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Dear Sir,

This report titled "WORK TERM - II REPORT"
has been prepared for the works for the Production
Planning and Control Department of Northern Digital
Exchanges Limited. The assingnements during the
Work Term were supervised by Mr. S.S.Sodhi, Deputy

Manager Manufacturing.

Northern Digital Exchanges Limited 1is a
manufacturer of EPABX s (Electronic Private
Automatic Branch Exchange) and as the distinction
of being amongst the first companies to start the
delivery of totally digital EPABX systems to the
market a year ahead of most of its competitors.
Presently NODE is manufacturing four models under

the NE series and two models under the I0X series.

This "Work Term-II report” contains the

reporte on the following projects, which were




1.Preparation of Two Handed Process Charts &
Development of Time Standards for NE-40 & NE-50
Cards.
2 .Preparation of Draft Invoices for Fourth Shipment
from OKI.
3.Development of a OSystem for Manufacturing
Codification of Cards & Other Equipment in Qrder to
Make the Production Status of the Above Said More
Meaningful.
4.Development of a Software to Calculate and
Compare the Landed Cost of the Material Which Can
be Procured from Different Vendors, with the
Objective of reducing the Material Cost.
5 Cost Benefit Analysis with the utilsation of
Paper Scrap.
6.Preparation of Production Process Manual.
and the routine activities which were performed.
The time standards have been prepared for the two
"higher models” for the various process centres.
Also the Two Handed Process Charts have been
prepared.
The project titled Production Process Manual has
also been put in the software form.

This report has been prepared and written
by me and has not received any previous academic
credit at this or any other institution. I would

like to thank Mr.S.S5.Sodhi, Deputy Manager -




Manufacturing, Mr. Raj Ramanand, Senior Enginner -
Quality Control, Mr.Dilbagh Singh Broca, Executive
Trainee Material Planning & Control, Miss Anita
Agarwal, Trainee Engineer -EDP/PPC and Mr. Jaggn
Ram, Techanical Assistant - EDP for their guidance

and assistance in-preparing this document.

Sincerely,

Sutiprast - j4 o

(Sukhpreet Singh Giani)

Roll No. 192/84
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ABSTRACT
During the Work Term-II, the assingments were taken
up for the Production Planning & Control Department
of Northern Digital Exchanges Limited which varied in
their nature and content to a great extent. On the
one hand where the projects were of typical
industrial enginerring and on the other hand the
routine activites gave the best exposure to the
planning and control aspect of production and
material.
The project tiltled "Preparation of Two Handed
Process Chart & development of Time Standards for
NE-40 & NE-50 cards" has been completed and time
standards have been devloped.
The project titled “"Manufacturing Codification of
Cards & Other Equipments in order to make the
Production Status of the Above Said More
Meaningful"” has found the approval of the top
management and has been implemented. This system of

codification was put in force on Sept.1 ,88.

The project "Draft Invoices for Fourth Shipment”
has been completed and the fourth shipment was
received at Works in the month of Oct,88 with the
use of the above said draft invoices.

A software has been developed for calculating and
comparing the landed cost of a component which can

be purchased from different vendors, namely OKI,



alternate and Indian. The alternate source out here
means a vendor outside India but not OKI. The
software is user oriented and can calculate the
minimum landed cost for more than one vendor under
particular category.

It was observed that lot of paper goes out as waste
which can be used to provide the necessary
shielding during the transpptation of the systems
from the works to the customer’'s side. An analysis
has been carried out in order to obtain the figures
for amount of paper that goes as waste also pay
back periods have been calculated.

Also a production process manual has been developed
and put in the software.

In addition to it there were certain additional
responsibilities that were performed which can be
called as routine activities. These include the
Preparation of Daily Stock Status Report,
Preparation of Packing List depending upon the
customer’ s requirements, Defect analysis for
Package Testing, Maintance of W.I.P. ©Stores and

Despatches of the systems.
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NODE: A CORPORATE PROFILE

NODE was set up in the Jjoint gector with PSIDC and
technical collobration with OKI ELECTRICAL COMFANY
of Japan. The agreement for transfer of technology

wag signed in september, 1886, ground was broken in

late october, 1986, the public issue was
successfully completed in May 1987 ,which was over
subscriped and the production began on 19th sept.

1987.

The project was completed well ahead of schedule
and well within budgeted estimates inspite of 37%
deprication of the rupee against the yen between
the time the loans were approved and the project
wag commissioned.

The depreciation of the rupee against the yen was
even higher when compared to the exchange rates
prevalent at the time the project was conceived,
capital goods finalised and submitted for approval
to the Financial Institutions.Inspite of this no
compromise has been made on guality and NODE today
has aplant unmatched in excellence of equipment.The
manufacturing facilities available cater to
to anticipated future requirements.

OKI has contributed in no small measures to the

effort by offering handsome discounte all of which

p+



have resulted in completion at a cost well Dbelow
Re.960 lacs envisaged and also approximately Rs.200
lace less than that of major competitors of NODE.
The lower cost and the flexibilty in plant design
will stanfd in very good stead in the years to come
since the interest costs are lower today and will
continue to be so when new products are added to
the range.

COMMERCIAL ACHIVEMENTS

Due to some constraints imposed by Ministry of
International Trade and Industry of Japan initally
gome problems were faced which resulted in delays
in receiving both capital goods and components from
OKI.These constraints were well tacked and
constrains were removed and now the production is
in full swing.

The order book is quite satisfactory and NODE has
garnerd 16% of market share and NODE aims to
gain 20% by this end. NODE was amongst the first
companies to start delivery of totally digital
EPABX systems to the market almost a year ahead of
most of our competitors. OKI's technology commands
a high premium in the market and is ideally suited
to meet the growing requirements of office

autamation of major corporate customers.
Now a days the corporate customer is interested in

obtaining their telecom requirements from a single



vendor whom they trust and hold ccountable for the
efficient functioning of the entire gystem.

Between Crompton Greaves(an associate company) and
NODE, have obtained licences for the manufacture of
a hoset of telecom products e.g., EPABX,telephone
sets, modems, data communications terminals etc.
The marketing of some of the new producte has
already begun which has resulted in giving field
experience of maintance and service.

RESEARCH & DEVELOPMENT ACTIVITIES

The R&D team has developed several software
package +to suit Indian environments.The R&Dteam is
also responsible for qualifying components from
indigenoue and alternate sources as well developing
new hardware producte to important customers
gpecifications so that new and unique feature
packages can be offered, this has resulted 1In

giving a strong competitivr edge

INDIGENISATION PHASE & ACTIVITIES

It hae been the Company & policy not only to meet
but also to exceed the Goverment's expectations
in the field of‘indigenisation. Indigenenisation is
also eésehtial for +the growth and viability
particularly in view of the appreciation of Yen.
The vendor development and indigensation cell has
been succesful in indigenising 20% by value of the
IX range which covers upto 250 lines EPABX & forms

60% of the market within the firet six months. The



present level of indigenisation 1is approximately
40% and by the end of the current financial year
NODE aims to reach 65% by value therby largely
insulating iteelf from adverse exchange rates. The
IOX range of products was introduced in the month
of AUG,1988 and ite indigenisation was started way
before.

HUMAN RESOURCE DEVELOPMENT

NODE practices an open and participative
management policy under which the employees are
involved in every phase of operations . They are
encouraged to contribute to the process of
diversification, ke the improvement of
manufacturing efficiencies and to their of their
collegues- both senior and Jjunior. This has
paid rich dividends since they have helped in
building a strong team spirit and have succeeded in
providing an atmosphere that allows every employee
to realise his maximum potential. Training and
education as a mean of intellectual stimulation has
not been restricted to a select few. ©Several of
NQDE engineers have been trained by OKI in Japan
and more are being sent.This has helped in
attracting and to retain the best talent of whom
the begt results are desired and who reciprocate by

giving off their best.



WORK CULTURE OF NORTHERN DIGITAL EXCHANGES LIMITED

Efforts that all employess are treated equally

and to uphold the dignity of the individual, the
following practices are being carried out in this
order

Common uniform for all.

Same food in the same canteen.

Management practices what they preach.. The same
rules apply teo all. Thus even the top management
members have to punch cards everyday.

Making the employees feel that the company cares
for them.

Oppurtunaties for fast growth for capable persons.
Simplification of procrdures for availing of
medical reimbursement, personal loans etc.

Role of departmental manager as a monitor and
guide.

Labour -Management Relations, Problem solving
approch rather than confortational attitude.
Emphasis on punctuality and attendance, employees
reach the factory before shift starting time and
the work on the shopfloor begins and ends exactly

on time.



NODE PRODUCTS

Northern digital exchanges is presently producing
foue models under the IX series and 1two models
under IOX series. The IX systems are advanced
EPABXs that use Time Division Multiplex(TDM) speech
paths with u-law or A-law pulse Code Modulated
Coding(PCM).The full Stored Prog;am Control section
ie comprised of 8-bit microprocessors and Large
Scale Intergrated Circuit(LSI) main memories.

The IX20& 30 use the same circuitry but different
size of cabinet that allows up to 64 station lines
for IX20 and 128 station lines for IX30.

The IX 40 consists of a single cabinet containing
the ewitching circuitiry and the system power
supplies and attendent consoles.The IX 40 is
capable of connecting up to approximate 160
lines.The IX 50 uses the same circuitry as £he 14
40 but different size of cabinet that allows up to
2556 station lines.

Noiseless operation, compact size, and
environmental tolerance allows a wide choice of
locations for the EPABX cabinet.

The IX 40 & 50 provide a variety of features
including MFC-DID(multi frequency code-direct
inward dialing) feture, compareable to large gcale
eawitching systems with lower cost.The operating

program for Office Data Generation is prepared in a



task format. Each +task is done in a sequential
order and is displayed on the computer screen.
Some of the special features of our product are as
following

System Features

1.Area Code Restriction

2.Automatic Drop-out

3.Call forwarding

4 .Dictation Access

5.Flexibile station Numbering

6.Last Number Redial

7.Line Lock Out

8.Music on Hold

9.Recorded Announcement Access

10.5pecial Local Code Restriction
11.Universal Answvering System

12.8ecretarial Service

13.Call Charging Pattern

MFC-DID Features

1.Talkie Access

2.Dictation Access

3.5tation Busy Transfer Mode

Station Features

1.Add-on Conference

2.Call Advance

3.Call Pickup

4.Call Return



g

5.International Direct Dialing
6.Automatic Call Back

Console Features

1.Attendent Recall Answer
.Automatic Recall

.Call Queing

.Line Lock Out Indication

.Voice Paging Access

L=+ SRR T - R - R

.Waiting Call Indication
Multikey Telephone (MKT) Service
1.Add on Conference

2.Call Hold

3.Call Hold & Transfer

4.Call Splitting

5.Display Time

.Dial Monitor

.Group Calling

= R AR - -

.Hand Free Answer
9.Key Assingement
10.Station Hunting

11.0n Hook Dialing

Hotel/Motel Features

1.Morning Call Feature
2.Room Status Display
3.Check-in & Check-out Class

4.5tation Message Detail Recording
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Stopwatcﬁ time study is a tool of work measurememt
which has been used throughout industry to
determine the time required to do work since it was
developed by Frederick W.taylor before the turn of
the century.

Time Standards are one of the most fundamental
units of information which make Scientific
Management possible.It is sobering to realize that
in all operating system planning and control
activities,even those utilising the most
sophisticated mathematical and computer techniques,
the ensuing decislons are irrevocably dependent
upon . the bits of performance information(time
standards), that are ﬁtilised as input.

The work measurerment techniques have travelled a
lot distasnce on the path of 1its development
_Numereous techniques have evolved over the period
and are finding a lot of uses and applications not
only in the industrial field but in other
management fields too.This work measurement
techniques cover the following under their headings
Stop watch Time study,Predetermined Motion Time
Standards,Motion Time Measurement etc.

This field of Industrial Engineering which was
previously consindered as "Time Cutting Device” has

found favours with the various levels of management



Sg

and also among the operators.Work measurement has
become necesssary for planning, sechduling,
loading and wage incentive.

USES OF TIME STANDARDS:

1.For Design of Product:-

The functional perfection desired by the mechanical
designer, the etyling desired by the sales
defartment for greater customer appeal,the trouble
free performance desired by the service
department,and the low cost of product desired by
everyone can be balanced agalnst a factual standard
for evaluation,however such evaluation without a
yardstick is extremely difficult.

2.For Design of Productive Equipment:-

The time standards find a use in the above said
area in the following manner

a.Ultimate copy of manufacturing of the equipment
b.The effect of alternate methods

c.The effect of alternate designs

d.The economic utility of the equipment

3.For Selecting an Equipment:-When consindertion ls
being _given to the choice of the new equipment
either for expansion or\for replacement of eisting
facilities,performance standards are be used in the
following manner

a.Cost of operation

b.Cost of setup
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c.Machine capacity

4.For Processing and Operation planning:-The time
standards are used in the above said field of I.E.
in the following manner

a.To know the total time for each operation

b.The most economic method of scheduling by
evaluating the possibilty for

¥Multiple cuts

*Concurrent operations

*Multiple machine operations

5.Design of Tools, Jigs and Fixtures:-The time
standards find their application in the above said,
" the design has to be such that the operation can be
accomplised within the set time standards also
attaining the basic requirement of a good design
namely the flexibilty of design and simplicity of
design.

6.For Production Scheduling:-The time standards are
used for developing the load on man and machine
also the man & machine load that a department has
to carry can be known through the use of the time
or performance standards.Another aspect that can
make use of the performance standards is to know
the effect of the alternate methods on man and
machine and the department involved.Moreover in
addition lto the above\listed the dispatch date or
the shlpping date can be known by making use of

the performance or time standards.



7.For Bubegting and Cost Control
standards find their uese in the above
following manner

¥.Allocating Standard Labour Cost
¥.Allocating Indirect Labour Cost

*.For the development of a basis
distribution of overhead times

8.For Cost Estimating:-Time standards
use in cost estimating in the following
¥.5etting Sales Prices

¥ Effect of lot size on cost

- 15
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manner

¥.To know the coet of the product now being made or

to be made

9.For Job Evaluation and Employee Relations:-The

Tiﬁe standards find their use for knowing Wage/work

ratio and to develop a sound scheme in order to

know apply and introduce a fruitful wage incentive

scheme.



PERFURMA&CE RATING : ITS DEFINITION AND NECESSITY

~~~‘\l~~~~~~~~~~~~~~~~~~~~'\l~~~~~~~~~~~~~~~~~~~~~~~~~~~

During the recording of the elemental readings in
the course of time study, attention is gernally
directed towards the kind of the performance the
operator is displaying. Thus it may be asked, "Is

the work being performed rapidly ?" or "Is the

worker deliberately taking more time than he needs

to do this work?" Seldom is a time étudg recorded

that is __'trylukrep‘res,ep_t tive of the output of a

group of several men who may be employed on the
same Jjob. It 1is necessary to insert a step in the
time study procedure which evaluates this variation
in output and adjust the results to those of a
ﬁnrmal performance.

.~ No single solution to the rating problem is
universally accepted at present. Clifton A,
Anderson Head, Department of Industrial
Engineering, North Carolina State Universitg.
Releigh in his paper on Rating says that Rating is
4 comparison of pace or speed of work evidenced by
the operator with ‘that defined standard of
normal. Another abproch is to deF@ne the factors
which affect rate of production and then to
evaluate the operators performance in terms of
these definitions. Lowry , Maynard , stegemerten in
their paper ‘Time and Motion Study and Formulas for

Wage Incentive’ state "“In order that the time

16



standard; established from time study for any
degree of skill or effort may be a standard
representing average performance. it is necessary
to use some method of adjustment of the recorded
elemgntgl times if the operator studied gave other

than an average performance.”

WHY RATING IS NECESSARY:

When several operators are performing the same job,
their output will seldom be the same.There. is
usually one operator who consistently produces more
than others in the group .His superiority may be
‘due to in part of a better method of doing the
Job. but when all men are supposedlq following the
same method these differences still persist.On the
other hand there may be one or two operators who
are decidedly slower than the others and acheive
less production for this reason.Obviously, it would
not be fair to the workers to study the fast man
and submit, as a standard for all the group. the
result of such a study. On the other hand the study
taken on the low-production worker may result in a
loose standard  which wou}d be rTeflected in
excessively high earnings for some of the group.

and consequently high labour cost for the product.

The above discussion implies that one standard is

toa be set for all persons. This assumes that

17



equipment, machines, methods, and other variables
ordinarily assigned as the responsibilty of the
management function are controlled within close
limits. The extent of variation of these factors
allowable within the standard established should be
defind so that further may be compensated for in
ad justed time values. Differences in performance as
a Tesult of qualifications, aptitudes, and
motivation of the operator are reflected in
differnt levels of output. Hence different levels
of earnings result where a monetary incentive plan

is present.

18



THE METHOD OF WESTINGHOUSE SYSTEM OF RATTING:

The method of assesing performance which is
referred to as 1levelling was deviced by Lowry,
Maynard, and Stagemerten . Tt is in use in many
plants and has gained quite wide acceptance, K Four
elements are given as constituting the important
factors which determine the rate of production that
an operator achives.These four factors are

1.8kill

2. BELoYL

3.Conditions

4 consistency

The first two are by far the most important.

Each of the four elements carries a somewhat
special or limited meaning.

Skill is defined jas "proficiency at following a
given method"”.The time study man judges the Jlevel
of skill by observing such things as
hesitation,precision of movements, interruptions to
the normal cycle by improper performance, and the
general coordination and rhythm of working pace
manifested by operator.

Effort is defined simply as "the will to work."
Effort is consindered to be within the control of
the operator at all the times. Tt is not measured

in terms of foot pounds of work done but rather is
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judged in terms of the spirit in which kh
- nk{

attacks the Job. Tt may range all the way&hSrom

togp
idleness to excess. The introduction of unnecessary
work is @ also indicative of poor effort. This
obviously has an effect on method also. Average
effort is defined as that manifested by the
operator who works steadily and with a fairly good
system. Lost motions are reduced and the man takes
some interest in his work . Excellent effort is
exhibited by the operator who plans ahead, reduces
lost motions to a minimum, uses the best method
available, and takes a keen interest in his work.
He is anxious to demonstrate his superiority.
Conditions are narrowly defined as those conditions
which affect the operator rather than the
operation. Light, heat, and ventilation, or rather
the variation of these conditions from what s
normally provided for the given operation, are
included in consinderation for leveling purnoses.
Corrections for this factor cover only minor
departures from standards.
Consistency is established primarily as a factor to
call attention to the extent of consistency or lack
of it. The correction for perfect consistency or

poor consistency is a minor factor.



Selected values for performance rating:
SKETLTL,
+0.08 B2 EXCELLENT
EFFORT

+0.08 B2 EXCELLENT

CONDTTTONS
+0.06 A IDEAT,
CONSISTENCY

+0.01 & GOOD
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ALLOWANCES THEIR REQIREMENT AND NECESSTISTY

If the operator were able to work continously
without interruption, the standard time would be
the allowed time for the operation. Constant
application to the job is dsomething almost
impossible to attain . In the course of the day
there are some interruptions for which have to be

made to establish the standard time.

The three major classifications of interruptions
_that the average operator will experience, which
must be covered by the allowance, are

personal, fatigue, and contingency.

Personal Allowance:- As the name implies, personal
allowances covere the time required by the average
operator to take care of the personal needs.It
includes such items as getting a drink of water,
washing hands, and so on. It does not include
personal time included in rest periods that are
paid for as a separate item. Neither does it
include time for eating lunch, if regular lunch
ﬁeriods are designated.

Fatigue Allowances:- One of the most perplexing
problems faced by the'time study engineer is the
measurement of fatigue. In the first place,
although the word "fatigue" is used quite freely in
industrial circles, and although almost everyone

\
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whb has not studied the matter carefully feels that
he knows what fatigue is, not even the nature of
fatigue is clearlj understood: One school of
thought belives that there is no such thing as
fatigue, but rather that what is called fatigue is
manifestation of monotony susceptibilty, boredom,
and the like. Another theory accepts the existence
of fatigue but recognizes differrent types of
fatigue, such as those caused by excessive heat, -
prolonged exertion, nerve strain, or monotony. All
such theories are found ihteresting but at the same‘
time conflicting but a conclusion has been arrived
by all the thinkers on this subject that workers
experience exhaustion of strength, either physical
or mental or both, as the working day progresses,
which for the want of better name has been called
fatigue.

A time allowamce has to be incorporated for the
puposes of standardising the times, in order to
to make the operator work at a optimum rate and at
the same time not letting the fatigue to
"accumulate"

Contingency allowance: It is an allowance of time
added to basic time to account for unavoidable
delays such as cleaning of machines, occasionaly
lubricating the machines, discussion with foreman,
etc.gernally this is a very small percentage of

time added to the basic time.



Aliow-nces seleccted for tine st niards calculations

Personal Allo ance ‘ 5%
Fatlgue Allowance L%
St-niing Alicwance 2%

For an operstor in a etanding conditlon during the operation
an additional allowance has been nrovided as "Standing Allowance"
since under crgonomic aspects a man 18 bound ¢ exporien.e more fatl.gue,

Contigency Allowance 2%
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TWO HANDED PROCESS CHARTS FOR OPERATION KITTING
Initial Condition of Man & Material:
l.0perator is in a standing condtion at the working
.table with an empty plastic bin about 2 feet * 1 foot
on the his right hand side
This bin is finaily being used for the storina of
the components that have been kitt.
2.Polyethene bags are lying at the left hand side
of the operator.

LEFT HAND RIGHT HAND

*A*Operator is at the working table.
1.Moves on the list 1.Holds pencil (unpred
for the component uctive movement)

name/qty etc.

*Br*Moves Lo the rack and searches for the
components
2.Takes out the bin Idle

or antistatic tubes
which ever is required

for the component being

loocked for

*C*Operator comes back to the working table
3.Holds the bin/antistat Takes out components
4.Places the bin on the Holds the components
table

5.Takes a polethene Puts the components

bag in the baqg



6.Holds the bag
7.Paste a sticker on
the bag

8.Idle

9.Puts the bag in

the bin-

R

Staples the bag
Paste a sticker on the

bag

Writes the information

about the components on
the sticker

Idla
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TIME STANDARDS FOR OPERATION KITTING

OPERATION AVERAGE TIME IN
SECONDS
1.List consultation 6
"2.0perator moves from table to rack 3.8
3.Searching for the component at rack T2

4 .0Operator moves from the rack to
the table i
5.Transfer of the component to the

bag § 47 .4
(includes the time for component counting and

pasting of the sticker)
6.Moves to keep the bin back to the 3.5
rack

Total Time 135.4

---------------------------------------------------



TIME STANDARDS FOR OPERATION KITTING Y 28

CARD NAME TOTAL TIME BASIC TIME STANDARD TIME
CPU 8665.6 10659 11831
HTXA 7040.8 8660.2 9612.8
TSIA 7176.2 8826.7 9797.7
BDRA 3791.2 4663.2 5176.1
BDRB 3926.6 4829.7 5361.0
BDRC 3926.6 4829.7 5361.0
ALMA 5280.6 6495.1 7209.6
TSIB 7988.6 9826.0 10907
LCXA 12592 15488 17192
COTB 10967 13490 14974
POSA 3385.0 4163.6 4621.5
TNTA 5686.8 6994.8 7764.2
FWTA 4332.8 5329.3 5915.6
EBY = 6634.6 8160.6 9058.2
EMGA 4739.0 5829.0 6470.2
MEMA 10155 12491 13865

Al  THE TiMES ARE IN S CON DS
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* TIME CALCULATIONS FOR OPERATION COUNTING

ALL TIMES ARE IN SECONDS

CARDNAME TYPES OF COMPONENTS TOTAL TIME
ALMA " 39 1006.2
BDRA 28 722.40
BDRB 30 774.00
BDRC 29 748 .20
COTB 0y %) : 2089.8
CPU . €4t 1651.2
EBY T 1264.2
EMGA 35 ' 903.00
FWTA S 825.60
HTXA . "52 1341.6
LéxA | . ' 93 2399.4
MEMAB 75 1935.0
POSA 25 645.00
TNTA 42 1083.6
TSIA 53 1367.4

TSIB : ; 59 1522.2
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TIME STANDARDS FOR OPERATION COUNTING OF COMPONENTS

CARD NAME TOTAL TIME BASIC TIME STANDARD TIME
ALMA 1006. 2 : 1237.6 1398.5
BDRA 722.40 888.55 1004.1
BDRB | 774.00 952.02 1075.8
BDRC 748.20 920.29 1039.9
COTB 2089.8 2570.5 2904.6
CPU 1651.2 . 2031.0 2295.0
EBT 1264.2 . 1555.0 1757.1
EMGA 903.00 1110.7 1255.1
FWTA 825.60  1015.5 | 1147.5
HTXA 1341.6 1650. 2 1864.7
LCXA 2399.4 2951.3 3334.9
MEMAB '1935.0 2380.1 2689.5
POSA , 645.00 793.35 896.49
L 1083.6 13328 7 1506.1
TSIA 1367.4  1681.9 1900.5
TSIB 18933 1872.3 2115.7

C AU Zmad W i _BeLouAL.
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Initial Condition of Man & Material:

1.The operator is in a sitting

- 2.The : cards - to be masked are-

and.-this-magazine.is.being stored-on - the-

table. -

position. =

31

lying+in-a magazine. ..

working ..

- 3.All-operation assisting equipmemt -and material .is «.

- there at .the working table.:..
LEET -HAND = sori it mbaitie ok

vl Tdle e

2.Picks up the tape
& holds -

3.Picks . up the cutter

~and. does the cutting

~

4.Places -the cutter-on the ..

table.

5.Places the card in the

magazine

~ <« .» RIGHT HAND -+

1.Takes out. .the ..

vogard. ««from...-the

magazine . . and
places on the

tahlea.

-2.Fixes the- tape ..

.~on- the card

4

Y
)

- -3.Holds the.tape -

s
]

> in a manner that

«+it sticks to the

card . -
54.Placesw~thethh
~ masking tape on
the table .

5.1dle.

b

A

‘.

+



TIME STANDARDS FOR OPERATION MASKING

—o-'--nuu—atcn—u—-pc—4~-¢~¢v~—o~-¢~~-r—¢—4—-~—--ouuﬁo-;u--r’—-—-ren-vn-rnwn

After the operation of baking the cards are taken
for the work of masking ,masking is done with
the main objective as to avold the deposition of
golder on those particular region .These gernally
include the areas on which the connectore have to
be inserted in the Touch Up area, also the edge
connetors of the PCBs. On certain occasione becauge
of +the shortage of the componente, the related
areas of +thege shortages are also masked on the
PCBe in order to avoid the depostion of solder on
these areas. However these maskinge are removed at
- the time of Touch Up of the cards.

Description of Operation Average Time

in seconds

1.Card from the magazine to .

work table 1.8
2.Masking time Per area masked 33.4
3.Card back to the magazine 1.45

S0 the +total time calculations have been done on
the following basis

Total Time = No. of areas masked ¥ 33.4 + 3.25
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TIME CALCULATIONS FOR OPERATION MASKING

CARDNAME MASKINGTIME TOTALTIME
ALMA 133.60 136.85
COTA 100.20 103.45
CPUA 167.00 170.25
DSCA 100.20 103.45
EMGA 133.60 136.86
FLCA 100.20 103.45
GRGA 100.20 103.45
HTXA 133.60 ' 136.85
LCXA 100.20 103.45
LDTA 100.20 103.45
LLCA ' 100.20 103.45
MRGA 167.00 170.26
ODTB 100.20 103.45

_ PGTA | 133.60 136.85
POSA : 100.20 103.45
RVSA 133.60 136.85

Al L ZCnied ANL ,(/o'(_ Ae Cor s
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+ TIME STANDARDS FOR OPERATION MASKING

CARD NAME TOTAL TIME BASIC TIME STANDARD TIME
ALMA 136.85 168.33 190.21
COTA 103.45 127.24 143.79
CPUA 170.25 209.41 236.63
DSCA 103.45 127.24 143.79
EMGA 136.85 168.33 190.21
FLCA 103.45 127 .24 143.79
GRGA 103.45 127.24 143.79
HTXA 136.85 168.33 190.21
LCXA 103.45 127.24 143.79
LDTA 103.45 127.24 143.79
LLCA 103.45 127.24 143.79
MRGA 170.25 209.41 236.63
ODTB 103.45 127.24 143.79
PGTA 136.85 168.33 190.21
POSA, 103.45 127.24 143.79

RVSA 136.85 168.33 190.21

ALL /Z’é'm_,&j ANL b Sl puls
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~ TWO HANDED PROCESS CHART FOR OPERATION IC LEAD

\

FORMING :

The operation of.IC.lead forming is carried out in a
order to make the insertion of the ICs during . the ..
population. operation --more easy -and accurate An#
terms of placement.For this bpurpose a machine . is -
" being used but-.it can be said -that man-machine .
interaction is quite equal.

On the two side .of the m/c there are two slots s the
tube containing the ICs which have- to be . lead
formed is inserted on the right hand slot while the .
ICs that have been leadformed are taken out in an .
empty --.Antistatic - Tube through - the }eft hand
slot. Within the operation the ICs are made to roll
over a set of rollers thus making the leads-to come
in one plane.

Initial andition of Man and Material:- .

++1 . The oberator is in a sitting condition.
2.The-AntiStatic tubes containing the. ICes are  kept
~at  the.left hand side of the operator and the tube .
which contain the lead formed ICs are placed at the . .
~right hand side of the operato;; .

LEFT HAND ! RIGHT HAND

~1.Holds empty'aniistatic 1.Machine setting .

tube

' 2.Holds the above said 2.Idle



tube
+ 3.M/C setting -

-

-~

4 .0perates controls

-5.Takes out the tube

- from the left alét,-f-
6.Transfer of the .+ «
- lead formed ICs- to the

original tube

- The operation of transferiné the lead formed- TCsa~

~=+ 3.Inserts the. antista

sl tube . which

containg . TCe to be

lead formed.

«+4 .Supports the m/c«in. .
-a tilted condition

35.Takes out the tuhe- -

from the left slot
6.Transfer of the .
lead formed ICs Lo .-

the original tube.

back to the original tube is an.unproductive one

“he 'antistatic tube containing. the lead formed ICs .-

- 1.e. the tube taken out of the left slot should .be

used as thg bin containing the ICs ﬁo be transfered

to population centre.In this manner a saving of 9.6

secs-will be obtained for each set of ICs.

36
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TIME STANDARDS FOR OPERATION IC LEAD FORMING

W e e e e e e e e o e e e e e e e e e ae e Re e e e e e e e e e e R e e R e e R e e e R e e e e e e e

Description of Operation Average time

in seconds

‘.1.Insertion of empty antistatic x s |

tube in the slot

2.Insertion of antistatic tube
containing ICs to be lead formed 5.3
3.Machine operation (per IC) 0.65
4 .Transfer of the Formed ICs back

to the original tube a.h



CARD NAME
ALMA

TSIB
EBYD
TNTAE
MEMAB
BDRC
LCXA
BDRA
BDRB
COTB
POSA
EMGA
FWTAE
CPUA
HTXA

TSIA

No. of. ICs
5.

4 T
99.
54.
34.
33
56
26.
37
61.
70.
i & 8
50.
80.
20.

56.

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

TYPE OF ICS

5.00
30.00

4.00
23.00
16.00
13.00
18.00
14.00
13.00
19.00
29.00

9.00
19.00
30.00
12.00

30.00

325

50.05

64.35

35.10

22.10

" 21.45

36.40
16.90
24.05
39.65
45.50

975
32.50
52.00
13.00

36.40

" N R B T G T

MACHINE TIME

38

TOTAL TIME
9d: 25

255.4
360.4
268.9
2581
381.6
567.5
i o7 4 L0
374.5
592.0
229:0

576 .4



' TIME STANDARDS FOR OPERATION IC LEAD FORMING
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TWO HANDED PROCESS CHARTS FOR OPERATION RADIAL LEAD

FORMING:

Tnitial Condition of Man and material:
1.The operator is in a sitting condition.

2.Al11 the operation assisting equipmemyt and

material are lying on the table. B
LEFT HAND RIGHT HAND
1.Takes the strip out. 1.Idle
2.Places the strip on 2.Picks up the cutter.
the table.
3.Holds the strip. 3.Forms the lead.

(The operation 3 is perfored for a set of

components available on that particular strip)

" s

40



TIME STANDARDS FOR OPERATION RADTAT. LEAD FORMTNG &

CUTTING :-

The operation of radialllead forming is done in
order to make the components with such leads that
have the leads in the fashion as shown below. This
operation is necessary .such as to make the
component ipsertion easier. Certain components are
already lead formed when procured from the
vendor.But kink forming in the 1leads and the
cutting of the lead to proper size is done in the

works.

@epﬁa/u/ AL

Description of operation Average time in
seconds

1.Picks up the component 3= 0

2.Forms kink on the lead 3.5

3.Forms kink on the another lead 3.5

4 Places the component back 1.0

TOTAL TIME FOR THE OPERATION 9.0
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TIME CALCULATIONS FOR OPERATION RADIAL LEAD FORMING

CARDNAME TOTAL TIME
BDRC 198.00
BRDA 180.00
CPUA " 504.00
EMGA . 90.00
FWTAE ' 243.00
HTXA : 945.00
MEMA ; 477.00
ODTBE 594.00
PBRA : 36.00

- L]
TNTA 360.00
TSIA 252.00

Net Zinel are Lo LeCHoCS.
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CARD NAME TOTAL TIME . BASIC TIME STANDARD TIME
BDRA 180.00 221.40 250.18
BDRC 198.00 : 243:54 | 275.20
CPUA ' 504.00 619 92 700.51
EMGA ' 90.00 110 70 125.09
FWTAE 243.00 298.89 337.75
HTXA  945.00 1162.3 . 1313.5
MEMA . 477.00 586.71 662.98

ODTBE 594.00 730.62 825.60
PBRA - 36.00 44.28 : 50.04
TNTA 360.00 442.80 500.36
TSIA 252.00 ; 309.96 ' 350.25

ALl emes e L Lo ConlS.
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TWO  HANDED PROCESS CHARTS FOR OPRRATTON AXTAT, T,RAN

FORMING :

Initial Condition of Man & Materiﬁl:

1.The operator is in a sitting condition.

2.The components to bre lead formed are attached to
a real and are'kept on the table. However the
components that have been lead formeé are obtained

in the bin placed under the m/c.

LEFT HAND RTGHT HAND
1.Takes out the real of . 1.Td1e
components. :
2.Placement and %djustment 2.Placement and
of the real on the m/c. adjustment of the

real on the m/c.

3.Holds the real on the m/c. 3.0perates the
; controls. ;

4 .Supports the feal on the m/c. 4.Supports the real
| on the.m/c.

This operation Ne.4 is carried out while the m/c

operation is alsa 'being carried out.

i

5.Takes out ﬁhé.empty real 5.Takes out the

from the m/c. empty real from
‘ the m/c.

6.Idle 6.Takes out the

bin from under

the m/c.
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TIME STANDARDS FOR OPERATION AXTAL LEAD FORMING

AND CUTTING

The operation of axial lead forming is done in

order to make the leads of the component: in the
following shape . The main requirement of the
operation is to c¢reate the 1leads in such a

fashion so as facilitate the population operation
for such components and to give the lead length a

proper size.

SR G Jai.

R
Description of operation Average times in
Seconds
1. Component movement from bin
to the m/c and adjustment ] o3
2. Placement in the slot : 1.2
3. Machine Operation 0.7

Total Time 3.2



TIME CALCULATIONS FOR OPERATION AXIAL LEAD FORMING

CARDNAME TOTAL TIME
BDRC 291.20
BRDA | 358.40
CPUA . 76.80

\
EMGA 163.20
FWTAE 35.20
HTXA : 32.00
MEMA 54.40
ODTBE 176.00
PBRA 422.40
TNTA 28.80
TSIA 70.40

Al Tcwes ONC Lo SeCeprols



CARD NAME

BDRA
BDRC
CPUA
EMGA
FWTAE
HTXA
MEMA
ODTBE
PBRA
TFTA

TSIA

TOTAL TIME

358.40

291.20

76.80

163.20

35.20

32.00

54.40

176.00

422.40

28.80

70.40

BASIC TIME

440.83
358.18
94ﬁ46
200.74
43.30
39.36
66.91
216.48
519.55
35.42

86.59

AL T urg QAL tew

TIME STANDARDS FOR OPERATION AXIAL LEAD FORMING
STANDARD TIME

498.14

404.74

106.74

226.83

48.92

44.48

75560

244.62

587.09°

40.03

97.85

SLeloupols -

47



TWO HANDED PROCESS CHART FOR THE POPULATION PROCESS

Intial Conditions of the Material & the Operator:-

1.A11 Cards are lying in the magazine(a material
handling facility in which the PCB are stored in an
horizontal manner).

2.The Bins/Anti static tubes containing the
components are lying on the left hand side of the
operator.

3.The supporting rails of the "One Man Conveyer"

are held loose.

MAJOR MOVEMENT:Transportation of the card to the
conveyer

*A* Operator kneeling down on the floor

LEFT HAND | RIGHT HAND
Takes out the card Takes out the card
from the magazine from the magazine

Holding the card in the left hand moves to the
conveyer
*B* QOperator at the machine in the standing
position

LEFT HAND ! RIGHT HAND

1.Holds the card 1.Movement of the



2.Fixes the card
3.Tightens the
screw on the left

side of the fixture

- 49
suporting‘rail
2.Fixes the card
3.Tightens the
screw on the right

side of the fixture

Goes Dback to *A*, Repeats *B* till all the cards

are there on the conveyer

MAJOR MOVEMENT:-Component Insertion on the Bare PCB

*A* Operator Sitting on Chair

LEFT HAND !
1.Picks up the bin

2.Holds Bin

3.Keeps back the
empty bin
4.Gets the components

from left hand

*B* Removal of Empty Bins
1.Picks the bin
2.Transfers bin to the
Right Hand

3.Moves to pick the filled
bin containg the component

to be inserted

RIGHT HAND
1.Idle
2.Takes out

components from the
bin

3.Holds the
components

4 .Transfers the
components to right

hand

1.Idle

2.Gets bin from
Left Hand
3.Removes the binl
keeps on the right
side cover of the

m/c



TIME STANDARD FOR POPULATION OPERATION

The operation of population is the one in which
the bare PCBs are given the physical change with
the insertion of the components .The operation is
performed either at the "One Man Conveyer" or
"Populating Stand".At the former the operator is in
a sitting condition and the PCBs are made to move
in front of the operator on a conveyer with the
help of controls at the right hand side of the
operator .However at the latter the operator is in a
standing condition and here he/she has to move in
order to insert the components on the bare PCBs.
Generally the number of PCBs that are used at one
station is 10 & presently two One Man Coneveyer are
being wused and five populating stands.Thus in this
manner seven operators can work at the above said

operation centre.

Operation Average Time in
............................. g SRR
1.Insertion time/card A
2.Setup time 26
3.Removal time 27

Hence total time for each card A+53

For Performance Rating

SKILL Excellent B2 +0.08



Sl

EFFORT Excellent B2 +0.08
CONDITIONS Excellent A +0.06
CONSISTENCY Edéd c +0.08
Then Basic Time (A+53)*123/100

Say Basic Time =B

Then using the various previously defined
Allowances the Standard time expression becomes
Standard Time B(1+11/100)
And the expression gets modified for the operayor
in a standing position

Standard Time B(1+13/100)

By making use of the listed method the following
times are obtained for the various cards

CARDNAME INSERTION TIME BASIC TIME STANDARD TIME

RS RS ae NN Se S RS EE R R RS S N RS S e S S SE B RS B S BE M B N i ke e se ms e we B et as e

ALMA 314.5 452.0 5017
ATTA 518.5 702.9 780.2
ATTB 794.8 1042.8 k15755
ATTC 246.5 368.3 408.9
BDRA 348.5 493.8 548.2
BDRC 624.8 833.7 925.4
COTB 2193.0 2762.6 3066.5
CPU 875.5 1142.1 12677
EBYA 667.3 885.9 983.4
EBYB 2877.3 3604.3 4000.0

EMGA 429.3 593.2 658.5



FWTA

HTXA

LCXA

MEMA

POSA

TNTA

TSIA

TSIB

378.3
884.0
3221.5
T17.8
$£117 .8
544.0
544.0

630

2305
1152.5
4027.5
1021.9
1440.1

734.3

a2

588.85
1279.3
4470.6
1134.3
1598.5

¥ 4

e e A e e e e e e e e R R R R R e e e Re e e e e e e e e e e e e e e e e e e e e e e e

All the above given times

are in seconds.
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TIME CALCULATIONS FOR OPERATION INPROCESS Q.C.

(AFTER OPERATION OF POPULATION)
TIME STUDY WAS CARRIED OUT ON VARIOUS CARDS AND THE
THE CALCULATION OF TOTAL INSPECTION TIME WAS CARRIED
ON THE BAéIS OF TIME REQUIRED FOR INSPECTING A SINGLE
COMPONENT. AN AVERAGRE INSPECTION TIME PER PIECE WAS
CALCULATED AS 1.62 SECONDS.

ALL THE CALCULATIONS HAVE BEEN DONE ON THIS BASIS

CARDNAME TOTAL TIME
ALMA 119.88
ATTA 197.64
ATTB 302.94
ATTC 93.96
BDRA 132.84
BDRB 314.28
BDRC 238.14
COTB ' 835.92
CPUA ‘ 333.72
EBYA 254.34
EMGA ' 163.62
FWTA 144.18
HTXA 336.96
LCXA 1228.0
MEMA 296.46
POSA : ) 426.06
TNTA 207.36
TSIA 207.36

TSIB 264.06
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TIME STANDARDS FOR OPERATION IN PROCESS RQsCs

CARD NAME TOTAL TIME BASIC TIME STANDARD TIME
ALMA 119.88 147.45 166.62
ATTA 197.64 243.10 274.70
ATTB 302.94 372.62 421.06
ATTC 93.96 115.57 130.60
BDRA 132.84 163.39 184.63
BDRB 314.28 386.56 436.82
BDRC 238.14 292.91 330.99
COTB : - 835.92 1028.2 1161.8

.\
CPUA 333.72 410.48 463.84
EBYA 254.34 312.84 353.51
EMGA 163.62 201.25 227.42
FWTA 144.18 177.34 200.40
HTXA 336.96 414.46 468.34
LCXA 1228.0 1510.4 1706.7
MEMA 296.46 364.65 412.05
POSA 426.06 524.05 592.18
TNTA 207.36 255.05 288.21
TSIA 207.36 255.05 288.21

TSI, 264.06 324.79 367.02



“TWO ~ HANDED :-PROCESS CHARTS FOR . OPERATION . WAVE .
S SOLRE L S i -
Initial Conditiﬁn of Man-& Materiél:w
1.The operator is in a sitting position..
2.The materail i.é. the populated .cards.are- lying .
in - the. magazine on the.right hand . side -of« the ..
. operator. .. ‘
.3.The -.same mégazine is being used for.the soldered ;-
cards. -

LEFT HAND . ... . RIGHT HAND .
»1.Picks up the-card ..+ .. 1.Holds foresep

from the magazine

2.Holds the card e .2.Holqs the card
3.Postioning of the ~ 3.Postioning of .the
card on the conveyor card on-the conveyor
4.1Idle 4.Checking -the postion

of the components .on .
the PCR with. the help ..
of foreaeg...
The above said operations are repeated for .a.set.of .
cards. After this.the operator moves to the othar \

“end of the m/c to take out this set of cards-

. 5.Takes out the card 5.Takes out.the card- -

from the conveyor . from the conveyor -
6.Holds the card - 6.Holds the card

“(During the above saidfoperation‘ the inspection.

operation by the operator is carried out)



7.Putsd
. back -

the

soldered card

in the magazine

[ %]

7.Puts. tha-iaolderadgwf

card.. backsinm.tha- i

b ¥

magazine. -
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TIME STANDARDS FOR OPERATION- WAVE ‘SOLDERTNG

v ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~u~n~~~~n~n~~~~ .

LT IR S e, Lt

The operation of wave soldering is performed on the -

populated ‘cards in” order to adhere the components

‘on to the PCB. The operation of wave soldering uses

solder as the bopd@ng material for this .purposre

~+1.e.- betwwn the 'PCB. and the componenta. Tha

- wave soldering machine is a high precision machine..

. Description of operation .

involvement of the man power..can . also -not..-ha

'

.operation . is- ‘to a great extent automised but. the:

Rl

neglected at the same time. -In addition to it the.-

... Average time

. in seconds

By e o e

“1.Card movement from the magazine

. to the m/c " . s é . WA L 4.48 -

.

“allowances the following figures are obtained - for .

. position for the purpose of calculation of standard-

2.Positioning of the-card on the.
conveyor - . e v ‘ Pl s 39 04
3.Machine operation. : -« ...« - ¢ o ».188.81 =

4.Inspection of the card and placement. -

of the card in the magazine - oA e m s Ty D
Total Time s, ‘ w240 .23 »

M bl
> b

~Then - using the selected rating factors and the

the Basic Time and the Standard Time

(The operator has been consindered .in --a -standing -

Time)

':;BasiC~Time = 295.48 seconds

Standard Time = 333.89 seconds ..
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TWO HANDED PROCESS CHART FOR OPERATION LEAD TRIMING

Intial Conditions of Operator and Material:-
1.Cards that have been wave soldered are lying on
the right hand side of the operator.These cards are
lying in the material handling facility "Magazine".
2.For the cleaning and inspection of the cards the
table adjacent to the m/c is being used

3.The fixtures for the cards are lying in the rack.
MAJOR MOVEMENT:-Fixation of the Fixture on the m/c

xA* Operator at the Fixture Rack

LEFT HAND i RIGHT HAND
1.Takes out the fixture 1.Takes out the
from the rack. fixture from the

rack.
2.Holds fixture 2.Holds fixture

MAJOR MOVEMENT:-Lead Cutting of the cards (this

operation is machine oriented)

1.Picks the card

2.Card to m/c

1.Idle

2.Card to m/c

(Transportation operation)

3.Holds card
4.Set up operation
for the card

5.Idle

6 .For the movement of

3.Fixture adjustment
4.Set up operation
for the card
5.0perates vaccum
control knob and
starts the m/c

6.For the movement of



the fixture

the fixture

The operation 6 leads to the cutting of the of

leads on the B side of the PCB.

7.Idle

7.Stops the m/¢c

MAJOR MOVEMENT:Inspecting the card

8.Takes out the card

9.Holds card

10.Idle

8.Idle
9.Cutting and
cleaning of the
card

10.Card back to

magazine

29
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TIME STANDARDS FOR OPERATION LEAD TRIMING -

MNN’f”~Nﬂdﬂufﬂﬁ~~~~-J-J-’“MMMN"NHNN"”N~~"~NHHN~~M"""”N‘
. i J 3 f

. The operationof lead triming is performed on the B". .

side of the PCB in order to cut the leads . to. a.

~f

uniform length . The operation is performed with ;
the help of a machine called the 1ead}»trimmerr,;in;- ;
1order words the process is machine oriented.
The cards to be lead trimmed are- placed -bn{ a ; )
fixture with their "B"side towards the.cutter.. For - L
various types of cards having - same ‘dimensionéliﬂ
confrigrations there exists a type of.fixture. = .
|

Description of Operation, -+ « .. omm . Average . _ -

~ times in ;‘:

o

reonnda . o
. 3
~1.Fixation of Fixture e 5 oo a~w100. 0 |

2.Card from magazine to. m/c . =« .« SABETRRIS Mt IR et
3. Fixation of card on the fixture. . eou . » B i
4.Machinefoperatioﬁ i X Bk dnabt e M‘J,245.2y:
5.Removes the card and takes to

the.table .- .. ; S g VAR I s S St > L U,

6.Cutting,cleaning and inspection = we-sws wr wv =89.3 o :
7..Card -back in MAGAZiNe: - wrii rriwrirme mer wen w0 R o8 Wy ‘
T e SR

The ...operation of fixation of -fixture -on -the



magazine T done once only for a:lot-of samerwtypeu:

of cards..

¢Under-this condition, for a.lot of n-cards :the time

. becomes
=wl09.0-+ (351.13)%.n

- Then -Basic Time = X %*.123 / 100 .

~and. - Standard- Time . (Operator ~in.. a. .standing &

o

condition). = Basic Time (1 + 137100 )

*
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TWO HANDED PROCESS CHART FOR THE B-PLATE WASHER:-

Initial Conditions of the Material and Operator:-

l.0perator in a standing condition

2.The cards are lying on the left hand side of the

operator.

3.The control panel of the machine is on the other

side of the insertion window & in this regard the

operator has to move a consinderable distance to

operate the controls.
LEFT HAND !

1.Idle

2.Transporting the

card to the machine

3.Closes the window

RIGHT HAND
1.Takes out the
card from the mag-

-zine
2.Transporting the
card to the
machine

3.Idle

MOVES TO THE CONTROL PANEL

4 .Operates control

4 .Operates control

BACK TO THE OPERATING WINDOW

5.0pens window

6.Idle

7 .Holds the card & trans

fers to the magazine

5.Idle

6.Takes out the
card from the
washer

7.Holds the card &
transfers to the

magazine



.

TIME STANDARDS FOR OPERATION. B-PLATE.WASHER .. :

L A A s ~~~~~~~~~~~~n~~~~~~~~~~~~~~~~n e adadedetedededaded

. .~.The -operation of B—plate washing is performed.after i

. the operation. of Lead Trimming.

sHere wu.in »this~

\
’

~operation: the "B” side of the PCB.is givenm.a..Wash .. )

with freon in order clean the-said - -side.before .it ..

moves - to the next operation of Terminal «Washing.

+-The washer obtains its name from the . operation s

itself or vice versa is also applicable out here.,

The -operation can be performed in the two

listed out , that is Manual and

e S
~The time observations were made for the

said operations and are listed below

gl

~Description .of. Operation v .-«

MANUAL OPERATION

~1.Card movement from magazine..
to m/c

-2.Fixes the card in the m/c

-and closes the operating window

~3J.Moves .to the controls

-4 .0Operates the controls
5.Moves back to the operating
-window

6.Takes out the card from the

m/c and places in the magazine

manners -

.
4

Automatic. -
both- «the- -
« s .. Average-.times
uin-seconds‘vr‘
/r'-.‘;'r— S i ‘:‘{
L.v-3:52
S ] - e '~-4'-6
9 . |
50.5
. qu*m3352¥1

B o Apsian sy, 4 vhen 4--5. 31
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Total time . il TR R A

— s e R W

|

t

Using the selected  performance rating facters -and

allowances tHe following figures for-basic'timemandﬂ;

!
standard time are calculated . 3 PR

Basic time = 88.00 seconds
“Stanard Time = 99.4 seconds .

- (The operator has been consindered -as~standing) =

f

. > AUTOMATIC OPERATION., . « .

#

.8

Description of Operation -~ - - .+« Average-times.s. .°

-in. seconds .

»1.Card movement from magazine .
to m/c . - g‘-:-"r*%3f5294
“2.Fixes the c;rd'in the n/e = :
-~ and closes the operating window : m:yu;umh4.6.§
3.Auto machine operation - - s -—;f~34f0_ﬁ-

4.Takes out the card from the m/c . o
and places in the magazine w» . « e rowB31

X Total time s m . 5 it ] o el v A 1-'-‘:‘!‘ -‘47 .«43 )

L L AN
Ty

Basic .Time.= :47..43.% 1.23 =f58.34-;- K i’
Standard Time = 58.34 .%..1,13.= -65r924sann~11-

i
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" TWO HANDED PROCESS CHARTS FOR OPERTION TERMINAL

WASHING

Initial Condition of Man & Material

1.The man is iﬁ a standing condition.

2.211 the cards which have to be given a terminal
wash are lying in the tote box and thgt i§ being

[

stored on the left hand side. ;

LEFT HAND RIGHT HAND
1.Picks up the card 1.Switches on the
from the tote box. : washer.

2.Inserts the card in the m/¢ 2.Inserts the card
in the m/c.
(During the operation 2 the washing of the terminal

is carried out) 1

3.Takes the card out 3.Takes the card
0 out
4 .Puts the card in the tote 4. .Tdle

box.
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TIME STANDARDS FOR OPERATTON TERMTNAT, WASHTNG

The operation of terminal washing is- pérformed
after the -operation of B-Plate washing has been
carried out. In this operation the washing ';ction
ié carried on the terminals of the card to make it
clean from any impqrieties which can effect the
contact between the terminal and the connector of

the mother board.

Description of Operation Average Times

in Seconds

1. Picks up the card from

the bin | 1.8
2. Card(Terminal) washing y 46.0
3. Side change & inspecton : 3.0
4. Card(Terminal) washing 50.0

Total Time : 100.8
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TWO HANDED PROCESS CHARTS FOR OPERATION TOUCH UP

L P S RS P EE BE PE PE PE CE PE L CE P PP PO PI PSP OS8R PSP OE OF OL PE PE PP PE PSP RS PLPE PL S P4 0008 0 PE TS B8 PE RS

Initial Condition of Mam & Material:

1.The operator is in a sitting postion.

2.The working epace for the operator ie & table

with all the Operation assisting equipmemt and

material on the table . Here the various OAE/M are

soldering iron, solder wire,

desoldering flux etc.

3.The cardes to be touched up are lying in the tote

boxes on the floor on the left hand side of the

operator.

LEFT HANRD
1.Picks the card from
the tote box and brinSS\
the cards to the table
2.Holds the Cards in a

tilted position

3.Connector insertion
4 .Holds eoldering wire

and supports the connector

5.Holds the card

RIGHT HAND

1.Holds cutter

2.The cutter is moved
on the "B° side of
the card, 1in order
words the cutting
operation is

performed.

3.Connector insertion

4 . Holde eoldering
iron and ' does the
soldering

5.Movee the brush on




6.Holds the card

the °“B” side of ‘the
PCB i.e the cleaning
operation

6.Holds the card

(during +this operation (6) the inspection of the

is qarried out.)

7.Card back to the tote box

7.1dle
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TIME STANDARDS FOR OPERATION TOUCH UP:

The Touch Up operation is performed in order to
carry out the following operations

1ﬂCertain components are soldered here in the cost
centre ?ouch up and.this operation is done manually
and Qernally these components are connectors.
2.Checking the quality of the scldered card.
3.Insertion of certain jumpers and there soldering
4 A quality check is carried out for the amount of
solder, under this a check is made for following
namely excess solder and less solder

5.0n certain occasion, here in touch up certain
shortages are also tackled with i.e. if at all a
card doesnot contain ceretain components because of
the non availability of them in the stores at
the time of population of the card then these

short components are inserted and soldered in Touch

Up. '

Description of operatfon Averages time
in seconds

l1.Card from bin to the 4.4

work table

_2.Connector insertion 4.8
and soldering per pin

3.Touch Up 3360.0
4.Cleaning 66.7

5. Card back to the bin 4.5



CARDNAME No.of PINS SOLDER SOLDERING TIME
CPUA : 48.00 230.40
MRGA 66.00 \ '316.80
POSA 16.00 75.éo
ALMA 16.00 76.80
FLCA 34.00 163.20
GRGA 34.00 163.20
DSCA 34.00 163.20
HTXA 50.00 240.00
RVSA 68.00 326.40
PGTA 68.00 326.40
EMGA 68.00 326.40
IBDRC 100.00 480.00
ODTBE 34.00 163.20
TSIA 190.00 912.00

Nel Cine s

e o AL
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TOTAL

3666.
37852k
3512.
3512.
3598

3598

3598

36755
3762

3762.

TIM]
0

1=

1=



TIME STANDARDS FOR OPERATION TOUCH Or

| CARD ﬁAMEETOTAL TIME EBASIC Tiﬂtis%hﬁﬁhéb'TIME
fcgUA'"“""g'""'"””géég'§""4565?1&‘5“”‘;555?655'
EMRGA i 3752.4 E 4615, 452 E 5076.9972
EPDSA § 3512.4 § 4320.252 E 4752.2772
EALMA i 3512, 4 E 4320252 i 47522772
| FLCA § 3598. 8 g 4426.524 E 4869.1764
EMLGA % 35988 é 4426 .52 g 4869.1764
Ea;cn E 3598.8 i 4426524 i 4869 . 1764
EHTXA E . 3675.6 E 4520.988 i 4973. 0868
iuvsa E 3762 E 4627 .26 i 5089 .986
ARE E UT6L | 4627.26 | 5089.906
iEMh\ i J762 ¢ AG27.26 | 5089, 946
EBDHL i 3915.5 E 4816. 065 E 5297 . 6715
| ODTBE i 3598.8 i '4426.524 % 4869.1764
| TSTA E 4347.6 |  6347.548 |  5882.3028
e jmmm o l__.....-..u....-_..: _________ Gl L

Wbl rres Tons BRI R A 0
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MANUFACTURING CODIFICATION
OF

CARDS AND CABINETS

The Emergence of the Problem:- While looking into
the production plan for the period AUG.88 to
MARCHS89 a descrepancy was found in the number of
systems that have been manufactured from the date
of starting the production.There are basically
three files which contain the information about the
System Dispatch and hence about the systems which
have been sold.These files are "Records of Packages
Shipped Out", "Stores Credit Note" & " Monthly
Production Returns to the Accounts".The first
listed file contains the information regarding the
the various PCBs that are dispatched with a system,
the listed file contains the information in terms
of the various systems/softnodes/cards that are
shipped out, the information out here 1is in
consolidated form and the third 1listed file
contains the information about the various systems
that have been produced in a particular month and
those which have been sold or dispatched.During the
looking in of the above listed files it was found
out that the figures were not up to the mark

because of one reason or the another.



A solution in this regard that emerged was tb
change the present system of codification of the

card and cab. manufacturing numbers.

The Previously existing System :-

In case of the Printed Circuit Board

manufacturing number was in numerics. These are
denoted in the following manner 00436,00567 or
others.The flaw which was noted in this type of
codification 1is that no information what so ever
could be generated out of it.The manufacturing
number was Jjust a serial number which didnot give
any information rrgarding the time and production
status/schedule of the card i.e. the day/date or
month and year of its manufacturing.

However in the case of the Cabinets/MDF/ATT the
manufacturing code did not exist .The only
information that c¢ould be generated out of the
stickers(that were put on the systems at the time
of dispatch) were related with the status or time
of dispatch.The following information could be
generated

1.Specification Number

2.Manufacturing Number

3.Date

Under the Specification Number the "4YU"™ codes

have been included
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The term manufacturing number is quite deceptive

out here .Under this"NOOxx" was included which was
directly related with the number of dispatches

that had been made prior to it.It was found out

that some times it had a relation with the

manufacturing number while at the other hand it did

not.Under these circumstances a cabinet or MDF

or ATT manufactured prior to another was being

dispatched 1later, in other words neither LIFO nor

FIFO was applicable.In simpler words the

"Manufacturing Number" had nothing to do with the

time/date of productiom or in other words the

production schedule.

"Date" was denoted on the sticker in the following
fashion X/Y where X represented the week of

dispatch and Y represented the year of

dispatch.During the time ofanalysis it was found

out that these were not in accordance with the
production schedule.Also in order to know about the

exact date of dispatch the file " The Store Credit

Note " had to be referred.



e

ACTIONS DONE IN THIS REGARD:-A report was prepared
under which the suggested changes were listed out

and the comparison between the two systems of
codifications were 1isted out.The report was
submitted to the higher management. The report
received the due consinderation at the hands of the
management .Various departments were involved in
this and certain changes were suggested out by the
production department to make the 8

manufacturing codification more informative and

more useful.

THE FINAL VERSION OF MANUFACTURING CODIFICATION:-

To give the manufacturing codification the final
shape a meeting was held between the Senior
Engineers of the various concerend department
namely Quality Control,Production and Production
Planning & Control.A draft was prepared for the
above said code which than became the final papers
in this regard.The final version of the said draft

is enclosed here with.
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LOZATION:

1

. o

)
.

On the cards the manufzcturing code will bhe put on the bottmn'

. e ak N~
left hand ceuner on the 'B' sidae of #he Poy.

Cn the MD® the manufacturing code will be put on the right

panel (grey coloured) at the bottonm right corner,

On the cablnets the manu;acturing cofe will bé put at the middle

lower panel.

The location on the ATT has been exnlained down under :-

I

: L3
S I S AV : ,
= = Ef’ Latlene Sioiface o/ e My T
n‘\’u ‘‘‘‘ = 5 - e --__ i P — - i 4
l } I\E‘._” s Wy CERSRSES, MISSSRENRRR g 47 5 0 P

Resoonsibiiity'

The mnnufacLurlno code will be put on the, cards,cabinets, ArTs

and MDFs by the qunllLy control.

The despatch stickers on the cabinet (which will be one but
common for MDF, ATT and cabinet) ‘will be put on the cabinet
by the PPC department.

The code on the card will be put by the OC after fingl inspec-
tiocn and on the cabinLL MDF and ATT it will be put by oC
after mechanlcal assembly. '

& 5 i |
‘S _r, O -_f' B .
(6 st / £
r </ :
Yo Aewk Qi Serdlno
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MANUF ACTURING CODIFEICATION OF CARDS AND CARINETS

‘"The meeting for the above said was held on Aug,31'88 and it was
attended by Mr. P.K. Kalia, Mr. R.Ramanand, Mr. Vivek & Mr.
Sukhpreet Singh, and the folléwing points were decided :-

1-

ny
.

The manufacturing code for the cards will be as follows :
First two letter will depécit the year that too in numeric
i.e. for the presecnt year the code will be 88,

This will be followed by an alphabet that will denote the
mOnEh of production i.e. for *he month of zeptember the
code will be:I. . (i

13

The next two numbers will denote the date of manufacture.

Phis will be followed by the serial number.

Tor the cabinets/MDF/ATT the numbers/code will be put with
the help of the *Johnson & Johnson' stickers. Thoenoe stickers

are presently being used for the desvateh of the systeams,

,_,-
0

Here on this ricker, under the *'date’ column the alohanun U
code will b2 writhen that is code denotin~ the year, mon!
and date,

And under the 'Manufacturing Mo.' column the production
serial nunber will be written.

All other coloumns in the'above'mentioned~sticker will be
filled in the same manner as in the previouk@exiﬁtinq Sysem.
The use of the above mentioned stickers for the despatch f
the systems will he discoudntinued.

The serial number will be started a fresh for the cabinets
MDF /& ATTS. '

PO the despatch nurposzs the new metal id stickers will b
used and the code nﬁmhers & date will be put in the zame
fashion on as that was being dono for the despatches, i.e.
date will be nut in the x/v fashion, x denoting the week

daspaten and ¥ deuoting the vesr of desnatch.
- " :

1 - . - . . . . - .
Aaut npder the garial nurbas the cerizl mumbor of dasaatcn
H - - 2 ey . . " Py 2
Lo, PMOMNEN wd il o wpittogwy onnesed.
o
o .
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COST BENEFIT ANALYSIS WITH THE UTILISATION OF PAPER

SCRAP & INSTALLATION OF PAPER SHREDDER

UTILISATION OF PAPER IN NODE:

paper is being used at various stages and in

different forms out there in NODE. The computer paper

is specially finding a great use in the varoius
departmenté. The departments of Electronic Data
Processing, Production/Material Planning & Control,
Accounts, R&D (Software) and System Testing are the
direct users of the Computer Paper. In addition to
it there are certain other departments which can

be called as indirect users of the above said paper
in one form or the other. No doubt when there is
utilisation of it there will be scrap too.

In addition to it paper scrap is being generated by
the use of other type of papers such as in the form
of note pad or typing paper. Also the photostat
machine being wused is another main generator of
paper scrap that too utilising different type of
papers that is to say paper of A3 size paper of A4
size and B4 size.

It was observed that all this paper was going Aas
waste. or in other words scrap since no relisation

value was being obtained in one form or the

another because this paper scrap was gernally burnt.
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REQUIREMENT OF A PAPER SHREDDER:

At the same time the need of the packing material
was quite high and it is gtill so, This packing
material is gernally required at the time of
dispatch of the system. At present the systems are
dispatch without much of cushion between the system
and the inner wall of the wooden box, in which the
system is dispatched.

Consindering the requirements and the anticipated
utilisation of the paper cuttings a need was felt
to procure a paper shredder.In business or
commercial world the paper shredder is defined as a
machine capable of converting tons of material into
unreadable material. The old records lying in the
office can not be sold as scrap for fear of falling
into undesireable hands, so it can be shreddewd and

sold for a good price as packing material.

From the above discussion it can be concluded that
for the above listed problem of creating packing
material in the form of the paper cuttings and
maintaing the seceracy of the documents, which was
previously being maintained by the burning of the
documents, can be solved with the installation of

the paper shredder.
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STEPS TAKEN FOR THE ANALYSTS TN TERMS OF COST

SAVING

Here the main material which can lead to the cost
saving is the paper, not only this but also the
paper as a scrap is the input and the paper as
cuttings-is the output. Moreover this paper in the
form of paper cuttings is the one element -which
can improve the present form of packing éf the
system at the time of the dispatch.

Consindering this the first step that was taken in
this regard was to know about the type of papers
which were being used aﬁd the sewgregation of these
on the bésis that they can be shredded or not.

The second step was to know the amount of the paper
that goes as waste i.e. their amount and the
money/cost involved with it.

After this an analysis was carried out in order to
calculate the benefit that can be obtained with the
conversion of the paper scrap into useful paper
cuttings and the wuse of the Jlatter as packing
material.

In addition to above said, the excercise of
locating the suppliers and getting the prices of

the shredders was also carried ont.



CALCUALTIONS FOR THE COST SAVING/ PAY BACK PERIOD

Cost of the papers being used

Type of the paper Cost/1000
15*12 121
10%*12 95

Cost per kg

for type 15%12 =Rs 18.62

for type 10*12 =Rs 18.63

Average weight of sheets that

2.1 kg

in the computers
Weight/1000
6.5 kg

e

go out as scrap daily

Average ratio of the papers that go ont as scrap

15*12 60

10%12 40

Therefore the total amount of
scrap in a month

2.1 * 22 = 46.2 kg

(22 working days are observed
and sundays being observed as
Therefore the total amount of
scrap in a year

46.2 kg * 12 = 554.40 kg

sheets that go out as

in NODE with saturday
weekly off days)

sheets that go out as

i.e in the following ratio the paper goes out as
waste

type 15%12 = 332.64 kg

type 10*12 = 221.76 kg A

in order words in terms of rupees the paper gJgoes

out as waste in the following manner
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type 15%*12 —-—=—-- > 332.64 * 18.62° = Rs 6193.75
type 10%12 ———==== > 221.76 * 18.63 = Rs 4131.38
Total = Rs 10325.13

i.e in a year the total loss because of the paper

going as waste is Rupees 10325.13

Running cost that is incurred over an year :-—

If the paper shredder is equipped with a 0.50 KW
motor the following calculations are arrived at

The machine is operated in a month for say 4 hours
then over a year the machine is operated for 48
hours

and is made to run at PSEB supply which cost Rs
0.69 per unit

Then cost incurred over the year = 0.50 * 48 * 0.69
- Rupeeg 16.56 ‘
Initial cost of the paper shredder:-

The lowest quated price was Rs 6750 + 10% sales tax
In order words the total amount that has to be paid
intially comes to Rs. 7425

TE the paper cuttings are purchased for the
purchase of packing the systems at the time of
dispatch then on yearly basis there will be an
expenditure of Rs.3326.4, as the procurement cost
of these are Rupees 6/Kg.

The Casﬁ flow chart has been attached.

Also a graph showing the pay ' back period %as been

attached.
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LANDED COST
CALCULATION
SOFTWARE



MATERIAL COST: Material is the wmost dimportant
element of cost. A The cost of material has been
defined as "the cost of céhmnditins supplied to an
undertaking." Materials may be direct and indirect.
Direct materials include

Material which can be directly related teo and

identified with cost centres or cost units.

Material which is purchased specifically for a
particular job, work order of contract.
Finished product of a particnlar process which
constitutes the raw material of the subsequent
process.,
Indirect material include
Material which cannot be allocated but can be
apportioned to ,or absorbed by cost centres or
cost units. 2
Material which is used in such a small quantity
that it 1is not possible to ascertain its per
unit cost exactly.
Let us consider the role of the material and the
material control along with the cost associated for

the purpose of understandinag the effect of these on

the net contributional margins.

SALE REVENUES-VARTABLE COST=CONTRTBUTTONAT, MARGTNS

The above expression is based upon the direct cost
accounting system. 1In the following 1lines an

accounting system and its difference with the
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absorption cost accounting system.

Within the framework of the several cost systems, a
differentiation is made between the concept that
all manufecturing costs must be assigned to each
unit of product (absorption costing) and the
concept that only the variable manufacturing costs
must be assigned (direct costing). Absorption
costing 1is the traditional methnd, but for the
principles of predictive management to work, direct
costing techniques are essential.

One of the major problems of a direct cost

system is the separation of the fixed overhead from

variable overhead. There are lot many techinques

for going about this system. These range from

consindering all overhead as fixed or consindering
each category as either wholly fixed or wholly
variable, +to separating the portions which behave
as either fixed or variable as determined by
experience. The problem can bhe readily solved by
consindering the nature of the cost: fixed,
planned, or programmed. Tf the nature of the cost
is understood, its classification is generally
obvious.

Much of the confusion surrounding direct versasus
absorpfion costing system stems from not
understanding the purpose of the accounting system,

Traditional accounting systems are concerned with
inventory valuations, balance sheets, and ' income
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statements. If the nature of the cost of the
enterprise 1is understood it becomes much easier to
manage and control 'them which in turn means
decisions can be made at much informed basis.
Under the varible cost we consinder the costs which
are dependent upon the level of production and
other production  related factors. Tf we
specifically consinder the éase of present day
production techniques, the ma{n thing which comes
to the notice is that the practice of Allocating
cost dependent upon the work hour put in by the
operators 1is now totally ont. Tn other words the
only variable cost which has a direct linkage with
the net contributional margins is the material
cost.
Also the material cost can be bifurcated in two :
The cost for the purchase of the matrial
The cost for holding the material in plant.
Inventroies tie up the a company's most verstaile
assest, cash. Businesses have a limited amount of
capital available to them from their owners and
creditors, and each business tries to use it as

efficently as possible to earn bigger profits,

Capital 1is never so readily available that it can
be invested in inventory at no cost.

Storage 1is the most obvious inventory carrying
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space, salaries of personnel related =storage
expenses, insurance and taxes. Tnsurance and taxes
on inventory are a directly variable cost, because
thay are normally paid at a rate directly

proportional to inventory value,

Storagre cost can vary widely with the type of
material stored and the type of storage facilities
used. Usually, the storage costs are eqnal to at
least 4% of the value of the material stored per

year.

From the agove discussion it can be concluded that
in- ordr to increase the contributional margins the
variable cost has to be decresed, or more precisely
the material cost (a variable cost) has to be
brought to minimum in order to acheive high
bebefits. This can be done in two manners that are
with lesser initial cost and lesser holding cost.

The present day managemental and manufacturing
techniques suggest that with an aim of acheiveing
high benefits and investing lesser in material, the
indegisation should be based on high and sound
bases. In other words by procuring the components
that are "Home Made" one can acheive high benefits
since first it is easier to procure the
component/part because of sound contacts with the

vendor, lesser transportation charges. Second the

92



nullified.

Charcterstics of the Soft ware developed:

The software has been developed with the following
aims

The software is meant for deoing an analysis in
order to generate the figure for landed cost of
various vendors. The material has been prevoiusly
supplied by our colloborator OKI: with the begining
of the indigenisation phase NODFE has been always
looking out for local as well as alternate sources
which can supply the required material. (Out here
in NODE the term Alternate is used to describe that
vendor which is outside India but is not OKT.)

The software can at the same time tell about that
particular vendor for which the 1landed cost is
minimum,

In software is able to covert the cost of the
component in any foreign currency into indian Rs.
So that the relative comparision factor for all the

vendors can be done on this basis.
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DRAFT INVOICES FOR FOURTH SHIPMENT

DRAFT INVOICES: In order to procure the material
from any foreign category, it is required to get an
.import licence from the DGTD(Director
General Technology Development) . This licence
definess the gquantity which can be obtained from a
foreign source, over a defined period of time. 1In
order to obtain the material from the source(in
this particular case, O0KI) the papers which are
submitted to the DGTD and DOE (department of
electronics) giving a summary of the material being
imported is called as Draft Invoices. This summary
is in terms of material classification. 1In -other
words from the packing list received from the
supplier a summary is obtained for various group of
components that are being ordered.

The difference in the packing list and draft

invoices 1is quite significant. The packing list



containe 1list of the gomponents that are being

received where as draft invoice contains a summary

of it. Also in the draft invoices a distinction is

made between the NOGL and OGL (Non open general

licence and Open general licence).

A flow chart has been attached to explain the

stage at which the draft invoices are required.



FLOW CHART SHOWING THE STAGE AT WHICH THE INVOICES ARE REQUIREP

!  PHASE & GET ITS

APPROVAL
!
APPLY FOR LICENCE

: :
: :
| DEPENDING UPON 1
1 1
{THE ABOVE SAID PMP :

\PREPARE THE  PURCHASE
(]
|ORDER & SEND IT TO THE

SUPPLIER
__--—_______E ____________
i
i
A T ¥ :
{OBTAIN LETTER OF CREDIT |
' ]
i '
{ FROM THE BANK i
] '
i i

SHIPMENT LANDS AT THE
AIRFORT

AIR CARGO NOTICE RECEIVED

— e ee o ad

|GET DOCUMENTS FROM
| THE AIRLINES
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PRODUCTION PROCESS MANUAL

A production process manual has been prepared
giving the information for the various operations
that are performed for each operation centre. The
various operations have been listed in a proprer
sequence in which they are performed. These are
based upon the observations.

In other words operation standards have been put on
the paper and they are based upon the working
standards of the operators, as observed. In
addition to it the other plus point is that now a
standards have been set which are particularly
dependent upon the operation sechedule of the
operators thus acheiving simplification and
standardisation.

The manual has been put in the software form for

easy assisability.

The operation sequence for operation centre "Wave

Soldering” is attached herewith for reference.
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DAILY ACTIVITIES PERFORMED DURING WORK TERM-II
The responsibities undertaken out there in NODE
varied in their nature and content to a great
extent, giving the best exposure to the planning
and control aspect of production and material.
On the very first day the charge of Work In Process
Store and Work In Process inventory was taken over.
The W.I.P. Store is that part/phase of production
where the cards and other equipment are rreceived
after they have been cleared by the system test
department. Down hereunder a brief write up has
been given to explain the routine activities.
The Daily Stock Status Report is an Management
information report which gives the stock
information about the various department regarding
the in process inventory. This report is provided
in the morning to all the personnels of higher
management staff. The production planning is based
upon this report. A copy of this report is attached
herewith.
2.Prepartion of Packing List:
The information regarding the confrigution of a
system and the customer’s requirement is prepared
by the P.P.C. department in the form of packing
list. The packing 1list is prepared from the
Customer’s Indent and Works Order. The indent

contains information regarding the PCB's that a



’

AT

customer requires.

Other informations which are fed to the packing
list are as following
a. No. of different cables that are required.
b. Requirement of the Attentant Console.
¢. Requirement of the Main Distribution Frame
Along with the other informations the likely date
of dispatch is also decided , depending upon the
material in hand and material inprocess.
This likely date of dispatch is also put on the
packing list, and the copies of it are send to the
following department
* Production
**% System testing

3.Dispatch of svstems: The various activities
which are performed while dispatching a system are

explained with the help of a flow chart.
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ST 5

CONCLUSTIONS AND RECOMENDATTONS

As a result of mé stay in the PPC department for
a period of six  months and where the
responsibities assigned ranged from the daily
routine work of the department to special
assignements, there are 1ot of points which can

be raised out here in the form of suggestions.

However most of the sugﬂes}inns, the readers will
find are linked with the Work-Tn-Progress Stores
(WIP Stores), It has bépn observed that for
certain cards which can be classified as fast
moving there exists a multiple stock consisting
of both SKDs and CEKDs and at the same time there
is a tendency to despatch the cards that have
been formed late. -In other words there is no
proper sequence for the movement of the cards
from the WIP stores. Certain cards under this
category héve been lying there 1in the stores
since thé day they were produced and these dates
can be traced as bhack as March '88.

This non planning of the flow of the material has
not only resultedin the mishandling of the cards
but also at the same time has 1l1led to certain
faults in the cards. A case can he highlighted in
Ithis direction, It was seen that PCR RC030- MEMA
which has got a battery in its circuit had

resulted in the battery failure because of its



overstay in the WIP stores, the battery had to be
restored by jacking the card in with the system
in POWER ON condition & it took sometime like 3-4
hours to make the card " normal"”. This not only
resulted in the loss of 3-4 hours but also the
degradation of the card occured. Another case
under the same, that was observed was that of dim
printing for the SMDRs for the mfshandling and
overstay in the WIP Stores.

From the above discussion it can be easily
concluded that there is an utmost need for
introducing and implementing the concept of
First ianirst out (FIFO).

Also a method has been devised which is a low
investment one and at the same time can give
high dividends. This has been highlighted

with the help of diagrams. For this there is A
need of plastic paper clip/ holder at the

maximum.

Another added advantage of it which can be
highlighted is in terms of field failure, if FIFO
is applied for the out going cards than it means
that cards of a particular lot will go to one
customer and hence to a particular zone also. If
a field failure pnder this conditions comes back
to the works and say a particular defect can be

allocated to it, then a conclusion can be drawn
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that probably the cards in this zone have aot
the same defect and the cards can be checked at
the customers end for that particular defect. In
this manner a defect can be rectified before o
occurs resulting in sound customer support and
good customer-supplier relations.

Another important issue which canbe raised is
that of Kkeeping a track of the cards that come
and go out of the ﬁlant and specially that in the
WIP stores. It has been seen ;nd discussed out
there in NODE - that the Bin cards are not
maintained in the right manner i.e. whenever A
card is issued or received in the WIP stores A
entry for. it is not done on the -bin eard: - In
other words the physical stock does not tally
with the quantity mentioned on the bin card. This
results in the wastage of time of the next wuser
of the WIP store who has to count the cards every
time while issusing or receiving the cards. Also
this results incertain descripencies in the
"Daily Stock Status Report".

Also T is suggested that Multi key
telephones (40/50) have been lying there in the
WIP Stores since the day they arrived in the
plant & there movement has been extrmely slow
moving, where as the multikey telephones for

system 20/30 have a good demand at bhe customer's
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end but the troubling scene out here in WTP
stores is that the stock for these has diminesed
in a fast rate. In order to meet the demand and
to make the inventory carrying cost for the a0/50
MKT's it is suggested that an excercise he tken
up by a group of Engineers coming out with
means of converting the 40/50 MKT's into 20/30
ones.

Also the information which is maintained for the
dispatch of the system, by the PPC department is
not that informative as that jt should be. A
register 1is being maintained for the above said
under the name "Record of packages Shipped Out”.
At the time of dispétch of the systems a record
is maintained for the PCBs that are being
dispatched. However the fbllowing information is
lacking from the said records

1.The dispatch status of Peripheral Equipment
that includes KCNS, MCNS, MRT, DSS Console, ATT
ete.

2.The dispatch status of Main Distribution Frame
and its subsidary parts.

3.The dispatch status of Cables and Accesseories.
Tn other words no cross check ijs carried out for
the equipment being dispatched and the customer's
requirements. The lack of this excercise results
in creating problems of high magnitude since PPC

department at that stage is without the actual
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figures for the dispatch of equipmemt. TF¢ . the
CGL raises any objection for short supply on the
behalf of the customer, PPC is in no position to
cross check and/or to counteract the objection

because of the lack of the lack of information at
its end. In other words the validity of short
shipment for the equipment listed as 1.2,3,
cannot be checked.

It is hereby suggested that the poresent practice
of maintaining the information be changed a bit.
A proper format should be designed just in a
fashion in which the " packing List" is generated
and information regarding the quantity that is
being dispatched be maintained. This information

should be 1listed adjacent to the customer's
\

requirement i.e. a record for customers.

requirement v/s material dispatched be
mainatined. In this manner in order to gen;rate
any information regarding short shipment for any
customer only one peice of paper will be
containing the best jnformation. Tn this way the
present practice of obtaining information from
two bunch of papers can be discarded , these two

being "Packing List" and "Record of Packages

Shi: »ed Out'. The above said ije self explanatory

tha in this manne Office Efficieny and
Productivity can be increased. T
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