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PREFACD

Training is a devicas for increasing Trainee's
effectiveness, It also incfesses his practical expreiencs
towards difficult fields, A six-month training is a part

of five ysar industrial Engg. Degrse of T.I.E.T. Patiala,

I had tha privilege of receiving my training in
one of the heavy Engineering Industries of our country
i.s. Indian Suger And Gen, Engg, Corporation, Yamuna

Nagare

In the very starting period of my training
From 26th fFeb. I did a weak orient ation of whole factory
fhen I did a project on Method study of ell fPitting
operation of Boiler Shop as a previous step for time
study. §econd part was a project on Man-Power utili-
sation in fpundfy shop and third was on the layout

of container shop,
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INTRODUCTION TO THE ORGANISATIONS

Indian Sugar and General Engingering Corpe
(1SGEC) is the flagship company of Saraswati
Industrial Syndiceste Ltd. Tha syndicate was aat ab-
lished on Jan. 13,1933, with two sugar Mills aof
four hundred tonnes par day calie crushing cepacity
at Yamuna Nagar and Weoli. .. A subsidary in the
name of 'THE INDIAN SUGAR AND GENERAL ENGINEERING
CORPORATION was incorporated on Jah, Ty 8w, Tihe
main ob jective of subsidiary wes Machinery Manufect-
yring in the ysar 1962 saraswati Sugar Mill and
1SGEC were emalgametea to firm THE SAHASWATI INDUSTRIAL
SYNDICATE LIMITED. Another subsidisry named ISGEC
JOHNTHOMPSGN LTD. was formed in 1565 for cesign ENGQ,
and sale of different types of Boilders and pressuié-
vessels end the seme have been amalgemated with! a1sk!
Fulyetivedsy The orgenisational structure of SISL is

asi

SISt
i
i T 3 '
SARASWATI ISEEC‘ 1skee w SARRSWATI
SUGAR MILLS JOHN=THOMPSON STEELS  INDUSTRIAL
(YNR,) (YNR.) ( CALCUTTR) FARMS

MeNAGAR MoNAGAR.

BRANCH OFFICES: 2
DELHI,BOMBAY, MADRAS, CALCUTTA.
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SOME MAJOR PRODUCTS OF THE COMPANY

1, PRESSURE VESSELSS

He at Exchaelgers, Distilation colums and
Towers, Auto Claves, liquified NH3 & CI2 gas
containsrs, galvanising baths; claas-] vessels in

stainlogs stesl, nickel and other special materials.

2e SUGAR MILL MACHINERY & EQUIPMENT S3

Complste Suger plant, high and medium capacity
milling tendams, evaporators, vacuum pans, juice-hesters,
cans-unloaders, cang knives, cane/bagesse hadling
equipmsents, sulpher burner sets crystelizers, sugar

dryers end sugar greders, sugarl centrifugals,

Je BOILER AND WATER TREATME WT PLANTS:

shell Boiler for oil/coal/wood firiny, water-tube
boilar for oil/gas/coel/bagesse, waste heat racovering
boilers, water treatmsnt plents for industriel applications,

dzasrators,

4. HEAVY MACHINERIES:

Hydreulic presses end mechenical presses, plates
bending end lsvelling rolls, welding rotators and

maintxe manipulators, fume hoods,.

5. CEMENT MACHINERIES:

Heavy fabricetion of all types of castings,

CHOL Oy o
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[-98 VARIOUS DEPARTMEWTS OF I1SGEC

Works of the Company is divided into 2 DivigioNss=
pressure Vessel Division (PVD) &lo (Bneral Division (GD),
Cenerel Division is again divided into 2 perts namely:
Machine, Building Sub-Division (MBsB) and foundary sub=Divisicn

(Fs0),

I. VARIOUS DEPARTMENELS UNDER PUD3

1, PRODUCTION DEPARTMENT S

There are four shops in this departmentas nanely

Tubs shop, Boilsr shop, Plate shop, Cont einers shope
2. Salesi

p. CUNTRACTS

3. PLARMING

S, INDUSTRIAL ENCINEERING & CUST CONTROL

6, MAINTENANCE

7. GUALITY CONTROL

8. PUD DRAWING OFFICE

9. NUCLEAR SHELE

I1. VARIDUS DEPARTMENTS UNDER G.D.

MBSD:

e S

1. Production Departments:

There are thres shops in this department namely M/C.

shop, structure shop end Asgsembly shope

C oL sis



gales

C cntracts

Blgnning

lndustrial gnginesring & Cost pnalysis

Maintenance

Inspections

Drawing Office

SO

-

production Depertment 3 Foundary Shop

Contracts:
Drawing office

There ere many other general Daepartments which are commoR

for both the divisionst

Te
2

Finance ana Accpunts

Materi el Departments Purchases, 3toles, Cutting Section.

3.

4.

Commercial Depertment; Audit Section

Administretive Department i

eg) Security b) safety ¢) Training end Development
d) Dispatch and Trensport e) Gerdening & sanitation

f) Personnal g) Time Office h) Labour welfare.

* wn



FUNCTIONS OF VARIOUS DEPARTMENTS UNDER PVD

DRAWING QOFFICES

To prepare the det siled manufecturing drewing from
t he design received from clients zhd get these approved
rrom clients a2s well as verious ingpectien authorities r

fixed by clients. After thet, the office issue be se

drawing alonguith its Bill of mat eriele end cutting
disgroms etc. to the production shop (PB,PP,PT) 88 well
as to the inspection departments, plenning and indust ri al
Engingering cepartment for the prpduction it also issues
the bills of Matérials to the concerned store to releese
the require to materiel. preparing decvsils of Raw=maGERr=-
jal end finished items to be used for products and give

" tp cohtracts depertment for procuremsnt,

SALES:

P e

a) Keeping a track of the forth cuming new projects
' & getting ouraelves registered as @ supplier of

the ftems filling in our raiye.

b) Kegping in touch with the existing plents/projects

for their replacemant requirements.

c) Scrutiny of tender documents meking estimates end

quot stions to the pertiese.

d) Maintaining follow up, ettending technical end
commarcial discussions and getting the orders.

e) Sending order acceptafce and reaelising the Pirst

edvance payment,

coRtdse. seee



£ If there is & change in our scope of work for any
existing order, settlement of the corresponding

price ard deliver implication,
lﬁIERACTIDNS:

) Contracts?

Interections with contracts Departments continues
t hroughout the pendences of the contract, Beasically it is
to keep a treck is bere is any chafge in scope of work or
whether mataerial hes been procured at the same rates of

import-duties so that extre cleims is required sre lodged.

ii) Engineerings

For getting design of various equipments if required

et the stege of sending offere.

iii) Quelity Control:

Discussion with G/ C Department regerding sepecific

testing requirements of a particular enguiry.

iv) IE & CC Departments

At times we get fabricetion and machining times

for sume compliceted items—before—submitting our offer,
. elso receive copies of the cest estimates after the

job is completed for our future record and asction,

v) Commercial Depert ments

The sale Deptt. nmeeds this depart ment in yetting

bank guerentees for EMD advence etc, ahd for gaetting

Cﬂnt do e @



solvency certificetes from the benkers regarding our
financial atebility, We also sesk their opinion on few

occassions about some conme rciel conditions of the tender

enquiries,
vi) 13T%

13T is getting the pressurs parts of their boiler=
contract febricated in PVD., We settle with them pricing
policy on yearly basjis. Further when the job is neerly
under completion and when the ectusl materiel cost of
components is knouwn, the extre claim is lodged with them
and amendmants ars accordingly received from them, we elsc

yuote to them for their requirement of spare tubese.

vii) Purchese (GD)s

we occasionally get in touch with this deptt,
to ascertasin svailability of individuel items and tha

prices of these ibms ere notregularly deelt by PVD,

viii) Despatchs

No much interaction is existing with the Deppatch

section,

ix) Export Deptt s

At the time of submitting our offers, some formalities

1ike furnishing of bid bond and availability of export
anefits are to be completed by the gxport Deptt.

gL cenkd



BOILER §HOP FUNCTION

Rhis shop ig fabricating pressure vegsels, boilers,
heat exchshgsrs, colums, and other chemical squipments,

There are meinly four perts of thig shop a8 mentionaed below:

i)  Fabrication section
ii) Welding section
iii) Press section

iv) Machinery sectich,
Dealinga:

Like planning, coftracts, 1E. & “CC, WG Engds. §hell et
welding and other stores etc.

TUBE SHOP FUNCTION

Bending the tubes for boilers as per drawing givan by
contract deptt,
Deelinagss .

planning deptt., feeds materials for bending and
alsp arranging the tools for the new jobs, Contrect

Deptt. issues drewings and other informationa and

requirements of Jjobs. Q/C deptt. checks the quality

of Jjobs,.

*



CONT RACTS DEPARTMENT FUNCTIONSs

) To get craers from diffarent clients andto execute
prders received from.uurloua clients.

ii) To help the seles deptt. in meking advert isementa
of productse

iii) To prepere det ailed working darewing afd getting thest
approved from the relsvant inspecting authority or thic
clients themselvea.

iv) To calculste the requirement of raw matarials.

v) Getting the work started at the shop floor & its

complstion and desgpatch,

PLANNING DEPARTMENT FUNCTIONSS

'a) Co-ordination of job work with various deptt. and
shops.
b) Arrangement of consumables/toolinga.
c) Inter-division co-ordination.
d) Sub-contrect of various items required for jobs.
8) Intepding a1d feeding of material to shops.

£) Preperetion of macro and miCro progremmes reqde te———

execute the jobs from time to time.

I NODUSTRIAL ENGG, AND COST CONTRUL DEPTTS

Industriael Engineering is concerned with the
deaigns, improvement and inst allation of integrated

system, man, materials aid squipmant g,

conNtdi eneee



The I1.E+ & C.Ce Departmsnt has the following ob jectivest
iy 0p ast eblish metnods for cuntrolling productibn

costse

ii) To develop programmes for reducing t hese costs.

Specially, the industrial Engg, is applicable to the

production deptt.

iii) To prepare and establish incentives, asspssment of
man power & machinss for different projects, process
planning of specific jobs, method improvement and

standardisation and to control all time both functiongs.

iv) The cost control comply jobwise booking of labour
and to prepere men anhd machine utilisation reports,
compilation of booking of raw material, consumables
lebpur and other expenses incur}ad egainst each job,
To prepare cost-sheets a1d investigate reasons of
variation in actual booking and the estimata, to
circulat verious reports in connection with variﬁus

jobs' profit/loss of the division,

Dealings with other daptts Sales, contacts, planning

Quality control, maintenance, engineering, ell the
shops, tool room stores, A/ce. Audit and commercial

Department,

* % "



FUNCTIONS OF VARIOUS DEPARTMEWTS UNDER GD

1. Maechine Shops

i) . to do machine loedings as per priorities, nroduction
schedule given by Planning deptt. .
ii) To sece that maxe & ilisation of machine, men and
material is done in the shope.
iii) To co-ordinae all activities to boost incentive
schemgs and to get the jobs maenufectured in pres-

cribed time by Industriel Engg. Deptte.

S - et pypC UTe DD

i) The whole shop is divided into different fabricetio
groups and eech group is comprise of fitting,
welding and grinding man. Each group is doing
the following aperationaz;

Gas cutting, fitting, wselding, grinding.,

5. Toocl-Room}

2 To provide tuools, measuring end mpking instruments

eés well as Qauges,

ii) Design of some special tools,

S Making of geuges, templates stc, far dif ferent
shops, &s per their requirements,

iv) Making of small critical joba, which can't be made
in shops.

v) Grinding of cutting tools

COntd. oo ¢



vi) Heat trestment of cutting tools and mahinaly parts

and spart from this giving trial of naew tools and

providg their performance.

4, Material Denartments
This depertment consists of three sub departmentsg
8) Purchase depertment.
b) stores
¢c) Cutting Section
a) purchage Departments
i) Timely procurement of all meteriels to the required

specifications,

ii) Location & approval of capable vendoers and sub-
cont ractors, '

iii) Incorporeting complete quality requirements is in the
purchase orderse

iv) Prompt communicestion of gpecification changes to the
vendors and sub-contractors.

b) store Depertment Functionss
i) Proper receipt; ) ' i jals

in accordence with the relevant instructions,

ii) Proper segregetion of meterials in atores and
their issus with reqd. identification details,

iii) segregation of rejected materials end cheir

disposal.

Contd‘-oc'



c)
i)

ii)
{i4)
iv)

v)

cutting Section Dspertment functionss

Delivering cut to shape materials to shops end

relates work link marking, handling.

Carriage of gas cylinders to the place of cuwting.
Delivering materiels to transport ssction S fE BT pCE BT
Leyout and study of drewing berore cuttings,

L{eson co-ordination with division (plng, Insp.

& Ory. Office).

5, - FUNECTIGNS OF ASSEMBLY SHOP:

pesembly shop is primarily responsible for complete

assembling end trials of a1y maéchine tool or equipment

manufactured by the division. It performs the following

typaee of functions,

i)

555

The complete work order alonguwith the specifications
of the job is received from the cont racts deptte. and
thg job to be assembled is discussed & with the
concerned contract enqgg,

Internal Plannings 0Once the job is discussed and

underst pod a schedule to carryout the asssembly is

worked out depending upon the inflow of job mater al
from oifferent resources, Allocation of tha‘gruup of
workers and supervisors is made as par the requiremnt

of=Ehe = jobs

The plaenning &lsp include the different time sstind#es
and job is regularily monitored and svaluated far the
time consumed. A chert is maintained in the shop ac

regular entries about time covaumed zre filed in.



1ii) Receipt of Draewings and components from the deptt,

cohcerned and from the store deptt,

iv) The supervisors assigned to the particular job sterts
working out his plans. parallel activities are worke”
out and would be carried out simultensouly., Each
gub- assambly or critical item is offered to the
inspection department if it is necessary to do ao.
pDnce tho job is completed by assembling is handed over
to the service and commissioning department, The people

also teks care of overtime aid compensatory leavas.

6. PRODUCTION PLANNING AND CONTROL DEPTT.

i) production plenning & control department of MBSD is
concemsed with production planning, scheduling and
control, material planning control, meterial follow=

up, process planning, method improvement etce.

i &) The depertment has to intersst with design/drawing
offices, production shops, inepection, purchesseas,
stores PVD, & FSD planning (Production) and quality

control, cutting yerd Gt e,

1139 The dsptt. expaects that delays at all levels are

reduced particularly in purchese geptt. and drawing

pfficese.

7. INDUSTRIAL ENGG, & COST CONTROL:

i) 1I.E. &C.C. Deptt. of MBSD is concerned with preperatic”

of time-staidards, deviaing and implementing incentiw:

CDntd-. .



i)

141)

schames, methods-improvements, inventpry control,
job-costing, preparast ion of revised estimastes and cost-
sheetse.

This deptt, hes to interact with production planning,
production shops, accounts, purhcases and stores etc.

The department sxpects improvement in ita Industrial

Engg, functions,

8, MAINTENANCE:

It copers slectrical and mechanical maintenance in

MBSD as well as FSDe Attends any break=down of machinas,

plaaning meintsnance, production meintenenca and spare

parts plaining, both typaes of paintenancesi preventive

maintanance as well as break-down maint enNanca,

FUNCTIONS OF DEPARTMENTS COMMON TO BOTH THE DIVISIONS

PERSONWEL DEPRRTMENT FUNCTIONS:

personinel Management is the planning organising,
dgirscting and controlling of procuremernt, development,

compensation, integration and maintenance of peoplse

for the purpose of contributing to organisetional,

individual and sqcial goal,

Pparsonnel Management is concernsd nct only ud th managing
peopla, but algp with solving thehuman problems of an
organisation intelligently and squitably and in a manasr

which ensures that employees potentiel is propgrly

GEOTEtE R



developed, that max. gatisfaction is derived by them

from their work, that the objective of the organisstion

are achieved and that good human relstions are & maintained

within the urgéhisation.

personnal Department of tha company is neadsd by the

parsonnel Managere. The department under him arez=

i) Labour welfare.

ii)Time Office.

2, SAFETY DEPARTMENT FUNCTION 33

This departmentperforms the work for the safaty o

the workers. The safety officer provides education to the

workers relating to their jobs on di f firent machinese It

alsp gives gensral ewarenass top the worksrs aa elso suggests

management about safety of workerss The main ob pctive of

safsty department is to maintain the workers safe by advising

t hem in different ways B8.4e by providing sgminars, loctues,

etc. and hence also help the production departmant top incraase

the production end to have tha optimum utilisatien of man,

matorial and machines,

3, TRAINING AND DEVELOPMENT DEPTT. FUNCT IONSs

i)  Training deptt, finds out trsining needs for varlous

cadres namely workers, supervisors and senior execuives

in different functional areas, Arraiges to conduct

these programmes eithsr Dy internal faulty or external

faculty.,

Cﬁnt disen



ii)

i)

iv)

supervisers the training of the students and helps

them in carrying out some prajects on certein problems

coerdinates the liason work with various academic

institutes.

Training deptt. has &also undert eken the work of

arranging the campus jnterviews for various poly-

technic and sngge collegase.

Apart trom, this the department is involved in

distributing various articles, case-study, course

mat eri el, another publications for the benefit o

the employess. The department has taken inttiative

to introduce quadlity circle in the companye.

4, COMPUTER CENTRE FUNCTIONSZ

a)

b)

The compuer Department looks after the data processiit

neads of five unis of SISL Viz- SsM, ISGEC (W)y

ISGEC( XY),ISGEC(FC), & Head Office with the final
objective to provide information to management far
control end decision meking process.

At presemt the following processes ere computerisedi-

- Financial accounting for all the five ud Units,

- Costing & Budgstory control for el the filve units,
- Payroll for ISGEC(W) & S§SM.
- Cang A/ Cing for SSM,

- Store Accounting for ISGEC(W) & S5M.
- Over time accounting for ISGEO(W) & SSM.

- Fixed Pssets Accounting for ISGEC(W) & SSM.

- Resources utilisetion & incentives for ISGEC(W)
L

COEE e e



5, ACCOURT ODEPARTMENT FUNCTIONSS

1) To circulate management information report.
2) To prepere t he Balance-Sheets.
3) To deal with banks.

4) To provide informations to Head office and also

for purpose of lncofe Tax and Tax Audit,
5) To meintain books of accounts,
6) To give velustion to divisionsie
s TaT R b
8) To circulate cost centre reports & statementse.
9) To make payment a of salaries.

10 ) Incentive wages checking and payment s,

G SECHRIEY DEPARTMENTS FUNCTICNS:

As the nane ingicates, the security department do the
security work for the workers of the factorny. It perfarms
verious operations like to control andto heve a watch an
the assets of tha factory. In all the fire risk areas,thers
are fire-extinguishers. The security departpent slso has

& look on the electrical inswlment end Ges pips linas etc.

whenever security depertment anticipates aly Iisk In ofty

area, it &t once awerse ebput it to the menagement,

The security men at the factory gate don't give permission
to any person enter the workshop erea without baage or phot o~
pass, Ilhey have also to look over Trads Undon activities

4 other labour movement in nearby industries.

CD“‘LG.....



security depertment also checks the materials
while entering the factory or going out aft the [ detiortys
Sweapars aid gardners also give informations to the

security depertment about the different matters.

In the lest three years, t he security depart me nt
hazs shown very good performance. It hes caught about
forty vehicles entering the factory having lesser
meterial than mentionsd in the gate pass and warned
the management about this for taking further steps

and actions,
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SURIECE ¥ TO DRAW FLOW PROCESS CHARTS FOR VARIOUS FITTING
OPERATIONS IN 'BRILER SHOP !

L2 A X R R R

INTRODUCTION:

Method=Study is thg systematic recording and critice
examination of existing and proposed weys of deing work, as
e means of developing snd epplying sasier snd more effegct ive

methods and reducing costs,

The objective of method study are :=-

- The improvement of processes sand procedures,

-The movement of fectory, shop and work place, layout and

-of design of plant and equipment,

-~ fLconomy in humen effort end the reduction of unnecessary
fatiqus,

= lmprovement of the use of meterisl, machines and manpower,

-The developmant of a batter physical working environment,

The different steps in procedure of method study ere z=-

i Select the werk to be stuydigd,

‘i Record all the relevent facts ebout the pressnt
method by direct observatigng,

ety Examine! those factgs critically and in orderesd
sequance, using the technique best suited to
pPUrposs,

iv) Levelop the most practicel, ecomomic and ef fec-
tive method, heving due regerd to all centingant
circumstanceg,

QUPSA o



S Cafine! the new method,

vids Ingtall! thst method as standerd practice,
vy Maintein! that standertl practice by reguler
chacks,

&

The most common techniqus of method study is flow charts,

FLOW PROCESS CHART s

A Flow Process (Chart is a process chert geting
out the sequaice of flow of a product o® a procedure by
racording all svents under review, suing the appropriats

chart symbols,.

Flow Process charts of type 3

1 Man-Typs
5 by taterial-type
iii)s Equipment-Type

VARIOUS OPERATIONS OF BDILER SHOP g

Boiler shop mainly deaels with pressurs vessels,

Heat Exchangsrs, Boilers(Water-Tube) stc, The work starts

e i o i .

cépacity,
The various operetions ere 3

1), ~ FSTCH-UP 5 In this operation, sheet is pressed
from both sides in 750 Tonne press, This is @

pre-requisits of rplling operetiaon,
1), ROLLING g Shosets ere rolled in roller to convert
it intp shell, The most commecn thickness of

sheat is 12 mme



R AN L/S WELDING § The shell belt rolled, weldad

lengthwiss, Ths most common welalng technigue

usaed is SAW=- W LDING,

i vl CENTRE LINE MARKING s The shell belt ig centre

lined to locate theposition pf cleetg to attached
the two or mors belts, so that betwsen L/3 of

two belts, an aigle of 45° can ba get,

gk /s WELDING s Two shell belts ars welded elong

circunfersnce to make it a big belt, The common

we lding ussd is SAW WELDING,

Obher operations like D/E preparation(done at 500 toenng

press), D/E toshell ARasembly, D/E esgembly etc,

The details o1d steps are shown in flow process charts,

PURPOSE OF 3TUDY 3
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r8=roquigite of time study, this study was conducted,
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Helf of the time taken,like a timsg of 10 hra, 1s issued end

¥ b o e



ahd it is completed in 6 hrs. , Then he will eern of

2 Neewy -l of -G Ty,

THE STWOY WAS CONDUCTED TO PREPARRE TIME STUDY SHEETS.

SO NO FLOW OF MATERIAL WAS REGUIRED N FLOW PROCESS CHART,
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CHAPTER-II1

MAN=POWER PLANNING




AlMs To study the % Gtilisetion of existing mal-pouarl.

in foundary shop and then to check the excess 0Or short age

of the sam8,

INTRODUCTIONS

Foundary shop mainly deals with the castings of
sugar=machinery cement plant machinery gtarting from
the initial pcttern-maliing to the final finished casting.
Foundry has its ouwn machinery division which includes

lathes, drilling machines and boring machines.

some of the main operations of foundry are pattern
meking, moulding, chipping, grinding, fitting, welding,
gand-preperation, cupol@ work etc. For melting metal
thres cupolos of dia 30 ,421,48¢ (for ferrous) and one

pit furnace (for non-ferrous ).

BRIEF ABOUT EXISTING MAN=POWERS

soundry shop hes following distributign of wogkers.

GrouE No.!Shift!

Pattern Mekers. 7.(8)
Moulders e[k 8
s

Mistery 2(A)

Cupolé-man 2(R)

Lab=boy 1(A)

Chippers Bopes syl
2 1

coilit Oiva s



Markers 1(R)

§and=-men 2(4 B )
1
Crans-drivers : 6 (A B 6.
£ R D 1
Fitter e e
2 3
welder 1 (A)
Helpers 42 Ch> B )
e
TOTAL N0, OF WORKERS 3 Pl ol
76 20 3

No study was conducted in machining diviaion,

METHOD SELECTED TO STUDY THE UTILISATION:

Foundry jobs are'uarying in nature and dimensions
and no specific time stendard is issued for any pperation,

So method of work=sampling .wes followsd.

work sampling is the technique to check the %

occurance of an event by random pbservationg,

According to the conceptif sample—aize—ialerge————
and observations sre a& random. There is quite a nigh
probebility that these observations will reflect the

reel situetion plus or minus a certein margin of error.

A work-sampling study was conducted on vgrious

groups simultansously (from 10th to 23th Jung),

EHNL e



Random timings werse select gd for each days observation,
These were oN a8n averags 20 gbservations for each persoh
involved. The leasst time interval between two obgervations
was 10 or multiple of 10 (in mins.) Initielly, it was
decidad that zpp. 10 days study will be enough, 390 No.

of obssrvations were not calculated initially.

NO. OF OBSERVATIONS: RECORDED

GROUP NO.OF PERSUNS READING
patterne-makers 2 personsa 432
Moulders 5 " 1225
Sand-man 1 236
Chipper : 1 236
Helper ' 5 1202
Grinder to 236
Fit ter 1 296
Cupoplia=-man 2 471

OBSERVATIONS AND CBLCULATIONS:

A tally was prepped for study and % working, %

idle and % enforced idle for diff., Qroups,

In utilisation working (working on job, study drewings,

getting instructions and misCe WOLK).

1n idle time (Away from work-place, personnel need,
sitting idls, going before and coming #ter shift time,
gossiping).

cp b, oo



In enforced idle-t ime (crans waif power failure and

Misc. idlaness)e
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CROSS-CHECK FOR ABSOLUTE ACCURACY( CORROSPONDING TO 955
CONFIDENCE LEVEL)

[ ZEEE RS

1) FOULDERSS N=1225 p= 57%
57x43
9.9- = _—-——-—x - 1}
- N 1225

2) PATTERN MAKE RS N= 472 P=62%
62 x38 S
472
Beg i muR
3) SAND=MAN: N=236 p=58%
e v 3,
236
= A:z 36%
4) CHIPPER N=236 P=65%
e 65 x35 3,2
236
= A=2 =6, 4%
5) GRINDER: N=2+36 Pad 6%
56x42 3,1
236
= A= =6.27‘,
6) BELPER: N$202 pP=65%
65x35 1.2
1202

o eRLEER N=236 p =236



= FITTER N=236 p=63%

T
i

=A=2 “6-2%

8) CUPOLA MANs  N=471 p=52%
- 52xad
gt

=A=2  =4,8%

N= No of observations
P=% pccurence
g=Percentage idle
A=Accur acy

=5td, error of proportion,

LR R R 2




after checking % working % idle & % enforced idle,

Allowences for various groups were collect ad.

RELAXATION ALLCWANCESS Thess were calculated from ILO

1) PATTERN MAKERZ

Aver age force & 9(Points)
Posturs - 4
Clothing g 0
Concentration = 10
fye-Strain ® 0
Npise = 3
Lemp., & Hum, = 14
Yegntilation = %
Fumas - 0
Dust/Dirt. = 2
Wwet = 0
Total & 45
R

Sp relaxation al lowances corresponding to 45 points

wEe By

LA & R R
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CALCULATIONS FOR % UTILISATION AND CORROSPONDING MAi=POWER RE U,

PATTERN MAKERS:

Relaxation allowances = 21%
special allowance = 5%

Total allowance = 26%

Utilised time = 62% idle=33% enforced =5 %

Enforced idle time % is subtracted from the total

allowance percentage, bscause in that time persof rests

so relaxstion ellowances must De reduced by same %

Further, enforced idle time should bsg added to
utilised time,

so allowances = 26%=5% = 21%

21% of 62 (utilised time)= 13,02

Total uwtilisetion= 62+13,02+ = 80.,02%

Net Idle = 100-80,02 = 19.98 %

Hense 19 .98% of existing man-powsr is extta is pattern

mekers.
MOULDERS:
Utilisetion =57% laole 24% gnforced =9{
Ralﬁxation allowances =  30%
special allgwance = 2%
Total allowance = 35%
Net allowance = 35-9=26%

26% of 57 is 14482

contde e



co utilisation is 5749 +14.82 =80,82%
Net Idle = 100-80.,82 = 19,18%

So moulcders sre 19.18% extre.
CHIPPERSS

Utilisation =65% idle 29% gnforced 6%

Relaxstion allowance = 36%
Special =5%

Tot al =41%

Net allowance =41-6=35%

35% of 65= 2275
So totel utilisastion = 656+22.79
= 93.,79%
Net idle = 100-93.79 =6, 21%

Extre chippers are 6.21%

CRINDERS

Utilisstion =56% idle =37% enforced = 7%

Relasation allowaiceas = 39%
spocial a3 B
Total = 37%
Net 2o one 4 a0y

30% of 56 = 1648
Total utilisstion = 56+16.8+7 = 79 .8%
Net idle = 20.20%

Extre grinders are 20.20%



FITTERS

Ltilisstion = 63% idle =29%
Relexation allowances # 30%
Spaciél 22K
Total = 35%

Net = 35-8%27%

274 of 63= 17.01

enforced =B%

Total utilisation = 63+17M 8 = 88.01%

Net idle = 100-88.01=11.99%

Extra Fitters are 11.99%

CUPOLA MANs

Utilisation = 50% idle = 443%

Relaxation &@llowances = 25%

‘Hack ’ w 5%
het allowance = 25 =6 =26%

24% of 50 = 12

Total utilisation = 50+12+6 = 68%

Net i idle = 100-68 ="32§

Cuple man are 32% extra,

gnforced = 6%

\ SAND MANg

; Utilisstion = 58%
Relexetion allowefncoes
specieal

Net allowance

16% of 58 = 9,28

idle =36%
= 17%

= 5%
=17¥=6=16%

Enfaced 6@%

CORRE i



Tot el Utilisstion = 58 +6 15 + 28

Net igle = 100-73.28 = 26.72%

Extra man-powsr used 26.72%

HELPER S3

Utilisation 65%

Relexation allowances

Net

22% o 62

=

»

73.28%

= 14,30

= 22%

Idle = 30% Enfaced = $%

= 22+5=5=22%

Tot al utilisation = 65+14.3+5=B4.3%

Nok idle sl0saa 3w 12108

Hense extra helpers are 15,7%

"RESULTS AND CONCLUSIONS:

1) percentege extra man-power in pattern mekers  19.98
2) «0Q= Moulders - 19 .18
3) =do=- Chippars 6o 21
4) -dec- Crinders 20,21
&) -do- Fitters 11,99
6) =do= Helpers 15470
7 -d0= Sahdeman 26,72
8) ~do- Cupla man 32.0
Average extre man power = 19%
Existing man power = 99%
Exta (il

conNtdes o



1€ an an average in a mgnth, a men has 185 hours

so totel man hours in shop = 99 x185 = 18315 hrs,
Extra Hours = 19x185 = 3515 hrs.

1n a month 3512 hrse are wasted or 8xtra coheunsed,

In other wrds, if the existing man-power is 1U0%
utilised, then 3515 men-hrs. in @& month cen bs seved end
ksgping same man-pousr, a job can be complet ed 3515 man
hrs, before the existing man-houls, S0 1f a company costs

44 Rse/man hrs. then 8 sevify of 3515x44 = 154660/~ per

mohth will be saved,

So by close supervision and reducing time for job,
shop cen save 3515 man hours and 154660 Rs, per month.
(1f 10U% utilisetien), Furthsrmors, if reting is performed
in shop, 8l1l perscifs will not be working at standerd pace
and if tims atandafda times are issued according to stnd,
pace, jobs a cafn complete even lesser tima and the

required men-power may be even lesser or existing idle

ness may be more than 19 %o

'S 22 5 & ]






TQ STULDY THE PRESENT LAYOUT OF CONTAINER-SHOP IN
PUD TO DRAW A REVISED LAYOUT FOR THE SHOP,

INTRODUCTION ABQUT CONTAINER-SHUP:

Cont ainer-shop mainly deals with the maufacturing
of liquified ges containers, made under prescribed codes
1ike B5-1500 in which diff. perameters like design pressure
(19.9k§./cm2) design temp., (65°C). hydraulic test pressure
corrosion allowancs (1;5mm) are given, These containsrs
ars inspected by third party like LLOYDS REGISTER INDUSTRIAL
SERVICES. After completion bese contaliiers ars peingd
with one coat of Red cxide and 2 coats of suitabls finished
paiﬁt, according to the nature of gas which will be storsd
8.9, Golden Yellow for chlorins, light green for 30, Grey
for freon, white for dimethyleamane, The weight of the
container is 602kgs. for 12mm thick plete shall having
a2 watersapacity of 780 kgs. appe The different compohants

of @ cofit ainer ares

Nem3 plete
washers,

Nuts,

St uds,

Cleet s,

Valve

Protecting dome,

Supporting bosses,



Inspection plugs,
Ingpection couplings,
Velves,

Educkicn pipes,

Valve couplings,
Shells,

Dis hed=and stc,

METHOD STLDY SHEETS WERE PREPARED ABUUT SEVERAL OPERAT IONS
IN SHOPRSs

After btoting the method follpwed and movemdks treced

in shop, nNew work-stations were cetermined.

CRITERIA FOR WORK=STATIONS AND LAYOUT:

Wor kest ations Qera decided on the Bakxy bssia of line
balancing, Whare two of more processes could be done at
the same place, dspending upon the eerly arrivel sR or
delays, But in job typs shop, fo line balencing was
thers. So different work-stetions for diff, operations

ware mads and area for each work-station was decided depending

upon the required(given in drawing).

Then according to scale, on a large card-board,
differsnt sections of srees were pleced and adjusted to
get the lsest arsa consumption andlsast movement of

materiels,

(ool 1 iefe TR
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PRESENT WORK-STATICNS

1., stacking of plates from yarde
2. Sprsacing end matking.

3, Stecking of markad plates.
4, Gas cuting.

5, Storege of gas cut platese.
6. Storace of rolled shells,
7. Grinding of rolled shells,
8. Long ssan set=-up.

9, Long seam inspection

0. Lang seam BB81ding.

11  Geuging.

12 storaga before Radiography.
13 Storage after Radiography
14 shot Blasting of shells

15 /S set=-up

16 C/s wslding

17 storage before Radiography

18 Storsye aftr Radiogrephy

18 Storaye for Stress releaving,

20 Hydro-station

21 Drying

22 Weighing and storage @zid final stamping
23 sand-8lasting .

54 Ppainting and storage before dispatch

265 - Diapatchy



26,
29
28
29

O/E machining.
Bporing
shot Blasting

Coupling work and inspectiof.

PROPOSED WORK-STATIONS

stacking of plates from yard.
Spreading end marking

stecking of marked platas

Cag cutting

stacking of gas=-cut plat es
storage of rollad shells
Grinding of rolled shells

Lohg seam sst up

Long seam ingpection

Long seam welding

Cauging after long ssam welding
Grinding after long ssem welding
Stgrage bstfore Radiography

storage after radiography

18
19
20
21
22

23,

Repair section

shot blasting of shell
C/S set up

¢/ S welding

Storaga afkax before Radiography

storaege after Radiography

storags for SR shells

Wydro-station

Weighing



24,
2
26
27
28
29
30
31
32
3
34

Drying

shot blasting for paining preperat ion
Final stamping

painting

stprage before digpatch

Dispatch

Machining of O/E

Boring

Coupling fittings

Coupling welding

storage ahd inspection of O/E.
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DISTANCE COMPARISON({ TRAVELLED BY ONE CONTAINER IN SHOP)

SeNODo QPERATION PRESENT DISTANCE PROPOSED
DI 3TANCE
Gt gl (Fts.)
--ﬂﬂ----“-------‘--‘—-—--’---_---------------------.-. --------- - . "
i 1arking Identification& 33U 175
Gas cutting,

Pir Lnloading rolled shells 160 240

e From Storege to grinding 30 30

44 From Grinding to Long Seam 60 7L

Dis From Long seam to Inspection 15 15

6s From Inspacfion to Long S&am 60 T

Te From Lohg seam to Gauging 10U 30

8e From Cauging to grinding 80 30

9 From Grinding to L/S 20 50

10 Radiograephy Long Seam 50 g0

: & shot Blasting of shslls 150 70

12 D/E preparation to Inspection 110 25U

gt LE
13 /S set up 18U %0
14 C/ S welding e 15

Contdln‘



15, Radiography 30 100

16 waiting for SR ; 240 240
A7 Hydro=~zofe 360 270
18  Weighing 60 20
19 Orying 60 35
20 3hot blesting or seand @00 30
Blasting,
21 Final stamping 100 30
L storage before dispatch 1u0 80
23 Dispatehn 29U 100
TOTAL 2 29 UU 1804
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