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Datemmining mapouwsr requiraments for gny operating facility -
whather a manufacturing unit or a service facility, is generally a very
camplex taske It is complicated by the fact that manpower requirements
are influencaed by seweral factors both technological as well as sociologi-
cal. Nature of technicsl processes, manufacturing hardwars, types of raw
materials and outputs, working conditions, work practices, eystems and
peosudares, otc, all zffect requirements of menpouwsr,

Al though physical workload has for long been conaidered as prime
determingnt of manpower, the same is not the only factor creating need for
menpower. Indeed repid changes taking place in processes snd tachniques of
production and work are increasingly plad:;g lower and lower emphaslis on
purely physi cal aspects of the work. Evan in situations uvhere lattor cip-
cumetance prevalls, there is aluays conslderable variation both in the nature
and volume of physical work, Under such conditions, garli or manpower assass~
ment methods which reli ad mainly on output/efficiency noms or mahpower
expendi ture ratios sro quite inadaguate. In approaching this exerci se,
therefore, there are many importent issues uhich merit careful congiderstiom,
In this study, we mske on attampt to dwelve upon such issues. A f 1omewO Tk
ts then pressnted to anable comprehensive analysls of manpower raquiraments.
goc fic cass studies draun fram diverse situations are provided to illustrate
the epplication of tho proposed framework under different condi tions, invol=
ving varying degreass of complexity. The proposed framework will be termed ass
Mahpower Requirament Planing.

1o Components of manpOower reguirements and indicators
what conatitutes menpouwsr requirement in an operating unit? Adni ttedly
the answer to the manpousr requiramnent problem dapends gpitically on the



ehalyais of this question, It can therefore be regardod rightly as the )
@entral iseus in menpowor problem. Manpower noms must inevitably boar
relgtionship to the i) naturs, 11) volume, iii) methods, iv) efficiency

ulth which activitios are performed during opcrations. Clear detemmination
of this relationship is howsver intriguing, Ons possible way is to cle
ssi fy manpower into two typest direct and indirect. In this classificatiom,
di rect manpowar 1s the component that varies directly uith the levels of
the given activity, or its surrogato indicator, The rest of the msnpower
will be treated as indiroct manpower. This method has several short-
comings, principal amongst uhich is that the question of indirect mahpower
requirenent 1s still unresolved. Secondly, it prosuppeses that activi ty
level con in fact be moamirods anOther way is to identify a set of one or
more activity relatod factors snd attampt to ralate the manpower to these
factors through asppropriate techniques like regression, for instence.

This {8 often usoful for a quick projection of moregate r;lwpouer rogul re-
ment, for purposos of cormporate planning, réaoufce analysis, etc., parti=-
aularly at macro lovol, It houwsver doeajnot lond {tself to a di asggregative
snalysl s of constétuants of malpower requirements in various individual
skill categories across different activity units of the organization, This

is, housver, extromely cssantiall shat is thereforc Needed 18 a way of
classi fylng the requirement such that it is possible to simultsheously relat

it to the most appropriste conatituents whioch conerate nesed for manpower,
Furthemorse, this needs to be dona acecpoes sach of the Uarims'act.tuity

units of the organization, and for each skill category.

In majority of work situntions, thg bulk of the manpouwer can ba said
to be constituted by the followings

i) manpover related to the outputs of technical/maufacturing processes,

i1) menpowsr relatad purely to the physical workload ari ging out of
mahusal opsrations,

i11) menpowsr relatad to the spocific positions to bs manned. |

iv) menpower related to the adninistrative systems and proceduras in
exi stancs,

v) manpower Needs ariaing out of specific policy considerations,
contingencl es, working conditions, negotiated work practices, etc.

+ fram the point of manpower managanent.



vi) menpouwer related to two or more of theg mbove constituents,

Tt is easy to cite numerous illustrations to support the above
classification, For instance, in assembly departments of engingering product
manufacturing units, the assembly mapowsr depends upon the output desired
from the assembly linzs., In continuous process type manufacturing units
liks steslmills, significant amount of manpower is detemmined by the specific
equipment/supervi sory positions to be maﬁned. Similarly, much of the man~
power engaged in activitiss like material handling, houss keeping, ete.
arimes out of the physical worklosd involved in such opsrations. Bulk of
the manpower rsquired for offica work activities depends heavily on the
systams and procedures in existence, Further, it is not uncommon for the
managgnent and unions to arrive at certain negotiated work practices. Ffixatior
of crew sizes in group activities like maintenance of héauy machinsery, is
an exgmple in point, (uite often, manpouwsr requirement is determinad by the
nature of interaction amongst its different constituents, For instance, in
bagging and filling opgerations of a chemical ‘pr'OCEISS plant, manpouwer needed
depends upon the output of the processes as well as physical workload

involvod,

1t should be obvious that tho ghove constituents are sufficient to
detemine manpowcr requiranont given any work situation. These, therefors,

cah be safsly adoptod as indicators of manpowsr requirement.

2. Datails of dopartmental work gctivities

To use manpower indicators meaningfully, they should, as stated
carlier, relate tha manpowor strenoth to the nature/volume of departmental
activiti ms. Consequently, it is nocessary to obtain on intimate understanding
of the technological processes, their inputs and outputs, typos of equip=-
ments in use, the positions to bs mannaed, mathods and practices of work,
as wall as details of manual work activitios, being carriad out. Relovent
infomation and data base nseds to be developsd with respect to these

factors, so as to bg usaful for manpowsr assaesamont.



3. Systems ahd Procodires

Adninistrativo systems and procedures play a very crucial role in

detemining the nature end volume of manpower in depgriments where work is
primarily office type. Changes in systans and procedures entall corresponding
changos of workload and Dy consecusnca, Of manpdwer. It is also natgworthy
that in adninistrative type of work, a given size of manpouer can bz axpeo~
ted ta cater to a ronge of workload, rather then a unigue lavel., Notuithe
standing this, streamlining and simplification of systens and procadurés

is necassary to control proliferestion of non-productive work as well as

M anpOwaT,

4., Efficiency levels

Neadless t0 state, dgpartmental cfficiencies influence manpower
recuiremant, often quite heavily. Human affici encies are, in turn, a
major, though not the sole determinant Of;l‘dq:arﬁna’ltal af fic encd es.
Mmanpowar plan of dopartment must rzcognise this aspect- Wersver depart-
mental @utputs and inputs are measurable and guantifiabls, degpartmental
efficiencies are also pasy to moasure. Human efficiencias however can
only be measured uwith raference to a standarde Such standards can by
sstablishad wheraver human work is moasurables UWhore departmontal
operstions are predominently process controllee, human efficioncies ara
less likely to impact on thp outputs ond efficloncics of tho dq:artlﬁant.
Reverss is the case whorz operations are primarily human controlled. 1IN
the latter case, manpouwer is a direct function of human efficiency.
Mnrtinuous efforts are doubtless nscossary to improve and maintain
aefficiencdd s at high levels. Similarly, factors which influence departmen-
tal officdencios need to be thoroughly =nalysed. Uncertainty in the
availability and quality of key dinput rescurces, fluctuation in Sem ot
for cutputs,conditions of process harduware, gtc, are knouwn to affect
departmontal officiencioss. Similarly, perfomance pzyment/reuard
schanes, creating stimulating work structures, stc. have been used as

o mosns to raise the lounl of human enntributions., #donstheless, markad



changas in efficiend es wll of necessity impinge on the outputs as well

as reguiramsnts of manpower,

Se Work snvironment

It has baen ostablished that the nature of work environment has, at
times, decisive influence on manpowsr nesds. Firstly, thera is the statutory
legal requirements within which work has to be carried out. This decides
the nat available working hours during a givon time period, after considera
tion of various cetogoriss of leave entitloment, shift cycle allouancas,
etc.  Secondly, environmental conditions such as of noise, fumes, dust,
temperature, humidity, emell presence of naked flames, work at height/
dapth, work during regular hours, work at various places, etc. generate
nead for intemittent or continuous spells to be provided to the workmen,

At times, tha spells may oven asmount to 100 - 200% of the time actually
spent on work., It is nlso nscessary to provide for certain allowances
such 28 fatigug/relaxation/psrsonal eFFacts,\ etc. to recuperats from the
effects of worke Finally, creation of work structures uhich help provide
a stimulating and motivaoting snvironmant for work has = direct baasring on

tha offactive utilisation of manpower and by consequence, its rsquireneﬁt.

. Cther Considarations

Cartain provisioning of manpowsr magy bes Pequired to take into conai-
deration- work of contingant/seasdnal nature. Fersistent ocoirence of too
many contingencics is however a clezar symptom of ineffective work organi-
zation and should bz curtaileds Certain anount of mangower such as contra-
ctual labour, casual lzbour is‘gcnerated 2ut of specific mangganent puolicies,
Such requirements houever must ba integrated with the overall manpowsr

needs and should not be dotermined in isolation,

Te Methods of work measurement

When manpoyer is related to physical worklood, work measuremaent
providas g direct mezhs to gstimate manpower ngeds, Sevaral methods are
avallablg for this purpose such ass
- 1) Time study
ii) Work sampling



1ii)} Analytical estimating
iv) Output analysis

All thaesg methods aim at setting up certain standards or nomms for
perfomance of work, Using thwsa, manpower needs for a given guantum of work
cen bo estimatsd. The cstimates can be further modified to take into account
prevailing efficiency levels and other conditions. Time study is probably
the most accurate of all thgse methods., It has h2owever severe limitations,
First it is particularly suitable for repatitive, short cycle work,
compri sing of highly dofined set af task elements. Except for some assembly
and maching shop work, industrial/office work is seldom as well dsfined
or of as short cyclz nature that could render it suitable for time study.
limitations of time study mainly arise because of i) variabls naturse of
work, ii) generally long work cycles, iii) considarabls intra and inter-
degpartmental work-flow, Morsover, rwisihg time standards and keeping
them upto date uwith changing conditians of ?ﬁ'aminew, materials, | ,
energy sources, otc. has becen a major problem gven in the most highly
A1y onlzzd nanufacturing plants. Even ths technical characteristics of
the method ara suoch that are not always casy to fulfill in practice.

Finally uni-n disputes ovcr the acouracy of the standsrds have mads the
method quite difficult to apply in practice. Work sampling techniguo
involves detsrminztioan of timo standard through random sanpling of g given
work situation, Its major advantage over time study is that it is much |
more flexible and can bo dosignod to aceomodats the v-riable naturs of
woTk, long wartk cycles and the pattern of work flow. Thus, it is proving
to be mueh more conveniont to apply in a verioty of work situations, endowed
with tho abwe wotk charactoristics. The limitations o9f the work sampling
arise dus to 1) longer tima t0 accomplish tho atudy, ii) sensitivity to
changes in work mix and procedurss, iii) limitations on accuracy levels.
similarly, highly variable or seasonal work measurement is bayond the
scopn of work sampling tochniguas  The method of analytical estimating




relips 9n the experionce and mature judgemant of manpower detemmination team.
Often, it is possible to dovelop 2 suitable guide to aid analytical estimating
of various activities. Being judgemontal estimates, the accuracy aof such
gstimates is always in cuustion. Houwner, tho mothod has some major advan—
tagés like 1) speod of moasurement, ii) adaptive noture of technique, iii)
sultability in complex and uncertain work aitustions invalving 1ong vari-
able work cycles, intricate work flow, conaiderable fluctuations in work—
loéd, agtc. Used in isolation, the major criticisns of tho mothod are

i) possibility of biases, ii) potential roduction in aceuracy lovels. The
problams ere to a largc extent owcreome by involving multiple tcams for
 manpouwer asscssmabt ensuring sppropriate composition of asuch teams and
output analysis. Couplcod with output anelysfs, tho methad of cstimation can
provide quite accurate ond oquick rosults,e In summary, it is important to
note that nat all work lends itsclf to acourato measuranent by time study.
Perhgps, only a limitod fraction of tho witk is 8o mmenable. Thu rest of
“fhe work nesds to be ostimated and in large complox plants/organizations,
thia is unaunidable on asccount of complex tachnologigs, intermecine work

flows, multitudo of proccodures, otc.

8, Framework For manpowol assasanent

‘Based on thp discussions in the foregoing secotiong, wo now elucidate
-4 proposed framework for manpowor assessment, The framowork appliss to

manufacturing, service os well as adninistrative uork systaens.

a) .Study the work organization and =btain dotails 3f the wortk structure
down to the lowsst lovel (i.e. dopartment, section, atc.)
-~ manpouwor ralntod to outputs of tochnical/manufactering processess
- manpouwer rolated t0 aguipment/supervisory positions to be manned,
- manpouwer related to the nature and volume of physical workload,
ari ging out of manusl operations, octc.
- manpnuwer related to tho adnknistrative systems and procedures, in

oxistence



b)

e)

d)

f)

9)

any othor, arising sut of policy considerations, entingenci es,
negotiated work practices,
- manpower relatod to two or morg of the above constituents,
Develop suitable indi catprs of manpowar, for cach lavol 2f work
structure. |
fnalyse and prepare details of the technological pracesses, thaeir
inputs and outputs, types of oauipment in use, the positions to bo
manned, physical and othor works activities/rosponsibilitiss, Jobs
and task assignmonts, prevailing distribution of manpowsr, methods

and practices of work,

Detemmine the types of manpower allowances to bo usad, i.e. work
relief allowances liko spells, shift cycles, contingency and policy
allowancas, leave ontitlemont and miscallancous work. This enablas
calculation of not availabls hours. N

Use preferably combination method of analytical estimating with output
analysis for work and manpouwer assessment &0 nach component mentioned
in (b). Whorevor timo study/work sanpling can be readily used, tha
same should bg adopted.

a8 far as possiblo, the assessment should be basod 9 sciontific

rationala. It should tske into account currontfexpoctod efficiency level:

and bz simplo ochough for ready applicability and caso af implementation.

In case of work for which indicators are diffi rult £0 ostabli sh, man-
power namms may Do based o0 o assessmant Of total workload of this
typa during a given period (say, a year)e If evon this is impractical,

allnwance may be mado for unmeasurcd wOrka

while the ostimates would lead to an Overall assesgment of manpower,
tho most ~pproprieto manpower skill mhb - should also dgpend upon

considerati ms like job requiromonts, atce



N The manpouwer assossment should reflaect the systems, procedurss and
practices in operation, Substentive changus in the s#ms should involve
reassnssnent of the meanpRwer Tegul rament. '

Figurg 1 shows tho schomatic diagram of the above fromowork,

9. Mathonati cal formul ation

We now attampt a mathematical fomulation of the manpOuer asscsament

problep. Considor a simple 2puerating unit, as shouwn in fig, 2 bolouw.

Dporating
Unit

Inputs ———raeey 2 Qutputs

Fige 23 A Simpla Operating Unit

Let the operating unit have the following faeatures in a givoen poriods

Number of positions to be manned
.

Yoluma/quantity of output
mount of physical workload to be handled

B DD =2 =
[}

anount of workload associsted with adnini strative aystems and

procagiras

o
[}

Allowance for unmeasured work



Fig 1t Fran~work of Manpower Ragquirement Planning
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For the operating unit undeor consideration, the manpouwar =ssesament problen

cat bs defined as onpg that involves detemination of the function.

X =Jf( Ny My B, UG R)
there X = total maipower roguired during thsz period under consideration,.
The true nature of this function is prasantly unknown end likely to vary
wulth ths nature 2f operating unit, It is howaver liksoly that the function
13 of concave nature ropresenting a sibuation 2f diminishing retums to
gacales It is not tho aim of this study to oxplore this asspect in further
datsil. For the presont oxposition, we assumae a linoar function, as stated

belows
X=L+L1N + LM +L3P +L&Q+L5R

Tha manpowsr assssament problan thus invalves detemmination of the creffici-
ents L, L1, L2, LS’ L4. LS' This allouws d_ptemination of X, for given
values of Ny M, P, Q@ and R. ~

i

Nevgrthelass it is often possible ahd eminently dasirable to agyregate
tho wotk and manpower for s given operating unit in temms 97 certain pre-
dstamined indicators, which best roflect the manpower naeds For instancs,
in the traffic department of a statz road transport corporation, it is
possible t2 uss tho number of schedules operated by the Corporation as a kay
indi cator of manpouer roguirenents In a branck of a land development banik,
number 2f loah casis processed and number af rsecoveriss of fected are good
indicatnrs OFf manpouwsr newds. When such indicators are avallable, the
manpower assessmant problem For tho operating unit may be conveniently

restated as followss

Deteming X = F (y1, Yopereres Y
Vhere y4 "is tha ith clanent in a sct 2f n indicators, Hers aGain, the
true naturg of tho function is unknown presantly, azlthough it is sasy to ses
why it is liksly to be ganerally eincave. We however assume a linesr

function stated as fsllowss
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n
X=K +Ky, +Kyyy +Kn Yn =K +i§=i(i Ys
Yhers Yqr Yoo Yy 27O the n indicators of manpower. The manplwer asSS@ss~—
ment prabllan then involves determination of coefficients K1, K2, sevney Kn
and the Constant K. It is noewnrthy that detamination of the menpower
function alsn enablos prajaction of manpower requirement for exp ected
activity lavels in the future. In this fommulation, K represents a fixaed

roqui rament which does not very uwith the lavels of manpowsr indicators.

Now, in ths simplc cass where no fraction of manpower is commonly
shared amongst mirz thah ane operating unit , the total menpduwar raquired

fap the organization is detemined as follouwss

Let m = total number of opersting units in the 72rganization

Xj = manpOwsr roguired in Jperating unit j.
X = total manpawer roeaquired for the organization.
m
Then X = 2xj Sia .
j:l 3.-_‘1\329 seas eyl
:nl r]F .3:]-72‘) !O.Q'.,nl
> [a,*2 ki3 Y1)
g Lk J 713
=1 i=1

A cost based fommulation of the manpower asssessment problem is also possi-
ble. For the sae of simplicity, we will assumg averago unit manpouwew

cost for asach operating unit.

per unit . S s
Let Cj = avarage costpanf manpower in oparating unit j
Then totalmanpowcr cost = 7 Cj x =1

Of course, it is possiblo to fomulate the cost funciion more accurately
by taking into account the average cost fopr sach category in weach operating
unit,

Now because of tha budgstary restrictions, resource constraints etc.,
suppnse the amount that can be spant on manpouwer in a given poerind is
restrictad. Let this anount bs O. If this does not allow full deployment
of manpower »s raguired, then thors is a coqstraint. Let yj beg the man-

power that can actually be deployed in unit jy Then the total cost of



13

dqalcymmt can bae writton as3
-
z C,Y. = D
=1 33

Likeuﬂ.s-e_we can aled writos

Yj .S? Xj j = 1, sevey Me

Thie means that actual deployment could be upto the required manpower. It
1'1: also important tn noto that every operating unit will need a minimum

- Camplament of manplwer. FIr 9parating u;\it J» 1ot this be egual to zj.

We then haves

Zj S_ Y‘j S_ xj- j = 1. sacomyg M
The mapowsr assesament problem can then be stoted ase
il
. X
Min. =1 (X - Y )
ibject to Z <Y I J = 15 vaeeym
z c, Y, &

= AN
" The statement of the problem can ofcﬁur o bl rgﬂdif‘ied to accomodate other
."cm'st.raints which might amse in a specific situation, from time to tims,

The problem casn also be rastated as follouss

m n

min jEl[(iilej * 4y 1j“1 'y

Subject to 2j < Yj < (iél Kj ) 13 13)
a
jich Y, £ 0

All Yi's are nMN-negstive integors

10. CASE STUJIES

We shall illustrate the proposcd Franework uwith soveral Case Studies
‘ranging from simple to the complex end drawn from diverse work aituations.
In the simplast cass, manpower raquirement caloulations will be made for
a specific work activity. In the most complex caose, the application of
the framowork for the oporation of a Power Generating Station will be

broadly wervieweds It is impartant to nate that the case studies anply
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damonstrate thg usefulnass of the MRP framowork For all types of work
ol tuations,

CASE STUDY 1.

MANPOWER REQUIREMENT FOR RECOVERIES ACTIVITY IN THE BRANCH OFFLCE
OF A STATE LAND DEVELOPMENT BANK

This illustration is draun from a Land Devolopment Bank oparating at
the State lavel. Horeg, the aim is to dotemmine for a specific work acti-
vity, manpouwer requirenent in the branch office of the bank. The bank
had tws head 2fficos ,soventeen district offices and about 180 branch offices.
The bhranch officos arc goographically spread talukuwise. The main perpose
af the bank is to advanco long tem loans to famsrs for land duvelopment
purpleas. Tha branch offico of thp bank can be appropriatcly regarded as
its main operations unit, It is through this unit thgt the main activitios

af tha bank, namaly advancing loans  and "Gf‘Fscting rocoveri as of dues and

ovardugs are carried out, The control DUB;‘\thG branch offices is exercised
by the corresponding district officcs The staffing in the branches is
presantly such that results in an average 2f little aver five persons per
brench., The follouing are the main components of overall work in the

branch »fficea.

1e Pracossing LBans
2, Effocting rocovorios
3. thares, transfer, nllotment, refund, dividends

4, addit and Inspoction

Se Ganeral sccounts ond Adnini stration,

We shall illustrata tha dotemination »f manpower recuirement for ths

recweri as componaont of work,

Table 1 gives timo estimates doveloped for individual task slenents

invalved in effecting rocovorigs.

Aggregation of much 2f the worklosd of recoveries is possiblo

using member with a live account as an indicator, This is becauss, major
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portion of the variable part of the worklo=d can be budadly grouped under
the fallnuing activiticss

i) Computation ond issue 2f demand notices,

1i) ef focting recoveries in the branch affica, itself, henceforth temed
as Table recoverias,

111) Effecting rucovoeries in the Field, by personal contact, henceforth
tomed as field recoveries,

iv) Bok keeping load in the nffice.

In each »f the above ceses worklasd aggregatinn is possible using
recovery 1oad for member uith a livg account as work mggragato indicator.
The ramaining dircct work refers £o certsin cases of default. In this

instsnce, a crse procassed can be solected as the work indicator. The

rast of the workload is of fixed, indi rect type and assessment of annual
worklonad is made for this purpdsce Using tha work noms developad in Table
1, the follJuing estimatas shown in Tabls 2 werc develiped for assgssment

of wirtk in racowerios component,

Table 2

work Estimatss in a Nutshall for Rgeov ori as

Sr. N7 whrk Indicator Estimate
1. Yariabla wirkload for Table recovarics 42 mins/manber
2. Yariable wirkload for field recwerias 70 ming/mambor
3. Caszs processed under sectinn 139 / summ ary
recov eri us : 30 mins/case
4, Preparation 7f znnual werdues staﬁsnmt 1 man hr/120
5, Dthar fixed load 110 man hrsa,

We shall nrw pracaod to caloulato the manpower requi ranent,

The naot total available working hours per person per yoar, after
making alloughces fIr various loave antitlements, holidays, etc. and
taking intn account pravailing working time por day, amountzd £2 1400

hre/yeal.
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Now, manpower raguired for ' Recoveri es! can bo givan ass
X

X =K +K1Y1 +K2Y2 +K3Y3 +i<‘4‘1’4

vhera Y, * = Manbers for table recoverioes
Y2 = Mambors contactad for field rocovorices
Y, = Cascs processed under saction/39/summary recovery
Ya = Total numbsr of manbors having live sccounts
—10__
K = fixed wirkload = 1400

‘K1, kz, KS’ K.é ars coufficients whase valuos are as followss
—— 1

40— 1
K1 = -
4458 %—68 2100
700 3
70 1
Ko  =ganon 1200
30
K I T
3 1400 x60 2600
K .60 -
4 T 12008400 16800
Hence X = __ M. 1. Yo L, fs . _Ta
1400 7100 1200 2800 16800

I
1320 +av1 +14Y3 +6YL + Y, R

%800 § §i

To 11lustrate the famula, assume that in a branch office, the fullowing
data is avallables

1s Number of Table recoveries/year = 500
2 Number of menbers contacted for fisld

recov eri es/y ear =+1000
3. Cases processed undsr sactions

139/y Bar = 50

4, Numker of members with live accounts = 1500



Then
X ="'ﬁ?3%‘u_n {132{3 £ 8x500 + 14x1000 + 6x50 + 1500 = _ 21120 1
o800 A
= 1,26
- [ ]

Thus the reguired manpOwer is a little over 1 person, Before deciding on
the totgl manpowsr similar assessments will have to be mads for all other

work components and then accumul ated.
Often g quide estimate of manpower is required for purposes like

short tem deployment of manpowar, budgeting, etc. For this purpose,

we mgy Uss the menbers uwith live account as the sole manpouwer indicator..

Thus the manpower roguirement uwill nouw bs given ass

X = PY
where ¥ = number of menbers with live account

p = (oefficient indicating manpower/live account
N
In ths prasent case s rought astimate of P is

-3

21120 _
oo - 08® x

-3
0,838 x 10 Y

he)
i

2
Q.
>
f



Table 1
work Normms on Sranch Operationsg of

LDB Activity

Racov eri es

Se.No.  Detalls of Activity (in seausnce) Tima{man Unit of work |
mine)p ar meassurement |
uni & of work

"4« Preparation of demand register - kaccha

" registsr ' 5 entry in register
‘ = villageuw se register 3 gntry in register
©2  Demend notices issued (forms no.27,8,23) 6 notice issuad
. (issued thrice)
3. Effecting Table recoveries 15 Table racovery
4, Effecting field recoveries with a 9roup 40 membars contactec
aizg of 2 porsons per day per

. village

9. posting to credit day book - regi ster 2 egntries in regi-
NO, 2 ' ster No.2

‘6., Posting to day book — register No.4 (inclu~ 6 entries in regi~
ding copy sent to HO, Rajkot) ster No, 4

Ta posting to gensrsl ledger - regi ster: N9,5 2 gntries in regi-

\\. stor

8. posting to register No. 11 - Individual \ 5 entry in registel

logn ledger No. 11 under old
sccounts

og, Preparing daily MT rstums to DO (printed 2 MT retutns sent

form, uithout number)

10. Preparing weekly MT returns to HO and to 5 MT retums sant

Do
11 Preparing fomm No,768, relating to reco-

veries to bz sent to HO & DU. 120 foms sent
12, Preparing wadkly post card of recoveries

(printed uithout numbor} to HO and OO 60 post cards sent
43. Processing in the branch, cases under

spction 138 30 casns processed
14, Proparation of monthly statenant to 5SRO

(Sammary RecoOvery Officer) rogarding casas 60 Statemonts pre-

to bg treated under Secction 139 pared

16, processing cases for summary rocovary ( follouw

up of rainspection) 30 cases processed
6. Processing criminal casos {(vheraver & 390 cases processed —

whenevor regui red)
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Sr,NO, Details of Activity (in secumces) Time (man Unit of work
mins) par measuremant
unit of work

17. Issug of notices under Section 134

( SRO form No.5)

posting to ragister No. 17, in case of
advance recoveries (including computa-
tion time)

Preparation of statemont t2 SRU conoapning
carti ficate of surchgarge issued

Proparatinon of annual overdues st=tanant
(printed, without number)

0

30

500 mis/
000 accts.

noticas issued

antries postad

stataments pre-
pared

AC count s,




CASE STUDY NO.2
AANPOWER ASSESSMENT FOR THE AUTQ RECEIPT SECTION OF THE CENTRAL
STORES OF A ROAD TRANSPORT CORPORATION (SRTC)

The previnus study focusscd on the work situotion whoere work was
primarily of adninistrative type, with certain gnount of field work invol-
¥ods The manpower raguirenent was calculated for a specific component of
weIK, cccuring uithin an operating unit namely,branch officae of a Land
pevelopment Bank.

We now sonsider a more complex case which involves mapdwer asssss-
ment in a section of a dopartment. The caso selected for illustration is
that of the recaipts scction of the central stores of a State level Road
Frangport Corporation (SRTC)e The main featurs of this oxample is that it
involues manpower due to both adninistrative systom and processing as well

as dus to physical workload.

_ The stores department of the SRTC is r}sponsible for tho following
md.n asctiviti ass

2) Indenting, follow up, receipt, and inspection of stores materials
11) Processing suppliors' bills for payment

1§i) dispnsal of scrap and nbsoleto surplus items

iv) Storage and issuc of revonue stores and crpital items

v) Inventory control of central stores and divisions

vi) Oodification, racord keeping, stndk teking, stores accaunting and

physical material h~ndling.

The Dgpartment is hoaded by tha Coatroller of Storss wh? is overall
il‘\‘charge of the department, and reports ta Oy. Cangral Manager (Genaral)
of tha Corporation, Tho Comporation also has divisionagl stores located
in respective divisions, For adwini strativae purmposes, the Central Stores
ia under the charga of Dy, Contraller of Stores, reporting to Stores
gontraller.

The various activities of the Central Stores are 2rganizecd into

tha follawing sectionss
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i) Mto recaipts

11) autn issua

111} General reocoipts

iv)  Aluminium/mild steal scction
v) Property

vi}  Consumablas

vii) Machinery and Tools

- viii) Slow moving parts

ix) Inventory control

x) pravi si ning
x1) Central Kardox
xil) Packing

xiit) Inspaction

Many of the above soctions are grouped under two categories of
stores, i.e. 1) General Stores, ii) Auto Stores. The Genaral Stores
covers the following sectionsy General rat;Ei,pts, aluminium/mild steel,
property and consumablés. The AUt2 Stores cowers the following sectionss
auto recelpts, auto issue, Pecking, Machinery & Taols, Of interest is
the Aut? recaipts section for uwhich manpower Ccalculations ars to be
mads. The sctivitios of this section tan be detailed yndgr two meain

categoriess i) clerical/adninistrative typs, ii) physical handling types

The impirtent clorical/~dninistrative activities of the recaipts

section are as unders

i} Processing railwsy raceipts, :documents recaived through the banks,

11) Processing carting ~gent's bills

$1ii) Preparation af receipt voauchers, clearance certificates, claims,

iv) Processing cas:s of urite off, rejectinns, surplus matearials from
dlvisions, penalty for late supply af items,

v) Preparation of nffice notes and stataments

vi) Oirraspondence, maintenance of files, pasting and maintenance

af ragisters, contacts with other sections.
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The principal physical work handling activities in the Receipts section

ara as followss

i) Unloading the consignments, Thelr segregation itemuise,

i1} Npening the consignment in the prasence of security representative,

111} Owunting, against dotails in challan, in the prusence of security
representative,

iv) arrangement of the material at appropriate lncation in the rscovery

yard.

In some cases, weighment of the truck 10a3ds ot the weigh bridge is
also invalved, The warkload pattern depends on two majoar factorss i) arrival
pattem of the consignments, ii) size, type and weight of consignments.
Irregular pattern of arrival of consignments implies a corregponding irregular
pattern oF physi cal workload, thus causing irregular fluctuations in the
sagne, Similarly, the crewsize required d;b@ds upon the size, type and
weight of consignments, Thase circumstahces de«e it difficult to agvolve
acourate indi cators for physical worklioad of receipts, 2n thg basis of
which wirkload could be sgoregated, However, a broad indicator of this

wirkload is the number of consignments racaived.

Table 3 gives tho wirkload sstimation for the adninistrative/tlerical
type of work in the ato receipts scctinn. The estimated annual workload
dup t9 adninistrative/clorical typa wirk smounts to 15131.12 hourse The
auts receipts szetisn handlies the various autoparts such as radiators,
crank shafts, engin=s, cylinder heads, 2thor assemblies, bearings, spare parts,

etc,

The main physical handling activities ares i) unlnading the wondan
case From trucks, hand carts, etc., 1i) opening the cases in presence of
security repraesentative, iii) Counting the items in casss, iv) Arranging

tha itons in proper location,

Generally the consignments are guite hesvy. Hence tcams of halpers

are reguired for handling them. The crew sizs may vary from 2 to 4,
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depending upon tha naturs of items, size o9f casas and quantity roceived.
For instance, in casc of hemvy parts such as radiatirs, crankshafts,
angines, etc. crew size 9f 3 - 4 helpors is requireds For ather parts
such as bearings, spare parts stc. crew 7f 2,3 helpers is necessary.
Finally, for light cascs of items like springs, nuts and balts, ete.
craw 9f 2 helpers is uscds Nommally, around 2400 receipts ars to be
handled in a y2ar, 2iving an 2verage of about B8 receipts/day. APPTOXi-
matoly 15% of recaipts afe of hoavy parts, Aanother 40-45% receipts are
medium weight parts. The ronaining receipts are light weights. Tgble 4
gives astimates of workload for physical handling of autopart  racaipts.
The estimated annual workload dus to physical handling in =ut? recaipts
section is agual to K920 mah hours,

Thae mahpOwar raguiramont may w3w b3 agsass52d =8 fillowss-

X = K 4 K1Y + KEY
here X = Ma&pouwer roquired/yr.
K = Cwmstant, reflacting Fixed manpower (supervisory)
Y = Numbar of roeceipts handlod/yr.
K‘1 = [onefficiaont, showing clerical manpower/rsceipt
K, = Coafficiant, showing material handled/rocaipt.
Uo let K =1 i, 3e sgction suporvisgdyr

Fram wur ssscssmont of thoe yoarkload, K and K2 may be astimgtad as

falloyse

K = 15131, 2 _

1 5468 x 000 = 0,003065
and K = 109 20 _

2 3268 x 00 = 0,002212

This assumas tho working time availpble per man per year in the stores

gaction is 2000 hours, aftor sllowances

X = 1 +0,003065Y +0,002212Y

Haro clorical manpower = OC.003C&5Y
0.0022192Y

]

materi ~] handlors



Assuming that number of
Thern clerical manpoMer

material handlers

receipts handled/yr = 5000
= (1.,003065Y 15.,325= 16
0.002212Y 11.06 = 11

H

and total manpower required will be X =1 + 46 + 11

= 2B

24



Table 3

Estimatiosn of workload = Administrative type work
futo Recedpts Saection -'Cnngggl @tores {FRTC[
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reNo. Description of work indicator Representative €Estimates Estimatad
' Units of work~ of man annual wd
load/year mins.units load mar]
hrs., -
L ]
Processing railway receipts 569 2245 213,37
b Processing challans (including 0.1 x 2488 30.7 123,40
receipting time) 3.25x 2468 60.0 617.00
O.25x2468 105,83 1079.75
Oed x 2458 240,70 3948,78
¢ Procassing carting agents' bills 0.75 x 569 30,0 213,37
(including statement in snnex c} 0.25 x 569 45.0 106469
d Processing suppliers' bills (in-
cluding entries in RC register) 1209 50.0 605.00
& Processing receipts vouchers 4000 30.0 2000.00
f Processing rejection letters D.125x2468 15.0 77412
g Processing clearance certificate 229 60.0 225,0
h Processing claims 62 40.0 41,33
i Processing import receipts 25 480,30 200 .00
2. a Workload due to sntriss in RO
Register (including scrutiny) 2468. 10,0 411,33
b Preparation of notes in annex H l
and revised annex H Z:68 364,80 1234,0
¢ Preparation of statements in
Annex O 0.2% x 5589 33,0 T1a12
d Preparation of statemants in
Annax K 300 1540 75.0
© Preparation of statement in
Anpex L 300 15.0 75.0
f Preparation of statements in
Annax M 140 15.0 25.0
g Correspondance -~ Narmal 8250 12.5  1718,0
= Import receipts 125 x 0.25 30.0 15.462
125 X 045 60.0 62.5
125 x 0,25 128.0 62.5
h Filing 180D 30.0 900.0
i Contacts 4500 1040 750.0
J Preparation of office notes
(annex. 8) 551 30.0  275,.5¢
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Table 4

Estimates of Workload - Physical handling

Auto Recejpts Section

Type of receipts Receipts that can be bandled Crew Size
per day -
Heavy : ave 2 3 -4
Medium avae 4 2 =3
Light av. .6 2

The average daily workload involved in handling receipts is estimated
as follows:

Approx. workload for heavy receipts/day = 0.15x8x3,5x3,5 = 13.72 man hrs

Approx, workload for medium " a = 0.425x8x1,75x2.5 =14,.88 man hrs
Approx. workload for light " " = 0.435x8x1.12x2 =7.B0 man hrsa
Total approx. workload/day = 36.40 man hrs.

" " work load/yr, = 36440 x 300 = 13920 man hrs,.
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t3. [CASE BIUDY NO.3

MANPENER REQUIREMENTS AT THE CRE HANDLING PLANT OF THE BLAST FURNACE

DEPARTMENT OF AN INTEGRATED STEEL MILL:

In this study we consider ths problem of determining manpower reguire=
ments at the nre.handling nlant of the blast furnace cdepartment of an inte=
grated steel mill, The main feature of the manpouwer situation is that it is
characterised by the existence of substancial amount nf positional manpower,
We shall first briefly describe ths overall operations, before considering

the specific manpower problem.

13.1 Overall process flow chart.

The overall flow chart for the stesl making process at the plant stu-
died is given in Figure 3. As soen in the chart, iTon ors, coal and limee
stone are the three major raw materials used. Coal is converted into Ecke
through further processing in cosl handling plant, coke oven batteries and
coke handling plant, Iron ore passes through an ore handling plant, Coks,
limestone and iron ore are fed to the blast furnaces which produce the
molten pig iron. The latter passes through the bessemer converters and then
fed into open hearth furnaces which produce steel af the right composition.
This is cast into ingots which after being soaked in soaking pits are fed to
the bleoming mill, The blooms are then rolled intn heavy structurals and
sheets, billets and ba®s in two separate rolling mills. Part of the billets
are further rolled into bars, rods and other merchant producis in a merchant
mills part of them are rolled into medium and light structurals in a medium
and light structural mill, The rest are sold. The sheet bars pass through

a sheet mill which produces plain, galvanised and corrigated sheets.

13,2 DProcesses in the blast furnace departmesnt

The besic function of a blast furnace is to make molten iron from iron

ore{chemical formula F92 03 called Haematite} Carbon in the form of coke is

usaed both as fuel and chemical agent, The basic reaction iss

] C
Fez 5 * —_ fe + CO
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This reaction occures in -a complex manner, Naturally occuring iron ore
is contaminated with silica (Siiz) and Alumins (A1203) called gangue. These
are highly melting compounds not easily reduced in hklast furnace. Hence
limestone and dolomite fluxes are added to blast furmace- Fluxes and gangue
react to form a low melting fluid compound called slag. Slag is lighter thar
iron and is removed by gravitationzl method. Coke is burnt with air t»
form carbon dioxide and carbon monoxide. Thase aleng with nitrogen {from
air) escaps fram blast furnace top as blest furnace gas. The inputs to blast
furnace are ¢ iron ore, coke, limestone, dolomite, manganese ore, and air.
The blast furnace outputs ared moltan iraon (hat metal), slag, blast furnace

gas and flue dust., The steel mill prasently has 4 clast furnaces. Of these

two have a capacity of 1200 tonnes/day.

The department comprises of the following sections:

i) Raw material handiing section = {orse handlincg plant)
ii)  Stock house

iii) Furnzces (proper)

iv) Stoves

v) Gas cleaning plant

vi} Pig casting machine

vii) Slag bank

viii) Ledle house

ix) Refractary

x) Surkhi mill

xi} Traffic

Of interest to the present. illustration is the Raw material

handling section, i.e. Ore handling plant,

13.3 0Ore handling plant

The main fupction of this soction is to handle iron ore, limestons,
dolomite and manganese ore and part of the coke. Bulk of the coke is fed
directly by conveyor belts from coke ovens, The ore handling plant maine

tains uniterrupted supply of raw materials to‘the blast furnace. Iron ore
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@ﬂd limestone are generally received in BOBS/KO uagone, Thase are unloaded
t4n 9 transit bupkerse sovom For iran. ore and-tws for limestone. Lims stone
~is directly conveyed to high line bunkers, Iron ore celivery system ®May

fallow one of the following four cycles:

i) Transit bunker to High line
ii) Transit bupker to reclamation pile
iii) Reclamation pile to high line

iu) Material to te conveyec by combiration of (i) and (ii) mentioned

above.

Other rew msterials are unloamceo on ground and as per requirement,
gheas are loaded back in intsrmel KU wagoreand then trensferred and unlpaded
“in the bunkers of blast furnace hich lines. In case thege are received in
hopper type wagoms, they are directly taken to hiok line for unloading into
bunkers, Table 5 gives dztails of the equipment and tneir capacities in the
raw matarial section,

Taple 5

Fauipments usad in the Ore handling plapt

51.No. Activity Equipment used Nos. Age Capacity Capacity
UEi)lie
sgtion
1. Supply of raw 1) Transit bupkers 7 5007
materials to 2) A.ron feeders 18 2007/Hr 75%
Blast furnace 3) Belts 12 24 yrs.  BODT/Hr
4) Reclaiming 1 20000T

1) Iran ore

2) Limestone tunker
3) Dolomite 5) Apron feecers 12 2007/Hr,
4) Manganess

Ore

5) Coke
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Figure 4 gives the flow diagram in tho ore nandling plant. The de-

tailed sequence of activities in the ore handling plant is given below:

13.9

1)

ii)

iii)

iv)

v)

vi)

vii)

Detailed seguence of activitics jin the ore handling plant

To contact yard master of nearby railway station . Arrange to get
wagons from yard to high lines for unloading them in appropriate bunkers

i.e, unload into the bunkers on high line and transit bunkers.

Reclaim iron ore from stock in case transit bunkers are empty and

supply to high lines,

Position th= shuttle over the correct bunker and fill the bunker by
operating the shuttle ~ne by one.

Operate the sequence selector depending upon material to be conveyed,

a) from transit bunkers to high line bunkers
b) from transit bunkers to reclaimer bunkers
c) from reclaimer bunker to high line bunker
d) . Combination of (a) and {b) mentiomed above

Start appropriate belts by opsrating push button centrols
Keep a watch over tha running belt for any lumpy ore. If such ore is
found, signal for stopping the belt

Poke chutes to clear jams

viii} Clean high line and transit bunkers

The ore handling plant handles an an average, the following guantum of ore

per month:

Iran ore - 100 200 T/month
Lime stone- 26 600 T/month
Dolomite = 7 000 T/month

Manganase
Ore -~ 3 200 T/month

Coke - 4 80O T/month
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able 6 gives details of the jobs and their primary fumctions in the Ore
handling plant, It will be observsd that excepting the job of raw material
foreman all the remaining jobs are snift jobs. The plant itself has conti-
muous three shift operations. Furthsrmore, most of the manpower raquired is
due to positional mamning and therufore determined by the positions to be

manned rather than by outputs or physical workload.

Table 7 gives the calculations for the manpower reguirement. The totzl
manpower required, inclusive of shift cycle allowamces, is worked out to be
103. Thus, once tha positions to be manned are known, fairly accurate
assessment of manpowsr is possible, However, requirement of labour gang
khalasi depends upon the tonnage handled . For a quick projection, we may
wvish to relate the manpower to th@ positions to be manned and the tenmge

handled. We can then writes

X =K + K1 P+ K M

2

Here we let K = supervisory positions = 8

and K, = Coefficient, denoting average manpower/position
K2 = i s denoting averaoe manpowar/ tonns
P = Mumber of positions
X = Manpower reguired
M = Tonnhage handled per month

the total number of positions P = 9

Tonnage handled/month M (100000 + 26600 + 7000 + 3200 + 4800)

= 141600 T
- e
-4
K2 = 28 = 1,977 x 10
141600

-d
B + 74445 P + 1,977 x 10 M

>
i



Tabla

'?

Determipakion of Manpower for Jrs Handling Plant
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rilNo, Designation

Estimate of manpowsrt

Shifts G.shift Spell Total Shift Total
duty posts Cy,etc,
1. Raw material fFareman
54 - - 1 - 1
2, Shift raw matzrial
foreman 5«4 x 5 1 x3=3 - 3 - 3
3. Asst, Raw material
Foreman 5-3 x 4 1 %3=3 - 3 1 4
4, Shuttle Balt Attencant
Sw?
a) Reclaimer Bunker 2x3=6 - & 1 7
b) High Lime Bunker 2x3=6 - & 1
5, Belt Attendant B-7 *
a) Junction Tower 2x3=6 - 6 1 7
b) Transit Bunker 2x3=6 - 4 1 7
e} Reclaimer Bunker 1 x2=3 - 3 1 4
»*
6., Belt Khalasi B-4x5  9x3=27] _ - 5 -
o 1x3=3 i
7. labour Gang khalasi
B-2
a) Transit ounker 4x3=12 - 12 2 14
b) High line bunker 4x3=12 - 12 2 14
87 - B8 15 103

+ Geperally 2 positions/belt ars to be marncd &xcept reclaimer bunker

* Bglt Khalzsi operatesmainly as belt attendant's holpers and a team of

1 attendant & 1 khalassi is reguiraed,
shift is requirec,

x Gang johs and a gang of 4 khalasis is required for the unloading operation

For th@n remaining work, 1 khalasi/



{Transit bunkers
& Figh line bunkers

into the respective bunkers and
to carry out general cleaning jobs,

Table 6., Details of jobs apd their primary functions

Sr.No. Designaticn Erade Shift Primary functions Working Conditions
1e Raw Material 5.5 & ) To maintain adequate supply of raw- material Occassional outdosr,
Foreman ) to the blagt furnaces. all weather condi-
) tion, dusty atmos-
) phere, Crosses raile
g way tracks occasionally.
2. Shift Ray )
Material Foreman -S5- 4 &  4,B8,C, ) 1
u
3., fsst.Rau Matew To ensure timely unloading of rawmaterial
rial Foraman _ into trgnsit bunkurs and to supply to
(Tramsit Junker) L8= 334 £,B,C BF high-lirnos.as per requircmznty - n
oomu Ll . LT L o4
4. Asst. Rau Naferia].S-S &4 AE,C, To ensure that all lines of blast furnaces
Fareman (High arc full with appropriats raw materials,
Lipes)
Sa Shuttls bei: 5=2 A,0,C, To operate shuttla belts to unload iron Very dusty
attendant (High uore and lime stone either in bins or
line Bunker, high lines or on reclaimer bunkers,
Reclaimer burker) .
. Belt Attendant B-7 A,8,C To operate the belts anc feeders under "
(Junction Tower his charge according to the raw mate-
Transit bunker, rial pasition in transit bunkers,
Reclaimer burker)
e Belt Khalasi B-445 A,B,C To attend to chutes and belts Busty all weather
conditicon.
. Lrh G i
8 our Lang Khalasi g , A,8,C To unload raw material wagons "
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14, CASE STUDY NE.4
DETERMINING MANPOWER REQUIREMENTS IN THE «ARGY DEPARTMENT OF A
MEDICAL HOSPITAL

In this study we illustrate the szpplication af toe framsuwork for Canpower
- Reguirament FPlanaing {MRP) For ths cesz of a medical hospital., For illustra=-

tive purposes, only the 'WARD' depertment of the hospital will. be considersec.
The main feature of this case is the application of the msthocdology for the

casg of a purely service facility.

The medical hospital studied comprisss of the following d=zpartments:

1o Labaratory
2. Warcds
3. Sznitation

4 e X=-ray and phyziotherapy
5 PRarmacy
e Kitchen

7e Wehicle Section

8. Cardiclogy, ENT, Eye, Dental, Operation theatre and
Miscgllansous

T, Malaria Control

10. Family Welfare and Public Health
11 Stores

The present study pertairs to the 'Ward' department of the haspital.

The principal activitias of :he wards are summarised as unders

P Patients are zdmitted to the wards for indoor treatment

2 Fach Wargd mainteinh =

i} Admission and discharge register giving details such as
name, ad¢drass, department, age, sex, time of admission/

discharge from the ward, disease, =ica
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ii) Direction book for nursing staff giving details such as
bed number, patients' name, m-dicine, details, treatment
details, time of administration of dosages and their guane
tity, diet, atec,.

iii) Records of pathological and other test reports

iv) Case shest for each patient

v)  Temperature chart

vi) Indenting and maintaining inventory of medicine, linen,
hardware and other articles, There are in all 16 wards and

the details about the beds in sach are provided in Tabls 8A,
the

The job title currently prevgiling in the ward department arehfollowingx

1.

2,
3a
4,
5
6
Te
8.
R
10.
1

T

Sre Mursing Sister

Home Sister

Staff Nurse

Sr. Nurse

Sr. Mursing Assistant (Male)
NMursing Assistant (Male)
Junior Nurse

Sr. Ward Master

Hospital Attendant (Male)
Hospital Attendant (Female)

Auxiliary Nurse cum Miduyifes

Yablel8 gives the main functions of each of the above job titles,

The manpower requirement depends upon i) type and number of wards

ii}) number of beds in the wards. Table 9 gives the detailed calculation fer

the manpower requirements of the staff in the wards. The total assessed

manpowsr for the ward department is 239,

For quick projection of manpower requiremant, it is possible to relate

the bulk of the manpower to the rnumber of beds provided in the various wards,

Only the Home Sister and Sr, Nursing requiremant depends upon ths number of

vards ( in a way positional reguirement),
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Thus we may write
X=K + K_B
%

Where K = Constant = Number of wards ( & other units)

19 (including leave reserveas)

>
]

Loefficient, denoting required manpower per bed
B = Number of beds in various wards
K, can be determined as follows:

K.= _239 = 19 = 0,446
493

X =19 + 0.446 B

Knowing the number'of units and the beds in the various wards of the depart-
ment, it is possible to aobtain a quidk estimate of the total manpower in tha
department, Ffor instance, if the number of wards goes upto 25 and the bed
strength goes upto 800, our estimate of total manpower required will be as

followus:

K 25 + 0.1 x 25 = 28

X 28 + 0.446 x B0O0 = 385

In this illustration, the number of beds was identified as the main

indication of manpowsr requirement.
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Table BA
Number of bodg in the Wards = Modical Hospital Study

~ Sr4No. Qard ' General Side Cabin Misc.  Total
' Ward Room

1 Male Madical Ward 1 36 4 .2 - 42

2, Male Medical Ward 11 27 - - - 29

3. Male Surgical Ward I 34 3 2 10* 49

4, Male Surgical Ward II 46 - - - 46

5 Intensive Care Unit 6 - - - 6

6. Femzle Surgical Ward 52 2 - 6** _ 60

7. Female Medical Ward 28 2 2 - 32

8, Children Ward 26 - - - 26

9, Maternity & Gynaec, Ward 35 3 3 117 52

10, -Antenatal Labour Room 7 - - - 7

11« Infectioos diseases Ward 70 - - - 70

12, New Medical Ward III & IV 34 - - - T4

13, New Surgical Ward III & IV 32 - - - 32

t4. Nursing Home - - 5 - 5

15. Casuality 3 - - | - 3
16. New Outdoor =~ traumatology ,

unit 2 - - - 2

17, Total 438 14 14 27 493

* Burn room and Traumatology Unit
** Burn ward -~ 4, Nurse's sick room - 2
+ Sceptic room - 4, Eclamptis room - 2, Post Operative room = 5

The average occupancy is around 500.
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Primary functions of Ward Staff
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Sr. NU.

Jab

Functions

Remarks

1.

Sr. Nursing
Sister

To admit and discharge patients from
ward, to ensure proper ward admini-
stration and cleanliness, to coordie
nate work of nursing staff in shifts,
to carry out doctor's instruyctions,
to give prescribed medicines to
patients in time and report any thing
abnormal, to accompany medical staff
and matron on rounds, to ensure
proper diet for patients, to keep
custady of linen, medicines, & other
material,te raise indents as and when
required, to prepare patients for
operation, diagnostic examination,

to administer injections as and when
necessary and to voordinate with all
concerned agencies for proper patient
Cara,

Works in
genseral
shift, In-
door work-
ing.

2,

Staff Nurse

Te take care of patients, bathing
patients whenever necessary, bed
making, feeding and other comforts

of patients, to administer medicines/
injections to patients as per instrue
ctions, to take temperature, pulss,
respiration ete. and recording, to
follow tethnicel precedures, pre and
post oper: tive care of patients, to
assist doctors as and when necessary
ta snsure cleanliness of wards,
timely writing of patients ruport,

to fill lzb reguisition forms, send
spucimen after correct labzlling .und
receivs report, to assist Sr. Nursing
Sister in her work,

Generally de-
ployed in ‘
shifts. Indog
working,.

3.

Senior Nurse

Same as for Staff Nurse

deployed in
shifts. Indoo
working

4,

Senior Nure
sing Asst.

wa 10 -

Mal., nursing
staff deploye
in shifts, In
door working
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gr,No, Job Functions Remarks
3 5. Junior Nurse Same as for Staff Nurse deployed in
shifts. Indoor
working
s Nursing Asstt. - dO == Male nursing

staff deployed
in shifts., In=
door Working

Te Sr, Ward Master To supervise cleanliness of hospital
premises, compound and serraundings
including wsrds, offices and various
departments of the hospitals to sub-
mit daily bzd statement ~dmission
roports and reports of the condition
of patiesnts; to maintain casa records
admission and cischarge register,
discharge coards, guiding patients to
the respective placss, convaeying proper
instructiomns and documents, etc. to
discharged patients, to receive and
issug hospital sanitary stores, etc,

8. Ward Master To assist Sr. Ward Master in all
his work
9. Auxilinry Nurse To assist staff nurses in the labour  doployed in
cuym Midwife Toom_in all their work shifts,
104 Hoapital To assist the mursing work and pati- deployed in
Attendant . t tiont £
{Male) ents care; to trensport patients shifts.

and holding of stretchersto carry
patients or to carry on wheel chairs

and wheel trollys, to help nurses in

the upkeep of the ward, cleaning ward
furniture, doors, windows, to help

in distribution of food, drinking

water to patients, cleaning of plates,

to give bed pans, urinais, spittooms

gtc. to patientsj whenever necessary,

to carry moessagaes, call books, registers,
requisition slips, to carry supply of
medicines from OPD stores, etc, and ather
similar works.

11. - Hospitel Seme as above, oxcept that stretchers deployed in
attendant are not cerried by the Hospital shifts,
(female) attendants (femgle)

12. Home Sister In charge of the Nurses' Hostel
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Table 9

Lalculation of Manpower Rgggirement for Ward Department

Sr. Mursing Sister ¢ The assessed reguirements arg: 1 each in -

i) Medical Ward I, ii) Medical Ward II, iiij Male Surgical Ward I,

iv} Male Surgical Werd II, v) Femalo Surgical, vi) Female Medical,
vii) Children Ward, viii) Mursing Home, ix) Infectious disszses ward,
x) New Medical and New Surgical Ward, xi) Burn Umit & Trzumatology
Unit, xii) Labour Room, xiii) Meternity & Gynaecology xiv) Intensive
Lare Unit, xv) Casuality, xvi) Night duty sister, xviii) 2 sisters to

provide leave reserve. The total rumber required = 18

Home Sister ¢ 1 Sister is required to be in charge of Nurses' Hostel

» Mursing Staff (includes Staff Nurse, Sr. Nurse, Sr. Nursing AssistantfMale),

Nursing Asstt. (Male, Junior Murse) "The calculetions are shown

below:

«No, Ward No. of Shift General Total

beds require~ shift

mant

1. Malae Medical Ward I 42 2x3=6 1 7
2¢ Male Medical Ward II 27 1x3=3 1 4
3. Mals Surgical Werd I 49 2x3=6 1 7
4 Male Surgical Ward I1I 46 2x3=6 - )
5. female Surgical Ward 80 Ix3=4 1 10
6, Children's Ward 26 2x3=6 - 6
7. Mursing Home 5 1x3=3 - 3
B, Infectious discasocs Werd 70 Ix3=9 - 9
9. News Med, & Surgical Ward &6 2x%=6 1 7
0. Burn unit & Traumatology 2 1x3=3 - 3
1. Maternity & Gynascalogy Sz Ix3=9 1 10
12, Female medical ward 52 2x2=4 1 5
13« Labour Room 7 1%x3=3 1 4
14, Cesuality 3 1x3=3 1 4
12 Intensive Care Unit & 1x3=3 1 4

81 81 10 el
6s _Leave reserve 81x0,25=20 10x0.1=1__ 21

[,  TOTAL 101 11 112




4o Sro Ward Master : 1 sp, Word Master is reguire-,

e Ward Master : 1 Ward Master is Teguired

&, Hospital attendant (Male) : The assessment is shown below

?.No. Ward | No, of Shift re- General Tntal
¥, beds guirements shift
s+ Male Medical Ward I 42 1x3 = 3 9 4
2. Mala Medical Ward II 27 1x3 = 3 1 4
3+ New Medical & Sur=
gical wWards 66 X3 = 6 - &
4, Male Surgiral Ward I 49 Ix3 = 3 1 4
5. Male Surgical Ward II 46 1x3 = 3 1 4
6. Casuality 3 2x3 = 6 - 6
7. Nursing Home 5 1x3 = 3 - 3
8, Intensive Care Unit ) Tx3 = 3 K 4
J.  Infectious dissases
Ward 70 Tx3 = 3 1 4
?10. Female Medical Ward 32 - 1 i
gﬂ. Female Surgical Ward &0 - 2 2
?12. Maternity & Gynascology 52 - - 1 1
;13. Traumatology 2 - 1 1

Alloving for 25% L.R. on shift and 10% LeR. gn General Shift, required
‘manpower = 33 x 1625 + 11 x 1.1 = 41 +12 = 53
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Hospital Attendant (femals) : The assessment is shown below

Br.No, Ward Beds  Shift re-~ General Total

o guirement  Shift
s Maternity Ward 58(ine 2x3 = & - é
clude .
ing Gy=-
nac, )
2« Labour Room 7 1x3 = 3 -
3« Gynascology ~(con- 2x3 = & - 6
sidered
4, Infectious diseases 70 T3 = 3 - 3
5. femals medical 32 Tx3 = 3 1 4
é. Female surgical &0 2x3 = 6 - é
7« Children's Ward 26 13 = 3 - 3
177 20 1 31
8., Lleave resarve 8 - 8
Total 38 1 39

Muxiliary Nurse Cum Midwife : The required mampower = 4 (1x3 +1) =16

lhe total mampower required = 18 + 1 + 142 + 53 + 39 + 16 = 239
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15, CASE STUDY NO:5
DETERMINING MANPOWER REQUIREMENTS FOR THE FINANCE & ACCOUNTS DEPART-
MENT OF A CHEMICAL PLANTS COMPLEX

This company since its inception in 1971, has experienced rapid growth
and continues to actively persus its expansion plans. At its manufacturing
complex in an Industrial tstate, the company has been manufacturing for soma
time now sodium nitrite, sodium nitrate, nitric aciﬁ, a rubber blowing
compound callsd DNPT, A plant to produce explosive grodoc ammonium nitrate
was recently commissioned, and work was procressing in the plant to manuface
ture concentrated nitric acid. Another plant to manufacture formal dehyde
m2inly for captive consumption was zlso commissionad. In addition, plans
wore afoot to put up plants for the manufacture of hexamin (also for captive
consumption) and explosives., The Company has also promated another concorn
for manufacture of anhydrous liguid ammonia. This was the first collaboram
tive venture of the company. Further collsborations were on the anvil for
the second phase expansion of ammonium nitrate plant, the manufacture of
axplosives and for the manufacture of concentrated nitric acid. The campany'sw

sales turnover at the time of the study had crossed Rs. 6 crores,

At the time the study was undertaken, the company was organized into
several departments, namely,: Process, Maintenancs, Research and Development
(including Guality Contrel}, Materials, Fipance & Accounts, Personnel and
General Administration, Internal Aydit, and Marketing. Each of thess depart-
mants excepting internszl gudit was headed by a senior executive, The
present study pertains ts the finance and accounts department of the company,.
The major aim of thz study was to determine the clerical manpower require-

ments for the department,

The following components of departmental work wers identified for

assassing the manpower requirement:

a) bills passing
b) writing journals/registers/ledgers

z) other indirect work activities
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Corresponding to the above components of work, it was possible to

evolve appropriate indicators of work. These arc summarised belows:

15.1 Bills Passing' The work load in billg passing could be aggregated
using the following indicatorss
i) Suppliers' bills, ii) Medical bills, iii) Contractors' bills,
jv) TA/DA bills, v) LTC bills, vi} Cash vouchers and daily cheque
payment, vii) DEL payment, viii) Public Utility bills, ix) Salary
bills.

15,2 Writing Dogrnal{registers(ledoers: Tha work load is assessed on the

busis of sntries made in records stated belows

i) Purchase journal, ii) Expsnses journal, iii) Creditors’ ledger,
iv) Raw materials ledger, v) Sales journal, vi) Debtors' ledger,
vii) Fixed assets register, viii) Bank book, ix} Cash book,

x) Bombay petty cash boaok, xi) Prdvident Fund, xii): Storosnlodger,
x4it) @tzmped prreipts, xiv) 'C' forms register and reminders,

xv) Consignment sales (Agents) ledger, xvi) Branch Stock transfer,
xvii) Preferred customers ledger, xviii) Main journal, xix) General
ledger, xx) Debit note register, xxi) Credit note register,

xxii) Plant register.

15.3 Other Indirect Work Activitiss: The major indirect work activities were

as under:

i} Paymant of Sales Tax to Government once a month, ii) Income Tax
(1T) working under Section B80«j, iii) IT returns of the company,
iv) Insurance work, v) Liaison with banks, vi) dealing with
Covernment and sister concern, vii) finalisation of accounts,
viii) fixed deposits work, ix) Outstation visits for cash withe

drawals, etc., x) Other miscellanecus works

Output analysis coupled with departmental time estimates for various
components of work were used to establish work norms for the department.
The norms so developed under current efficiency levels and prevailing

systems and procedurss are summarised in Table 10,
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For determining manpower workloac function, the following procedurs is

adopted:
a) In case of bills passing, all the bills are converted inte equivalent

purchase bills, using work content as a basis., The work norm is then devslopad
for equivalent purchase bills.

b} In cass of writing journals/ledgers/registers, the work load is
accumilated and the work norm is developed on the basis of entries in journal/ '
ladger/raegister,

c) For the rest of the work load, based on the anmual assessment of the
same, requirsd manpower is specified. Conversion ratios, for converting
the various types of bills into equivalent purchase bills asre provided in

Table 11,

The assessment of aggregate work norm for writing ledgers/journals/
registers was made by estimating the total workload of this type and the

total number of entrias/ysar,

The resulting norm is:

Number of ontries/man/year = 10000

1544 Application of manpower norms

An axamplie is provided to illustrate the applicaticn of norms for

Finance & Accounts department:

No. of purchase bills/yaar ! 5000
Medical hills ¢ 1750
Contractors' bills : 250
TA/DA bills $ 75
LTC pills : 200
Cash vauchers and daily chegua

payments ¢ 7300
OEL Payment : 600
Paymant to Public Utility t 1200
Salary bills : 5400
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Numbor of entries in various journals/ledger/recister per year are

as follows:

Purchase journal, expense journal

Creditors' ledgser
RM Ledger

Preferred customers' ledger

Main Journal

General ledger

Debit Note register
Credit Note register
Plant register

Sales Journal

bebtors' Ledger

Fixed assets register
Bank book

Lash Book

Bombay Potty cash book
Provident fund

Storas lLedger

Stampad receipts
Numbaer of 'C'
Comsignmant sales

Branch Stock transfer

forms & reminders

Table 12 gives the squivalent purchase bills passed per yeaTs

13 gives tho estimates of manpowsr requirement.

powsr was assassud to be 14.

The manpower workload

Where

X

K

It

It

Y
K + K1 ; + K2 Y2

-

a9

@

s

"

.0

-

.0

oo

.

>000
650
2500
75
3000
300
200
50
2507
15000
1000
300
10000
5500
2500
450
6000
5000
11008

chtriee

sccounts

antrias

(no. of customers)
sntries

accounts

gntries

antries

antrics

(no. of invoices)
no. of accounts
entries

entriecs

entries

entrics
accounts
sntries

antries

antries

8000 (invoices)

75

(transfer)

Table

The total clerical mafe

relationship can be developed as follows:

Constant = fixed manpower requirement

4500

297 x 7 2. 962
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K1 = coefficianf,denoting manpower required per unit equivalent
purchase bill :
K2 = Coefficient, denoting mampc. v
Y1 = Number of equivalent purchase bills processed psr year
Y, = Number of entries in Journals/registers/ladgers per year
(in multipies of 1000G)
We know that K2 = 1
K, = 30 - 1
' Teox217x7 - T sgsg. = 0.000329
= 3.29 « 15°
=4
X = 2,92 + 3,29 x 10 Y1 + Y2

Thus, knowing the equivalent purchase bills to be processed and the
number of entries to be made in the journals/registar/ lsdgers, the total

tlerical manpower required is readily determined.
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Table 10

dork norms for various activities in the figance & Accoupts

Department

S5r,No, Compartment of Work Work Indocator Work norm{rounded off)
(map mins/unit)
14 Bills passing Purchase bills 30/bill
Medical bills 12/bill
Contractors' bills 170/bill
TA/DA bills 30/bill
LTC bills 30/bill

Cash Vouychar and
daily chegue payment 4/payment

2. Writing Journals/
Registers/Ledgers

DEL payment B/employee
Public Utility bills 12/bill
Salary bills 12/emp loyes
Cupanae Jogenas | S/entey
Creditors' Ledger 50/account
RM laedger 6/entry
Sales Journal 6/ invoice
Dobtors' Ledger 50/account
Fixed assets Register 4/entry
Bank Book 8/entry
Cashk Book 6/entry
Bombay Petty Cask

Book B/entry
Providoent Fund 120/account/year
Stores lodger 15/entry
Stampad receipts .11/receipt
'C! forms repister &

remindsr 5/form
Consignmant Sales 3/invoice

Bransh Staock g
Rugistur 40/transfer
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Sr. No. Compoment of Work

Word Indicator

work norm (rounded off)
(man mins/unit}

Prefsrred CDustomers
Ledger

Main Journal

General tedger

Debit Note register
Credit note register

Plant register

2aD/custDmer/year
5/entry
Bfentry
6/entry
6/entry
4/ entry

3.

Other indirect
attivitics

4500 man hrs./ysar
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Conversion ratios for varioys tvpes of bills

Sr.No.

Type of bills Conversiaon ratio
(roundod of f)

Te
2,
3a
4.
5.
Ea
Te
8.
9.

Purchase bill

Madical bill

Contrrnctors' bill

Ta/DA bill

LTC bill

Cash voucher & daily chsgue payment
DEL Paymont

Salary bill

Public Utility bill

1.0
Os4
6.0
1.0
1.0
0.15
0e3
G4
D.4

Time/equivalent purchase bill = 30 man mins/bill
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Table 12

Eguivalent pyrchase bills passed

Sr.No., Typse of bill Conversion Equivalent purchzse
Ratio Bills
1. Burchass bill 1.0 5000 x 1 RT-1R Islaly
24 Modical bill Ded 1750 x 0.4 = 700
3. Contractors! bill 6.0 250 x 6 = 1500
4. TA/DA bill 1.0 75 x 1 = 75
5., . LTC bill 140 200 x 1 = 200
b, Cash voucher & daily chaquop
payment J415 7300 x 015 = 1095
7. DEL paymant 343 600 x 0.3 = 480
8. Salary bill Dad 120C x d0.4 = 480
9. Public Utility bill Ged 400 x D.4 = 2160
TOTAL 11390

The total number of entries in lecgers/jourrals/registers = 69100
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Estimation of Manpowor Roguirement
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Sr,No, Component of work work Indicator Work No.of units Estimated Estime
norm of work/Yr, Workload ted me
pQuer
Te Bills passing Equivalent pur~ 30 11390 5695 5695
chase bill man manhrs  217x7
minS/‘ =3.74¢
i3
2, Writing ledgers/ Entry in Jour- 10000  691G0 6. 91 6.91
Journals/registers  nal/lodgor/ entries/ man yrs.
register man yle
3. Other indirzct 4500 - 4500 4500
work load - man . manhes 217x7-.
'hrs/yr. =2,96
Total manpower required = 10192 + 6.9
217x7
= 14

 Here, number of working days per year per cmployee after deducting all leave

entitlements, etec. is taken as 217 days and working rours per day are taken

as 7
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16.  CASE STUDY NO.6
DETERMINING MAN POWER REQUIREMENTS FOR T:C OPERATIONAL STAFF_OF A POWER

GENERATING STATION ¢

We shall now consider a more comprehensive and complex caese cof a power
generating station, The power station comprises of a set of 4 turboalternators
with a total installed generating capacity of 60 MW. Figure 5 gives the

various operating units in the Pouwer Station.

Power generating Station

! T — \
Boilsr Houss Power General and Jurbo blewer House
Saection Distributing Section Section

| 1

f 1
Boiler House Coal Handling Dimineralisation Power Mains
Plant Plant House Section

FIG, 5 s OPERATING UNITS OF THE POWER GENERATING STATION

Figure 6 gives the thermal diagram and figure 7 gives the line diagram
of the solid fuel handling system for the boiler plants. The activities

of each of the sections of the Power Stztion are briefly described below:

16,1 Loal Handling Plant

Coal is received from outside sources by wagons/trucks. It is unloaded
by End rock tippler or marually., Out of the total coal receipt per day 30%
is coming by wagons and 70% by road transports Coal reccived by 4 whoeler
covered wagons is unloaded in £nd Rock Tippler (100 T/hr) and sent to coal
crusher via No,1 and 3 belts (100 T/hr). Coal which is manually unloaded
is bulldozed to reclaiming hopper (BOT Capacity) and sent to coal crusher

for crushjng and seeing through Nos. 2 and 3 belts.
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(1) 1
After crushinmg to (3 -1 ) size,coal is sent to old boilers or Coal

stock yard (6000T) via belts Nos. 5, 7, 8, 9, 18, 11. From stockyasd coal
is bulldozad to reclaiming hopper for feeding coal to old boilers. Adjacant
to wagon tippler, thers are 5 track hoppers of 40T capacity wach where ctoal
is uplpaded beth by wagons =nd trucks, Coal from track hoppers is sent to
new crushers vie 5 nos. of fseders and M,l & M2 belte. From new crusher
{1007/hr) corl is sont eithar to new boilers (A & B) or old boilers through
diffurent belt systems. From coke owohs, coke breezo is also sent to

boilers through rew belts EB1, EBZ, CB_, CEl4 as and when reoguireds Furnace

3
oil is alsg sent to new Boilers at the rate of 1.2 Tonnes/hr. to boost up
stoam production to 30% MCrx, Table 14 gives tha equipment doteils of the

coal hondling plant.

Table 14

Eguipment used ip Cool Hapdling Flant

Sr.No. Equipment used nos. Ypar of Capacity
: dnstallation
Te End Rack tippler 1 1953 100T/Hr,
2e Reclaiming Hoppor 1 1953 807/Hr.
3. Wow Crusher 1 1580 2007/ Hr.
4. Treck Hopper 5 1980 40T sach
5e 01d Cruster 1 1953 180T/ Hr.
[ Fauders 5 4580
Te Scroen Z 1953 6" spuars
8. Conveyor balts (ol CHP) 11 1953 00T/ Hr.
9. Conveyor bolts (now CHP) 5 1980 1007/ He,
10, Tripper (new CHP) 1 1980 1607/ He.
11, Tripper {old CHR) P 1953 100T/Hr,
12, Coku Conveyor belts 2 1980 1007/ Hr,
13, Bunkers (old boilers) 4 1953 295T(together)
14, Furnace 0il Tank 2 1982
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1642 Boiler Scction

Altogether thure are 14 stocker fired water tube boilers for ganerating
superheated steoam, Out of them, 12 are old and 2 new boilers (A & B), 7 of
the old boilers are single stocker fired and the remaining arz twin stockar
fircds The new boilers are also twin stocker fired.

Dimansraliscd watsr from demincralisztion plant and softening plant
is passed through buat sxchanger (SDOC) and sont to Hot well tank, Hot water
is then sent to doacrators for removal of dissolved oxygen from feed water by
heating stoam. (0.5 kg/cm% } Water is pumpad by feadwater pumps to economisers
of ruspective boilers, where feed water is hcated by outgoing flue gasses of
the beiler. WQtJ?:g%onomiser (139°C) is sent to boiler drum where it is heatod
by burning of conl/coke breeze/BF gas/CO gas in the grate. Steem from boiler
drum is superheated in superhsater by cxchanging heat with outgoing flue gases.
Air is supplied by FD fan to stockers and gas burners for cumbustion, Air
is nrohzatod in rucupercative hollow plate type zir heaters before entering
stockers/gas burners by flue gases. Superheated steam from the 14 boilers
is Ppassed to 6 receivers from where steam is distributed to a) power house,

b) Turbeblower house. In the old boiler, the entire operation is manually
controlled, In new boilers, stocksr control is manual, LD and FD fan
controls are pnaumatic cuto controlled. Ash from the stockers falls in the
open channel filled with CI lines and is carried away by continuous flow of
water under closcd system to the ashpits, Table 15 gives the equipments

used in the boiler house,
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Eguipments in the Boiler Houss

Sr., No. - Equipment Nos, Year of LCapacity
installation
Te Twin Stocker fired water tube
toilers (overfed tridrum) 3 1957 54,446 T/Hr,
2, - do - 1 1959 544446 T/Hr.
3 - do - 1 1959 27.223T/Hr.
44 Twin Stocker fired bidrum
radiant type water tube boilers 2 1980 90.75T/Hr.
Se Air heater 14 some as -
boiler 1 ' )
64 Hot wall tamk 4 1539/1 955 24 x10 x12
7 Deaurators (old boilers) 5 same as 2 nos=54.44T/Hz
baoilar 3 =158,8THr.
. Dagerataps (new boiler) 1 1980 .
9. Induced draft fan{old boiler) 12 same as 7 Nos=2073 mS/F
boiler 5 Nos=342&6 m/mi
13. Inducaed draft fan {now boiler) 4 1980 3113 ms/min.'
1. Forced draft fan (new boiler) 4 1980 1783 m3/min.
12, , Forced draft fan (old boilar) 17 same as ?-1105m3/min.
boilcr 10=1195m"/mine
13. Secondary Air fan (New boiler) 4 1980 3B2 m3/min.
14, Gas circulating fan {new boiler) & 1980 339 ms/min.
15, Boiler feud pump {eluctric) 4 same as 53.3 m3/Hr.
16, Turbo fuel pump 4 bo&ler 116.73 m3/hr.
17 Boiler fecd pump (electric) 4 1980 117 m3/hr.
18, Sooster pump 4 273,m3/hr.
19. Extraction pume (old boiler) 5 szms as boiler
20, Service wotor pump{new boiler) 2 1980
21. Ash pump {old boiler) 4 game as beiler 357-m3/hr.
22, Ash pump {naw boiloz) 2 1580 . 5pg mS/Hr.
23, Ash bunker {(old boiler) 3 game as boiler 75 T each
24,  Ash bunkor ( nbw boiler) 3 1980 75 T sach
25. Tolpher Cranc (olg boiler) 2 1950 3.1/4T
26. Telpher Crans {(new boiler) z 1330 3.2 T
27. Compressor {now boilsr) Z 1979 ) é m3/min.
28, Sump pump 2 - -
29, Loaf pump (old boiler) 5 - -
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163 Domigeraltisaticn Plant

A two stream demineralisation plant of exchange with normal treatment
rate of 152 mS/hr. per stream has boen commissioned for demineralisation of
raw woter to ba used in boiler plant, Rew water st a pressure of 2,72
m/emz, 26°C is passed through cation unit where sulphuric acid (3.8%) is
used for jon exchange snd then through anion unit where caustic soda (5%)
is used for ion exchange so as to got demineralised watcr. The latter at a
pressure of 6.8 @/emz, 2605 is consumed at the rote of 150T/hr in the boiler.
Table 16 gives the eguipments used in tho plant.

TJabls 16 *
Equipments uszd in the Deminsralisation Plant

Sr.No. Equipment Nos. Ysar of Insta- Capacity

llation

T Dilution Tarnk 1 1977

2. Acid pump 2 "

3, Alkali pump Z "

4., Booster pump 3 "

S Transfor pump 4 "

6. Effluent discherge pump p "

T Storage tonk 1 " 1000 m3

1644 Power House

Thore are 4 Turho alternztors with total instolled capacity of 60
MeW, Superhected steam nt a pressure of 22.85 @Vamz and temperaturs of
398.850C is fed to the steam turbine of the alternator. Out of 4 alternators
two =re 10 MW cach and the roust arc 20 MW sach. Steam, ofter work dena in
the steam turbine for gensrating eloctricity, is copled by surface condsnseTs
For 20 MW sets, hyperbolic cuoling tower is uscd whernaes for 10 MW sei, open
heporbalic coolinp systsm 48 uanc for condensing steam, Condensate from sur-
face condenser is extracted by condenscte extraction pump and sent to het

well tark. Table 17 gives the squipments used in the pouer housCe.
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Table 17
Equipments used ip the Power Hoyse

Sr. Equipment No. Year of Capacity
Na. installation
1. Turbo alternator 2 1939 10 Mu
2. Turbo alternator 1 1948 20 Mw
3, Turbo alternator 1 1959 20 Mw
3, PReaction, radial flow 34-stage -
Turbine 2 1939 suitable for 10 MW
5, Reaction, radial flow, 28 stage 1
i 1 1948
Turbine { suitable for 20 MW
6, Reaction, axial flow, 42-stage 1 1959 |
Turbine
7. Surface condenser {single pass, '
open channel type) 2 1939 90% vaccum
8. Surface condenser (single pass, ‘
opan channel type) 1 1948/1959 90% vaccum
3, Condensate extraction pump 2 1939 16 litrss/sec{
10, Condensate Extraction pump 4 1948)(2 nos) )27.5 liters/sec.

1959 (2 nos) §

11, Cranes : 2 1950 10T9(§ast year)
307(slow gear)

6.5 JTurbg Blower Hoyse

At present there are 7 multistage centrifugal tube blowsers driven by
condensing steam from the turbine steam superheated at a prossure of 22.5
kg/amz, 387.% C superheat is passed through multistage centrifugal blowsrs,
so as to supply air to 4 blast furnaces and duplex plant. Table 18 gives

the squipment used in the Turbo blowsr house,
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Table 18

Equipments ysed in Turbo Bloyer House

Sr, Equipment No, Year of Cabacity
No, installation

1, Multistage Centrifugal, twin
inlet, cooled between stages, =
turbo blower 2 1928/29 1696 m /min,

2. Multisfage, single unit, cen- =
trifugal uncooled turboblower 2  1947/58 848 m /min,

3. Multistage centrifugal tuwin 3
inlet uncooled turboblower 3 1358 2685 m”/mina

4, Single inlet) single outlet,
surface type 2 pass tondenser 2 1528/29 86% vaccum

S5, Single inlst, single outlet,
surface type, 2 pass 2 1947/58 85% vacocum

6. Twin inlet, twin outlet sur=
face type 3 pass condenser 3 1958 87% vaccum

7« Manual chain driven spin gear

type crane 1 1920 157
8. Mapual chain driven spur gear
type crane 1 1956 25T

16,6 Mains Section

Supply of raw and filtered water to the Station township., Raw water is
pumped fram river by pumps and sent to new pumphouse where it is chemically
treated by alum,etc. From pumphouse semiefiltered water is pumped to towne

ship., Table 19 gives the equipments used in the Section.

Table 19
Equipments used in the Mains Section

5r. Equipment No, Year of ine  Capacity

Noo stallation

T« Cantrifugal Electric pump 3 - 5 lakh gallnns/Hra
2. Centrifugal electric pump 1 - 3 lakh gallans/Hr,
3. Electric pump No.5S 1 - 4 lakh gallopg/Hr.
4, Elsctric pump Ne.6x7 2 - 3 lakh gallons/Hr.
5. Electric pump No.Bx9 2 - 2,5 lakh gallons/Hr,
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1647 Manpowyer assessment

Table 20 gives brief description af the job titles and their respectiva
activities for the various sections of the power station, The detailed man-
power assessment in each job in the power station is made in Table 21, The
total manpower required is assessed at 422, It will be clear from the detailed
analysis that the manpower is almost wholly due to positional manning, arie
sing out of i) Supervision, ii) manmning equipment positions. Ws may

therefore write the manpouer function asi

X = K1 P1 + K2 P2
Here K1 = Coefficient, denoting manpower per supervisory positions
K2 = Coefficient, denoting manpowsr per equipment position
to be manned
P1 = fumber of Supervisory positions
P, = Mymber of equipmsnt positions
10 43=10 39

X =5 P1 + 9,538 Pz

After knowing the number of supsrvisory and esquipmaent positions to be

manned, the total manpower required can be readily determined.
174 CONCLUSION

The six .case studies reported in this study amply demonstrate the
suitability of the proposed framework of 'Manpower RAequirement Planning' (MRP)
to assoss manpower requirements in any type of work situation = manufacturing
type, scrvice type, administrative type or a combimnation of thesc. Furthermora,
the framework readily accomodates any type of techneological processas, regard-
less of whether they are mechine controlled or manual, Apart from enabling :
to determine manpower for the given lovel of operation, suitsble manpower
reguiremant functions can be developed which help to project manpower reqguire=
ment, for expected future levels of operation. Such functions were developed
in all the illustrations cited. A further advantage of the proposed MRP is
that it is pessible to pinpoint the effect on manpower of any changes whish

take place in the work situation and this facilitates szlesctive reassessment,
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In situations where available resources represent a constraint on manpowser
deployment, MRP enables to find out the best possible deployment of manpower
amongst various units after the requiremants are assesseds The MRP framework
proposed in this study is thus thought to be a step in the direction of solving
the 'Manpower' problem in a work organization. The problem has however many
other dimensions such as supply, utilisation, davelopmant, etc. which make it
‘a complex ono tn resolve., Thuss are not the subject of this study. The
presant study has concentrated on the requirement, ( i.2. demand) dimension

of the manpower problem, for which MAP may he uxpzcted to provido a compro-

hensive solutione.

Tabla 20

rief description of job titles and their activitisg

Sr. No, - Description

COAL HANDLING PLANT (CHP)

Te Shift foreman : Supervise the activities of coal handling plant,

receipt, crushing and supply of crushed coal to boilers. Record

censumption of stock of solid fusl,

2. Control room Operator ¢ To ensure supply of colid fuels to boilers

by operating the differcnt bslts of CHP in sequence from Control Panel
To keep vigil for smooth operation of LiP conveyor system.

3. Coal Inspector : 7o chack incoming coal. Record number of wagons/
trucks received daily, Visually check guantity of coal.

4, CHP Operator : To aparate wagon tippler, coal crusher, belt conveyors,

To opsrate the sequence in the control room. To get greasing done
in CHP.
5. . Bunker Attendant: To operate tripper car. To maintain and fill up
toal, coke bunkers upto proper level. To keep the bunker float clean,
6. Feedman ¢ To feed and control ceal/coke breeze through reclaiming
feed hoppers and middling fesd hoppers feedirg both 1 and 2 conveyors,
2« Belt attendant khalasi : Ensure smooth running af belt check chutes,
idlerg,motor gear box, etc. and inform any abnormality. In case of
jam, stop the belt and clean, De shifting of belt as necessary .

B. wWagon Khalasi/General labour : Same as above

-
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Sr.io.

Description

N

10,

11.

124

13,

14,

15.

16,

174

18.

BCILER PLANT {OPERATION) (BP)

Shift foreman ¢ Supervises activities of a battery of boilers inclu-
ding all the ancillaries, ash hancdling plant, water trestment plant,
deasrators, ID & FD fans, etc, Check steaming of boilsrs and take
staps to control abnormality,

Ena;gengnd (BP} : Assist shift foreman in all his activities, giving
special attention to water treatment plant, feed pumps and ash handlin
plant.

Boilar Operateor : Assist shift foraman in 21l his activities, chaeck
fire on the grats and draft, Control draft. Control specd of the
stacker to control fire, Check deasrators. Supervise running of
auxiliaries,

Boiler Attendant ¢ Assist chargehand in all his activities, Check
all the running auxiliaries ashpit, steam and feed flow, temperature
racorder, gas pasition and all the fans with hearings, Maintain fuel
flow, feed flouw, steam pressure, ash sluice drum, disposal of boiler
asha

Fireman ¢ Meintain water and fuel flow, fire and steam pressure,
fontrol draught and claan clinker formation from front and middla
riddling hopper.

Agh handling crane driver : To operat. the ast handling cranss so as

to dispose ash from ash pit to ash bunkar.

Feag pump and sefitner plesnt Att-pdrnt v+ . Oporci: foud pomp,schomical pun

dzneraters and lift pump, Regenerate sofiners. Banok wash the sang

filter. Maintain water in the hot well tank.

Greagirc and fap attondant ¢ To attend to induced draught and Forced

draught fans. Check oil in the bearings and flow of cooling water
through bearings. Top up with oil,

Deasrator attendant : To zttond to dsaerators of new boilsr units
R & B,

Bymp atiendznt ¢ Oporate feoed pump, scrvice pump ang fire pump.
Check all the running pumps bearipgs cocling water supply. Clzan

the pump,.
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Sr,

No,.

Description

19,

20,

21,

22,
23,
24.

25,

Dosing pump & compresgor attendant 3 Check and operate the chemical

dosing pump, air compressor. Check cherical solution and chemical
stock. Prepare chemical solution.

Grggger : Grease and oil 21l tha greasing plants and 1ubricéting plants
in the boilers and auxilizries., OGreasa Telpher cranes, ropes, hold
drum conveyor idlsrs, pulleys, wagon tippler and coal crusher,

Asst, fireman ¢ Ensure free flow of ask to the sluice to avoid
jamming. GOperate asth door levers of the boiler so as to romove ash
from the boiler. Ensure free movement of stocker by raking clinkers
from the boiler,

Fitter : To do minor fitting jobs in boilers and auxilaries.

Helper ¢ To assist filter in all the jobs

Boiler Khalasj & To look after ash sluice drain change screen, Change
brine for regeneration. Clean jamming of ash sluice drain/riddle
hopper, coal, coke chute. Carry and collect sampleos for laboratory,
Bring chemicals for laboratory..

General labour: All types of miscellansous clezaning jobs.

26,

27,

28,

DEMINERALISATION PLANT
sShift jn charge Bérry out regeneration work with the help of attendant

and khalasi. Take acid/alkali in measuring tank, back wash both

cation and anion units, acid/alkali injuction, carry out routine che-
mical tests of raw water, Record uater flow, PH meters, etc. at
various stages and log them,

Degmineralisation plant attendant : Take acid, prspare alkali sclution

for regenerations. Back wash, change acid/alkali, rinss the units,
Check frequently the strength of acid and alkali during changing

and rinsing. Start/stup all the pumps as and whan required, Grease
the greasing points of pumps and injections.

Khalasj : To assist demineralisation plant attendant and matarial
handling. Keep the plant clean, Assist the shift in charge in carrye
ing out gifferent chemicel tests connected with domineralisation

plant. Carry chemical rezsgents for analysis,




64

Sr,No,

Description

29,

30.

31

32,

33,

34,

35,
36,

POWER HOUSE (GENERATION AND DISTRIBUTION)

Shift foreman ¢ Maintain and optimise steam depending upon the

station condition, i.e. steam pressure. Share loads botwsen the rune
ning alternators and watch the load of all outgoing feeders. Maintain
liaison with plant control and all major substations. In case of shor-
tage of steam, maintain load shedding schedule. Check 3.3 Kv/ 440V
system in power house,

Asgte Shift Foreman : Maintain and optimise gensration dspending on

gsteam pressure., Share load betwesn the alternators and watch loar of
all outgoing fesders. Check/inspect the 3.3 KV/440V 0.C.8 in power

houseg.

. Er, Syitch board attendant, Attend the switchboard and optimise gene-

ration by properly sharing the load between the running moachines.
Check voltage regulator, Regulete the generating voltage at 11 KV,
Operate switch gear for isolating the eguipment for maintenanace jobs.
Switch board attendsnt: Keep close watch on attive and reactive loads
betwesn turbo altsrnators, Take hourly readings of different instrue
ments for controlling paramesters like power, voltage, current, atc.
Sr, Turbipe attendant/Turbine attsndant ¢ Ch:ick the electrical load on
alternators, vzccum of condenser pressurs, temperature of steam and
bearings. Kesp watch on instrument panel and see that oil pressure
in bearings, governors, sjcctor, pressure, vaccum, steam prsssure at
various points are within specified limits., Operate various valves
and controls,

Electrician ¢ To attend to all electrical faults of the running plant
in the Power house, boilsr plant complex, turbo blower house and
demineralisation plant.

Helner : To assist the electrician in all the jobs

Pump attendant : Attend auxiliaries such as condensing equipment,
extraction pumps, exhaust valves far Turbine ejector, emerging valveg
etce Check circulating water pressure of running Turbo alternator,
Check bearing temperature of condeser pump, o0il cooling and air

cooling pressure, otc,
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5r,

No,

Oescription

37,

iB,

Battery sttendantt Check all acid and alkali cells. Check up ;p-
gravity and voitage. Check up battery charger and its imputfoutput
valtages, Add distilled water.

Khalagi ¢ Clean turbb sltarpators; pumps, mcotors, parsls, etc,

39,

40,

41,

42,

43'

TURBO 8tOWER HIUSE (OPERATION) « (TBH)

Shift foreman ¢ Operate entire TBH independently for uninterrupted pro-
duction in shift including necessary corrective cotions Check oil

level, bearing temperature, lub. oil pressure, casling watsr flow,
vaccum gfficiency, staam and air pressure/CGrractive action whenever
nacessary.

Shift chargehands Assist shift foreman in the oparétian of 6 turbo
blowers including temp/pressure guage reading, writing logshzets.
Attend to telephons/signal/communication systems. Assist the foreman
ir operating steam praessure raducing plant., Check vacoum height,

ail pressure of svery unit, Inspuct the working of basement auxili-
ariss.

Tyrbine sttendantt: To attend to one Turbo blower unit and ensure smooth
flow of air as per demand. Chetk the turbine unit oil lsvel, bearing
temp., steam pressurae, vaoccum condenser, stc, Chack the blowar unit
demand of air volume/blast pressure, air suction flap/positiens,
blowing condition, temperature, etc, Check the auxiliaries working,
Operate valves and controls to regulate air supply. Keep watch on
instrument panel.

Pymp sttendant 3 To assist turbine attendant and to attend to
auxiliaries; i.e. oondensing sguipment, extraction pumps, recircuw
lating and water lavel controlling devices of running turbo blowsr,
Lroasgr ¢ To do all typos of miscellansous marual jobs and checking

jobs, Work as rasleiver,

44,

45,

0LD RIVER SIDE PUMP_HOUSE {OPERATION)

Pump Tindal : Start and stop all high tonsion and low tension pumps
and motors and chesk up baarings and ammeters' reading
Greapor @ lubricate all pumps and motor bearings. Clesan the pumps

motora and also inside of the pump house,




Table 21
MANPOWER ASSESSMENT FOR POWER STATION { OPERATION )

51,
NO ,

Assassment of manpouwsr for jobs G. ABC AB

Shift Shift Shift

1.
2,

e

5

7a

8.

ER

140,

S/L off
+ L R

Total

COAL HANDLING PLANT

]
[
]

Shift foreman @ 1 duly post/shift to supsrvise activities of CHP

Coptrol room ogaratiue : 1 duly post/shift to operate dif-
ferent bﬂlts of con 1 hondling »longs s'quence from control
P“ﬂﬂl L .. (o . R o | S N _ 3 -

¢ -1 Inspectar 3 2 duty posts for recording weighment of coal
trucks ¢nd number and =lso receive challans for delivery of
coal, bull dozing operation for sven distributiom of stock 2 - 2

EHP Operator : 2 duty posts/shift - 1 for mzintenance of coal : .
receipts, bull dozing of coal, lesvelling of coal at siding lina,
atc., 1 for operation of belt conveyors for feeding coal bunkers

¥
o
1

Bunker Attendant : 3 duty posts/shift for opersting. 3 tripper
cars to maintain and Fill up coal/coke bunkers of 3 boiler houses

H
e}
1

Foadmzn_ ¢ 3 duty posts/shifty 1 for feed znd control of coal

through reclaiming feszd hopper, 1 for middling feed hopper and 1

for relief for A, B, L shift, In AB Shift, 2 duty posts for

coke feaeding from domestic coke bunker. ' - 9 2

Bolt Attendant Khalasi : 0ld CoP (A,B,C) shift 5 dusy posts/shift
for long b:lts 3,5,7,8,%. For balt Nos. 10,11 ~ 1 duty post/
shift. For old crusher M/C = 1 duty post/shift. New CHP - {&BC
shifts}, For belts M, M, SF SF, = 4 duty costs/shift, for

new crushar M/C - 1 auty DDSt}Shlf% Caka Handling (AS Shift)

for bhelts £B_, CB_, CB_, CB, - 3 duty posts/shift - 38 6
1 27 737 g

Wagon Khalesi ¢ Since cozl is rarely coming by wagons, no manpower '
is requirsd, : - - -

Generzl labour ¢ To cover lzzva/sick/abssnteszsm - - -

BOILER _PLANT LPERATIEN

Shift foreman : 3 duty posts/shift. 1 = suspursion of boiler
(oparation {( No.1 to 6, & 12}, Y-suspension of boiler Nos. 7
tc 11 and 1 for rew bniler units A & B - g -

L

13

48

11

105

2%



“Br. - : ‘e ABC /L ofr  Total
No. Manpower assessment for jobs hift Shift + LR
11. Crarge hand (Boilar plant): 1/shift to assist foremen in old bci- 105

ler plant giving special attention to weter treatmsnt plant, feed

pumps/auxiliaries 3 1 4
12. Briler cperative! Zishift to assist foraman of new beiler plant in

2 areasg 1 operative to opesrate boiler control panelfauxiliary -

ccntrols, ete. 2nd is to check combustion, furnace operation,atc. & 1 7
13. Bciler Attendant: 2/shift, 1-boiler Nos. t to 6 & 12, 1=beoiler

Nes. 7 to 11 to assist foreman in BP operation. Keep vigil on

ash disposzal plant. 6 1 7
14, Firemans 1?/shift.1&/shift for 14 poilers, 3/shift far soot blow-

ing of old 12 beilers 51 g 6C
15. Ash hzndling crane griver in charge: 1/shift- to operats AH crane

regular inspection of crane, prepare defsct lists, proper greasing

gtc. 3 - =
16. Ash handling crane driver : 3/shift - to operate old boiler cranes

4 new boiler crane 3 7 11
17. Feed pucp sof tner plant attendant: 2/shift t-operate 2 electric fecd

purps for eoilers *° to 6 & 12, 1 to operate 2 turbho feed pumps

for beilers 7 to i1 including dezerators and water softening

piant. 6 1 7
18, Greasinc and fan zttendant : 3/shift, 1-toc operate ID/FO fan of

boilet No, 1 tc 6 & 12, 1=-to operate boiler Ng,7 to 11, 1 to

operate ID/fD fare of new boilers 9 2 11
19, Oeperaztor attencent ¢ 1/shift, for attending deaeration of new

boiler units A & B 3 1 4
28. Puip attendant s 1/shift to operate feed pumps of units A & B.

In AB shift, 2 posts to cperate ssrvice pumps, fire pumps of

ald boilers 3 1 4
2%e Dosing pump & Cpmpressor attendant : 1/shift, to operate compres-

ssors of units A & B. Shift cycle off common with (19) 3 # 3
22. Greaser : 2/shift, 1-to crosee .l¢ boilwr cumplex, 1-ta gragse

new poiler complex o 6 1 7
23. Asst, Firemon 2/shift, to dispose off ash from 2 new boilers, by

- e mdlme —w b dem A 4 7

LD



sr. — ABC A8 5/C/LR TOTAL

No, Manpower assessment for jobs G.shift Shift Shift
24, fitter : 1/shift, for running maintenance jobs in old boiler
comp lex - 3 - 1
25. Helper : 1/shift to assist fitter - 3 - 1
26. Boiler Kholosi : 6/shift, 2-0ld boilers, 1,6 & 12, 2~0ld boilers
7 to 113 2-new units A & B - 16 posts of LR/S/Absentsesm. - 18 - 16 34
27, Gengral lobour : To cover le-ve/sick/zbsentecesm - - - 4 4

DEMINERALISATION PLANT

28. 5Shift in charges 1/shiFt, to suporvise cctivitiss of the plant - 3 - 1 4
fd. Demin. Plant Attendant 1/shift, to attend to the plant - 3 - (
30. Khalagi: 1/shift, to ossist the plent attondznt - 3 - _ 1 4

st POWER HOUSE OPERATION

31. Shift foreman : 1/shift, to supervise the Fower House in respect of
genaration and distribution - 3 - 1 4

32, Asst. Shift foreman: 2/shift, tc cssist the foreman in 21l his actie
vities of Power House & New Boiler Subst~tion - 6 - 1 7

33, 5r. SBA : 1/shift, to attend to power house board & new boiler .
station , adj. to power house bozard - 3 - 1 4

34, SBA : 2/shift, to attend to old power house board & new boiler
substotion - 6 - 1 7

35, Chargehend : 1/shift, for running mte. of 2ll electrical equip-
ments in Power House, TBH, new Boiler Complex - 3 - 1 4

36. Sr, Turbine Attendant : 1/shift, for overall attention to turbine
side of 3 alternators in operation - 3 - 1 4

37. Jurbine Attendant : 2/shift, For attending ta 3 Turbines - 6 - 1 7

38. Electrician : 2/shift, 1-new BP complex; 1=power house & THH
old CHP & boiler, 3 posts in General shift for new boiler

complax maintenance 3 é - 2 11
39, Helper : Same zs electricians 2 6 - 1 10

40, Pump Attendant : 1 in General shift,attending to and condens ing
equipments/ extroction pumps, stc. - 3 - 1 4
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hue

Manpower assessment for jobs Ge

Shift A B C

—shifts

A% .

42,

Battery Attepdant : 4 in G, Shift, to attend/sheck all acid &
¢ Ikali cells in Power House & riverside

khalasi : 4 posts to cover LR/Sick/absentessm . 1 in geheral shift
for cleaning the machines

A8 5/C/cff &
shify L R

TOTAL

43,
44,

454

46,

474

TURBG BLOWER HOUSE GPERATION

Shift foreman 3 1/shift, to supsrvise operation of 6 turbo blowers

thift chorgeband @ 1/shift, to gssist the foreman and attend to
communication fFacilities

Jurbine Attendant ¢ 6/shift, for operating 6 turbo blowsrs

fump Attendant @ 2/shift, to attend to condensing equipment, extra-
ction pusps, etc,

Grensep: 2/shift - 21l manuel work. Alsc relisf to turbine attendant

21

1€
414




