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The wrolect was aesroved om July 753+ and field wori: begaxn
im Culy 19%S. The curaticm of *he erc’sct was wlannec 0 Se oae
year otut this was extended by <«‘x zomths im July 1315 %o cozmeasste
Ior celays im the commencenemrt anc im irelementatiom,

Jhe fimal CU7OP budse: nas heex set-lieu at §357,75hk Wwith anm
szourt of $54,450 - allocated to be wtilized im 13%7. The
comtributiom frox the B3D sovermmemt im the tudget was 520,30 lsxa.
The eroject muzter was DP/33D7%%/037 - P, .sladesh Imsulator anl
Jaritary~are Fsctory Limited,
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A. DIVILCENIN

“he srimary objective was to srovic. the zarze* wita aa
imnereasingly broad ranges of locally erodiced imsulators,
samitaryware and tiles based, .0 the exteat possible om locally
available natural resources as s Teans 0 conserve scarch
foreigm exchamge, and more seeci’ically to comtritute to anm
effective utilizati m of installed manufacturing cawacity im tae
cerazic imdustry amd thus tc a comsolidatiom of its positiom im
tae overall matiomal econoay.

3. IMMZDIATE C8J32T7IVE

{he imzediate ob’ective was swecifically directed tows-ds
increasing the casacity of staff at all levels of the ?I3F to
geaerate its three wroductiom limes cozsrisiag imsulators,

sanitaryware and tiles im an efficiemt ~anmer, essecially:

1. Comtribute to the solutiom of techmological wroh’.ezs im tne
imsulator amd ssmitaryvare limes sich as ejuimneat defficiencies
and standard sroduct zuality.

2e Devise strategies aad imitiate actioms comducive to imcreased
sroductivity (im terzs of both gquamtity amd cua’iy), nigaer

sales and imeroved finameial viavility of the planmt.

Ce AJESRCUND AND SUSTIFTICATI O

The cerazic imdustry im Bamngladesh is still in tre stage of
development in swite of a several century's old traditisa ia the
manufacture of fired clary bricks of nigh guality ami Ramdicraft
praducts.

The Bangladesh Insulator amd Sasitaryware Factory (BI37) was
constructed to improve ~ne imdustrial developmemt of the coum*r
based or the aow only ava_lable 1ocal matural resoirces ~hich exist
in aecessiple lucaticms ard ecomomically eignifieant juantities i.e.
matural gas ancd mon-metalic mimerals comprisimg clay, kaolinm,
feldmwar amd juartz,

The 3I3F was establisred im 1575 amd its trisl oweration
seriod was im *he eeriod ‘eril 13% ue to sy 15%3 ugder the
cooweratior with !lessrs Pragoinvest of Czechoslovaxia, With a
deaizned cowacity of =,000 <oms of sanitaryware suz 2,40C tons
of iasulators it is the largest cerazic fs:ztory im Bemgladesh.
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3iace 13%% :he 3I3F nas beem oserated by iseal
sersomrel, 20re “ham -0 of waom had teen traimed ia
foreigm countries,

Juring last years the demard of local market aas
consirained (im ssite of am ezbargo izposed -he izwortation
of sanitary~are im aid 13%3) tie outmut of the factory far
celow the rated outwut amd moreover the ware eroduced during
tais seriod sullered additicmally from sericus faul:s
dowagradiag its esreerties.,

In svite of *he srogress made ia certaim areas of :he
sroduction the B3IIF suffered for the whole seriod from lacx
of awwaratus £o- Lasic juality comtrol rejuirexzemts and also
of ccapetent techaical advize., Ia order to counteract :he
above situatiem amd to solve the umderlying techmclogical
sroblems faced in the sroductiom and to =stavliish =ffective
cqn*rol over the juality of ceramie eroducts, the 3137 as<ed

R 79%4 for the LNDP assistance.

PRCJSECT CUIPUTS

‘he slammea outwuts ia the imsulator amd samitaryrare
lices were:

a. Sorrecticm of ejuipaext defficiencies or zalfuncticmiag
to the extent “hia cam be doae tmrouga revairs aad
nimor adiustzents,

8 A comsositism for tae samitaryware Lody serfactly
adjusted to the coefficienat o¢f therual exwinsion of the
glaze in use and based om a 2axiaur of local raw
materials as vell as techmological guideliaes now to
paintain glaze crazimg at a 2imimua.

Co A +echrology for dise imsulators eroductionm ‘valch vay
elinimate the aigh rate of failure of these itexs durimg
the {lash-over ‘test.

cificatisn of factors im the roduictiom eroeess
scnsiile for dowm jradiag of wroduct iuvaiity aed
atroduction of affective measurea iuzcluding imtezsified
in-elawt trainiag to raise the overall juality s*tindard,

1. See

to deal with all typea

e. Zahanced caeacity o7 ths »- rsunxel
a2 confident manaer.

2f arotclexzs in “ne sraduction

2l ara r duect Jevs owmeatl

z. A well ejuisved juallty contr
>vidiag ade iate servize w0 tae

lavsratory caeacle of
sroducziom elant,

€ A snall library #ith a ¢core of vesiec tsxttooks, “amd choxs,
articles ana eeriodicala om ceranics agd lectirical

ilasulation.
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R, A strictly reinforced systex of uality comtroi
cavering rav materials amd tocy/glaze corirol ss
0

n

a

1 of wroducis cefsre firing ard at the
a .

Actica.

i. An enhanced Zarte‘ing anc exwort wrozotiom functica
includirg a srograrme for grocduct devalcezean: in

accordance with cistoter rejuirexzents.,

ZRAZNTNG
Sttt
~ne traiming of the coum‘erear: *ecanical wersonel
wag carried out zaimly om ‘he om-tae-Jot €ay-oy-cay comtac:s
with coumtersarts im the actual oweratism wracedures.

-nis training im the zamufsczure of imsulators and
sanitary~sare has oeem supported by Iecrrical l=morts (in
tetal 24 - ses imnex VI) which have beem writiea im order
to give to the coumt»s s5-t tecnmical staff tha g:idelines ina
the techmological srocedures amd juality com:rol in the
sroduction,

.
ELUIPMINT
=

‘ne aost wart of *he ejuiement ordered by  IOC nas not
arrived till “he wrizting of this resort and ~ill have to be
received by tae BISF, Thcse iters already siswlied arrived
salely and were installsd comwetently Dy the 2I37's enginaers,
A szall library nas eem already received,

All the ejuiwzemt amd t“we library have been forzally
handed ovar <o the 3I5F imcluding the confirmed urchase

orcers for thiose items whicn are still awaited,

R Ie VIY LR TN
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10 *he Governmeat o° Bangladesh

Te o arrmmge for an crganized geological survey witi
orgamized drilling wrograime for the whisle 3ijoywur
kaolimitic c¢lay area with 3awgladesa 3e0logical survey
and assistance of am sxverienced evvatriate geolagist/
clay zinirg esagineer.

Ce To arrange for msrogsectism and detailed exsloratim of
the sand im the Sylhet feldswar field to fimd out «netaer
the faldswar occurence im the sand is in sufficient
corcentratiom ami form to be worth aiming amd wurifying.
(See docume=ntary outsut N»,7VII/1)

Reecomznendation to the Banglsdesh Insulator and Semitaryware
Tagtory

Te Yo follow carefully the results of the gevlogical survey
of BISF mining area from the woiant of view of technological
sroeertiss of the raw vaterial tested om the sazsles from
the drilling.

.../-0.




2. Te start the manufacturs amd zarzeting of wressed
worcelain amd otner tecnnical worcelaim ware a3 agreed
umoR im tRe rieartite eview . _>lling.

3. In the snort-terz ta imircduce tne =lectroresistance
drying of extruded worcelain ralls for all tymes of
solid-eore izsulators, a0st bushimgs aad others to tace
this wrocedure umder full comtrol with favouratle
results srd reductiom of reject.

‘e Fromissing staff from tne suwervisioa grades shculad be
aiminated Sor the 12 m/a fellowsiais traimimg atrcad withia
shortest wossivle term,

Se The introduction of imcentives should iatroduced dased
firatly om the juality earameters and ductiom of the
reimct,

Zecoxzandations to UNDP/UNIDO

1, 7o wrovide sussort to 3ISF and o%her ceramic ramufacturers
in ‘he country by sroviding *ae whole imdustry »ita furtzer
PRI ( ew =Y T : y 2o /0 /AL
cervices (as e.g. ~ita the Fraject 331/%5/0C00).
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ACTIVITIRS AND OUTPUTS

: Ao comwoasitiom of Bodies smd Ilazes

‘iter careful tests of the benaviour of tasic cera
raw ma,erlals esvecialily {rox 1ocal regources &mc tne s
of insula“or zad sanitaryware wroduction liges the coxmp
of bciies and glazes were s*abilized and later withim tle
1i85i28 time changed omly for the wurwose 37 replacine *n=
clays Sroz U.X. by clays Srom India ané cf 7. il.az use of

local raw matear-ials,

Jne detziled reasort on *he findirgs "'Lozal leramie ras
Materials their Potexntial use im F1ite Cerazic Industry’ is
attacned to tais rewort as Ammex 9. Vii/1.

A8 it is awwarent mno ome froz the *two local raw
teria.s Bijoywur kaolinitie clay and feldssar Jylaet is o°f

-
[}

ne Teat juality ror tike mamufacture of fime ceramic wroductis.
Tnat the ressom wiy s*ill a hign volume of materials has to o=
izworted {or the tody and eswecially for the glaces,

“he suwelies of 2iioywur zaolinitie elsy vary im broad
range as the result of un-coordinated namnner of miming eswecially
because of no wreecise geslogical imforzation of the zine area.

ne tegts mhave shown imr last two suselis=g af this clay thne
followimg variation ia tre conmteat of the z=ain minsralogie
constituents:

Date of sumely Clay Substance uartz
17 Jaly 19%5 56 % 30 % (Calculaced froz
22 Yareh 19% Lz % 46 % chemical

cozpositionr)
Anea congideriag tha*t “We Sylmet feldswar (which is
actually a vegmatite) is also not best amd counsistem: im its
- coppositiom it is very diffi:ulit to ad us®t a wermanemt Gcody
cozwosition and even to zain%taim the sercemtage 2f local raw
Taterial on a constant lsvel,

t
i

It is comsidered that the izprovezemt would be achisved by
supplying more comsistent ras zaterials from the nimes by
ooserving reecogaised ciay mining vased onm wroper geologieal
survey and clay stocxweilimg wractices and for ths felavwsar by
imeroved way of its soriinrg.

sean, ecoe
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In swite of this situatiom the serceatage of local ra«
2aterials im tody snd glaze forzulas of toth tywes of Iroducts
Ras Deen kept all the tize over 60% amnd Far iasulators it was
even increased us to 50% as it is givem im the lable 1 oelaw:

Raw Material g Insulator 3ody guanl;aryuare
2odvy

Bijeysur Clay 30 25 20 32 32 13,9

Feldssar Sylhet 25 35 35 32 34 Lo,7

vartz Sylaet b4

Fired 3roxem 3cdy " L,7?

Chima Clay U.K. 5 5 1,35

Feldsvar India 12,5 3,510 10 8,5

®allclay India b. 9 11,5 19 g 4425 3,2

3all Clay Iadia w. 6,5 4,6

Chima Clay Rajzamal 17,5 15 ? 6,5 €,

Jhina Zlay 3wee,l MM 6,25

Local law Materials SG%% cX% 355% 54% 00% 33,%%

A glaze for *he sanitairyware 1as teen develdwad ~itn ‘the
reslacement of imported exwensive wollas*orite by lizestame with
suvsesuent izwrovezeat of the glaze by additiom of 2% of the
frit amd adjusted coefficient of therzal exvsmsiom for the oody
to glaze fit the ereveat the glaze craziamg.

A browa glaze xas develossed for imsulators comtaininag
local waste sludge ‘rom water treatnemt as the zaim ras zaterial
redueing suvstamatially the volume 3f izperted raw zaterials,
araduction cost aad at “7e saze time iaproviag the sroserties of
glazed insulators,

IA coth aroductiom lines a tezporary cody compesition w~as
arysosed aad im:roduced inte manufacture eresared from tae
groviag dry waste aad all of accuzrulated waste has Tean
succesafully re-used.

v

“Ziuiement and Literature

In the first montas of -ae nission additiomal ampara:us and
ajuisment for the Tuality lJoatrol amd roduct Cevelosuent
laveratory nas ceen ordered after zutual agreezent w~ith the
countervart staff at a cost of awprex. ©3§ 3C,300,

ixserienze swowed that the lead time im =08t casea ~as
woatly zore *ham ¥ zomths so that the maim war: of this ejuisment
b

ras aot arrived yet .ad will have to oe received by 3137 after
“a¢ 2ad of tie sxeer*s nission,

QII/...




ine =julement already received nas veen forzally razndea
cver to the 3157 and was irstalled by the 3I37's engineers,
A small technical library was surchased a* a ¢o5t of around

vv~s z Cx)—\

S2AINING AND TILLOWSILP

Cne of the z3im »roblezs im cerazics zazufact
to tae choiee and training of “ey wersonnel., [his
the entire erofitsbi l ity 9f the indus‘ry deesnds on
nignest wolaible zuality oseimg ob*.l1aC Iz the fuaervicor

2 the igdividual warts 57 ithe sxwerts wcrk srogra-Te
solved and im:iroduced into *he eroducciiom “he

ers amd foremen were zivem igpstrustioms omn differeat

s of the technological wrocedurs.

Jaily om-the-jot collaboratiom was supelerentsd wia in

cotal 2+ sesarate tecnaical reeoris (imnex-0) handed sver to :he
counteroaris as guideliaes for their job.

In mecordance witih the decisiom ta:
Review msetimg held om the 1% Mavy 13%5
should umdertaxe fellowshniss for a tota
egstablishzents,

2p durimg the Trinart
fo&r esgireers of BIjF
1 2f 70 a/a ian fareizm

AT T~
DRCDUITION JUTPUT

Aith eoztimuous improvezeamts in the wroduction of tota
slants the outwut snd sales im thae slacned year July 13%5 to

June 1385 was the followinmg:

Date/Year Ilsulazors Janitari'arc

y cutput §  Sales | Outwut | sales
July to Sest. 19%5 £3,6 t 24,2 t 291,73 ¢
Oct. ts Dee. 13%5 217,75 ¢ 238,17 t  LL6,32 t 413,71 ¢
Jan. te Yar, 13% 222,828t bh,91 t 322,77 t 32%,%0 0t
ter. te Jume 19%5 2%0,33 t 293,04t  37C,58 t 347,95 t

In the imsulators eroduction together with the imcreased
outsut there was 5ls0 a substantial decrease im the reiect of all
tymes of insulators eseecially as the result of the imsroved
adjustment of the tunnel kilm im MarcheAsril 19%6 by ‘he exwert.
At that time the reject wsercemtage was below amy factory stamdards
of many imternatiomal manufacturers, =regretably after that veriod
the outwut has beem decreased because of total laelk of orders for
the suawly of imsulators im the counr*ry,

In samitaryware sroduction im regeeet of the same sosition
with the sales throughout the whole year the outsut of the slant
nas veen xest in the level of the average zales i.e. 120 to 125
tons/wontns, [owever also in this wlant the reisct was lo~er
esescially in the greea sroductiom beafore the glazing.

vee/ens
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CTHSR ASTIVIZIAS

Utner activities of the ersert to fulfill the iz-meciace
dbjectives included im the work srograzme dra~sm uw with tne
comcurranee of the Natiomal Frojsct Directer were set >ul as
fallows:

1e Iatroductiam of reinforced system of jnality comirel ia
Soth Jreductiom lines,

2. Devalowing of 33 KV pin imsulators.

3. Produetion of 1C" suswenaion imsulators with 11500 g
e sctro-mechanical streagth,

S Sromsesal amd imroductiom ef sexi-eomductive glaze ia
imsulators seraduction. )

Se ‘diusting “he drier for wroaser irying comditions ia
insulator amd saazitary~are eroduciionm,

lne atove work srograxme waa exsected to De :zomplectad
during the one year xissiom tine of the exyert., However on
the Trivartite Review .'eeting a decisiom was tacem to extend
the missism of the exwert for other 5 momtas witi addi*ienal
duties om the field of tummel Xilms amd proyosal om tae
nagufacture of sreised technical worcelain ware,
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AJIIIVIMENT OF IMMEDIATS C30=5CTIVES

1. Contribute to the solution of technological provlems in tas insulatcr
and sanitaryware lines such as ejuivment defficiencies and stzndurd
oroduct guality.

1.daving studied the bodies and glazes composition and properties and
having done some trials with the bodies and glazes the “oraulas of
both bodies were stabilized with 60 to 65 % of local raw materials,
the remaining volume being the raw materials izported from India.
Thus the percentage of local raw materials has Leen increased for
3 to 4 percent in average.

2o.In order to improve the raw materials conditions a geological survey
of the BISF nine area has been proposed and funds allocated for an
expatriate geologist/mining enginesr for three months collsktoration
with Bangladesh Geological Survey in tae budget = of this project.

3«A glaze has been developed with the replacement of wollastcnite oy
the limestone for the sanitaryware with correct body-to-glaze fit
preventing the glaze crazing and decreasing the price of imported
raw materials,

4.70 ensure effective quality control systez necessary arrangements
have been made towards procurezent of a few ejzuipment and agnaratus
for the qualaty contrcl and development laboratory at the cost of
around US § 90,000 sone of which already arrived at BISF and other
are yst to receive.

S5eA small liorory with a core of booxs on ceramics and iznsulation
has been provided at a cost of around U3 $ 3,000 for BI5F.

5.Technical prescriptions for the quality control wrocess in both
sroduction lines has been submitted to counterparis.

7.4 new des’gn of 33kV pin type insulator has been prozosed by the
expert,however because ~f improved zropertiss 3% the previsus design
by adjusting the wanufacturirz procedure the new design has nst seen
introduced into routine production.

8,0rying of insulators. e expert ad;usted the drier of insulators to
a correst drying cycle and thus the pr=vious high percerntage of th
reject from tne drying has been substantially reduced.

9.Cn swecial request of the counterparts the expert adjusted the in-
sulator tunnel kiln operation in April 1336 to better firing condi-
tions and thus the reject of insulators in the firing process has
been decreased in average for at least 15 percent.T”his work was done
sver the work wrograzme of the expert in the time when Ul.1Du Vienna
decided to canceli the mission of Mr. ohansen who had been apacinted
for this job for a period of three months and did not get the clea-
rance for his arrivel {rom *the !linistry of Industries of Banglafesh
jovernment.

10.This action of expert was later on extended for the commencement of
oseration and adjustment of ooth tunnel kilns for bisque and giost
firing of wall tiles which the expert undertoox within a znort ze-
rios of tharee weeks in J ne 19%6,

.‘./l.‘
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1l.in the sanitaryware praduction the *technicaians were ziven instruc-
tions on the drying of t:e ware in 24 and 42 hours in dependance

of the ware size and shape and on the neat recovered from the cooling

zone of the sanitaryware tunnel kilm utilization in the casting de-

partaent during the evening and aight shifts in diffsrant clizatic
conditiors

12. Productiom of 10" suspension insulators on the Dorst semi-automstic
machine.The 10" sussension insulators manufactured on tne Jdorst
seni-aut-matic machine showed invariably during the first years of
the plant operation lower mechcnical strength leading to increased
failure of thase insulators in routine mechanical tests than those
manufactured on hand orerated machines.’he expert indicated the low
rpa of forming tosl: as the reason for tais defficiency caused by
some wvroovlea in the =lectrical wiring in the control azanel of the
machine.

As the deffect could not be detected and remedy,the expert has sro-

sosed a change in the design and make of the foraing tools which is

now being wrewared for next owmerational trial.
13,Manufacture of 5" disc susmension insulators.This insulatnr has teen

;.. only type the reject of whica in rcutine mechanical and electri-

cal tests exceeds largely the standard limits of reject in insulators

nanufacturing wlants.dowever to tais it szould be stated:

i/ As the expert h1as always ztressed 2nd as it has oeesn yroved in
3I3F laborztory the 5' suspension iznsualtors of the characteris-
tics corresasonding to ASM use not to e manufactured from normal
classical porcelain tody -~ the imported insulator from U3A showed
the céntent of alumina higher than 30 nsercent.2ody marked in the
test of nigh-alumina trial series marked 'C" will De the correct
s0lution wnen introduced into owseratinm,

ii/The reaiect of &" suswzension insulators im routine mechanical iand
elactrical tests was in June 1336 only 9,7 sercent and in July
2,0 aercent i.e, for both months within the standard limits for
tals tyse of insmlator.It is the svidence that even under very Ja-
vourzable conditions in the operaticm and in the kiln firiag with
sufficiently loaded kiln cars the quality of the ware can ke subdb-
stantially imaroved.

14,32c2d on the agreememt in Trivartite Reviaws Meeting some rout-iden-
tification trials have been carried out in the body sreparation and
pressing of small worcelain sarts with body dust containing lower
cearcentage of water and some addition of forziag 0il.On the rasults
5f these tests and of local market survey tne axpert elavorated a
arowosal of the spressed porcelain desartment of 450 to 500 tons cawa-
city to te accomcdated in the existing operatiocn hall of 2I5F to utili-
ze *1e idle capacity in iansulators production includicg erelimizary
seacification of rejuired machinery and equipment and suggested lay-
nut of this eraduction(Jocumentary outaut-Al X JII/3).
15.The opinion of the exmert aow to control the uncommon sehaviour of
insulator sorcelain bedy(caused by nigh sercentage of the %iisiagur
clay ia the body) in pre=-drying of rolls to leather-hard conditi.ns
before shaeing and Mow to decrease the percentage of reject in this
s+age of srcdustion is to introduce the electroresistance dryiag.
nerefore a1 complete swecification of required equisment for this
arocedure is due io reach 2I57 scom in the form of am offler,

.on/-oo




Whether this essential equiezent will be wprovided Irom a fore=ign
manufacturer or be surchased loczlly is on the decision of 3127,
The axpert has elaborated the technical srinciples of this »rocelu-
re as Documentary Outwut-AN:AX VII/L of tais report.
However it may be concluded that tais izmediate objective has =zt Teen
fully achieved in the introduction of the hi h-strength insulator coiy
into owerational coanditions for the manufacture of 10" suswsnsiza insu-
lators of 11.8500 =lactromechanical strength because of the nonavaila-
bility of the alfa-alumina for this wurpose,.

B.Devise strategies and initiate actions conducive to increased sroluctivity

(in terms of both juantity and quality),higher sales and izgrcved linm=ncial
] N
Vl'laillti of the wlant

As to this immediate objective the expert before the middle of his one
years mission proposed to ad; st his work wrogranme as per tas rejuest of
the counterparts.
7o this the standwoint of the counterparts exmressed
"that the problems being faced in iacreasing the outmsut is based on tech-
nical draw backs which is directly related to sroduction economy.30,any
izprovement in technical asvelopment will definitely give us a way to
srograss.The matter of Management of labour &introductior of miece rate,it
is in srocess of imelem=natation?
Like that this immediate objective was fully transferred to the solution
of technological esrocedure and wroblems i.e. to the above immediate odjec-
tive A,
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C4\PTER = III

JTILIZATION CF IESULIS

1.The quality control and development laboratory nas ceen arovided
with further facilities for uwgrading its activities.This latora-
tory with qualified technical staff is aow in a position %o rem-
der complete servicas in controlliag the juality of raw materials
and technological srocedures mnd in solving any tschnical sroblem.

A small library om ceramics and insulation will aels the tecani-
cal staff of the factory to imsrove their theoretical 2zd sracti-
cal knowledge of the ceramic production.

7,Cue guideliaes aroduced in technical resorts have Deen of sreat
halw for the counterparts to introduced many technological proce-
dures into oweratiom and a strict juality coatrol syssten.

3,Some of the tachnological rsseaerts and documentary outwuts for tae
establishment of new srocsdures will enable the countersarts to
taxe corrsct decisions in future develoament of the factory amd
make the way of their realizatioa easier.It concerns sspecially
the prowosals now to utilize the idle capacity of the factory.

L,iew wroducts nave ceen iatroduced and their sroduction started or
is about to start hich gives to the factcry a wider scowe of wro-
duction,reduce the cesendance on the iawort of these sroducts or
even open the possibilities of the export.

5. he technical staff wno had prior trainiag are g3infully smsloyed
in tae day-to-day oseration of the factory and are aow juite con-
fident in the omeration of the factory izdeperndently.

6o he countersarts will cenefit from tne fiadings on local cer=amie
ras aaterials smd ‘urther stess reccmmended whether on the Mymen-
singh %Zaolimitic clay or feldspar from 3ylhet area.lne contacts
with 3angladesh Jeological Survey have beem established and should
continue until the final improverent of these raw materials supsly.




~mar

CLUSICNS

<\

l.The wroject as a whole

The “ime allocated for the sroject was 1 yeer.ihis was too
short time in which to achieve the objectives listed.ae sco-
pe of the sroject was very wide embracip, the sroduction of *w>
wlants waich mayj be considered as (he most commplicated in the
ceramic industry not only in the manulacturing srocedurs out
als50 in juality coatrol and devel-pmeat of new srocedures.

The wroject was extended on tae dacisiom of the Trisartite le-
view meeting for other 5 months which has beem sroved to e

in favour of the oovjedtives achievement,

Wita the exception of a minor mart the immediate objective

has been achieved.

Z2e_ountervarts
The full collaboration of exseriemced and qualified cournter-
warts was onr of essential factors enrabling the successful

conclusion of the eroject.

.c*1lowshie

Tellowshiws have been awarded fo four technicsl perscnuel by
the mroiect.

Undoutteily the fellows who had longer exposure to the srojsct
srograrme and to sractical work #ill benefit from thaeir tiour
more and will have zors owssortunity to use taeir already ad.e-
ted knowladge for wroductive results.

L, rainiag

The methods of om-the-job training coupled with guidelines im
the tecanical reworts and documentary outputs provided tre
countermsarts and other engineers in .:e factory with am univer-

- 83l knowladge of various wrocedurec .a ceramic manufacture,
It has hesz conducive to emhanced capscity of the technical
staff to solve the wroblems ik the production amd zaintemance
of macninery in large scale,




COUNTERPART STAFF
CF THE BANGLADESH INSULATOR AND SANITARYWARE FACTORY

National Project Director:

Mre. Nurur Rahman, General Manager, Planning Division BCIC Head
office Dhaka appointed on S October 1985, lately transferred as
General Manager of Chhatak Cement Factory.

Mr, B.B. Dewanjee, General Manager, Bangladesh Insulator and

Sanitarywars Factory, appointed as National Project Director
6 November 1985,

Counterpart Staff: Appointed on 6 November 1985

1¢ Mr. A, Karim Bhuiyan, ACC, BISF as Chief Counterpart Staff,
2¢ Mr. Giasuddin Ahmed, Chemist, BISF as Counterpart for Insulators,

3¢ Mr. Kalipada Biswas, Asstt, Chemist, BISF as Counterpart for
Sanitaryware

b, Mr. Abdul Awal Khan, Asstt. Chemist, BISF as Counterpart for
Til.so

Note: Regretably the post of the National Project Director was
vacant almost four months (due to the quick succession of
change in this post) in the time when his presence was most
essential for the coordination of the work programme of the
experts. This has had an unfavourable effect upon the
timely commencement of the project activities,.




ANNEX - II

LIST OF SZUIPMENT PROVIDED BY UNIDO

Item of j Quantit Delivery Price/Rezarks
eguioment Y T Order § Schedulel Actual § USS J Other curs

1 Glaze stress tester 1 4/8s5 10/85 10/85
Model 420/2 com=-
sisting of

= Measuriag Part 5,849
- Temperature Comtrol 1,789

2s Mamual Typewriter 1 12/85 8/86 3/86 12,490 as
Model SC3N/L6 M

3. Infrared Hygrometer 2 12/85 3/86 3/86 8,101.23 M
Model "ULTRAMAT
SIMPLEX" :

4, Toyota Statiom Wagom 1 12/85 L/86 6/86 5,6l6.66
T x RND ircl.standard
equipment
Model 1300-Air-
Comditiomer

Se Complete Equipment 1 12/85 8/86 +
for Making Screess
incl.

- Price of Equipment 113,218.40 DM
= Installation +
Traiming 30,136,00 DM

6e DTA Measurimg Part of 1 6/86 10/86 + 18,090.00 DM
Apparatus Differemtial
Thermal Amalysis

7« Gas Ballast Vacuum- 2 6/86 10/86 + 9,679.2 DM
Pump

+ Equipment mot yet arrived till the middle of November 1986,

Last Physical Iavemtory Check was submitted for the above Item No,1
on the 11 November 1986
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ANNEX 11X
LIST OF BIBLIOGRAPHY PROViDED BY UNDP FOR BISF LIBRARY
;;f' g Quantitygi Particulars Prices
1, 1 Elements of Ceramics 306,00
2e 1 Techniques of Pottery 142,00
3o 1 World of Japanese Ceramics 237.00
be 1 Clays and Ceramic Raw Materials 331,00
Se 1 Phase Diagrams for Ceramics 378.00
6e 1 Physice and Chemistry of Ceramics 976.00
e 1 Properties of Ceramics Raw Materials 222400
8. 1 Science of Ceramics Vol.3 Out of Print
9. 1 Science of Ceramics Vol.4 93,00
10, 1 Science of Ceramics Vol.8 Out of Print
. 1 Ceramic Processing Befom Firing 719,00
12, 1 Handb, for Chemical Technicians 437,00
13 1 Ill, Dictionary of Ceramics 133,00
14, 1 Stoneware and Procelain 95,00
15 1 Techniques of Fired Clay Sculpture: TERR 270,00
16, 1 Ceramic Clazemaking 70,00
17. 1 Ceramics: Indust. Processing & Testing
Out of Print

18, 1 Guality Control 121,00
19 1 Unit Operation 255,00
20, 1 Physical Principles of Semi-Conductor 196,00
21, 1 Andreasen Pipette=Methods 50,00
22 1 Thermal Expansion 50600
23. 1 Fracture in Ceramic Raw Materials 397.00
2k, 1 Health and Safety in Ceramics 85.00
25. 1 The Tech, of 3lass and Ceramics. an Introd 759,00
26, 1 Energy and Ceramics 1892,00
27 1 Terracotta 270,00
28, 1 Enginesring Zconomy: Anal.of Capital Exp 334,00
29 1 Fundamentals Temperature, Pressure 695400

Dan. Kroner 9573.00

us §
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FELLCWSHIP

Ome of thw decisioms takem durimg the Tripartite Review
Meeting held os the 18 May 1986 was to vrovide the traiaimg of
the Bamgladesh Imsulator amd Samitaryware Factory staff to

broadem their wxperiemce im the following fields:

(i) Ome high leval rersommel for 2(two) mam-zoamth im
Ceramic-Management field.

(ii) Ome Sagimeer for Desizm amd Mamufacturimg of Dies
and Imsulator Jools - 3(three) mam-momth.

(iii) Ome Zagimeer for Traimimg amd Xakiag of Pressed
Insulator and High-streagth Imsulators - 3(three)
nan-moath,

(iv) Cme Chemist/Chemical Zmgimeer for Higher Traiminmg
ome Juality Comtrol amd Operatiom - 2(two) man~-momth.




PROGRSSS REPCRTS

In accordamce with the requiremeats of the couaterparts
the followimg progress reports were submitted by the due dates:

1. August 1985

2. September - October 1985

3. November 1985

L4, December 1985

Se Fabruary - March 1986

6e. May 1986

7. Jume = July 1986

8. AMugust - September 1986

9« October - November 1986 (umder preparationm)

A progress report coverimg the period August 1985 up to

Jamuary 1986 was prepared im accordamce with UNIDO requirements.

The Tripartite Review Meeting was neld om 18th May 1986.

Minutes of this meetimg are availadle,




ANNEX - VI

TECHNICAL REPORTS - DOCUMENTARY OUTPUTS

Durimg the project the fnllowimg revorts were presemted to the
3I5F. Few of them comsidered as more substantial are givem below in
more detail.

Teckmical Report No.1: Semicomductive Glaze (dated 8 October 1985)

(In commectiom with the Work Programme Art.4E)
The report imcludes the formula of a semicomductive glaze which 3roved
to be suitable im other imsulators vlamts imcludimg short descriptioa
of its preparation.

Techmical Report No.2: Replacement of Wollastomite by Limestone
im the Samitaryware Glaze (dated 14 October 13%5)

(Ia commectioa with the Work Prograzme Art.SA)
The purpose of this report was to reduce the productiom cost by
revlaciag the imported wollastoaite by the limestome amd was eaborated
on special rejuest c¢f BISF im mamy varieties from which the slaze No.5
was selected as the most suitable ome,

Techmical Report No,2: Semicomductive Glaze with the Comtemt of
Silver Oxide

(In commection with the Work Programme Art.43)
Additiomally to the Techmical Report No.1 amother formula of
semiconductive glaze was , -posed based om the stabilizimg fuactiom of
the silver oxide om the spimell crystalographic structure of the glaze
constituents,

Tochmical Report No.4: Alumima for the High-stremgth Iasulator

Body (dated 25 October 1985)

(In commectiom with the Work Programme Art..4D)
The recort gives the basic vroperties of the alumima required as the raw
zaterial for the high-streagth imsuiator body required for the mamufacture
of 10" disc suspeasion imsuiators of 11,500 kg electromechamical streagth
or other types of high-stremgth imsulators,

Techaical Report No.,5: Marnimg of Imsulators (dated 15 October 1935)

(In commection with a sevarate request of 3ISF)
A vaste composition was proposed for betler legible markimg of
iasulators,

Jechaical Report No.6: Imsulator Productiom-Proposal of New Sodies
Composition (dated 6 October 1985)

(In conmection with the Work Programnme Art.4A)
Based om the overall study of the imsulators productiom amd oa the tests
of available raw materials the exnert made a proposal of a series of
insulator bodies for the testiag om the laboratory scale, Simultameously
a temporary body was proposed with 90% of dry waete im order to decrease
its growimg quamtity im the factory,.

.‘./...




- 23 _

Techmical Rewort No.? and 7a: Testimg of body amd glaze slip im the factor
{dated 5 October amd 26 November 1935)

(Ia commectior with the Work Prograzme Art.3)
This is a resort for the imtroductiom a reliable amd fast testimg of the
demsity of body amd glaze slips om imdividual places im the factory without
the meed of takimg the samples to the process laboratory.

Technical Report No.8: Techmological amdi Mamufacturimg Primciples im the
Productiom of 10" Suspremsioa Imsulatcrs om the Dorst
Machine (dated 11 November 1985)

(In commectiom with the Work Prograzme Art.4C)
This report describes the guidelimes imevitible im the procedure of the
suspeasion imsulators mamufacture based om the experiemce from other
imsulator mamufacturing plants, However duriag the operatiomal test the
required rpm of the formimg tools were mot attaimed amd the coumtervarts were
asked to comtact Messrs. Dorst with the imquiry for the remedy of this
defficiency.

Technical Report No.9: Primciples of the techmological procedure amd quality
control im the sliphouse of imsulator and saaitaryware
plant (dated 11 November 1985)

(In commection with the Work Programme Art. 1 amd 3)
This revort imcl, its Ammex gives an overview of orocedures amd methods used im
the operatiom of the sliphouse. A draft of the procedures for the apslicatioa
in the factory has still to De elaborated by the resvective techniciams.

Techmical Report No.10: Routime Zomtrol amd Imvestigations of basic Raw

Materials (dated 29 November 1985)

(In commection with the Work Programme Art. 3)
This report imcludes a list of methods used to measure amd comtrol juali‘y of
all raw materials supplied to the factory.

Techmnical Report No,11: Routime Comtrol of Iasulators Produziiom amd
Classification and Defect Amalysis (dated 1 December 1555)

(In commection with the Work Programme Art. 3)
This revort gives the descriptiom of routime tests im the imsulators vroductiom
including the amalysis of orocess loss amd deafects im the imspection and sortinmg
of iasulators after firing.

Zecraical lewort No.72: Bodv for Imsulator Productiom (dated O December 1925)

(In commectionm w#ith the Work Programme Art. 44)
This report imcludes the proposal of a mew imsulator body cozpositiom to be
tested oa pilot plamt scale im the factory amd to be imtroduced gradually iamto
the zroductionm,

Techmical Resort No,13: Routime Comtrol of Samitaryware Productiom amd Defect
Amslysis (dated 9 December 1985)

This report gives the descriptiom of routime tests im the samitaryware
rroduction imcluding the amalysis of process loss amd defects im the imspection
and sortimg of sanitaryware after firimg.

.oo/.oo




Techmical Report No,14: Froductiom of sressed Porcelaia Jare

(dated 9 February 1986)

The idea of pressed porcelaim ware manufacture im BISF was raised by the
expert omn the meeting im BCIC head office held om 12 Jamuary 1936: this
report was them writtem to emcourage this idea that additiomal to the
sasufacture of electrical morcelain, the mamufacture amd zarketimg of
other techmical norcelaim ware should be coasidered to use the idle
capacity of the imsulator slamt of BISF,

Techmical Report No.15: Cememtimg of Imsulators (dated 14 February 1986)

(In commection with the Work Programme Art. 3f)
This report imcludes detailed techmological wrocedure im cemeatimg of
imsulators imcludimg the requirements om the properties of the cemeat
and other auxiliary materials amd their testinge.

Techmical Rewort No.16: Adjustimg of Imsulator Tummel Kilm
(dated 29 March 1536)

(In commectiom with the Work Programme Art. 4)
This report is a reply om the BISF commeats upom the changes proposed by
the exvert for the improvemeat of the imsulator tummel kilm operatiom and
the realizatiom of these chamges withim the second half of Marche

Techaical Report No.17: Cortrol of Plaater Moulds Mamufacture
(dated 8 April 1936)

(In commectiom with the Work Programme Art.3g & Sc-2)
This report based omn the results of plaster tests exslaims very poor quality
decreasing the service life of plaster moulds im the productiom and stresses
the aeed of maimtainimg the wlaster/water ratio based om the daily routine
tests of the plaster by the juality coamtrol department,

Techmnical Hewort No.18: Cememt for cemeating of Imsulators
(dated 8 April 1986’

(14 commectiom with the Work Programme Art. 3f)
This revort was writtea following the expert's visit of the Chattak Cement
Factory and testimg the oroperties of collected samples of the cexent ia
BISF., It shows that the so called "special" cemeat used for tne cexmsmtinmg
of imsulators does mot always meams the improved quality of assembled
insulators soiatimg out the meed to get om with the comtiauous testimg of
the cememt suitability for this swecial use im imsulators sroducticm.

Techaical Report No,19: Adjustment of the Imsulator Tumiel Kilm
dated 10 May 19

{In conmectiom with the Work ’rogrammme aad
modified by TRM)
This report imciudes the details of the imsulator tummel kilm adjustazent
dome om the request of BISF Management im the letter of 2k March 1986 im
the secomd half of Asril 1986, It gives three successive steps leadiang to
the fimal adjustment of tne kila owveratiom resulted im the deécreass of the
reject below ome gerceat from the total fired ware im the first half of lMay.
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Techmical Report No.20: Operational Test of the High-Alumimse Body

(dated 1 August 1936)

{im comnectiom with the Work Programme Art..4D)
This report describes tne umsuccessful operational test of high-alumima
porcelain body caused by the megligemce durimg the body chargiag to the
ball mill im the sliphouse.

Techmical Report No.21: Dryimg of 10" Suspgg;ion Insulators
(dated 1 August 19

(In commection with the Work Programme Art.3D&4D)
The method of 10" susveasion disc imsulator dryimg was described leadinmg
to a better amd more ecomomical process of the mamufacture,

Techmical Report No.,22: Samitary Castimg Slip from the Greemx Waste Bod
zdatod 27 August 19355

(In commection with the Work Programme Art. 5A)
This report gives the results of successful imtroductiomn of the operational
casting slip prepared from 100 perceat of dry waste body to conmsume
steadily growiag juaatity of this waste im the factory.

Technical Rewort No.23: Proposal of Pressed Porcelain Desartment

(Izn commectiom with the extensiom of the Work
Programme im TRM)
Ca the request of BISF Management based om the recommemdations ja TRM
held om the 18 May 1986 a proposal of the pressed porcelaim mamufacturimg
decartment was given in this revsort imcluding a prelimimary specification
of the rejuired machinery amd equipzent for the output 450 to 500 toms of
Saleable ware per year.

Tecrmical Report No.2k: Mamufacture of Solid Core Iasulstors

(In conmection with the mamufacture of mew

types of imsulators)
This report imcludes a detailed descriptiom of the techmological
srocedure im the nroductiom of solid core imsulators includimg the
requiremeats on the raw matarials, the factory house keeping, the
attendance and maiatenance of the maia machimes, especially the de-airing
extruder,




ANNEX-VII/1

Local Ceramic Raw Materials = their woteatial use im White
Ceramic Industry

The Project Documeant stresses that the mom metalic amimerals
comprisiag of clay, kaoliam, feldspar amd quartz belomg to the only
few local matural resources available ia accessible locatioms amd
economically sigmificant quantities which offer am ideal base for
the development of a domestic ceramic mamufacture amd therefore
should have a sotemtial role to play im the imdustrial development
of the counmtry,

Now what is the wositiom of BISF as the mamufacturer of white
cerami¢ products im view of local raw material resources?

Ia the followimg two Tables are the results of tests of local
ravw materials as well as others available sreseamtly for the productiom
of imsulators amd sanitaryware ia BISF,

Bijoypur Clay

The Bijoypur keolimitic clay is the omly clay foumd im the
country which has already a definite potential use as a basis of
local ceramic imdustry,

The devosit is wreseatly mined by hand, two grades beinmg
extracted, No.1 grade being of lower irom comteat tham No.2 grade.
The white clay (No.1) which is used im BISF sroductiom of imsulators
and sanitaryware occurs bemeath the clay No.2 mostly ia several beds
of varying thickmesses imterbedded with yellowish brows clay. The
clay is vairiable im its composition amd promerties mot omly between
differemt beds but withiam the same bed,

The deposit is mimed im am um-coordinated mammer im several
locations, mainly where the white clay is exposed im the hillocks,
the BISF managed mime beimg the largest ome im the area. However
also this orgamizatiom has mo wrecise geological imformatiom of the
zime area which affects the quality of the extracted clay aad the
consistency of ite sroserties,

The chemical composition of imdividual suwsplies of this clay is
given in the Table II, Cr the first look it is apvareat that the clay
is supplied im very variabie qualitye. -

Whem takimg into comsideratiom two susplies om 7 July 1385 amd
om 23 March 1986 as the most extreme iam the compositioa we can fimd by
calculations that the individual mimeral comstitueat im the clay vary
#ithim the followimg ranmge:

] Suwpiy [} Supply
— § (7 July 1985) § (23 March 1986)
Clay Substamce (Kaolimite) 56% L3%
juarts 30% L6%
Teldspar 10% %
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This shows an enormous difference ia the clay compositiom amd
adequately ia techmological wroserties influencing substamtially the
conditioms im the ceramic ware mamufacture. With the material supalied
on 23 March 1986 it is very difficult to maimtain the the mormal level
of local raw material werceatage im the body compositiom because of a
very high conteat of guartz.

Coznpared with China Clasys amd Ball Clays from U.K. amd Imdia the
vlasticity of the Bijoywur clay is very low above all as the mormal
unprocessed raw kaolins are mever of the high elasticity type because
of the high wercentage of sand amd other mimerals. Moreover the
Bijoysur clay has also mot favourable srowerties for the castimg srocess
in the sanitaryware sroductiom. That is why the clay does nrot elay amy
favourable role im the so0 called green productiom of ceramic ware, To
the coat:ary-in higher perceamtage it influences the wrowerties of the
body which are somewhat unusual and reguire special techmological
srocedures to be awplied,

However the clay shows very favourable wrowerties im the secomd
half of the ceramic »roduction starting from the drying srocess of the
wareas,

The clay has already a definite wotential use in the ceramic imdustry
in the coumtry amd from the ecomomical woint of view it has to be
introduced as the omly local "slastic'" constitueat imto the oseratiomal
bodies in the highest possible msercentage.

In order to prevent amny operatiomal sroblems im BISF aad in the
vlants of other users it is essential to achieve the suwply of more
comsistent material from the mime by observirg recogrised clay mimring
based om srower geological survey and correct stockpilimg sractices.

A need of an orgamized geological survey with organized drilliag
srogramme has been considered as the omly way of improving the comsistency
of the clay juality.

In order to achisve these objectives the exwert initiated first
segotiations with Bangladesh Geological Survey of the clay mime and
laboratory tests of the deposit close to the area of BISF mining place
to classify the dewsosit,

An exserismced exwatriate geologist/clay mimimg engimeer has beenm
srososed by UNIDO exwert of the sroject BGD/83/037 to work as a consultamt
with Bangladesh Geological Survey to evaluste the geological works amd to
advise in the correct miming of the dewosit. The work of the exvert has
beea wrososed to be srovided under the budget E of the said project.

Sylhet Feldspar

The raw mater.al from Sylhet is actually a vegnatite type the
feldswatic part of which comsists of K and Na feldsear im the ratio of
awprox. 1 to 1 with a low content of Ca feldswar. The average content
of the feldswar in the material is 62 to 64 percemt and the material
supslied to BISF is sursrisimgly consistent im the compositionm.

noo/ono
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After the visit of the deposit the expert is of the following
opimion:

a. In the first step at least a part of the feldspar of better
quality comld be sorted out in the deposit which would even
replace the imported Indiam feldspar at least im the body
composition,

be Further it is the opimion of the expert that the sand im the
whole area near the feldspar sorting contaims 20 to 25 perceat
of first quality feldssar ia the particle size below 3 to 4 mm
(see the picture-arrow).

If this owiniom is correct them the country is very rich im first
class quality feldswar reserves amoumting to thousamds of tomns. It is
just the queation whether the feldspar occurence is in sufficieat
concentration and form to be worth miming amd surifying. Otherwise the
modern methods of feldswar wurifying especially the flotatiom (or froth
flotation) have beenr develosed and are very efficient,

Grinding Pebbles

To the contrary of the oeinion of the BISF Quality Control Laboratory
the expert is of the owinion that the pebbles from the Sylhet District are
of suitable quality to be used as grimding media im the ball mills for =all
types of bodies imstead of imported webbles.



- - - R R S T T T Y T s S T A R i e . G Ve G e G . . - - - - - - - e 0 > T P e > i s W S A G B TR D T e S D S B - A - -

Raw material 101
%

l. Bijaipur clay - 1 9,57

2. China clay Rajmahal 12,80

3¢ Ball clay India-bluck 11,98
4, Ball clay Indiaa-white 12,58

5« Ball clay WBB-U.K. 13, 18
6. uartz Sylhet 0,35
7« Feldspar Sylhet 0,75
8. Feldsvar India 0,93
9. Limestone Sylhet Lo, 82

10. China clay CC - U.K. 12,30
11. China clay 50 =~ U.K. 11,90

12. China clay-Grade I 10, 50
13, Pitchers 2439
14, Insulator body-green 5,90

15. In~ulator body-fired
16.Sanitaryware body-green 6,47
17. Sanitaryware body-fired

18. Wollastonite 1,98
19. Dolomite-India ka,45

14,28
19,70
2,11
36,10
35,76
zh,98
19,21
22,09
23,47
23,08
24,16

0,60

0,51
0,48
0,51
5,70
29,17

0,13
0,09
1,54
0,21
0,20
0,50
0,07
0,24
0,75
0, 39
0,42
0,20
19, 5b

0,65
0,20
0, %0
1,03
1,08
0,97
0,52
0,76
0,981
0,67
0,72
0, 32
0,19

Trace

Trace

0,21
0,21

0,67
0,71
0, U6
0, ko

Trace

1,80
0,20
5457
11,49

1,50
1,40
2,732

2,8
2,07
2,44

2455

Trace
Trace
1,46

1,82
1,9
1,97
2,06
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‘TABLE-IT

CHeMICAL CudiPOSITI O wr IRDTIVIDUAL SUPPLIES OF BIJUYFUR CLAY

- { Date of delivery

somponents {7 bay 1985 § & Jume 1925 § 16 Jume 108508 30 June 1985 0§ 17 July 10850 23 March 1986

oI % 8,01 7457 749 6,9 9457 6474

$i0> % 64,94 69,k 66,61 69,32 62,2 71,86

ro03 % 22,07 19,84 20,81 19,59 24,5 18,34

Cao % 0,81 0,96 0,29 1,09 0,21 0,17

MgL k4 Trace 0,19 0,57 0,19 0,07 0,06

Fep03 % 0,97 1,13 1,2 0,95 0,84 0,98

102 % 0,97 0,67 0,63 0,85 142 0,56

K20 % 0,68 0,65

Nay0 % 0,59 0,5k
i

CHEMICAL CuMPOSITIUN Or INDIVIDUAL SUPPLISS OF SYLHET FELDSPAR e

|

Components 4 Date of deliver

oo {72 May 1985 T August 19850 1 Sept 19858 23 Sest 19850 16 Nov 19858 20 Jum 1986

101 % 0,50 0,75 0,76 0,64 1,10 0,96

$i0p % 73,65 74,33 74,0 72,98 73,68 72,92

A1>03 % 14,00 14,28 1,5 15,66 14,90 14,84

Cao % 0,67 0,38 0,30 0,54 0,54 0,61

MgL % 0,29 0,13 0,10 Trace 0,13 0,37

Fep03 % 0,55 0,65 0,70 0,8 0,82 0,81

Ti0 % Trace Trauce Trace Trace Trace Trace

K~0 % L, 81 5,57 5429 4,88 4,86 4,79

Na>0 % 4,08 3,50 3,63 4,03 3,84 3,82




MINSRALOGICAL SUMPOSILICN OF SYLHST FuoLLD3PAR SUPPLIES (SALCULATZD)

Ccomponrents 1) L I B

K Feldssar % 32,91 31,26 28,84 26,36 2%,31
Na Feldspar » 29,61 30,62 34,09 32,48 12,30
Ca Feldspar % 1,38 1,49 - 2,68 3,02
Feldspar-total % 64,40 62,37 62,93 61,52 63,62
Juartz % 29,45 29,83 26,51 29,8y 2%, L4
Slay Substance % h,62 6,56 5,82 9,48 7,08

MINBRALOGICAL COMPOSIIION OF Ok RAW MATERIALS (CALCULADED)

Raw material

Clay =mubstance
from composition

Water
101

Ball Clay T-blaek

Ball Clay I-white
Chima Clay Rajmahal
Chima Clay Grade 1
Quartz Sylhet

Feldspar Sylhet (aver.)
Feldssar India

Chima Clay CC

Chima Zlay 50

p
3
%
%

R RREER

o~

Feldspar
10,3 %
13 /5
2,8 »
27,2 %
63,2 &
93,8
89 %
&3
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- 32 - ANNEX VII 2

HANUFASTURE CF SCLID CORE INSULATCRS

Froa the development of new types of imsulators it is
apearent im last years that solid core imsulators of different
tyses are considered as new tyees suitable for mamy surposes.
This situatiom that im mamy countries the mamufacture of suspension
disc imsulators, wim and vost tyse imsulators, ete., is no lomger a
viable oseratiom. With the excestion of some Jasanese and U.S.
conwanies amd certaim countries where foreiga trade and moaetary
exchange are strictly comtroled the susweasiom-disc market is shared
betweer NGK amd manufacturers of glass suseeasiom insulators
nanufacturers essvee, SEDIVZR. However both of these manufacturers
are working umder extremely favourable comditions. Im Zurowe mostly
the lomg rod iasulators or other type of solid core iamsulators are
mow used for high-voltage electric power distributionm.

From the mamufacturing woiat of view, the difference tetweea
80lid core imsulators and hollow core imsulators resides maialy ia
the different method of shawing, dryimg, glazimg and firimge 3olid
core imsulators are extruded, shaved by wet or dry turning, dried very
carefully sometimea by so called resistance dryimg, glazed by diwping
or serayiag. <The raising of the firimg temwerature for larger sisces
(of 700 mm length amd the weight over 15 kgs) must be very slow so
that firiang therefore takes longer, and is serformed iavariably iam
suseension.

As the BISF is starting to rmanufacture some type of solid core
insulators and it is to be exsected that this tyse of ware will
inecrease in demand the maim guidelines for those solid core imsulators
which can be zanufactured im the existimg elamt are givea velow,

A. Teramic Raw Materials

The maim attrioutes rejuired of the raw materials, short
of the umnachievable nigh crharacteristics and high purity, ace
hat all suwsly batcnes snould te always of ejual sroeserties
and of entirely homogemous juality. These attributes are also
imwortant for the axistiag wroduction im “he factory, however
“1ey do not exist im *the actual supely of local raw naterials
and scmetimes even ia the raw naterials odbtained from India.
The question of local raw materials ~nieh must ve dealt with
very sericusly im the future will Gte discussed in a seszsrate

report.

3. Purity of *he Body

dard sorcelaim amd vitrified ceramic todies are nore
3eriously affected by different factors tham other ceramie
sroducts-this includes wurity of raw materials as well as
contamination of the body durimg the wroductiom srocess,
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Imsurities remaining im the body aust be very finely
ground and evenly distributed (sieving and megmeting)
throughout the body when reductioa during the firimg will
correct the irom to the almoet colourless and harmless
ferrous form. This is what mostly happens with the impuritiss
ima the raw materials im the batch wet grimdimg,

However in BISF the body becomes @wostly contaminated
during the handliag of the return scras by irom sarticles
which are mot all magnetiec susseptible and thus cannot be
separated whem the returm body &lip ie wassing through the
magnetic sevarator.

The main reasoms for this conditioms is BISF are:

= the locatiom of the maimtenamce workshop in the
slishouse.

= the contimuous amd endless comstructiom works inside
the sroduction hall (incl. sieving of samd, mixing
of mortar, ete)

- the unsuitable cleaning of floors instead of waterimg
due to the clogging of the sewerage systeam, etc.

In a ceramic slant aimimg either at mechamically and
electrically strong sroduct or at a fime and white croduct
the contamimation of any sort cannot be tolerated,

Ome of the advantage of solid core imnsulators is that they
can be comsidered as puncturesrocof. However the imsurities im
the body reduce esvecially the mechanical stremgth im greem, dry
and fired state of the wsorcelain sometimes for uw to 60 to 70
vercent of the required value,

Maim sources of the imwurities in the body are the
following:

~ Damaged mesh in vibrating screems - check daily,

- Negligence in the inswection of sermameat magnets
efficiency - check regularly - however at least once
in a monmth,

- Negligemce in timely detachment of squeszed out rubber
packing on filter eress plates. Detach twice a week -
cheek daily,

= Placing of the body cn comtamined platform cars,
working tables, etc., coverimg of the body with dirty
PVC foil.

= The maim reason however is im the hamdliag of the waste
returaing scras and reject after drying layimg on the
floor littered with slaster of Paris, wood, metal sarts,
dust, etc,

ooo/coo
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Tilter Pressing aad Sxtrusiocm

The sroductiom of solid core imsulators reguires a ssecial
care to be taxem startiag from the sliphouse. A tody of lower
moisture comteat will emable faster dryimg of rolls amd therefore
is gemerally srevared im the slishouse i.e, it zeans that exteaded
sressing cycle and higher eressure are avevlied. The suitaole
zoisture comteat of the body will have to dbe foumd out at the
tegimming of the sroductiom of iadividual tywes of solid ccre
insulators, the difference agaimnst other tywe Of imsulators nowever
is rather small - aroumd I sercemt.

For the coatimuous trouble-free oweratiom it is necessary to
observe amd to check the followimg:

- Prior to closing of the filter weress check carefully the
condition of filter cloths and of the sealimg rubver on
individual filter eslates.

« Cbserve the teras for the washing of filter cloths (every
2 weeks), checking of screem and chanmels om filter
vlates (once wer zomth), rinse diashraga sumps with water
(daily) amd the whole wvipeliae systea (at leas: cnce a
weak), Ctherwise the devosiied board im the sipelime
decreases the througheflow dianeter im the pipes amd makes
the filter sressing comditioms worse.

- Check the requisite wressimg time amd the 20isture comteat
of the filter cakes regularly.

- Cover the chazber of the exiruder with PV3 foil to wrevent
the drying of the body remaiaing in the extruder amd let it
be covered after the start of the belt comveyors system for
a while to cateh all tne dry body releasing from the
CORVeYOrs.

Plateform cars with rolls are transported to the agiag rooa
(im the dry seasom) where they are stored sesarately from other rolls.
“he laboratory employees check daily the rolls moisture throughout the
whole room amd draw atteation to amy differsnce. The body im the
ageing room is maintaimed om the rejuired moisture comtent by steanmiag
for 1 to 2 nours every day. Im the raiay wet seasom the haadlimg of
rolls after the first extrusiom zust be adjusted im accordamce with the
moisture of the air werevailizg im the sroductionm hall,

Zxtrusiorn om the De-airing Pugaill

{he vacuma suzp of the de-airimg sugnill has to be inm
oserationm 10 nmimutes erior the start of the rolls extrusiom. Taking
into comsideratiown that the de-airing wugmill is the zmost sigmificamt
enuipment in insulators eroductiom, amd eswecially im solid core
insulators sroductiom, the zorrect de-airimg of the rolls must be
checked all the tizme by the staff of techmological desartzent as well
as of the wrocess laboratory. The same employees check also the
correct handling of the rolls after extrusion i.e. theireoveriag to
erevent the surface drying amd/or their tramsfer to the ageing room,

.../...




when Oweratimg tne De-airing Pugmill keew the following Frincimles:

1. Cheek daily the de-airing chaaber of the sugmill, Take off the
sight glass om the chamber amd clean it from stickimg body,
Cleam the chamber swace from accumulated excess body. During the
. extrusiom cheek visually the edges of the shreddiug cutter.
Should the distance of the cutter edge from the imner circumference
flange be 2 ma or more carry out the following teat:

Insert twice folded cartom waper (aroumd 1,2 mm thickmess) umder
the shredding edge of the cutter. Tighten the edge to the level of
the waper by means of the set screw. Im this positiom the edge
cuts the porcelaim body to fime wieces enablimg easy de-airing of
the body. whem this inswectiom amd srocedure iz meglected anrd the
distance of the cutter edge or the screea distance from the imner
circuaferemce flamge is more tham approx. 1,5 mz them the resulting
body striws are to coarse amnd difficult foe de-airing. Do this
inswection at least omce im 2 moaths.

2o Togsather with this it is mecessary to cheek the cutter itself. when
the saw-shaped recesses of the cutter are to much worm omt, the adge
does mot cut the body to fime pieces and the body is fed to the
extrusion auger im the shase of a hollow ecylinder. In this shave is
the body very difficult to be de-aired, When the cutter is at the
end close to the edge snaller for 5-6 mm, replace it with a new
cutter.

3¢ dhem closimg the de-airiag chamber, cleam by means of a slightly
moistened ssonge the sealimg areas of the cover and of the sealimg
rubber and tightem by meams of screws thoroughly the cover to the
outer jacket of the de-airing chamber,

ko Im the evemt that the required value of the de-airing after the
start of the de-airiag pusp operation fails to be attaimed and the
source (place) of the air leakage camnot be foumd out visually,
then force im air by means of a comaressor imto the de-airimg
chazber (or oxygen from the sressure eylimder) to the value of 0,10
to 0,12 MPa oversressure, Them waimt with a brush the diluted suds
on all sealiug mlaces omr the de-airimg pugmill, esvecially the place
rear to the maim shaft of the pressure auger, sight-glass, joints of
the scrapeer cylinder and all other places which could be the reasom
of the leakage. Soap bubbles om the painted surface indicate the
slace of the undesired air leakage.

Se The table in the fromt of the de-airing wugmill mouthpiece must be
placed im such a way that the weedea support for the extruded roll
(essential for solid core insulators rolls !!) will be aligned wi‘h
the mouthwiece of the suzsill, This is a conditiom for the extrusiona
of straignt amd correct rolls., Jhen this comditiom is mot kewt and
the extruded roll is nct straight, them this deffect will reapwear
in the following steps of the mamufaecturiag wrocess and #ill result
in the rejection of the fired sroduct due to its curvature. The
sorcelain body srowerty to maintaim its shape like extruded is onme
of the most significant reeological prowerty.

Both faces of the cut roll must be normal to its axis-therefore it
is necessary to guide the cutting wire om the edge of the de-airinag
pugnill mouthpiecs.
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6. After the extrusioam check eacn roll for de-airing on a 15-20 aa
body bat. A well de-airsd vody does nmot crack om folding, it
is compact amd flexible, Unsificient de-aired body cracxs oa
folding im elaces with remaining air. Ihis body must not be
used for the productiom of solid core imsulators, Iswecially
for solid core insulators it is mecessary to use the body
verfectly and unriforaly howogemized-without the differeuce ia th
aoisture conteat amd werfectly de-aired, Moreover it is
esseatial that the rolls be of wreseribed leagth amd diameter,
they must not be rumpled, sticked together and otherwise deforzed.

Jery Importamt 3

Mark the rolls extruded imto the woodem suwports (im which *hey
will remain till the shapimg) with an arrow indicating the direction
of their extrusiom, This instructiom is importamt essw=cially for
solid core rolls (but also it is apelicable for bushimgs, bottom sart
of 33 KV win imsulators, ete) with the following srinmeisle:

Place the roll after hardening (i.e. in leather-hard state-for
the hardering of solid core rolls the resistance method is the most
suitable ome) om the revolving wheel of the turnimg (shasing)
machine always with the arrow showing up i.e, towards the upwer cea're
or the uwmser dise of the imsulator's cosying zachiae. Ihe reason for
this instruction is the fact that all turming machines have the counter-
clockwise sense of rotatiom of their drivimg svindles or revolvimg
wheels. Om the o*her side by the rolls extrusion is the 'assenbling"
of the body in the pugzmill mouthpiece by means of eressure augers of
all de~airing sugmills werformed by augers clockwise sense of rotationm.
Therefore in this case is the aucer texture (wors texture) of the roll
effaced/smoothed by the edge of the turmimg tool,

Ahem this erimciple is broken i.e. whem the rolls are turned with
the arrow showing downwards, the auger structure is umfavouracly
affected ("denuded") by the edge of the twrmimg tool wnich zay result
in further manufacturing wrocess im the formatiom of woram cracks
eseacially im the lower wart of the insulator.

“fficiency test of rolls serfect cozpactness on the de-airing
suzmill consists im the cutting of aswrox. 3 tody bats of aserox, 20 aa
thizkness, [hese bats are slaced iato the laboratsry drier heated to
around %0°C, Whem after 3 hours of intemsive drying the c¢racks in the
snave of reaversed S(worm cracks) do mot appear, the body has beenm
proverly de-aired and comsacted. The cracks of other shave as e.g.
cross ward cracks, radial cracxs or mormal cracks are permissible on
tested bats as the dryimg in this case nas mot followed the course of
the Bigot surve, The body zenerally does not show amy cracka of
reversed S shawe when the de-airing eugmill works under following
conditions:

Te The positisning of the well designed compressive nozzle is in
asprox. 1/3 distance petween the trivle~bladed wressure auger
point and tne end >f the mouthsiece.
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7.

Correct wosition of the triwle-bladed pressure auger point
wortion (which dewends om the type of the body snd must be
adjusted om the exserimeatal findiags).

Ferfect vacuum ia the de-airimg pugmill vacuun chazber, No
air leakage must appear at the overpressure test.

The body througk put of the pugmill must be withim the range
65 to 37 kg per minute,

The gap between the terminal wressure augers amnd the directing
liniag of the mouthpiece must mot be more than 3 to 5 mm.

At the formatior of excess body im the vacuumr charber of the
pugnill it is possible to assume that the wressure augers ars
toco much worm out and the body im this case comes back tetween
the auger aad the mouthpiece lining into the chaxmber. Under
these circunstances disassemble the wsressure auger and rewlace
it by a new one.

The above (see woint 6) in the event that the directing grooves
of the mouthwiece lining are mot wora out. Im the case of their
excess wear rewlace also this inner lining of the mouthpiece by

& new QoRne,
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ANREX-VII/3

Pregsed Porcelair Production

Mizutes of the Trisartite Review Meetiag held om 18 May
1986 imclude the following article:

Develop/ad just the body amd glaze compositiom for wressed
porcelain wsroductiox with a view to utilize idle insulator kilm
capacity.

Moreover to that the Mamagememt of BISF has requested to
srevare a prelimimary prowosal of machimery amd equipmeat required
for this mamufacture to be accommodated im the existing planmte.

The idea of wressed morcelain ware manufacture im BISF to
utilize the idle cavacity of the whole imsulator slamt was raised
by the exsert oa the meeting held im BCIC head office on
12 January 1986 and was referred im the Techmicai. Report No,14 inm
February 1986,

After its accestance im TRM the fimal srowosal of the exvert
was elaborated im the Technical Report No.23 wnhich is givem nerewith
in full workimge
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TECHNICAL REPORT NO.23; PROPOSAL OF PRESSED PORCELAIN DEPARTMENT

As requested by the Management of BISF I am emclosing herewith
a srelimimary proposal of a sressed porcelaim mamufacturing desartment
incorporated as integrated wart of the factory to cover the idle
capacity in the imsulators productioa plamt,

The followimg are the basic considerations:

a, The imstallation of a pressed porcelaim manufacturing
department im BISF umder actual comditioms of idle cawcity
in insulators slaat is to be comsidered as a correct step,
for the improvement of the ecomomy of the factory., The
reasons consisting mainly im the utilizatiom of imstalled
equizment have beer already stated in my Techmical Report
No.14,

be The results of the local market study have showa high
requirezeats of this ware., However it seems that these
results see Annex No,1 are on a imcredibly high side
and should be once more checked im detail.

ce Anyhow when considering the actual situation in sales
and a yearly wroduction of up to 1800 toms of LT and HT
insulators in the future, the factory could accozmodate
further installations for the wroductioa of 450 to S00
tons of wressed sorcelaim ware under mo additional extensiom
of the wroduction area.

This increased cawmacity would require additional investzent
mainly for the actual sress body sresaratiom, sressiag,
fimal surface treatment of some ware amd for the dies
manufacture with few auxiliary aids im other factory
desartments,

de Cut-outs, switch bases and bus bars as given ‘am the Annex
No.1 are considered as the maim wroducts with :he additiom
of awesr. 10 toms of sorcelaim for the textile .mdustry aad
approx. 5 tons of chemical porcelainm.

e¢e. The dry vaste body from the imsulators sroductiom and the
actual white glaze has been considered to be used for the
pressed ware sroduction, This erososal has to be tegted and
finalized till the end of my missiom im Bangladesh,

A preliminary specification of machirery and equipament is
given im the Annex No.2.

There you can find ome complete mechamized wroductiom linme
equiswed with semi-automatic presses. This lime has beem comsidered
for the flow mass sroduction of small size ware required om the
market im higher quantities as e.g. eut-outs 10A=-154, 30, buss bar
support insulators, etc.
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Other ware of lower demrand would be pressed or separately
installed presses of variouas types (mechamical, hydraulic) amd
the ware of larger size amd of imtricated shape om hamd operated
vresses of various working preasure.

The ware will be dried maialy im the existimg chanmel drier
in the factory - just amother amall cavacity drier has beem imcluded
into the swecification for dryimg the ware liable to damage by
handling or requiring amother dryimg cycle.

The glazimg will be carried out either by dipping or ssrayimg
by methods wprovided im the existimg ware production.

The firiang of the ware is considered to be carried out inm the
existing insulator tunnel kilm, For the survose of bisque firiag
(which is for some special tymes of pressed ware amd for the
maaufacture of chemical worcelain essential) ome electrical charber
farmace has been suggested.

The surface finishiang of some types of ware and the dies
zanufacture will rejuire the installatiom of a few special machines
as e.g. contreless grianding machine, tool milling zachine, ete, The
wurchase of these machimes especially for the dies mamufacture - 18 to
be considered as indeswensible for the sressed sorcelaiam ware
sroduction a8 to relay im this matter om other marnufacturers would
never assure a smooth rum of the sroduction,

The assembling of the wroduced ware with metal parts has act been
considered im the enclosed ssecificatiom as this is being oobviously
srovided by various organizatioms im Bangladesh, However it is
necessary to take into consideratiom im the future that the assemblimg
is the srocedure which resresents the highest wrofit ian the supply of
the ware to the market i,e. by which the actual erofit could be maay
tines multiwlied and moreover it is a very simple work, much easier
than the productiom of the porecelain ware itself,




PRESS5ED  PORCELAIN

WARE ~ LOCAL MARKEI REQUIREMENTS

ANNEX=VII/3/ |

gi: Naze of Item gzu:;ziil 2::::ipt101 Uzifc s?;fl is
Pcs.
1¢ Cut out 10-15A/250V Chima & Imdia 60 lac pcs. 0.175 Kg. 1050
2. Cut out 30A/500V China 30 lac pese. 0.5 Kg. 1500
Othe thamn China
3, Cut out 60A/S00V China & Imdia 10 lac pcs. 0.7 Kg. 1050
L, Cut out 100A/500V Chima & Imdia S lac pcs. 1.3 Kge. 650
S5« Cut out 200A/500V China & India 1 lac pcs. 2.15 Kge 215
5. Bas-bar support iamsulator India 10 to 15 lac pcs. 0.15 Kg. 225
7. Maim Switch Porcelaim D.P.(30A) India 4 to S5 lac pcs. 0.5 Kge. 250
8. Maim Switch Porcelain D.P.(15A) India 50 lac set 0«3 Kge. 1500
9. Ceramic Holder India 1 lac pcs. 0.3 Kge. 30
10, Maim Switech T.P. Base(30A) India 2 lac set 0.75 Kge. 150
11+ Main Switch Base (60A) Iadia 1 lac set 1.0  Kg. 100
12. Maim Switch Base with Cover(100A) India 1 lac 1.85 Kg. 85
13, Maia Switch Base with Cover(60A) India 1 lac O.b  Kge 40
14, Maim Switch Base with Cover (30A) India 1 lac 0.2 Kge 20
15. Maim Switch Base 30A (2 types) India 1 lac .08 Kg.-Big 8
without Cover <05 Kg.-Small 5
16. Main Switch Base 60A (2 types) India 1 lac 0.25 Kg.-Big 25
without Cover 1 lac 0.7 Kge=-Gmall 10
17. Bus Bar Support Smaller Size India 1 lac 0.05 Kge. 5
18, Cut out 30A (Special Type) India 0.2 Kge 20
19. Cut out 60A (Special Type) India 0.7 Kge 70
- Total 7008
Ch = Chinma, I = Indias, 0 = Other

- 15 -



~ 42 -

ANNEX VII/3/2

Ae Pressing Body Preparation Shop

Nt Qquatity Denomination

Te 1 Electric Pulley Block lifting
capacity: 500 kg.

2e 2 Throw=off Carriage

3 15 Wooden Case

b 1 Set of Auxiliary Equipment

= oil supply piping to the mixers
including all fittings;

= water supply piping to the mixers
including a1l fittings

- supporting structures of machines
= platforms, frames, bridges

= railage for the electric pulley
= feeding hoppers, chutes

- material for the adjustment of

belt conveyors

B. Pressing Bcdy Preparation Shop

1. 1 Battery-type high lift truck
lifting capacity: 2.500 kg

2e 10 Container for the Transportation
of waste body

3 1 Belt feeder for Uniform Feeding
of the material

b, 1 Edge Runner Mill Type MKS 800

Se 1 Worm Feeder Dia 200 mm

be 1 Belt and bucket type Elevator

capacity: 6 tons/hour

7e 1 Worm Conveyor Dia 200 mm

3. 2 Flat Slide Valve Closure

% 2 Storage Silo Made of Steel Sheet
104 2 Flat Slide Valve Closure

1. 2 Rotary Feeder Type RP 200

12. 1 Container made of Steel Sheet

13 2 Flat Slide Valve Cloaure

14, 2 Tensimetric Pressure Indicator

156 1 Mixing Machine, Capacitys 400 lit,
16, 1 Inclined Conveyor With Rubber Belt
17 1 Screening Machine

18, 1 Centrifugal Pump, Cpac. 13 14t

19, 20 Truck with Container
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Ce Forming Department

;2'" Quantity Dencmination

1. 1 Set of complete supply system of the
steam for t'ie heating of the dryer

. - The Steam supply system consists of

the following:
Piping, Bends, Closing and Measuring
and Packing Material.

2e 1 Set of complete collection system of
the condensate from the dryer

Se 1 Set of material for the manufacturing
of piping suspensions, brackets

L, 1 Set of insulation
Insulation of Steam Fiping System

Se 10 Chutes to the Presses

6e 6 Wooden table with a Box

7. 1 Set of Pressing Tools

8. L Hydraulic Press
Working Pressure: 2,000 kg.

9 3 Hydraulic Press
Working Pressure: 2,000 kg.

10, 2 Hydraulic Press
Working Pressure: 10 tons

M. 2 Hand operated lever press
working pressure: 500 kg.

12 1 Semi-automatic press
Working Pressurs: 5,000

13 10 Wooden Fettling Table

14, 2 Wooden Working Table

154 12 Wooden Vessels for the Glaze Slip
Capacity: 20 1

16. 20 Wooden Working Table

, 17, 1 Propeller Blunger for

18, 1 Propeller Mixer

19 1 Bench Conveyor

20, 8 Wooden Yorking Table

21, 2 Universal Mechanical Potter's Wheel

224 10 Wooden Fettling Table

23 1 De-airing Pugmill Type 200 L

2b, 10 Travelling platforam carrying

capacity: 600 kg.

o.o/ooo




D.

- 44 -

;z:" Juantity Denomination

254 3 Universal Hand Truck

26, 20 Vessel for the Casting Slip

27« 1 Set of Auxiliary Squipment as
e.g. supporting constructions,
tanks for blungers and mixers,
piping, etc.

28. 3 Semi-Automatic Pruss Pressing
Pressure: 5000 kg.

29. 1 Dryer on belt conveyor comnsisting
of the following:

30 1 Belt Conveyor

31. 1 Drying Tunnel

32e 1 RNH 315 inlet fan

33 1 RNH 315 Exhaust Fan

34, 1 Steam Air Heater of OPD Type 1x1

35 1 Protecting Grill

36. 1 Inlet Piping

37. 1 Zxhaust Piping

38, 1 Air Outlet Piping

39. 1 Supporting Constructions and
Platforms

Lo, 1 Supporting Construction and
Platforms

b, 2 Thermometers

42, 8 Cleaning Tables

b3, 1 Glazing Line

L, 2 Hand Operated Type Crank Press

4s, 2 Hand Operated Column Type Crank
Press working pressure: 3500 kg.

ke, 2 Hand Operated Column Type Crank
Press Working Pressure: 10,000 kg,

L7, 1 Semi-automatic Press YWorking
Pressure: 10 Tons

Drying

1. 1 Double~Chamber Dryer

2e 2 Two-leaved Insulated Door

3 1 Grille for the air Exhaust

b, 2 Inlet Fan Type RNH 250

Se 2 Exhaust Fan Type RNE 250




B,

Fe

Tten

No. Quantity Denomination

6. 2 Steam Air Heater Type OPC

7o 2 Sets of Air Exhaust Piping

8. 2 Sets of Piping

9. 2 Sets of Air Supply Piping

10. 1 Set of air Piping Supports

1. 6 Thermometers

124 1 Set of Thermal Insulation

13. 50 Mobile Platform type SINUS 600

14, 50 veck Collar

15 10 Double-wheeled tow bar

16. 1200 Plate Hurdles for tne Transportation
of the Presses

Glazing

T1e 1 Glazing line

2e 2 Belt Type Glaze Cleaning Machine

e 1 Bench Type Spraying and Blowing
Booth
dorking Space: 900 x 900 x 900 mm

b, 1 Pressure Glaze Container

Se 1 Air Pressure Controller

6. 2 Spray Gun Type RS 13

7. 5 Nozzle for Spray Gum RS 13

8. 1 Rubber Pressure Hose

9. 1 Propeller Mixer Type MV 200

10. 1 Undercarriage

11, 5 Wooden Vat, Capacity: 1501

124 10 Woodenworking Table

13, 1 Sets of piping

14, Wooden Tank

15, 5 Vessel for the Glaze

Firing snd Kiln Car Track Haulage

1. 1

Electric car=-type chamber kilm for

the bisque firing of technical porcelain,
textile and laboratory porcelain, complete
including kiln cars, all refractory and
insulating materials for the kilm and kilm
cars superstructure, rails, connecting and

anchoring material working temperature: 960°C
Kiln ware space dimensions approx 1000 x




Ge Storage snd Dispatch Room

Item

No Quantity Denomination
1. 1 High-lift Truck
Lifting Capacity: 2000 kg
2e 25 Wooden Case
e 20 Travelling Platform
Carrying Capacity: 600 kg
b, 5 Universal Wheelbarrow
Se 5 dooden Working Table
6. 25 Wire Netting Box Pallet
Carrying Capacity: 1,000 kg.
7o 15 Fenced Stack Sheet Pallet
Carrying Capacity: 1,000 kg.
8. 2 Hydraulic Hand Lifting Truck

Carrying Capacity: 1,250 kg.

He Compressor Station

1. 1 Double=-stage piston Compressor
2e 10 Antivibrating Isolator

B 1 Pressure Receiver

b, 1 Set of Piping

I. Dust Exhausting and Collecting Zquipment

1e 1 Hose-type cloth filter type FKC

24 1 Fan Type FVI 1,000 = SN

3 1 Set of Suction and exhaust
Piping

Je Electrical Squipment

1e 1 Zlectrical Installation of the
whole Department
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ANNEX VII‘4

ZLICTROREZISTANCE HAWENING OF ZXIRUDED RCLLS

The electroresistance hardening of worcelain rolls essecially
in the mamufacture of solid core imsulators is mowadays a coammon
sractice ia aany iasulator slanmts.

As wer the fimdimgs of the exvert the wvarticular sroserties of
the imsulator body im BISF govermed zaimly by the characteristics of
high wercentage of 3ijoysur clay ia the body amd csusimg a high
noisture gradieat betweem the roll surface amnd its core durimg the first
stage of drying (i.e. from plastic to leather-hard comditions), mnake it
esvecially esseatial to imtroduce this method as the routime srocedure
in the imsulators wroductiom.

The method may be awelied for leather-hard dryimg of all solid
core imsulators, most tyee of tushings amd wost imsulators aad evea for
lower sarts of »im amd vim and post tyme imsulators, The temefits will
consist im homogemeous dryimg of rolls throughout their whole sectionm,
reductiom of reject, etec.

The exsert has srovided for amn offer of this tyve of eguisment
to be seat to BISF im a short time by Pragoimvest Praha imcluding a
detailed specificatiom of all warts rejuired,

Yhether this equisment will be murchased from tiais suseslier or
srovided locally will e on the decisiom of BISF. Im amy case the
following imstructions zay be useful as the maim guidelines for its
servicing.

Zlectror-sistance aardening service instructions

The rolls after sxtrusizm are tramsported to the electroresistance
drying cage. There they are set or three stands (each stage resr=seats
ORe whase of electric curreat) im the manmer thnat all three szaces are
umiforaly loaded with the gace aumber of roils (i.e. total auzbsr of rolls
sust be divisible by fturee). Ihem zarry out the "ssearing" of 2lectrodses
oR both emds of the roils.

The electrodes must oe sressed iato the roll so deew that the
nolitane vlate bears against the end surface of the roll with its whole
surface, 4vnem placing the electrodes to the roll eads it is mecessary to
take care that the bottom rim of the =lectrode be wositiosmed asprox.,5 zm
above the woodem susport bottom to emable the shiftimg of the electrode
together with the shrimkage of the roll. Im case the electrode ~ould be
set on the roll too low, it could durimg the roll shriskage get stuck dy
che support which would result im a gae bDetween tne roll aad zhe electrode,
in this case the erocess of electroresistance hardeming would be
disturbed,

Start the setting of rolls always from “he upper stamd, Like

this is you sreveat the costamimatiom of the surface of roslls om lower
stand,

-oo/oo.
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Notice:

Do mot wlace the electrodes om rolls umless the cage is
completely loaded with required mumber of rolls.

1a Inswection of the cage after settiag

8s All electrodes om rolls emds zust be comnected by means
of conductors.

b. The comnecting comductor must mot touch either the
supsorting structure or the floor.

¢c. The comnecting comductor must mot touch the bracket
to which it is mot conmmected.

d. The coamecting comductor may touch the bracket to which
it is connected by meams of cable lug.

e. vhen the brackets are loaded omly with a small mumber of
rolls, fastem the rezaimimg sortion of the comductors to
the bracket to which they are connected.

2e Cclose thorougnly the cmge doors amd enter all data imto the
os=arational recording which are listed im the heading of the
log book which are the followinmg:

a, Date of load and aumber of cage.

b. [ype of imsulator.

€. Start of the electroresistance hardeniag (hour).

d. Imitial state of =leciric supsly meter im Kwh,

e. Voltage - volts

f. Stow of the electrorssistance hardening (hnour),

€. Finel sta*s 7 +"actric suwely mezer in K4h,

he Nuzber of hardemed rolls,

i, Im the sectiom "Notice" wut the relative air humidity and
the temperatures of the worx«shov.

e The switch of *he main switchboard should be always im the
position I,

3witchin‘ Ca:

ac Switeh on the naia switch oa the board for the reseective
cage from the position towards the positiom I to the right.

b, Press down the switchimg-in push buttom amd the sigmal lamp
marced HARDuNING will be switched om, Whea this red light
gets off the cage doors are Rot eroserly closed. Close the
door to eress the terminal switch to stow.

oo./o-o




Ce Set the rsquired voltage with the aid of the voltage
adjustment buttom. TIhe imcreasimg of the voltage to
the required value is finished whem this value can Ge
read on the voltneter for set up voltage.

d. Switch over the switches of individual shases to the
right from the positiom O to the sositiom I.

Note

Cheek the deflection om amserzeters. Jheam some of the
azeermeters stays im zero positiom, the electroresistance hardeming
must be imterrupted by sressing the red push buttom,

The fault may be caused by the followimg reasons:

1. Falleout of the ressective ampermeter fuse.
2e Incorrect comnection of electrodes by the comnecting wire.
3. Fall-out of the electrode from the roll.

Like that the electroresistamce hardeaiag set has teem wsut
into oseratiom and will remaim switched om for a seriod rejuired for
individual tyves of imsulators, their nuaber, etc.

The voltage awelied for the hardeming is normally withim the
limits of 180 to 220 volts in depemdance om the tyse of insulators
being hardened. The required seriod of hardeaiag devends also om the
tyse and number of insulators beimg normally withim the limits of 6 of
11 hours. After the hardeming is completed the imsulators are let to
cool for the period 5 to 8 hours.

‘he values of the voltage, seriod of hardeniag amnd coolimg
devend onr the ambient temserature amd relative humidity of the air
and have to be determimed for individual tyvwes of imsulators anmd
climatic comditiomns by exeerimemtal wsractice.

After the completion of the hardeaimg the ejuisment is
switched off, the time of hardening and the state of electric suwsly
zeter im KwWh are noted im the log book,

Maintenance and Safety Tnstructions:

1e Ouring the hardeming seriod a warnimg ilight is om amd thus om
both sides of the cage which sigmnals that the cage is live,

“heck once im a wesk the conditioms of comnec*iag conductors,
Demaged comductor zust de revlaced,

f
L]

Je Zleam once im a week the brazs tiss of electrodes by ceans
of abragive vaver.

.../...




Se

The molitamce »late om electrodes srevents the
drying of rolls ends during the electroresistance
bardeaing. Check omce im a week tne extirety of
the molitane. Torm us or otherwise damaged
molitane must be irmediately reslaced,

After closing the electroresistance nardening cage
doors mo body must enter the cage.





