 0.00

3 6400 0«00 6400 0,00

.6 000 0«00 0400 0.00

7 0«00 0.00 0.00 04,00

LVOLWOLVWWLWRNRNNMPONNNNNN R
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205
267
288
267
288
267
267
267
288

75
206
241
241
220
241
220
288
288
105
200
221
206
160

242

1400

«28
« 07
0600
«07
0.00
+07
«07
07
0,00
o713
«28
o 16
s16
23
«16
«23
0400
0400
+63
30
23
«28
o by

0«00

000

000

000

0«00

000

" 0400
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3 7 242 1400 «15 T o B T
3 8 6 288 000 0400
3 9 6 288 0400 0400
4 1 6 255 0«00 ol1
4 2 6 257 . 0400 10
4 3 6 288 000 0,00
4 4 6 200 0400 «30
4 5 6 250 0400 e13
4 6 6 168 0«00 o4l N IR SO
4 7 6 206 000 °28
4 8 140 100 e51
4 9 6 288 0400 0.00 )
5 1 6 141 © 0e00 e51
5 2 6 272 0«00 «05
5 3 6 250 0400 e13
5 4 6 36 0400 e87
5 5 149 B 1400 48
5 6 6 114 0400 «60
5 7 6 114 000 T #60
5 8 6 179 0400 37
5 9 6 271 04,00 «05
6 1 6 261 0400 «09
6 2 6 246 0e0U ol4
6 3 6 288 0400 0400
6 4 6 257 0400 e10 ' S , e
6 5 6 288 0eQU 0400 -
6 6 6 288 0400 0,400
6 7 6 288 000 0400
6 8 6 288 T 000 0400
6 9 6 288 0400 000
7 1 6 288 0400 0400
7 2 6 288 0400 0400
7 3 6 288 0400 0400
7 4 6 288 000 0400
7 5 6 288 0400 000
7 6 6 288 0«00 0400
7 7 6 288 0400 0s00
7 8 6 288 0400 0,00
7 9 6 288 . 0400 000
WEEK = 49
TC= 294
PRODUCT  START FINISH PRQD. TOTAL
NUMBER DATE DATE TIME PROD. - ' -
1 291 293 2497 16050,0
2 0600 0,0
3 0400 0e0
4 0,00 040
5 0400 060
6 0600 040

10 291 327 36092 47266340 )
11 0400 040 )

12 0,00 040

13 0400 | Oeu

14 289 290 2407 2450840 )

1 3400 3400 0400 3,00 0400 3400 3400 300 0400
2 6400 4400 0400 0400 3,00 0.00 3400 0.00 0e00
3 2400 0,00 5400 4400 6.00 2,00 2400 0.00  0+00
4 2400 2400 0.00 0400 0,00 4,00 4,00 6400 0400
5 2400 2400 0«00 600 2;00 2400 200 C«00 OfOO

6 0400 0400 0.00 200 0.00 0.00 0«00 0«00 000

7 0400 000 0.00 0,00 0,00 0400 000 000 0.00
i 1 3 208 «50 ' 29
1 2 3 270 «50 _.08
1 3 6 294 0400 0400
1 4 3 270 50 +08
1 5 6 294 0,00 0.00
i [ 3 270 «5U 208
1 7 ‘3 270 «50 «08
1 8 3 270 «50 «0B
1 g 6 294 ) Q.00 Q0«00
2 1 75 1.00 o T4
2 2 2 208 066 229
2 3 6 247 0«00 +15
2 & 6 247 0a00 " el5
2 5 3 223 «50 e 24
2 & 6 247 04,00 «1l5
2 7 3 223 50 « 24
2 8 6 254 " 0600 _ 0400
2 9 6 294 0400 0.00
3 1 4 109 ¢33 62
3 2 6 206 0400 029
3 3 . 1 222 «83 + 24
3 4 2 208 ebHb +29
3 5 160 ' 1.00 +45
3 - 6 4 246 . 33 16
3 T 4 246 «33 16
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294 0,00

3 9 6 _
4 1 4 259 33 ell
4 2 4 261 33 oll
4 3 6 294 0.00 0«00
4 4 6 206 0400 ' 29
4 5 6 256 0400 12
4 6 2 170 «66 042
4 7 2 208 e66 «29
4 8 140 1.00 «52
4 9 6 294 0.00 0.00
5 1 4 145 33 j 50
5 2 4 276 33 +06
5 3 6 256 0400 w12 - T
5 4 36 1.00 87
5 5 4 153 33 ' a7
5 6 4 118 ¢33 59
5 T 4 118 33 «59
5 8 6 185 04,00 37
5 9 6 277 0400 «05
6 1 6 267 0400 09
6 2 6 252 - 0400 ol4
6 3 6 294 0.00 0400
6 4 4 261 33 o1l
6 5 6 294 0e00 0.00
) 6 6 294 0400 0e00
6 T 6 294 0400 0400
6 8 6 294 0a00 0«00
6 9 6 294 Q.00 0600
7 1 6 294 0400 0.00
7 2 6 294 0eQ0 Ua00
7 3 6 294 000 0.00
7 4 6 294 000 0400
1 5 6 294 0400 0400
7 6 6 294 0«00 0,00
7 7 6 294 0.00 0400
7 8 6 294 0400 0.00
7 9 6 294 0,00 0,00

WEEK= 50

TC= 30

PRODUCT START FINISH PROD TOTAL

NUMBER DATE DATE _ TIME PROD,
1 295 295 e 56 305040
2 0400 0a0 B
3 0400 0.0
4 0400 Oe0
5 0,00 0,0
6 0400 Oe0
7 0,00 0,40

1 1400 100 0.00 1,00 0.00 1400 1.00 1400 000
2 6400 6400 0400 Ca00 1.00 0.00 1.00 0400 0.00
3 0«00 0.00 1.00. 6400 6.00 0,00 0400 0,00 0.00
4 0400 0.00 Q.00 G.00 0.00 6.00 6400 66 VU 0.00
5 0.00 0.00 0.00 6400 0,00 0400 0400 0.00 0+00
6 0400 0«00 0400 0,00 0.00 000 0.00 0,00 0«00

T 000 0.00 0.00 0,00 0,00 0.00 0400 0400 0«00

l 1 5 213 . el6 : 29
1 2 5 275 «16 +08
1 3 6 300 0400 © 0400
1 4 5 275 e1l6 «08
1 5 é 300 0400 0400
1l 5 5 275 elb «08
1 7 5 275 ol6 +08
1l 8 5 275 o16 «08
1 9 6 300 Qa00 : 000
2 1 75 : 1.00 » 75
2 2 208 _ 1,00 30
2 3 6 253 0400 +15
P 4 6 253 04,00 «15
2 5 5 228 «16 24
2 6 6 253 0,00 o158
2 7 5 228 +16 o2t
2 8 6 300 00U 000
2 9 & 300 0400 000
3 1 6 115 000 o651
3 2 6 212 0400 29
3 3 5 227 216 224
3 4 208 1.00 30
3 5 160 I.OQ 46 _
3 6 6 252 0,00 ¢1lb . .
3 7 6 252 0,00 +16
3 8 6 300 0400 0400
3 9 6 300 Cs0Q0 0400

@ 1 & ' 265 0,00 oll - S




4 2 6 267 0e0v e11 7 ' o TET T T '
4 3 6 300 0«00 0.00
4 4 & 212 Q.00 29
4 5 6 262 000 «12
4 [ 170 1.00 S 43
4 7 208 1,00 «30
4 8 140 ' 1.00 +53
4 9 6 360 0,00 0,00
5 1 6 151 - 0400 «49
5 2 6 282 Q400 - «06
5 3 6 262 0,00 012 . R o
5 4 36 1400 «B88
5 5 6 159 000 47 ' S T e T
5 6 6 124 0400 58 ' '
5 7 6 124 0.00 «58
5 8 6 191 0400 036
5 9 6 283 0,00 «05
6 1 & 273 0.00 «09
6 2 6 258 0400 014
6 3 & 300 0400 04,00
6 4 6 267 0400 o1l
6 5 6 300 000 Q.00
6 6 6 300 Ge0U 0s00
6 7 6 300 04,00 0400
6 8 6 300 000 0«00
6 9 6 300 000 0«00
7 1 6 300 Qe00U 0.00
7 2 6 300 0400 0400
7 3 6 300 0,00 04,00
7 4 6 300 0,00 0,00
T 5 6 300 0400 0,00
7 6 & 300 0400 0.00
7 7 6 300 0400 UeQQ
T 8 6 300 Q.00 Ve 00
7 9 6 300 0400 0s00

WEEK= 51

TC= 306

PRODUCT START FINISH PROD TOTAL

NUMBER DATE DATE TIME PROD .
1 0400 Oe0
2 0400 Oel
3 000 040
4 0400 040
5 0,00 040
6 0,00 Q0
7 0,00 0eQ
8 0.00 060

2 6400 6500 0,00 0.00 0,00 0400 0«00 000 000

3 0,00 0400 0s00 6400 6s00 0400 0400 0s00 0400
4 0600 0e00 0e00 04,00 0,00 6400 6400 6400 0400
5 0,00 0s00 0400 6600 0,00 0400 0400 0e00 0400
6 000 0400 0.00 0.00 0,00 0.00 0.00 0+00 0400

7 0.00 0«00 0.00 0.00 0,00 0,00 0400 0«00 0.00

219 000 »28

i ; g 281 0«00 «08
1 3 6 306 0e0V 0400 , 3 L
1 4 6 281 - 0400 .08 | o
1 5 6 306 000 0.00 : o SRNPTE
1 é 6 281 0.00 +08
1 T 6 281 0400 +08
1 8 6 281 0.00 «08

9 6 306 0«00 0,00
2 1 75 100 o715
2 208 1.00 _ «32
g g 6 259 0400 e15

4 6 259 0400 o15
g "5 6 234 0400 23

6 6 259 000 .15
: 7 & 234 0.00 23
2 8 & 306 0,00 0.00
2 6 306 0400 0400
2 i 6 121 000 60
; > 6 218 0,00 = 428
2 2 6 233 0400 023
2 > 208 1.00 «32
3 M 160 1.00 Y
2 A 6 258 0400 e15
2 2 6 258 000 el5
3 7 & 306 000 000
3 8 6 306 0400 0400
2 ? () 271 D600 oll
: ; 6 273 0400 «10

- " alle 0. no o.00 o e
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4 5 6 268 0«00 ol2
6 170 1.00 A
2 7 208 100 032
8 140 © 1600 54
4 9 6 306 040U 0a00 o o S
5 ] p 157 oe00 tus S _ S
5 2 6 288 0.00 .05 . L R < L R T
5 3 6 268 o 0,00 «12 : - e S T e e
5 4 36 1400 «88 ' ' o -
5 5 6 165 04,00 046
5 6 6 130 0400 57 T
g 7 6 130 0400 | 57 o LT e e
5 9 p 289 000 . %es o L e
2 1 6 279 0400 .08 '
2 p 266 000 s o . . o o
2 3 6 306 0400 0400 ' o B o
4 6 273 0400 «10 = ' S
2 5 6 306 0.00 ! 0.00
6 6 306 0600 0400
6 7 6 306 0400 0400
6 8 6 306 0600 ' 04,00 ' ' T e T
6 9 6 306 0.00 0400 R
; 1 6 306 0,00 0400
2 6 306 0400 0,00
7 3 6 306 0400 0400
7 4 6 306 0400 0600
7 5 6 306 000 0.00
7 6 6 306 0e0U 0.00
7 7 6 306 0.00 0400
7 8 6 306 0400 0400
7 9 6 306 0400 0400
WEEK= 52
TC= 312
PRODUCT  START FINISH  PROD.  TOTAL
NUMBER DATE DATE TIME PROD .
1 0400 040
2 0400 040
3 0400 040
4 04,00 Oe0
5 0400 00
6 0400 040
7 0400 Ol
8 0,00 040
9 0400 040

12 307 308 le56 62T70e0

13 0400 040 4
14 - 0400 T 0e0 T

1 0600 000 0400 000 0,00 0400 0s00 000 0400
2 6400 6400 0400 0400 0,00 0600 0400 0,00 0000 | T D0 7ot T T T
3 0400 0400 0400 6400 6600 0400 0o00 0,00 000
4 0e00 0600 000 0400 0400 6400 6400 6400 0400
5 0600 0e00 0400 6400 2400 2,00 2,00 2400 0400
6 2600 2400 0400 0400 0400 0400 0400 0400 0400

7 0.00 0«00 0.00 0.00 0.00 0,00 000 0«00 0«00

1 1 6 225 0400 227
1 2 & 287 0400 «08
1 3 6 312 0600 G400
1 4 6 287 Ce00 «08
1 5 6 312 0400 0,00 _ _ a I N
1 6 6 287 0«00 «08
1 7 6 287 N 0400 «08
1 8 153 287 0.00 «08
1l 9 6 312 0«00 ~ 0e00
2 1 75 100 o 75
2 2 208 1.00 «33
2 3 6 265 0400 «l5
2 4 6 265 000 e1l5
2 5 6 240 0e00 023
2 6 6 265 0,00 el15
2 7 6 240 0400 «23
2 8 é 312 Oe0V 0,00
2 2 &6 312 U.00 ' 0400
3 1 6 127 000 «59 ' .
3 2 6 224 0«00 028
3 3 6 239 D00 e23
3 4 208 1.00 «33
3 5 160 100 _ «48
3 6 & 264 000 o15
3 7 6 264 0.00 «15
3 8 & 312 0600 0.00
3 4 6 312 0400 0400
4 1 [} 277 0400 ell
4 2 & 279 Ja0U «1l0
&4 3 & 312 Ue0QU 0400
4 4 6 224 0+00 ~ e28

N C e e e oy [P S ~ An - P,
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4 7 208 1.00 33
4 8 140 1400 .55
4 9 6 312 040U 0400
2 1 6 163 0,00 47 _ o o -
5 2 6 294 0400 «05 | o
5 3 6 274 0400 012 ) e
5 4 36 1.00 «88
5 5 4 169 033 45 ' SR e T
> 6 4 134 33 ) 57 . . . .
2 7 4 134 «33 57 L _ - IR
> 8 4 201 . «33 35
.29 6 295 0400 05 | L e
6 1 4 283 e33 009
6 2 4 268 33 el4 o ' . ' ' ) ] 7 oo e e
6 3 6 312 0400 0400
6 4 6 279 0400 .10
6 5 6 312 0400 0,00
6 6 6 312 0400 0,00
6 7 6 312 0400 0400
6 8 6 312 0,00 0400
6 9 6 312 0400 000
7 i 6 312 - 0,00 0400
7 2 6 312 0e00 0e00
7 3 6 312 0400 T 0400
7 4 6 312 Oe0U G400
7 5 6 312 0600 0400
7 6 6 312 0400 0400
7 7 6 312 0400 0400
7 8 6 312 000 0400
7 9 6 312 0400 0400
4 GROUP EFF= .07
«~ _ GROUP EFF= «28
Z_ GROUP EFF= »31
GROUP EFF= 24
i\ GROUP EFF= +39
GROUP EFF= .05
GROUP EFF= 38 B 7 -
GROUP EFF= o2
A -
7 GROUP EFF= 06 | R e S
‘> GROUP EFF= .05

GROUP EFF= 23 <.
/", GROUP EFF= 023 ) K T T “'_”i“' E
.. GROUP EFF= 017 7
/7 GROUP EFF= 29 S . o _ - o :“   _;;€;; fii:szffi;7f'"
' GROUP EFF= .28
/.. GROUP EFF= 018 _ _ o o _i_“;w.,
! GROUP EFF= 23
‘' GROUP EFFs= o15
GROUP EFF= o27
_ 7 GROUP EFFz. 027
2. GROUP EFF= 32
. GROUP EFF= ¥
GROUP EFF= «59
_ GROUP EFFs= «43
GROUP EFF= o bt
 GROUP EFF= 043
' GROUP EFF= 51
_* GROUP EFF= o5
GROUP EFF= 36
’ GROUP EFF= «39
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THE NACHINE
NUMBER OF THE MACHINE

"PRUDDL(I)*PRODUCTION RATE PER DAY
PROD(II*NUMBER -OF - PROBUCTIO
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