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T,IC'.U?F.AC"!'I!"~ (lpt COl.L 

I'P /P"'I/8~ /00? /11-04132. 1. 1 

PCL.ft~ 

~i~ !""'?0rt des~ribes m:r visit, as en Ins".:.:."U.'lll??'!tatio?'! expe-:-t, to the C'ent!"tl 

~·'I!li!!;: !nsti ~ltt?, I\P..tmdcF> ~!!d to the Inst~ tute for Carboche!!!istr.r, '!'ychy -

·.·Y'!"Y, Pnlan~ in S' .. r;·;:::"~ 0f this pr-,ject. 

nbjt?':"~i".r~ .,_..?.~ tr:' ?~\..!..~~ ti;e -t-:~~ t~~re en T"'l~-Ch"Jds of ~~~~ .... :ing 2!!d ccn-ti:-~lli!!g­

+he bc>-;i~ :P~ "'!'!''"l:l?:"'"l or: +~~ 81'.' k£'/!;:"' P.'!:'.U. pla!!t, thF> ; k::;/hr b~!l~t !"eel'? 

'.:!"it a"!-:. 0!: i~~+,ru .. ~erc"';:+io!1 !!H>+te!""l f"'!"er?1ly. 

'!!'!c ~~i!1 c~!l~l~~icn~ P.!.""' th;:t i~ ?ri!lciple, the i!lst·!·u~ent~tio!: E-~d 

Cl'.l!:":"'."01 c~·:.i~l"nt to be i!lC:"lT?C!."a".:ed in the 130 kg/hr ;lant is 2CE'q_Uete for 

~~er<>!in~ th~ ?l?nt, but a9 it i~ a.n e~pfrimental plant, the in~t!"UI!l~nt;:tion 

r~r. 0 ssP'!"Y ~0r dP.+P. c0llecti~n a..~~ 211aly"li~ ~ould be im~roved. 

If thi:- r0co~.=cn:~+io!!s ~ed~ ar'? !'"Jt int0 ,ractice it sho~ld result i!! 

i!".;'!"l"lVed 0::'"!"?4:i~n;:il P~rl exre!"it:?~!!tC'l :-erfo~cinces. 

:>l"'::ee"!:P4::iv,.. ~·?l":"'~'l ?nc le""-d"·•T. ~s"'::e~s, ?:1 a!t 0 !'r.2":iv1'> <'!'!'!"".l?~h "'::n th<.:> loaC. 

b,~-+.:h ~~hi!?~~~:!", f?rili ti~s fo!' te~tine hi~~ ~!"Fs~ure instri.w.ont:P-i;irm, e test 

:!'!."·'1C'-'"'d1~P !°'J:!" t~e ~as Oi:'tsc";fl"n -;y.,te::is, date log,:ine facilities, in~!"eased 

st?f~i~g- in t,h 0 Im~!"U:l0nt 'Depa.rtme:'lt enc t<:>cl"..nic?l educetfon and -!:!"ainin€'. 
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t:rn' ::..:'A~TI~~J C'F cr.n. 
!JP/'3"I./fJ,-;> /00" /11-c4/32. 1 • 1 • 

~'? ;urpcse ('f thi~ ;=~j~~t is to 2ssi~t the ?oli~h Gove::':"~ent in t~~ir 

inv0 stige:icns of coal li~uefaction processes with a view to utilizing t~eir 

co2l !'e":"lllX~es i!". order to i:0 et tt.: li~'U.id fuel =e~ci::e'.!:e.nts of the cot:?:."t!"'J. 

':'!-:.'." i~0~iz~e obj 0c:i~es 2~e:-

'I'c p:-s;i2:::-o_:i fcr th0 st2::t cf a :p::oS'='2~e to t 0 st, 2t P.I'.-r. sc2le (8C k~,lr--=) 

~i~ re~~:!"-!; d0 sc~ibes ~y "Ti.sit, PS an InstrtL~~ntation ~,ert, to the 

·~e!".":r;;!.l ~·i!".in~ !r.sti~"'.e C.'-'.I. at E'2tovice, Pob::.~ a.~d to the Institute for 

C'2r'!:,~~ 0!':is""~ at 'fych~·-··:r-;r, Pola!".~, ~n s•.i:;port of tcis proj 0 ct. '!'!le visit 

~o~~r0d 2 'orioi ~="~ 1 7th-31st Cctober :9g5 and th0 objective w2s to 2~~iQe 

+ho t"P".! at "th'? I!".sti ~te on rn°tho1:; f')!' ::i0 2s•~in~ ~nd contrt"llin£" the bade 

~~=~~ot~r~ in the ?.~.~. ?!'le o~ instr.inentation matters eene::ally 

~"' r::ajn:!" ;ert nf the T.iso;for. ~o!'ds+ 0 d of ~»il;r C.iscusc:ion sesC'iO!'!!'! vi -t:h 

t!'- 0 C"h 0 'Tli~~l, ?.'o~h?!".ical, I'0 "'i9". ??:'1 !nc;";,...i~e!'.?t?tion ~taf'f ? 0 ~r:~i»teC. with ~~e 



11•2!":r of -':he t0I"icc; r?i:!ed "'"'!'P. re+u....""'nen •o ti!I?e 21'!~ ti!!!e ?~.in ?S 

e?:--lie!' r!i~~n~~i.~~c: ~·''?!'"' tho·.t;:ht :'l'lt f·~the:=, :raisinc other considerations. 

Bec:>'t!"e of thi~ the re::;>o!'t h?s not been com!'il 0 d ?.s ? deil~ c~oni~lP. 

of !!12-+;t,,.rc: C.i c:cu~s<>d, but on ? <;".lbject b2sis, ···t<:.>::-e ei scuqc:i,,ns over a ;erior! 

of d2yc: hev<> b<>~!'! collectei tcgeth0 !' 2nd e=o. c~~~ined, to~ther with the 

~o!!cl~c;i,,~s e~t recc"'!!!end2ti'Jn~, ur-der th0 subject he?di!l,!;. ~i~ re::;>c~ 

'l;?s bo.<>n co'.:'::-iled fron: rot;;h notec: that we!."e !!!ade d"..!ri!l£ the Ci.scussion 

r""ri0ds ?!'!d '"ti ch ~""'!'"' .,~i -':ten \!;' each eve!ling. 

! "'01.lld li:ke to re~0!:'d !!'.~r t~'.':dcc: 2.!'!C c;';!:'ecieticm to fu' Kidybinski and 

~is !"t2f!' et -+;h0 c 0 nt:-?l l'·"inir.z !!!<:ti t".lt 0 :ond to Dr ~tul2 ?!'!d his st? ff ?t 

th<> ~!!st;_ ~t0 f"!:' C?!:'b'Jch<>-::i c:t:=y, fc!:' th 0 ir kindr.'?c;<:>, cor."ii'.:i?re".:ion ?nd 

~~,.,;-er2"';ion a'..l.!:'ins- '."",,' visit. I "'OUE like to r<:cord r::I'.f s;:eci?l th2!'..kS to 

?rof. K'.llo"Zycko for bl'.lkin.; ;:ifte:- t!le so w<>ll 2r.d to :ng. Marian Y'..rzyminski 

.. 



7. 
~ 

I r~c~=::'?nd +,h2t c~r.~!1eretior. ~hould be givP-n to :pr..,vi1'! ?iping 2nd 

i~ol?.":i..,n f:>,.ili ties rou."11 th<:> let-do'-~ vplwe cio ?S to allow for th<:> 

e:'.""!'"'~i:'.'er."':~'1 tes-t::i!'!S' of ?lt~:!T.?.U":"0 valvPs ~nd let do..,'!l c;yste!!!s. 

P?...e No .,5_11) 

? •. !!'- 2lt<:>:?:'T"ati"'e t~rpe of p!"eh.,etPr to th 0 le?d bath t.~?'! should be 

i:o!l!'idio>rio>d. .A fluidised ~?ne b?+,h tyrP of 2!;';'!'ri;ich is <1'1[,gw:.>Sted. 

P2~ No 19-'" 

P~ N" 1" 

l:. ; ?":?::d.?rd t<:>~t :pro~00 ::•J.r0 ~h"'.!ld be ;i-:_n:;itll?i "':-:- !!:O!'.i to:- th0 ~0r"tice 

-2hili t;r Of t~P ::;?S dcte=ti~!1 S'?!lSOr3. 

Page !ro 22-23 

7. ! rec~'.'!!".'en~ fo2t ~-:-n~i~O?ration ~"' giv1m to el'-..,~·' m~l!lbe!'s ,.,f the 

Tnc;tru!"0 !"t De::ii>rt:::!<:'::t t".> atten'.! t0~hni~el er!•.lcP..~ion :?!'le ~:-?in!ng 

cour~ee in Gr0 2t Brit~in. 



'T'h~ first tlsi t l'!nd l!le~ting of the mission ..,..2: t. th"! C .~'!.I. .,·here 

discu.s.,,fons ""·e:!."e held •,ri th the !'e;ruty ~!rector, ?ref. Yid7binsld. who 

~~tli~ed the activities of the Polish ~!i.nir.~ Ind".ls~ ::.."!d i!l r~=ticular 

t~e =ole of the C.~.I. within it. ~e hig~lighted t...~e v2rious e~tivities 

\•ithin the C .!":.!. 2nd where cotl conve:=sion t'=chnoloz:r fitted into it. 

Co~l conver~ion technn!ogy res~arch is ur.derteken by the I •• ~titute of 

Ca:=bochemistry at fychy-~·;rry. '!'he Inst! tutir:! ferns ~t of the Central 

~·'ining Institute. 

A visit !"".'.'U..."!d the C. u. I. we.~ pa.r";kuerly useful in sho.,'i!lC I!le t!-.e 

l~vel of instri~entetion 2nd cont:!."ol equi~ent being used in t~e Indust:-y. 

~t my first visit t~ the Tn~titute, 'P!.-~f. Kulo7ycka introduced me 

t.-:i the !'i:=<?ctl'.'r, !'!" '·f? tu.h end t" th~ !'e:put7 !'i!"ector ?:-of. Ih~nto,.•icz. 

~.·e then hn~ a di<:1c•J~sion, •-.·here the l}ir~ctor outlined the Pc":ivi tie!'! on 

t~~ ;'1cc/hr l'I!!~ t~i:; 9Ckg/.r.r li~·.iefection plants end -t;he Institute. 

'!'he !'!rector then 2cted as ch?i!'!!!Pn at 2 fo!.'":131 meetinc where I wes 

in":'r,,C.uc~d to senior !!'e?:?bers o! ~taff at t!le !n!"titute (see P::ppendix) 

"'h".! introt!•.ic 0 -:. th~::~i:;lve!' and then desc!'ibed their function~ Pnd res::;ions­

ibili ti!'c et t~e IM":itute. I conclude~ th€' introd.uctfon by outlining 

ry tnchr.ical b~ck,srn·i~d '.nd eYreri~n~e in +,he in!'!tru~~ntation and control 

e~~0~t~ ~r co~l cor.ve:=~ion tec~.nology. 

Th~ dicicu~;:;icr.~ th2t !'ollo•·•ed r~nc"?d over e ve!7 wide field enc the 

~~jnr ,~rt o! tho quo~tinng :?'~t to ~e Cl)nC~:'!' 0d the P,Ctivities in coal 

~nrwer'3ion to,.hn".l!~z:.· in tho ··rc:t.~::-n 'tif~rld. !n par:icul'.:'!:!' T w2!" ?.!"'!-::e~ to 

0Y.?!"<O!"~ !:'Y' r"!""·')n?-1 vie•,r13 on th~ ru~ ... '9 of coel ccn•re'!"sion technology. I 

h:J-:-tened to :roint OU~ that the vie•:s ! ir:!X!'!'"'39!•C • ... ·ere ey 0\-"Il end not 

r..e~ 00 serily tho vi~w~ of •ne B!-1 t1°h Goverr.~ent O!' thP N?tion:-1 Coal Board. 



In my orir-ion there i~ little doubt tb£t th~ co~version of co2l 

into petro-chemical typP of :products will have e mejor ~art to pley in the 

er.erg:"" su~pl7 si-tuetion of the future. 

The big q~estion !!lerks rest with thP. time scale of e-"Tiving et the 

~oqition o! ha,'in; full sc~le production plants PV~ilable for use, end when 

tho7 will be req".llred. 

In c:~e::ot R!-i tain an 2.bur.~ance of oil md gas fro!:!. the North See fi"'lds 

"~ill e??r.tlre t~at Ye 2X"O ind0~Pndant Cf fori:ib?'l SU!'!'lies for WPll into 

the twenty first cent·J,"::."y. In the light of this, in rr:'J orir.ion, there does 

r.ot S"'em to be e gr~et ur~r.ey in furthPring the resea:.-ch end devPlopment 

end the buildi~ of dPmonstration ~ plants th~t is nece~s~ry to estebl!sh 

this t0 c~nclo.g:T. Tn consecuer.~0 cf t~is tho c~pitel inves~ent in this 

fi~ld iq not e9 hish as it mi~t be. ~ !urthe= ~oint in c~bing the 

enthu~ia~~ in coel cnnversi~n t0chr.~loeY" is the economics of conversion, 

~her .. c~Pnt oil :l'Ticc~ will ha7'" to ris~ Cjnsiderabl;, which they will do 

a~ ..,~~~lio? bPCC~"' l€~s ;ler.t!!·.ll., be!o=e ~u~l f=o~ co?l will be vieble. 

I thir.k that t'ie g:".'~at d?nser "'i th -Chic "..l?l""!!thusiPstic 2:i;:;rotch is that 

wh~'!"! thP ti::le co:::~s to usa th.is tecr.!'loloa to reIJlP.ce d•·:indling oil s"J.:r:;;:lies, 

the t~chnolo~ ~e7 not hPv~ bP.€n d:velo~~d quf'fic!ently to re~lace it. If 

thiq he~penPd we may have to buy the te~:!-.noloz;y f!'om abroac! and modify 

it to suit cur ho~P ~oduc0d coel. 

":il -;!'.'e ctose of thi:- Polhh Nation, v'!o!ich b?s no home su:p~ly of oil, but 

le=~ r~s'.:~es of che?..p coel, the tll'g!!ncy end ir.centive !or developing 

co~! cm!11ersion technoloe:t should 'be I!l':.ch S:-P.ater, e1 thoUe-,-!'! the p:::oblero 

of higf°' cPpitel in~~~~~nt is re:ogr.ised. 

To rut th,. rel2tiv0 e.ctivi ties in Cr~at :h'i ti:tin and PclanC. in 

~~:r<:1;~cti v~, it is :;ni'blic kr'.'.'.'.l•.-l€C.ge th!!>t t!1e de"!ign of a C.e=-:-ns";!'a:';ion :phnt 

•.d th 2 thr..,u.;hput f)f 2:r:r:-"xkatel;r LCke/h:' has been cn?n;leted. in Great 

!ri~sir. ~nd th~ c'~~~ruction of the ~l~r.t is hored ~o 09~in shortl7. I~ 

?olzr.d a ~Ckg/hr plar..t is ir. the c~'.U'se of erec'tion here a.t T7chj-' .. 'yey. 

.. 



.:£· 

I vas ~uesti~nee in detail on the co2l conver~ion technology activities 

at the c~?l ~~se2:ch ~~teblish.m~nt of the N.C.~. whe=e I hae been employed 

f~r =a!'!J' y~P=s, but for obvious reasons I had to repl7 in gener2.l te:r!!ls 

only-. 

I v.2s particularly asked to COI!l!!!ent on problems that had be~n e::qierienced 

in ~~~ in~tru:n~r.tation 2n~ control as?ects of th~ develo~ent work. I 

expl2i~ec t~at m~st of the :;,n-oblens could be attributed to the ve-::y adverse 

e:'!Vi.ronTPntal conditions u..~cer v.hich the equipoent had to operete, and 

the c~2r£cteristics of the material~ beins handl~d.. These conditions 

included~· hi~ pressure end te~¥er2-turP, hrero~en mig=ation, the errosion 

pro:ert!es ~r thP oeteriel ar.d thP s::!~ll size of the plents. 

The 2ctivities et th~ !nsti~t~ ~ere further discussed and in p2.!'ticul?r 

th~ 51-"s/hr lic:uef2cti-,n bench sc~le u.."lit end th= 80kg/hr P.D.U. scele 

;lPnt. '!'he ;'.:tJ/rir 'lni t is o~er2ti~al but ,..2s between :?."U."l~ end therefori:> 

ur.~ble t~ be s~Pn opPreting. 'J'hp 8Ck~/hr pler.t is beinz errectec a.~d is 

e:"1'"'':'ted "to be co~;leted in the s~in! o! 1 98is. This ti'!!!e !!~2le is V~'!:J' much 

:!.n l!no •.ri tt1 th"? b2r chart. 

J_ wisit to th~ plar.ts va!O' :pl2!l!led for la.ter in th"? visit wh~n ! "'ould 

b~ eel .. t1' judge thg ~i tuation !ir!:lt hr>nd. 



!.. !n+;rocu~tfon 

In the follO'ldng deily '3e!'lsions, discus~ions took plac~ with the 

Q~ienti~ic end engtneorin; st?!f and ~ite viqits we!.""' m?de to the pl?.nts 

a.."'!~ •-•ork"h"P f?cili ti'C'S, in !:111!'!.'0:'t or these discussions. The topics 

discus~!"d. "'e:--a re"turrl'C'd to ti!!!e ~md time ::!g'2in ~urine the sessionc;, es 

~2rlier eiqc~sc;ions were thou,Vlt out !urther. In the light or this, the 

reportinz of these sessions h2ve not be'"n com?iled 2s 2 daily chronicle 

".If ~oir..+,~ Cliscussec, but on e subject besis, '-'here the dicicuq~ions over a 

r~rioc of ~~~erel d~ys hPve be~n collected to~ther 2Ild ere rresentec 

und~r eech sub.ject heading. 

! •··~~ ~ho""n ?!'".l'ln~ t!:r. ;'k.~,lt:= ".Jlr:i_"'!~ "hi~h we<;< not o,"!!'Ptine-. I 

nJt~CI thPt lh-iti~h Gl~c~r- v~lvec; enr b~~.net~ w~r~ b~i~g used, or.e in 

th'! lPt ~O"'n ~!'te!!I. 

I was then ~h~~.,rn er.,un~ th~ 8Ckg~ ?.~.U. vhir-h is u.~rer cor.st::::"Ucticn. 

~-:-~": "f th"' l:i0 che:-J.~al herd.• .. ?!:'c.> er:;'='P:?:'S to be in l"OF.i tion. !n':'trum~nt~:tion, 

~i;>i:> "'i:-:d:, t:=?~e hi::ctinz-, heetinc i:ind lezctns, ele~t:!'ic?l im,t.?ll~tion ?:nd 

i'.""i::°';:-t:."":e:nta":i~n ~irin£' end '·'iring hes not 7et st~:ted. !nstrllatior. 

,r in~t~.l!!len~2tion ~:1 control cubi~le~ ~nd ~~~~l~ in the c~n~~nl roo~ 

.!.ll .,.·c::-k ie being unde:=tr:ibn by- a com;?ny cel~e:! Se;'?:'eto:- or 

t:2t.,•··i~e, a ::!;!jo:r de~ier., pr".lctl!'~!l:ent e!ld ir..stall~ticn co!::;oir.y in Poland. 

rt dr~?~:' •.mdert?.kes me.j~r c-,::'l.t=ac":s for t~e Polish !-!in!~g :ndu~try. 

I. l!l?jor in-~t to thei= C.e!!iz:'l '·~:::r'k co!!les !rom th'? ~roject te~= et th! 

ci>:bl"l~~emi"'t::::· !?:.-;";itute. 



I Wa!:: teken to the Instr.J:!ent2tion end ~ont:ol r'!':pc.rt!!le?:t, where 

! .... es s:!lo~,'!l t.~e fecili ties for re:pairine the electonic a.."ld pneu:?atic 

instr-..m:~~ts end co~trol v2lves. 

I inspectee one of the ~1c2l six ~oint recorders t.~Rt will be fitted 

i~ ~("kg/hr CC'!::tr'l rooo :panel. I~ had. ? ch!C'rt 1'dC.th of "!Oc!!ls. (linchs) with 

in< pen end electrical ch~t drive. Th~r~ will be in th'!' regi~n of 
.f;;~enty of tr.ese ur.its in the control room. Th! need to ensUl'e that 

2n2.l7~is cf e~ents on each che.rt d~i!l&' a run could be matched, ~as 

e=~h~sised er.d egreed. 

I ·,;~s al'3~ !=.o· .. ~ rs~air wor.k being un-=.Ert2ken on t!ls e.m.f./ i. con~rertors, 

usi;i! fo~ ir.terfad::..g the~~cc"J.:ples ~~Hh tei::~~r~t~e contr,llers. '!'his 

a;:pc2rs to be 2 r~;uire~~nt for all th~:rmocou~les, the convert'= givi~.g 

an m1t:ri:-t si;;::~l o! 0-?0!!!.a. (In the ''e~t t!'..i~ fc:.cili tr is usually 

incorrC'r~tad in the te~~er~tu=e ~ontroller~ 

'!'he wcrkshop !ecilitie~ are, in T!!:f o:pinion, suf!icient f,r supporting 

t~e 8C~c/hr in in!t:!."i~entetion ena c~ntr~l m~int~n~nce, ~~ith the exce¥tion 

of l2ck ~! !ecilities !or the high ~re~.r..ire testing of ~r~ssu::-e tr~~ducers 

en~ hish press-u=e di!ferential cells. 

reetils of hi~h pressure tegt eq'.li~e~t ere to b~ !oI'l~a.rded to 

the Ir.sti tute. 

In discussions on ~~!ety es;ects or the ~lPnt I outlin~d m~jor se..!'ety 

~hilo~o~hie: in!luencine the design of ~lar.t. 



.ll· 

I o•.rtlined this concept whfoh consists of en"!uring that such a 

hieh sten~ar-! o! cn.:,-ineering iq maintPined, in ell its es~cts, that 

Pn event o! pl~nt failure is unlikel~ to occur. This ~eans thet his:hly 

~killee Pnd e~erienced en!fneerin~ sterr, inspection, checking end 

gu:po~s~ry !?cilities beve to be :p~o'Vided ?n~ is en e:.t!'ensive concept 

+o introducP. It h?s the financial adventege of only n°ed.in~ 30od 

~~~lity !leM"' proof tyre equi~ent to su,rort this concPpt. I :pointed 

out that r k!le•.-• of one mejor :petroleum company in the U.K. that used thi!'1 

cone~~+, in it~ rPsea..""Ch faciliti.,s. It is also used on plants at the 

Coel Pesee.rch Este~lish!nent of the N.C.~. 

'!'hi!=! bP"'ic conc~rt, ,.,hfoh is hig'!Uy de+.ailed in British StF.nda:rde, 

:r.,,li .. .,, on the fact that m0asur.,~ ere tek"'n to en~"' +,~et ~hould. ? feult 

occ~.x in the in~t!"i~entetion en~ con+rol eoui~ent it Yill be impossible 

r~r t~e P~uip!'lent to f~ed sufficient energy elons the cables to 

thP pL~nt to gen.,rete e 3perk end so icnite any ~as that mar have 

collected. '!'he mein tool in aprlyi~ this conc£~t i~ the use or 

Pe:".Tier3 betveen thP e~ui~ent end the :pl::int ite'!!s. 

ftn er.gin!"e:?."ine- le?!l'!'t ~.eteiline t!'li:; concept "'!2.l" t?.bled ~t the 

~Peting end hPnne~ ovo?r to th~ In~tittlt~ st2rr. 

Thi~ c~ncep~ i~ self eY.pl?nPtory in tha~ P cPll is deeigned to 

'lo•ith"'.b~fl Pr!y eX!'l0'°'10n in the rlent c~ntdne".! 'l'i'f:hin it. 

.. 



.!L· 

l'ln th"! 80k,!.lhr pl.:..::.t the se.i'ety C!edgn con~ept ~~~ea=s to be SO'.l.."ld.. 

In ere2s whe=e high ~over ele~tric?l heetir.= is used, ~u~h es on the 

?'e2cto'.!', ~·~~e-re the level is ~.,o hi~ to inc.,~orate barrie'.!' syste!!l~, the 

blast cell principle is u~ed. In other arees of the plent pneumatic 

i!!."'~ent2ti"n is used e~ce:;it for thermocou:;iles .,•hich E!2'e fed to 

r.ontrollers enc recorders vi2 converters. 

As 2 further ~~~sure in e~suri~..£' the safety o! the plant end the 

p~rS('tl!'el, n•o trulti-char.nel ee~ detection !:!ystern~ are beine inco:r:porated 

in the 'l?nt, with the ins!:::j~entetio~ bein; di~~l?yed in the control 

roo!!l. Th~ equi~ent is being su:;ip1ied by Siege:!' Lt~, 2 British com~eny. 

I col:l:!!ented thet ! '"as fe!!!ilie.r '!-rith this tne of e~_ilirment end hl'ld been 

resr.,nsible for the pu.!'Chese, install2tion end ~aintenence o! several or 

them. 

As r!U't of the contr2ct with Sie~e= h•o of the instrumentetion 

~e:=so~el 2~e to be given 2 fP~ilie:=is2tion cours~ by Sieger. ! was 

e-;ked t,, co'.!l!!lent on "'ether I con~idered t..•o to be su!'!icient. I considered 

t~Pt it wes on the be.ds th<-1t the t\··o treineC'. :;tt?rsonnel could i~"?ert their 

°kr."'·'led.ge tc the untrei!!ed mE"~bers of the re,ertl!lent. 

1/, discussed one o! the be!i'! comdderi:otions of these ges 

detei,tion !;y!tl"!!Jg, "'hero. th'? 9en~ors ere sited in the plant a:rea and l!ley 

etr.ly be subjected to s9S leeks at ver: infrec;.uent int'l'rvels. It is 

i!I!:;>,.rPtive thet, res;i=dlec;s of h?,., in!rei:uo.ntly they mey be rec:.uired to 

op,.ra~e, or..,. c?n que'.!'entee thet the!' will do so. I e:qil2ined that on :plants 

":h,.re I had thiq e~ui7-! .. nt I !':.er int::o".ld.uceC. e te~tine :pr(')ceedU!'e which 

cC1nsi~ted or an eng'in~er tPstine e:ich sensor every three to fo~ weeks. 

u~in~ P test ~es. 

.. 



'Py noti~g the ~€nsiti'Vity of the sensor, by me?r.s of th~ co~on m~ter 

~is~l?y on thP control roo~ in$t1"1.ll?lent, over e ~eriod of ti~e ?rry i~~erin~ 

of s~n~itivi~ due to a~ing or con+?!!rl.ne~ion of th~ sen$or could be seen 

end rem~Pdiel sters could be ce~ied out. 

1 reco!ll"lended thet this :pr~ceelure should be discUS$ed with Sei~r 

C.urin~ the fa'!lilieris?tion course. I 2T-'eed to fO!"l-'el:'d to the institute 

info::"!!l?tion on te~t £2Ses ?.nd the testing techr.i~ue. 

P. c~ntrol Valves. 

'T'he ~:-oblem of control v?lve .,,,ear, :pP.:rticulerly on the seats and trim, 

vas di~cu~~ed in detail. I eY?lained some of the experience thet I had in 

usin~ ba!l valvcG in so~e of thP~e hi~ ,ress1~e high te~pereture 

?!'!'licetiono;::. '!'he!'!e V?1V ... ~ du.e t,, their tnie 1'f ?.Ction, fully o,en or 

fully cl,,sed, wer£ le~~ ~uqr-~table to wear th211 th0 atz.~dard control valve. 

Th~ ~~e~tion of usinG the~~ ~e of valves in eutorn?ticely controlled 

and rr.~r,tely c~ntrolle"l eyste~s was raisec. 

I ,ointcid out that th~ b~ll velvi:>s could be rP!'lotely controlleC. using 

2c+.u2tors, electric?l or pneum?tic. This "'es e!1pe.r 0 ntl7 unkno~,'?l to the te2~. 

Vy "'"'''?rience ~Pd b"'"?n limit!d to :pl~n+s much !'m:.>ll~r than 80k:/hr :Plant, 
but ~n th~se 9!n?llf!r pl~ts bPll valve~ \·~ere beinc succes!ully us"d in 

eut,~~2tic contTol r.JtSt~~s ~overin~ t.n~ fillin~ end Pe~tying of stor2~ 

v0~~c1~ bo+.h e~ high t~=p~-~~~ /.high ,r~~'.!".::c a:prlicetion~. 

hi;h ti::'!!:~ratu.=! o,'!!retbr.~, but v2lves using cre~hi 'te seEi.lCJ 2nd. suitable 

for ~1$h te~~ere~i.:~ n~~r?tion er~ C'Veilable. 



.:.§.. 

In th; 5kg/hr plent this is achieved in one oper2tion by a Glocon 

cont="l velve. I::l the 80!-::;/hr phnt it is :p=oposed. to have e t;;o st?ge 

~~te=, th~ syst'?~ kressur~ b~ing re~ucei to h?lf pressu_~~ in the first 

st?:~ 2!:~ then fr~m half press'.ll'e to ~p;=oY.i.~atly a-:Oospheric p=es~e in 

th~ !econ: st?ge. 

r cn:";lined the pressure let doi.T. sy!:te:n the.t ! ,.~as fe.!!!iliaz- with in 

Yhich two 7Pl..,.e~ ~re cc~ected in se=ies, ~dth e sr.i?ll st0!'2e"" ce;iacity 

be't',ro;;~n the'.'.'! (Thi~ C"luld be th'? 1-=r~..h of the ~ipe"rork). The V2.lves a=e 

'."p~ned 2nd cb!':eii al tern"tely, the len~h of ti.::e fo= ~··r.i.~h 'this fakes 

pl?ce b~ing e~p~~dz~t on the 2'.'!lmou.~t of material re~uired to be ='?~oved 

fro~, for exa::::ple the r€actor. One or the edver.t2.o""!'S of t.tiis tyre of 

syste~ is that the disturba.~ces in the vessel 2re recuced, in the event or 
~ V?l~'? fe!lu=~ cc=pl€t~ ~e.,o=;~ession of the ves~el i~ le~~ likely to occur 

After further di~cus=ion I r'!!co::i::endod th~t b7e-;2:::s pipe-.·crk, that 

c.,-.,H be is:-l"t 0 d, sh.,uld be fit";ed rour.d the eY.i~tinc let ~-O~·~ valve 

s:rst..,::: s" that testi~: of elte=n2tive v2lve e-"'Tang!?ments ~.!ch es the 

g~ri~~ ~~te~ u~inrr hit;h pre~~e, high t~~~eratu=c re~otely orcrated b~ll 

valve~ could be ur.~e::-t2ki:-n "'i+.hoi;t gre2t d.i;:r.Jption to the plant. 

·1ar.uf'a.ct'.i..,..-::".'s data on hi;h :;ires~ure / hish te!:'perature b2ll valves and 

a"'t"..iators i: to b~ foro:-•e.rded to the Ins"; itu.te. 

0n t!'le ~Cke;/h2- pl~r..+, tht> ·t-..:o ~c.in areas r-:c:'.l!ri!:.e .fl~w r:e1:.>::::u=::i~:its 

i>.:i:z thr !le-,·: ,,f hyir.,s:en i>nd. .A;he fl~·,• o! .,lur.;.7 ~'?~ !!lllt~rid. 



In th~ c2se of hyth',.,ga.n flo•,• this off€rs no ~e2t rroble!ll usine for 

'?Yample orifice pl~tes and differenti2l p~essu.re me?.~"'!llent provi~ed 

pr~c2utio~~ Pre te.ken to take ?ccount of the migrato:!j" property of the 

h~dro~n. To rPduce this effect the diaphr2~s in the differential 

rressure cell should be gold plated. 

!n the case of slurry no"' !!'le2~0I'lent, due to the very ad'V!=!r~e r.ature 

of th'? mPt~!."ial and the ~:ee.r it produced, it was agreed that the o:?"ifice 

:rla":e ,..rd diff1?::-en+.i2l :pressure mea.sure!!!ent techri.ique was not sui t~.ble for 

ap,licetions where co~tinuous operation of ~la.~t ¥as planned. 

fin orifice pla"te life of 2pprt'xim2tely one week had. been eypori1mced 

on ?la~t at the In~titut~. I agreed that this was in line with my eY.pe!."ience. 

I then d<>s~rib1>d indiroct methods for est~blishine flow that I bed 

exrer!e~c~ with, such as measuring thP. level of material in ~-'Vessel and 

int .. CTa.tinz th~ chan~ of le•rel 1-•itb re,ect ";o tirn,:; to establish flow. A 

m,..+hoil th.,,.t hed been used qui b> successfully on a ~lU."'.":'y feed tar.Jc out!'Ut 

flo.., was to incorporate tvo metering vesc:;els, of kno~·T. cara.ci ty, in 

pera.llel with <?ach other and to autocaticelly co!ltrol the filling 2?ld em:p'ty­

-ing of the two vessels alternately. 

i;om:ting- the number or op€'.!."a.:.!ons Pgt'inst t!l"'.!e e"bbl.ishes the !'low rate. 

'l'he SiM or tho mcterine •;e~sels has to be ~or.sidered in rel2tion to the !'low 

v;-lu~, the r-.-;:ic-tir.sl nu.'ljb'?r of o:pPrations of the control ball va.l ·1es end the 

P~CU~ecy or ~eesur=mPnt r0 ~u.ired. 

':°h.,. m".'~O '"'.labort-t~ °tY!l"S Of flO'•T m0 asu=°IOl!!e!ltS We!''? thPn ~i3C'l~Sed. 
'!'h'i'~P includ1>d cl tre<:onic, crossco:Tela.tion ~e.chn!~ues and heat l"s:;; sensers. 

I o•.i";lir._,d ~Y' e:r;irr!,.,nce 1-'ith t.'.hes1> techniques er.ii eXllressed th.,. vi€·,;, in the 

lic-h-t or thi~ e:r.r1>rien~E", thio~ the~e techr.i~u1>s ha~ not b~e:i rroven in the 

her~h l?n•rfr(')~:::rnt nf 4;~!!" tne or plPnt. T @l!;tl CO:C.'.:".ented on the hi~ 
r~lati•rc '!l)~t nf thcJe .echr.i'l'.:."'~. 



'!'his -.:es d.isc..:ssea in detail and th~ te2!!1 describ~~ the !!!ethods 

usod at tho in~tit'~te and the ;robleme that they enccu:ctered. Diffe=ential 

p:res~e t!!eas•ll'ements are useC. foi· ve~sel level !!!eesurements. In the 

low pressure a=e?s o! the pla."lt ni t=ogen purged p:ressur~ measurements 

are bken n"':er the be.se of he vessel 2!'ld at the top. In the high pressure 

?=eas o! ":h'.? :pb?:t the sa.':le cyste!Il !.s usee, vi tho".lt purgin~. ~e:r 

e::r.pe=ienc~d ~roble~s with bl~ckages. 

I desc=ibed a levPl measure~ent technique very simile= to the one 

used. at the in~titut~ ~hich had been quite ~".lcces!"ul.. Th~ ~ain c!.i!!erence 

.. •ee: that tl-ie ~ocess !.'eed pipe to t!J.e veqsel ,.,as con"tinued into the vessel 

to nee= th"' be~e of the ve~sel (?s a dip tube). The pressure difference 

m,:>!!!sureir.ent .. •as then taken i?t a po..;i tion on the process pi re just before 

it entered the ves~el end the inside of the top of the vessel. 

'!bis eprro?ch TPC.Ucec1 ~hP. ~:!"~bl<>'!! Of bl1'C!t2,g'PS, pi?rticul?rly in 

th~ ~o~~e~ent et the bottom of the Ve$$!'!l. ! repeated the point cf 

u~ing differonti2l rres~ure cells incor;ioretin! gold plated dis~hr2e:::is. 

'!'h~ q•i,.,~tion of e-;tPbli 0 l-?i?"..g th"' l~vel o! ?:11=teri2l in e V"Oss"'l in Yhich 

the sti!'n"',. orer2ted at hieh s:peer! CPU!.'ing e v~!""':e:r. ... •eg r?ieed. I 

~u~~e"':Pd t~Pt P c?libr?ti~n may i?"itially ~e re~ui=ed feedin~ known 

~·.i,.ntiO?s of rnat'!'ri21 into the vesgel. 

0n"!' of the ?ttrections o! this ei:•ll.7-=ent "''2~ that it could b€ fitted 

fo ve<;"!'l,..'.!s ... i th,,'..lt the need r~-:: vesgel wall modi!icetion or process do .. -ntime. 

'!'he cost o! thi! eq•J.i::;i~ent we.! then di~cu!!'sed a."lc ! gave thet!l th~ 

fiztl!''!' th::1t I hed. b"'en .;~.r""n !'ro!'! ? !!'?!!itf?ctill'or be!ore ! left E."l~l~nC.. 



~e eost 'Jf 2. ccn'tinou'! 1""'"~1 S}"~te!!l ce:penced U!''.'.ID the size <..! the 

ves!:'el but a fig-Jre or ~b·e'l!n £1,000 to £'?0,000 Sti":ling could be e~ected. 

I e~12ined that 1.t eny of this equirment wee to be :purch2sed, it 

"'es most 1.l"portant thet the conditions under which it was expected to 

operat~, such es vessel dit!tensions, well thickners end meterial 

ch2recteri~ticq vere su~plied ~o the equipment. !ll2nu!2cturers so ee to 

enatt:."e t!l~t the source end conteillI!lent ve!'sel were suitable for the 

ep~lication. 

I tabled end left Ft the Institute menur~cturers le?.flets for e. 

eontin~u!' l~vel ~eesurernent Sy~tem, e !~vel/Inter!ace Meesurem~nt Sys~ern 

end P Thi?nsity MeP.sure'llent ~ystem ell using nucleonic p:.-inciples. 

~is proble~ vas discussed en~ it was ~nerelly es:-eed that the ~oblem 

~~ bl~ckege~ wes e mejor one with no ~nerel eure. Ag e means or reducing 

the rroble~ in the in~tru."lentPtion and c~ntTol !ield it was eereed that 

where pipe stubs hPd to be u~ed they should be kert to en ab~olute m.inill!UI!I 

length 2nd thet trace hPatine should ah•eys be incorporated end teken 

ri~t u; to the in~tru:nent or trensducer !i~ted. 

It vas Plso eonsidPred desirable thet where pipe stubs bed to be 

u~~~ r~cilitie~ to ellm.r rQddine out to be undert~ken, shoul~ be incor~orated 

,,,h~rev~r ro~sible. 

~ia~hr?S"" capgut~g werP elso reconnended so a~ to isolate the 

~-ngt~ent !rO'D tht!' rrQee~s medium. 

The two tne~ or ?rehllti:iter'J inco?'iloretet! in the :plants were discussed. 



!n the first typ'!' ~·".' ~:rOCP!'lS pi~ lines 2~€ fe~ thrOUt,.~ t.'J.ie prehef.. er 

bPth. 0ne of thos'!' line~ cortei~S 2 soli~~/Dil solution, while th0 s 0 cond 

line co~teins hydro~n. The objectiv'? is for the solution to leave the 

preheP.ter e.t 2 t'!''ll~reture or arpro:ximetely 400° e. The prehee.ter vessel 

is filled "'i th leed vhich 19 hf'"eted by meene or electricd he2ting 

elem~nts po~itione~ on tho outside or tho vessel. '!'he heating elements 

~P controlle~ in .m 0N/0"E'F mode from a te~perature measure!!!el!+. 

Problem~ have ~ren e::t!'ercienced in t~~ main 2re2s, rir~tly the 

po~r control o! the tempe~eture o! the l'!'ec bP.th allows the solution 

te~~eretu~~ to rise to su~h 2 v2lue th2t coking of th~ ~olution occurs 

blo~kin~ th'!' pipe. 

In th0 Aecond ease, reduction of the solution pu.~ping rete or co~plete 

r~iltirP of rumring, allowq the residen~o time of the solution in ths secti~n 

of pire in thF lead bath to increese. This raises the tempe~pture of the 

solution to a lP.vel where ~~in cokine: occurs. 

"'o evoid the first probl'?!:! it is e!1sentlal th2t e. mo:-e ree::ionsi ve 

er.1 eccurate method of tempereture control is r0~uired for th~ b~th, 

To 2v,.,ii::1. +,he o;econd problem, it ,.,.,,.ild eppeiu- thrt should thi;> pum~ing 

:"~to ~low d('W~ or stop, e !!!0 Pn9 Of (!Uickly re~UCirle the bath tempereture 

to e l~~el et which coking coule not occur is necessexy. 

In ~ O:'inion the lesd beth preheater 2p,ro2ch is sstisfecto:ry for 

-pr~hPe~ir.e materiel~ th~t do not guffer fro~ ~han£"'!S in stete should the 

t~J::i0ra-ture l"i~e too high. In this e.pplicator, ,.,h~re evoidence of 

overhcding is critical, I do not think thet it is possible !or this 

tYT~ cf rr~hf~ter to ~~ti~fy th~ re~uir0ments outlined, due to the ''heat 

~ir.k" erfect ,,r the maF.s o! lead in th-:: vei:::el 21nd elM due to the poor 

control response. 
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! reco!!!I:lend that ocnsic!eration should be gi'V"n to an PlternPtive 

o::-:t~oC. o! ,r~heatir..g c..'ld SUS"SC>St?d. that 2 !'l'.!idi<::ec! ~~~d b:rth type cf 

a:p;:::'..•~cl-i ci~t be con!'!idered. It woulc! consist es~entiall:r o! a bee! o! 

s~nd c~ntainod in th~ ,r~heater vessel and fluid!.9ed. It could be heated 

b7 elPct=ical ele~ents ~hich cculc! be "?OStionPd inside t.~e bed, while 

so~e ~~atir~ could still be pro'Vided !rem the outside or the vessel. The 

fluidising- rn .. d.iU!:l ~ould be eir, or hot gas if avtilable. 

'r'!'l.e ~roce~s pip~s c~ntaining the solution a.'ld the hydrogen ~~ulc! be 

coil~d ttnd r"!i tioned in such a way that they were sub::erg"?d in th? send. 

~2t~ when fluidising o~cured. 

!n this con~e:pt better te:"" .. :;teretu=e control of the bP.d would be 

achieved due to the good hect tran~!er coefficient of tee !1'.li.c!ised s~..nd 

b?.t~ and the r~a.~~tion o! t~e control lPg due to the ,osition or th~ 

he?ting ele~ents. !n th~ event or reilu:~ of P'~pin,s, th~ fl"ciai~ed. 

bed could be qlumrod a."'ld clear the ~oceo;~ pi~e~ slb"•ing thi:- te!!l:pereture 

to fell quicklr. A fur~~0r ~e!in~~~nt could be the use of secor-de:-J ei:r, 

r ... c. in above tl:e bed, es e f1Jrther eid to coolinJ. 

~i'!!ctt!ldcn t~~n 1-nei t~ fae !!'!ein 8C'ke-1'!-.r Pre?:.eatl?r enc! the d=e\:in.;s 

"·''!?'€ tPbl'!c! ~nd .-~~lPin~d. -to me. This 'U?".i t is an air pr'!h'?ete: ~·.rhere 

h.,t air is drcul2ted thr.,u,t-1 tho; unit by' ':!lePn-g or an e.ir b1,,,.,er. 

~~ air :il"'th is ·ria s hot ges ch~ber bdng h""2ted by ? gas °b"Jrners 

r.1r..ninc on i:o~i?rciel gas. The ge~ °b"J.rner U..'lits ere col!l!IIP.rciF.l pPckee;es 

~.·!-.ic'.!1 incl'.ld.0 s 0 nserc for !!leasuring the te'.!lrer£.ti.1.re of the heP.ting 

che'!!ber, th,,. !?tll'"!?ce te:i;eratu:"iJ of the -;irocess :;ii:re"~ ck ene. th!? outlet 

temrere~Jr~ cf the pr~~es~ meteriel. Cut - 01.lt~ ere :;irovided to 

7-event tho t~"!l~"r:atu.!'e of the heatir.e- ch::i!:.ber ::isi:'lg above e c:-iticel 

value. 

A MS:l'U!ll1 g~t vd-re c~nt:-,,ls th'! e.:r:!ll)1Ult er bot air !llO\..'ed t,, leeve the 

".'irc•Jl.:itine ~:rst~"', vii" the steck, end trims th: eirc'.lbtine air 

tt?~~0re hU'e. 



g. 

!t w2~ est2blis~~:! in l!iscussi~ns t..~~t as lor.z es the te~pe~2~e 

Cid not ris~' 1:~ a velue at which coking ccu!.d occur, the accu=::tcy or th€ 

te~~ereture contr'l was not critical. 

ft.£te!' f'urth€:::- Cisc1·ssion!! ene consi:!.e!'etions I conddered that t!le 

ins~entation end control aspects or the equi~ent supplied was e:.e~uate. 

Th0 question was r:!.i~ed of esteblishir:g a me2Ils or i:!entifj"illg 

~hcther or not P'.!.~~ir.g hed sto¥ped so e.s to avoid the ¥rOClem or coking. 

I ~ointed out that IresS".u.-e meaSt:.re~ents were ~lreeds incorporated in 

ths p:-cce~s pi;e·,~ork et 'the inlet and ::>utlet fro!:! the !Teheater end +.het 

e :!i!"ferenti::ol ,re~gu::::: :eaS'..t..."':ll€nof; coul:! be m~.d.e ··;hich could este"bli?h 

'·•hethe:::- or not no'·~ wrs tekinz plece. The loss or p:essur~ e.iffcrence, 

i!:!. the event or st1'p~ed !lo"', co..a:. be used to Ph:!:? or to switch off 
the bu...-:iers. 

fln alte=nat!ve to ~hi~ c~ul:! be to ~eas-.tre the inlet enc outlet pt1:!!1~ 

I had 2 Ci~cu!'!sion seci!'!ion 'd th ~. !:ugc!liusz Je~7sik who is 

r~~'cn~ible !or date proce~sinz ectivities at the Institute. Re expressed 

en int~=est in tb! p~s~ibility of e~~lying deta ac~uieition techni~ues on 

th ... S'k:/h:::- 2nd eo~/hr plants. Thdr e:ql!!'bnce to date in this !ield 

h vi th a ~~··!ett P~ckerd ST.ell co::P'.iter system t?lat they- hRve at the 

Instit-.ite. T'-..is is •ts~! !or th! re~uction or dete from th~ !'igs e..~d 

1PbC1rafo=i!!, dssien i:-alcul?.tions etc. They were won~erin~ w?l~t."1P.r by 

incr!e3inc th~ stora6~ c~pe:it-; of the e~uiprnent it could b~ used more 
!1lllY". 

r ~tttlin~d the e%,!=i~nc~ thP,t I h~i in thi~ pPrtieulp: !ield. The 

a!:irebili~ o! d~3i.::r.ing P~d inco:t1'or~tin~ th~ plcnt sign2l trP.n~du~!rs 

en'! trP.!l~:th.,,ion espeet~ while th! plPnt beinr ds~isnei ,.,z.g hit;hlichttd. 



' 
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.,., . -· 
·:'o"'.""O!! !'robl~:n~ to be gu2rd.ed 9Vinst S'lch as :pla."lt si&!!al reaction"" wi ~h t~"? 

eata l'ICt'tifli °':i')n !'!y~t@':t W~:!'e di~cussee. 

In general ter.:?s, where Sig!l?ls ere required r~r dat~ purposes 

en ince~rd~nt sign2l should be :provided at the pb.nt, for ex2ople, 

CU~lPX th~r=?O~OUples should be Used where temper2ttr!'~ ~eemire:nents ?..Xe 

being fed to the d?t3 system. !n C9SF Of other me2surement9 either a 

E'f>perate trim"'ducer or a i:i!,;r.:ial isolating con~rtor shr-uld be incorpor2ted, 

It wp~ sug~~ted that 2!prcximately 64 sign2ls would b~ required 

fnr loc~ng rr~m the 80k~/hr plant and th2t in the region or )0 Jo or th~~e 

sien~~ would be tem~~r2tU?'e me2t=nU"ement~. 

I O'Jtlined one of the eystel!ls that I ha.d be"'n re!'l;>onsible !or !!evera.l 

V"'Prq a!'.'O ( ., Qf30 ) S1' fl"' "':"' ~~re ~o"le ..... ~dance on wh?t could b~ di,ne and • ..,,,) ' , J c;.• ~~ 

Pt what CO~t. This ~Ste~ WP$ ?'0 Spor.sible f~r log~ng d?ta from 3 pl2nts. 

n b2d P CE'!'?ci ty of 1 ?C input!<:, 2 !!!2i!l I!!'!!!!IO?'y of ?8~ by"tes which could 

be nr~n'ied eni e becking store by a duel flor¥'!r disc unit, givins P de+.P 

CE'pr'City of C.5'.!1 byt~s. ':'!'!"" r~-i:"'i~re1~ cnr.sistee of e printer g:ra,h plotter 

anc visi:el disF12Y' unit. 

'!'he ~1'!t or the ~~ui~~ent wes in the ord""r of r,30,000 Stirline (19R0 

price!I!), •,•hi~h ·!H not include thP plent t'.!'~!n!'!~.uce:rs. ).s a si'!':'l_.. gtlide 

+.hh c~uld be in the crd"?' CJf £'!CC\-£?00 S+:irline :rPr channel. 

I reco!!l!"~nd~1 that e~ t~i~ w2~ +J:Pir first ete~ in thiR type of 

a~tb'i ty, the; should consid"'r a much si!"lpl~r s:!!t~m than the one thet I 

h~d outlinPd. I ~~E"!sted th~t v.ith a simple 0yst~m, the sienal~ rroo the 

rle!lt CO"lld bP d?-f:2 lOb'g"ed and "1: ha.Vin,; ? t~!'~ punch !ncludecl in thr lozger, 

d?tP tl'P" could b"' ~"du'!ed £1.nr! subs,,.~mmtly fPd into th~ excistint R~wlett 

Pe.~k:t:""o! "'YS":em, viP. e suitl?ble int~rf9.ct-, fr>r data reduction rnd l'nttlysi~, 

! ~~"''!!d to fc:"'"Prd. to +,h'? !r.i:ti ~te !"!?!'lufacti.Jrcrs infar.netion on 

c:i~'le dr-te 1..,~gi.!:= ~·q";"~"'· 
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The inat-."'"tl:?1ent2tion and control docmnentation provided !or the 80kg/hr 

pli;int vas di~eussed. I e~:ressed en opinion thet this ..;as a most important 

e~r~ct in ensuring t!?at ~!icient inf'orin?tion was 2've.ileble to su~port 

";he !:!ainten21nce or the plant 2.!ld the spa:es holding and oree:ring. 

Th! P 2'!lC. I (Process e.."'.d · I?"...::"::!'W'!entation) diai;r21'! was studied.. 

"li\J!'ther docu~entation was tabled end studied, this consi~ted or hook-up 

diagr2..'T!9 end specU'icetion ~beets for the instrll!nentation ~d control 

The docu~entation ha~ been produced by the company ~!:..?.J'.AT0P. and in 

m:r opinion 'P?S gi:>od. 

! ~·a~ ~~ked for T:!1 o~inion on thP edP~uecy of t1!!~ instrumentation 

mi;~ort ev~ileble et th~ Institute. Th~ ~terr Pt th~ In$trll.T'lent ~o;ertrn~nt 

eon~i~ts ~r en en~no.or en~ 4 technici?ns. 

r ~~e0a~d thP o:inion that this level of st2ffin~ waR not su.fficio.nt 

tC1 ~u,po:!'t thP. con ~!nous l'.lrer?tfon of +,hp 8Clk~.lhr ::;ili:int let 2l,,n° su::;irort 

any o+,hor a.c~iviti~: en t~~ site thet l'lieht be eoing on et the ~e:e ti~e. 

I reco!!!":!end~d that con~idereti'n ~houlc be given to e~~lo:"J!~nt 

"r e~tr? t""chn!chr..s. I wn ~s1'::eC. ..,het l~vel of !te . .t'fir..; I con1d.di!r~d 

n~ce!sa::r. I r~c,,'!l:!!ene<?-! th2!t di'-=i!'.G the continuous operation o! the BOkg/hr 

rla??t, the ~nimum rei;_ui:!'e.,,ent .,.e., ~ technician~ ;-er shift. This mePns e 

co.,~11'nen-t; o! 8 techniciPn~ on th!! b~"~i! o! .3 ehifts per 2!; hrs end A ; 

dey ,,,eo!c. I !l!o r!'OOlIL'!lend~·< the.t this sup,ort !!hould be becked up by- et 

lee 0 t one '!'~t!'? technicbn 'Work~ "\C da;r°' in th~ 1.rorY.shop. 

• 
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I w?s ~tt~sti~ned on the evail~bility of suit~ble instrument tr2ining 

C("IU'!."!':e~ in Greet :Bri tidn and if courses '1-!ere eV£1ili>blP, whether or not 

I cnn~icPred it desir2ble for some of their instrumentation ~te.!'f to be 

sent on them. 

I e~leined th:?.t the:.-e "'ere eeYerel com:p~mie~ in Greet Bri tein th2t 

p:.-~vided this t~e of se~ce 2nd thAt I h2d sent sev~rel or !'!rY technici2ns 

on these courses. This WAS not e reflection on their technic~l com~etPnce 

but en u~i!eting t1..' kee:r pace "1.•ith edvPncing technolo.;:y-. The scope of the 

c~•.ll'ae~ veried from besic to edve.nced. 

In the ce~e of th~ te~hnicien~ Pt th0 !ns~tute, I considered thet 

it would ho. hi~.ly de~ireble +,o e=re~ge for some of them to ettend these 

c,,ur~e!'I, '!O ai'I to broeden tlieir kno,,•:e,;~. It vouB. elso giv'! 2 e-.:ind insizbt 

on ho~· in~tru..~~nt~ti~n and con~rol e~ui'1Jlent and techni~u0~ wer0 'rog:r.e~~ing 

in Great 1!ri tein en~ the ':!e!;tern t·orld. 

At +.ho. rec:,•1,.st of the !nsti tut<!:' man~ernent I e~eP.d to !oI."l·'erd cciurse 

rr~~rects en~ ~yll?bu~ fro~ co~,e.."li.es in Great Britain who held cour~es. 

"!n~u~tri?l In~trurn,ntetion !nqt?ll2tion", whieh was re!ered to on severel 

or~e0ion!'! ciu-ing our tE't:!hnictil di!CU""'ion~. I W8$ (!Ue~tt..,ne~ P.bout the 

?,risilebili ~r or thig dC1cum~nt 11nd I eSTeed to find out if it bed yet been 

~ubliqh~d ~q P 1!riti~.h S~tin~ard Ro that the Institute could~ one. 

furing rrry !inel seMi'"'n P.t the Institute I Wll! e111ked by tho? Mrector 

tn c~!:1l!l~nt on th~ Tn~tl"W!lent~ti'n Pnd Contl!'ol to b0 inc~r~e~~~ed in thn 

~(''<,:/hr rlcnt. 
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!n my o~inion the in~trwnent end oontrol e~uipment is ede~lll!te for 

o:p!?ratins- the !'lPnt. In th~ li£bt of rrrf visit miner ch2Ilges may be considered. 

Y'f:r ccl.y- '!r"?e of doubt is if detailed eX!>erim""nt2l work, roch as O!~rPting 
under veriou~ conditions and anelysis of results, is required. This ~ould 
be vory time con"!UI!llng d11e to the lack or P.Utt'l"IPtic tfat111 hi:-ndlin~ 
facilitie~ in thP !nstrument?.tion provided. I con~idered that the analysis 

of pl1:mt data after runs was also goL"lt; to be veey manpo,.•er intensi~. '!'his 

coulc bP pe.r~icularly import~nt if delays in the ru."lning of the plant were 

e~PriPnced iue to deleys in enalyeing date from the previouE run. 

I e~l~ined that a co::!!ll~n method of ostabliZ:ing the edeau!'cy er not 

of thP in!'trumr>ntl'tion ar-~ control cor.t~nt of a !lant 't'PS to r"'l~te the 

copit~l co~t of the ins'trl.ll:!Entation end control content of the plant to th~ 
total cP~itel co~t of the ~l?n~. On standard production plant the instrumentation 

P!".t! cc-!'ltz-ol content could be in the order or ~~ - 1(1,'.~ of the totel plE>nt 

conte~t. I~ thE cc.~e of the experii:tental plents, ! ha~ experience or pl~ts 
•d ~h ion inst!'t!~~!'lteticn 211e. control cc-ntent or up to ~~~ or the total cost 

or th<E :;il~nt. 

A !'ilrth~r re~uest ~~s i! I co~l~ ~rovide 2ny in!'o:r::i2tion on S'lle:es 

fer t'·ro tne!3 of di!!er~ntiPl pres'3ur"' cellg beir.g used a.t the Ineti tute. 

'!'he:~ ~··o cells a:-e fro1!1 Eri ti.sh menu!ecture:r!?, one by' :r.e~t Lt! end the 

o~her by ::'o"Xbor~ Ltd • I \•as able to 'll:ovidil! the net!!(' and adC.Z.ess o! the 

'Yl'.,Y.boro ezent in Polend, but I wes not able to r-ovi!e arrr infor."?ation 

on thE Kmt :it:. ec:ui7-1ent. 1 agreed to follo"~ thi!? u~ on ey retu.."'?l to 

!neland. 

I wes Plso asY.~d if I could di~cuss with Serck Glocon, P British coT.~?!V', 

en order t~at th!Y' heve ~lP.ced with them. 

ts e !i~el re~uest I wes esked if I would ~end th~n mer.uf'ecturere 

11 t!'re~P. on e;ui71ent sui te1::1P. !or the technology that they were -.•orl::ing 

on. 

, 
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