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Sophl.tic.tion in Che„ical Indll3tries ,„ 1|KU< and ^ ^ 

ountr ,s  is a nor* recent ohononeoon.      The 9ro»th o, Petro Chetici,, 

*rt.ll..r,. Fibres and Mastics and the trend t,»»rds apoiication of 

l.f.t technology has made dw!^,, of instrumentation at a much faster 
pace a necessity. 

The ,ap«r reviews  the qrowth of instrumentation  in   ICI (I) and  it. 
associated  companies,  surveys dev»lonmen+ of „,mr  ,   < ,     . y    uev-13PmenT oí  nrogreçsive manufacture of 
Instn:mants   in  indl-i     p-r,Vr-lnm-  „*?     x     J 
.. ,,..,       , '  "r0r'1•s "*  "a"<J"cs .jnd quality control  and 
facilities   for trainino, oí *,chnlcians. 

«d partltr"" "' *VaU",llltV *» "**««« source, of c^nt. 
and parts  contorco to the desired ouallty standard, .„ Monist.,. 

1/ The views and opinions exüreasnH   i«  +v.i„ 
and do not necessarily ïfW^hiV        P!PM> are those of **• author 
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»•lying aaaantlally aa tat oxnorioaoo of ta» l<3 fantina laa la latta 

M attonpt hM bao* .ad. In thla popo? to projoot a brood pieturo. of tha 

ptagro«. tnd Problooa »f inatwnontaUan in th. <*anieal ladnatry i» Ift-li. 

AltHci^h t«« batic ebani««! a»iujf.eturlag unit« »turo «ot «p in India 

lantdlatoly aftor l«ld «a» II, rani d*volep»ont of this indu.try haa takan 

»lac« during tha last 15 yoorc.   TU. potrocho.io.1 Indnatry m ,tlli m It« 

infaiwy »1th only ana nodiua «i,o «raeko* and donn-atro«. „*lta i„ oporatlon. 

•kilo nonhlatioatian h.a. .. ... t. b. axpaotad, «Wan ria. to damanda for 

•ata»llahn««t of hlgnnr akilla In oparatina and naintonanc« poraonnol, far 

groat« nan boon tho lnpaot of inp«rt raatrlctJana lnpaaad by tha Govornmant 

Aoln» tho laat daaado.    Tha lnntwauont nanufaoturor aa .«a a. tha .«intanano. 

Mglnonr han had to »ora »ith hia b«ck to tho »all ta copo »ith tho probi «a. 

Tbt prie« pnid br tho «araifaeturor of lnatmaantn and of cho»ic.lt haa boon 

haavy bat vary larga atri do« hivo boon nada in thla ahort poriod toward, 
attaining a«lf-auf'Ulano?. 

l*      HUtary of fttvaioonont 

In tho oarly »Uoo« of doYol«pnont of tho ohaniaal litduatry I* tho country, 
planta »or« i«portod «• p«ckago «nit« of »hloh inatxuaanta foraod an lntagral 

ccapaaont.    «nil« thla el*««r*ontod any ^«striction on Importa, tho «ainttnaneo 
and roplacnaont of th«t« inatiuaonto boca.« « torlo«« probi«..    S<*wti»oa 

inatrunant« »or« di acardo* „ rapi«cod by ««„uai control,    it It aito truo 

that at thla et««.* in tha toi«) oapnaarta «.* pioeod en ^rmmUt use of .anual 
labour ObVioufly to oravi d# Inert«««* #»picwe«t_ 

By virino of tholr  proc««« «mi  t h* «ttltajdoa of tho oporatln« ptraonnol 

inn aarllar olmtt in 2»dU *mi4*m o.Pi«yoa i »«truant« «a «n «id to «fflclont 

and economic  operation,     loday. with tho high**  proawroa  «nd toaparaturoa at 

»blah planto hevo t« oporato a r.« thm dangoroue fluida that kav» to b* handled, 

proda« nevouroaerit »né control bT inttruoont« la inetotpobl« «i»j hat boon ao 

«cooptod by tho doalgnor «mi tho operatore.    Thoro It, nc doubt, . torloua 

«nanployaont prahle, «nd, although ««toaatle» 1» violently oppoaod and 

•oajputarltatlon haa net boon aa »id* aa »otild bo expeeted, i notronantation la 
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ohaaieal industry U accepted and has progressed ««11. 

Today pretesa design groupe luv* kt« sstahllshed in «11 maja* ergenisatiene 
and they art aupperted by :na tramante design englnoera.    In the last decode la 
the ICI Group af Caaipanlaa in India th* handling capacity af Instrumenta 
doolçns»,   hat« trailed. 

In Grsph I le litdissiod eh? grawtb of demand cf «11 lastrmaenta and proseeo 
control lnstswicats fre« 1968 ¿o 1^74.   Also given for comparison la the grfettfe 
of lorostttMtt la tha ¿a¿traat«nts maatrfacturing industry «luring ino «u*e period« 

Grana I 

Graph II gives tha growth o: proco«» control instruments aa a percentege 

of total iitstruaeata and chexa eloarly the aoro rapid development af tao 

requirements of tao chemical Industry. 

Graph II 

Graph III la another presentation of the annul rata af 
control instnmvwts «hen eoapered «1th demand for all 
Invest»«)* In the inatrunonts manufacturing Industry. 

gretta af 

&:aph III 

Graph IV la a repreaentation of the inveatment in instruments against 
the total Investe ant In chemical piani l   one Group of Companies in Inai* 
In the laat deseda or so. 

Graph IV 

2. 

The Instruments Manufacturer« and Dealers Association In. India has 
project od tha demand for instruments in the earning years, bated on an 
assessment of Instruments requirements as a percentage of physical plant 
cost far mejor «roups of industries. 
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iMtiusentaticn Cost «• % off 
 flWliMl PI 

ttUurtlctl IrtMiteaM 
Stool and Mochín« Toólo 
AlualnluB 

fttwatua mtf flriKelt 
Fertilisers, ¡'etroleu*. Refining and 

Petrochaeiieals 
Hoavy Chcaleals 
Drugs and Ptesrftaeeutieels 
Plastic» 
Synthetic Fibres 
Paint and Pigment« 

Ofthor lnr«uotrf «a 

Power Piantu - Thermal and Hydve 
Pspe» 
Rubber 
Suga? 

Ott« Intiwtrl« 
Coment and Tonti lee 
Electronics 
Food and Dairy Beverage* 
Gtoss 

A seiali beginning In the nanu facture of »imple» indicative and recording 

Instrument* was made in 1953.    The toial value ot instrumente manufactured In 

that year was about h 500,000 (965*000).   Considerable procréas haa since 

been nade In the (manufactura of pneumatic and a lee troni c process instruments - 

•tore in pneanatlc than in electronic - and the output in 19&9 roae to V 30 

alllicn (¿400,000).    A high rato« 'growth is expected to continue and one 

important raanufacturer expacte an inczaaee of 18* per enran over the next 

4 years.   Miniaturisation tos begun and itamifacture of still sore compact 

instruments Is planned to be taken up soon. 
Xn Graph V are aresented the estimates of demand. Manufacturing capacity 

and tho shortfall of Instrumente in the period I960 to 1974. 

Graph V 

3 to 4 
2 to 3 

• to 10 
5 toe 
3 to 4 
3 to 4 
2 to 3 
2 to 4 

3 to 4 
2 to 3 
3 to 4 
4 tO S 

1.» to 2 
3 to 4 
1.5 
3 to 4 
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Currently In India tn«r« are 30 to 40 aedium to laxa« aix« Instruments 

manufacturing units and about 650 snail imita.   Thar« ara 5 largo units» 4 in 

tha privata tactor and 1 in tho public «actor (ownad by tha Government) 

manufacturing procaaa control instruments.    Only 2 or 3 unita aro manufacturing 

control valvoa.    Tha manufacturing capacity falla considerably short of tho 

demand. 
Tha manufactura of procosa control instrumenta haa started only recently 

and mora attention .leeda to b« paid to quality control to turn out «quipaent 

conforming to International standards.    Today tho user of instrumento ia 

required to undertake much moro detallad inspection at various stages of 

manufacture than should be noces sary (in the ICI Qroup of Coa pan i as tho pregr»83 

and inspection overheads aro 3 to 6X of the material cost). 

3.        The Priant and the Problema 

(i)   ThO range of instruments now available and those that are still not 

csnufacturcd are given in the tabla balo«* *- 

Procoso 
V>rl«blo 

Temperatura 

Praasuro 

Typo of 
l"ttatt*Pt 

Avallabia in India Not Available in India 

a) Indicatore 
ft Recorder« 

b) Transmitter« 

•) Controller« 

•) Indicatore 
ft Recordera 

Filled system. Salvan- 
oaetrie * Potentiometrie 
typos for range 200 C 
to 1600°C. 

Pilled system- 

Pneum&tio & Electric 
typo with switchaa 
for GK/OFF control. 

Non-ferrous & S.S. 
sensing element for 
range - 76cmA Hg.Vac. 
to 690 Kg/caT 

•) Transmitiera    Pneumatic 

c) Controllerà Pressure «witches for 
limited applications. 

Rndiatifn and Optical 
Pyroootcr typa end 
Thermistor typo. 

Electro-pneuaatic typ«. 

Electric 3-oode 
Controllers and FLP 
Thermostats. 

Special alley sensing 
olamants like Monol, 
Inccnol etc. and alsc       « 
for rango above 6S0 K^/cu * 

Strain gauge and othc? 
electrical transducers. 
Gauges and transducers 
in FLP enclosures. 
Prassuro switches for 
absoluto, diff. pre3sura, 
etc* with various 
»atarleIs for tha serving 
alamenta.   Also flaaeproof 
switohoa. 
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YirtihU 
Typ« of 
¡nittisunt 

Available in India Not Avallabia In India 

Vacuiti Indicatine 
Gsuges 

Plow a) Indicator« 
ft Recorders 

») Transmitters 

tw*I a) Indicators 
t Recorders 

ft) Transmitters 

t) Controllori 

Analysis        a) pH Indicator« 
ft Redo* 
Indicators 

ft) Conductivity 
Indicators 

e) Cas Analysis 

d) Chsstlcsl 
Composition 
Measurement 

Dantity «r     a) Indicators 
wtlfftjt ft Recorders 

Diaphraeja ft Bol lows 
typa. 

Glass tub« Rotaawtere 
Sitd Hg fiUed dlff. 
pros sura recorder«. 

Pneumatic dlff 
prossur« typo In 
CS. arid S.S. bodies. 

Gauge glasso« ù di ff. 
pros sun typ« gauge« 
for lini tod 
application. 

(Pneumatic) dlff. 
pros sur« typo. 

Float switches for 
genera] applications. 

Laboratory fi. indus- 
trial typ« with 
liMitad «loctrodo 
holders. 

Laboratory & indus- 
trial typ« for 
gonoral usr. 

«elcjning 
upto 100,000 hf> 

McUod o«ug«s, ioni ««ti an 
gauges otc. 

i>ry typo dlffor«ntlal 
recordar«. 

Magnetic flow transmitter«, 
O.P. coll« with various 
body oat »rial» to withstand 
corrosion. 

Gauge glass«« S indicator* 
for high pressur« and '¡.tap, 
with »at or la Is to withstand 
corrosion. Ultrasonic and 
nouclonic cauces. 

Float operated type O.P. 
colls with body •»t* rials 
to withstand different 
corrosive conditions. 

Float «««Itch««  for critical 
duty.    Buoyancy typo 
contro11or«. 

Industrial type with 
various electrode 
holders. 

industriel typo for a 
variety of duty 
conditions. 

Infra-red type thermal 
conductivity type and others. 

äpectro-photooeter«, 
Chromatograph«. 

Accurate weigh acales for 
low range.   Density 
Indicator« & H «corder«. 



Proc«ss 
JteUfclL 

Typ« of 
«nitwitnt 

Available In Indi*      Not Available in India 

Control Valves Air operated valvoa 
for ganara! duty. 
Solenoid valves. 

Air I Electric operatad valva» 
for critical duties covering 
a rang« of applications to 
suit Praasur«, Temp. 
Corrosion, ato. PLP Solenoids. 

(li) Tha situation io aggravated k»y the virtual  non-ex I stance of standard 

laboratories for evaluating,  testing and calibrating procesa control instrumenta. 

Most larga user» have had to develop thvii- own facilities at considerable cost 

for carrying out these tasks» 

(ili) There is a big shortage of trained instrumanta engineers.   Today 

there- are only 3 or 4 Institutes in  India giving courses in  instrumentation. 

Tha instrument» design overhead is considerable and Is now of tho order of 1% 

of tha physical plant cost. 

(iv) Due to the limitations of instrumenta availability and  shortage of 

technicians the chemical plant designers tend to restrict the degree of 

complexity in inatrumentation to that absolutely essential.    This  inavitably 

increases the demand on efficiency and performance of tho proc»3s operator. 

Greai*r number of visual and audible alarais arc provided to compensate the 

human element and the control  instruments arc doaignci "fail safo." 

(v)    Tha yawning gap between production and demand has resulted in long 

and uncertain delivery periods for instruments and apaï»o.     Alio tho 

instruments manufacturers» restricted to production,   iirvo not enlarged their 

activities into other field»,  e.g    contract designing,  servicing etc.    Th» 

effect of these on the design and mainte, tanca is- 

te) The designer is obliged to ain for a "niniirum adoquate* 

concept rather than one of "optimum design/' 

(b) Tried and trusted equipment which will have easier 

•pares availability is preferred. 

(o) The spara parta inventory increases«    A typical , 

figure of spares for instruments In a factory 1» 

17% of the installed instrumenta cost. 
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{4) k largor Maintenance fero« it require*.    A typical 

figure is en» «an pwr '130,000 worth off instruaente« 

(•) betonai va training of cxafiasen. 

(f) Largar inv*eta»»nt on repair «hopa i.e.   n greater 

variety <v* tasting and calibrating sou 1 puant* 

4« Fufara Tr.nda 
It U expactad that In the coming years - 

(1)   Mere and mor« total dssign will be handled ley the 

in India* 
(ii) Methode alaed at increasing the design hand 1 in« oapacity 

and efficiency will be esaployed. 

(Hit) The inetruaer.ts onginaer wili   play «n increasingly 

important rule In  tht design of »or« coaplav high tt 

continuous straan plants  and would urogreea toward» the rei« 

•f eyeteae deeign engineer. 
(iv) Computers «ill ««tablish  thai* useful nasa in the indu a try. 

Although the rate of growth aay not  follow tha trend» in the 

developed countries aora and »era conputer* will  ba installée) 

far »«lectiva usa. 

(v)   Tha rang» of activities of tha Inetruraante aanufacturer» will 

eatpand tmd is nil!  toe approach to design  and aalntananee. 

(vt) Contractual design »nc co«apr»nanaiva ssrviclng facilities 

are likely to develop which will bring about a corresponding 

change in tha approach to aannlng. training and aparo pert« 

Inventory control, 

(vii) National stondarde «ill be evolved fox ina trasenta which will 

help in rationalising Manufacture.    The Indian Standards 

Institute has already taken up forajulatloflt of standard» far 

ins trua ants. 

».        pevalo»ont of Technical SUlli 
Oaly two decade» back electriclsns and watch aakara «ara tha only 

Instruiente mechanics.    There were no Institutions or sny otber form of 

training facilities for instruíante technology.   Repairs end calibrati«« 

wara carried oat with the aid of •anufarturar» hand-Hooks and by trial 



and vre« Mito*.   Lack of thaoratical and practical background randarad 

naintananca par »onaal incapsula of analysing in s trustant« probi aaa « «panting 
plant«. 

It »a* agni raeoynisad iiwt the «uec#a* of sophiatieatad and 1neraasi ngly 

cowplwx plant*, depattdad vary ftuch w cht r#>abilitlas of instruasnta 

»aintanai»c<s pai .onnel.    i.ajrg* «¿ouf »ou. i«g Qiyani&stlon* too* up» In aarnaat, 

training programa* ami a** up training tchooja to oatar for thai» own 
rfqilrtaftontt. 

In ill tw id Coufjjutec :'r, Iridi» training coursaa ar« now run for 

high-school adueatad boya in th* *g» group 17 to 20,   Tha training program 

.;jttandfc ovar 3 yaar» and »osmi cUaarooa,  laboratory and in-piant training, 

kafrashsr course« fw   plant instruisant« tachnician* ar« spacUUy daslgnad to 

giva thaoratical bstkijrcuno <-.ì-Jtt abphasl;* on davaloproant and application 

of naw instrvient*.    ¿>paclal coursa» of  ].¿ - 15 Months duration ara organisa* 

to cater for tha rao^iiruaants of »pacific plant* having « high dagraa of 

sophi otieatad Jba truaant a ti Oí» . 

A ntaaba? of institution» ;-sr training craftsaic-j, aoit of than a pon «orad 

by th» Gcvarnaent» havt« ¡»1*0 cerna up.    .Sosia of tha training inatitutaa 

aatablÌ3had hy tha Govarnasnt ft»v© .rscaivad assistant* fro« intarnational 

organisation» both oy *ay of aquipaane and instructors. 

Spadai Graduata lavai coursa» iûadincj to a diploaa ara now balng run 

by 3 or 4 tschnlcai institutas In tha country» 

Thar© r.*<v*rth«la»* continuas to b* « sitortaya of instruaant anginaara 

and toehniclsM In th* country and yood trainati man ara at a praaiua.    Thai» 

turnewr la high an* fatata* than ¿hat of any ot.har catagary of craftsman. 

The aovara» baUncw of trade in India makaa impart raat riot Ions nacaaaary. 

Substitution 3 3 thus  ?nrc*e upw tha nanu fact errar s by âovartwaant regulations. 

Th» aanuf*cturir»y ,-<nd tuslntonancc anglnoar has to axarelsa considarabla 

ingenuity to kaap t.ht  n¿«rtte running. 

Sephistieatud s atari 1 J.» of construction «r© virtually non-axistant 

and the oritioa) totarane» lavais for sr»a of tha coaponsnta difficult t« 

aohiw%    Nevarthalass auch pragras s has basai atada in iaport substitution 
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•nd «hilo • ft» years ago a large e>odem fertiliser plant would have iaperted 

almost «11 lnatrueenta, an Indigenous content of 40* u now posai»1«.   it It 

alM potai bla to equip lav sephleticatad and sealler plant* with instruments 

entirely Manufactured in imi I«.    However, a» «antioned turila« In the text, 

a very close liaison *ith tha e*nuf*ctur*ii U necasetiry amt frequent inspections 
are unaveideble. 

The Manufacturer of tnatn   atHs h*3 his own uro»lestt.    !f ctn-iyt possibly 

und art** a s*nufacture/fa»riettlon *>:•' #11 caRDonen.« hiwsel ' *,ná, therever*, 

spends considerable time and mona* ir?  .juo-teatracting MU yj\tilnç> «œil /atrleators 

to sake individual eoopeixnt*.    Iw» w afta« forced te lmttl spatial and 

«¡pensive Machinery to nak»> SOBO exponents hlMaelf. 

Tha maintenance engine** h»u to f*c* alali«» probi a«« In procurement of 

parts to anaux« that hi« imtrun«ntd raamin in eeeful servie*.    Import substitution 

colls aro sot MO in »Il ICI a*nu fact («ri ng units in indi* to coordinato proeuronont 

and fabrication of sopnisticateri parts.   m s i» si) ax pan* Iva operation. 

A list of ooaio lapoxtent coaipoftents of instruments tn«t uro and aro still 
not available in Indi« la given below t~ 

Ave!labio In Ind^ 

Fitting» for coppa«- tubes, 
H.3. pipos (low ore«euro) 
iaolaUao valves ( low 

1), control panels. 

Mechanical 

mostri«! 

Other 

tubes (single cere). 

Relays, Annunciators, 
hooters, fittinos, alar« 
indicating lights, a few 
workshop testing equi 
Micro-«ri tchm. 

Resistors, Capaciter», 
Petentiaeeter* (: tail ted 
se curaci »a )t Electronic 
vslvos, translators of 
liad ted range, Mechanical 
spores of the general 
hsrdMsre type. 

Hat ¿vallahle te ffflj. 

High Pressure **ipos, fittings, 
valv*» for corroeIvo conditions, 
special composition valves, 
asjiti&ore ^leubatlc t»%^f., 
special corset», »pecia« th#*«e~ 
pockets. 

FLP Hoot^re, »pocial type 0« 
relays, tl» alars indicating 
workshop test «quipaient, 
Tbei»9~c(*ipUa, itesi atanco 
Thermo >*t «r a v Special *«1 tehee, 

nigh outllty roisters, 
caimito*-*» vaiv***, tran^i-jtorv 
printed and integrati* circuits, 
electrical, electronic spure« 
of special nature for 
proprietory items. Mechanic al 
spsxes for proprietory 
instrumente, apeelai 

lake. 



»bile the larger ln.trunenta nanufacturer »ettip hit own Tt.nd.rdt ef 

production and a.» * improving thon i» accord with inflation.! develop«.«., 

tho large na.» 0f »a«j ¡ n»«f «stu^r. do not or c.n,10t afford to produco to 

high quality standar.     na xaeuH i. % v**i*y of .ub-ot.nd.rd product, which 

th. .ophl.tlr.atod chemical *a«»f*ctu•r ç ...not   rl*k installing   »,     .     •; intû. 

Thl. prahl« oxl.t. ta «i«o-¿t ai ï  tho «aiiuf.cturing induttri« .no tho 

Hevelop»e«t ai .Mail  «¿«.t.  i,H*,-.t.lV -       ^tior..;   ufcjuttlve  . bring«, thl. 

Droblo* iP it« w.ke.    -.harofor«,  «on* of tho it«.,  Usted above a. mailable 
•ay not in faot ¿a upto required kc*iw,rd». 

(I) 

(2) 

(3) 

(4) 

Production of and u*. i» charted ei.nt* of «eden tophi.Uc.tod 
it nakihg good progreti in Indi.. 

There i. a k.rge unfilled gap brt»«n doman« and production capacity 

of inatrjnent» including oroe... contrei in.twj.ert. which win take 
•eny y«ar* to flu* 

There ir. .  Vortag, of twin* ln.tiuj.ent. engine.« «nu technician, 

a nu»b,r of In. tltut! on. have bo«, t«t up In .^.„t ye„. which .re 

turning out .ccept.bl.   AialHy   >f engineer, and technician,. 

There i. e»pn«.L on aero an< mr* ie»ign «or*  for cheeicai  plant, 

being c.med ou. in .'ndia but due to the imitation, in supply »f 

in.trtmontt »M technician.  -,be     en* u to .jeetçr   fer »«ini.*» 
adequate* requiienenuu 

F.cilitie. fox »arvicing,  t«,tinu ** c*nte-t$fti ^„trunont. are »et 

avallabi» t*«,   h* instrument. *«*ufaciur«r». 

Import ra.trietirwa »«** t.ipor<, ,ub*titutlon e.aential  »nd both tho 

•»uf.cturing ,«d ..intonarle engin*«, »,* r*<pir<« to «pend cen.1«}.**.« 

tino and »onev in f «bric, ting ^onponont» .od «pare part.. 
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