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ABTTRACNT

TICUTFACTION OF COAL
DR/TAL /82 /002 /11-0L /32,1,
DOLANT

Thic report dessmibes mr vieit, as on Tnst-umertation expert, *o the Centrz1
Vinine Instituie, Katowice 2nd 4o +he Institute for Cerbochemistry, Tychy -
- ? J Y

"yry, Foland in surrezt of this project.

e visit covered a period from the 17+h-'st "eioher 1985 2nd the
nblestive vos tn 33vice the ieom thore on methods of messuving and eontrollin

ng
tre basir ierometers or +he 80 kz/hr P.T.U. plornt, the € ke/hr benck scale

-

it end on irmstrumentztion matiers gererslly,
The mzin comnlusions are thet in principle, *he instrumentstion ond
4 4 in the 8C kg/ar rlent is adequete for
cperating the plent, but as it is on experimentel plent, the instrumentation

recessary Ior data collection an? anelysis ~ould be imzroved.

If the recommendstions mede are rut intn nrectice 1+ should resul+ in

improved operational and experimentsl rerformances,

The mein recommendstions mede cover, experimental facilities for +esiinz
lternative valveq 2nd le*-devm systema, on alternstive approech 4o +he lead
t

-3
Yoth prehesdter, facilitioe for testing hich pressure insirumenta+ion, 2 test

4]

neeedure for the gas detzciinn syctems, date logring facilities, insreased

[0 ]

st2ffing in the Tnstrument Department 2nd teshnicsl education and *treining.
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INTRONGCTINN

LICTZTACTIOY OF CreL

oP/or1 /82/002 /110l /32,11,

e purpese of thic projent is to zssist the Pplich Goverrment in +heip
investigatinns nf co2l licuefaction processes with 2 view +o utilizing their

cozl reeources in order to meet th: liguid fuel requirements of the courntry.

The immedizte obhjectives ave:-
Te prepare for the stert of 2 progremme 4o test, 24 P.DLT, scele (BC kz/nr)

L
*he process pereneters for the effesiive licuefaction of solected cosls.

my visit, 22 an Insirumentatiorn Txpert, *o the
Cerirzl Mining Institute C.¥.7, 2% Foiowice, Poland 2nd to the Institute for

Cartanhemigt

ry 2%t Tychy-"yry, Poland, in support of this rroject. The visit

[$ N

covered 2 period fram *7th-31st Cciober 1985 2nd the obleztive was to adwiae

the team at *he Insti+ute on methnds for mezsurine ond controlling the bacic

2.7, 2nd on instrumen+ation matiers generally

]
fu

ieenszsions with *he s2ff on the Ina*itute covered a mush wider

buat I think the+ this w23 benefi-ial to sll.

2
rance of topics +then hed been specificd in the orizinel job desnrintion remit,

e malor rart of the miccion noreigted of A2ily discus=inn sesciong with
the Cheminal, Menhanical, Decirr 2nd Tnctrumentstion etzff eracnisted with +he

rratent,




-

Marw of *he topics raized were returned *o tire and time acein as

esrlior Aissnasincne were thousht omt further, raising other considerations.

Beconze of this +the repor: hes not been comriled as 2 deily chroni~le
A€ matiers diecussed, but on z subject basis, vhere discussione over a period
of dayc have hesn collected itnogether 2nd are cootined, together with the
ronnlueinne and recomendationes, under the subject hezding, This repert
hae been corniled from roush notes thzt were made during the discussion
perinde 2nd vhish were yri*ten up eech evening.

T woul? like +5 rennrd mr thorke 2nd zpprecisziion ‘o Ir Kidybinski and

s

or

his staff 2+ tho nontrsl Mining Tns*itutse 2nd to Ir Matule eond his sta2ff »
+he Tne+i+vis £nr Carbochemieiry, for their kindness, consideration 2nd
~nnperziion during my visit, I would like *o record my specizl thenks 4o
Prof, Kulozycko for laoking after me so well 2rnd to Ing., Marian Frzyminski

wha 2n%ed ae interyreier fer re,
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ETOOITITATIANT

4. T recnmmend thet c~msiderztiorn should be given to provide piring ond

for the

janlation forilities round the let-dovm velve so 28 to 2allo

Y
errerimental tegtin +ornative yalvec apd let dovm systems.

oy
o]
]
)
-

Toge No 1E-14

2. in 2ltermative type of preheztex to ‘the lead bath +ype shounld be
coneidered. A fluidised asné bsth type of erprnech is sucgested.

Pace No 19-27

2, "nrkshen facilities f£or the hich rressure testing of high pressure

differentisl prossure cells end presemre trarsdncers should te

Dage No 172

.
L
I))
R
'3
12,
n
H
[
s
D
"
ot
3
3
Q
D
b
]
N
3
1
[*]
n
o g
2
%
7
o
D
i)
N
b
L O]
[sa
m
¢
o
[>)
I
Q
3
[ N
+
Q
1
+
[=
o
n
i
e
2}
0

Page Yo 1L-1E
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. ™e pzrrision of 2 simnle d2%2 logzing fecility shouléd be

econsidered,

Page No 22-23

5. I recommend  +hat eonsiderstion should be given to Inecreasing the
g+2ff level in the Ingirumentztinon DPepariment,

- I e

DPoge No 2

7. T recommend that consideration »e given +n 2llnw members of the
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ten? techninel education 2né tra2ining
coursee in CGregzt Britsin,

Tage No 25,
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1. TMTRODTCTORY METTINGT & VISITS

P, Tigi+ *n *he fen+wal Winine Inetitute (0.¥,T,)

™e first vicit 2nd meeting of the mission wes t. the C.M.T. vhere
diccvecions vere held with the Temuty Director, Prof. Vidybinski who
o1tlined +the activities of +the Polish Minins Tnédustry conéd in pexiiculer
the =ole of +he C.M.T. within it. Fe highlighted the verious e-tivities
vithin the C.V.Y. 2nd where co2l conversion technology fitted into it.
Corl conversion technnlogy rescexch is underteken by the IL.:titute of
Carbochemistry at Tvchy-"yry. The Institute ferms rert of the Central

Yining Institute.

L viait round the C.,M.I. was pariicuerly useful in shoving me thke

level of instrumentstion 2nd contrel equinment being used in the Industry,

R Tniradnatarsr meetipe ot the Inatidnte for Morhocheniectry,

£t my first visit tn the Tnetitute, Prof. Fulozycka introduced me
+ Dr Matule 2nd to the Deputy Director Prof. Thentowiez.
enesion, where the Director outlined the ec*ivitie= on

]
the Ckro/hr and the 8Ckg/nr limuefaction plernts 2né the Institute.

The Tirec+or then 2cted ec cheirman a2t 2 formzl meeting where I wes
in*roduced tn senior members of staff at the Tne*itute (see appendix)
vhn introduce?d thezselvee and then described their funectione ond respons-
i%ilitice 2% the Ins*ituie. T concluded the introduction by outlining
ry technicsl beeksrrnund 2nd evyrerience in the inetrumentation 2nd control

25pects of co2l conversinn technology.

The diacussions that followed ronced over z very wide field ond +he
mador nert of the gquestinng put %o me concerred the sctivities in co2l
conversion teshnnlozy in the "‘ectern W-rld. In parviecnlzr T was 25ked 4o
ayyrrerce my porecnal viewes on 4he future of coezl conversion technology. I
ha~*ened +5 point out that the views I expregseéd were my ovm end not

nesceagerily the viewe of +he Britich Goverrnent or +he Nztionsl Coal Board,




&

In my orinion there is little doubt thet the ceonversion of coel
into peiro-chemiczl type of products will heve s mzjor vart to pley in the

eneregr surply situetion of the future.

The big guestion merks rest with *he time scale of exriving 2t the
rogition of having full scale production vlants »vzilzble for use, end when

ther will be reguired.

In Great Britain an 2burlance of o0il a2nd gazs from the North Sea fields
vill encure that ve erc inderendant cf forcign supplies for well into
*he twenty first ecenty. In the light of this, ir my opinion, there does
rot seem t5 be g grezt urgency in furthering the resezrch and development
end the buildirg cf demonsitraiion type planits that is necessary to esteblish
this *schnclogy. Tn consecuence cf this the copitel investment in this
£i=1é i< not 22 high as it might be. £ further point in curbing the
enthusizen in coel crnversion techrology is the economics of conversion,
vhere surrent 0il prices will havre to ris: considerzbly, which they will do

ac supplies become lezs 7lentifal, before Tuel from co2l will be viegble,

I thipk that the great denger vith thic unenthusisstic epprozch is that
when the time comes to use this technolozy to replace dwindling oil suprplies,
the technology mey nct have been d-veloped sufficiently ‘o replace it. If
this heppened wemay have to buy the iechnolozy from abtroad 2rnd modify

it to0 suit cur home produced cozl.

Ta <re cese of the Polish Nztion, vhich hes no home supply of oil, bui
lozge reserves of cheap cozl, the urgency end incentive for developing
co2l conversion ‘echnologyy should be mch greater, 21lthough the prodlem
of high cepitel invesiment is rezognised.

To put the reletive activities in Grezt lritain end Pcland in
rergpective, it is public krowledge thot the design cf a dexzomsiraiion plant
with 2 throughput of 2pprorimately lCke/he has been completed in Great

Britzin end the consiruction of the plznt is hoped 4o begzin shortly. Ir

"y

o
Y
5

rd 2 8Ckg/hir plant is in the course of erection here ai Tychy-'yry.




I vasg guestimmed in detail on the co2l conversion techrology activities
a2t the Cazl Prgezrch Tstzblichment of the N, C,.B, where I had been employed
fnr many yeors, but for obvious rezsons I had to reply in generzl terms

only.

T wag particularly asked tc comment on problems that hzd been experienced
in *he insirum-riation =2ni control astecits of the developrment work. I
explzired shat mnst of the problems could be atiributed to the wvery adverse
ervironmental conditions under vhich the eguipment haé to operaste, and
the cherzcteristiss of the mzteriale being handled. These cornditions
includedy- hizh pressure end temperature, hydrogen migraztion, the errosion

rrorerties of the meterisl and the sm2ll size of the plants.

The az2tivities at the Institute were further discussed ané in particular
the Skg/hr liquefactinn bench sccle unit end the 80kg/hr P.D.U. scole
rlent. The fkz/ar unit is operstiznal but was between runs and therefors
urzble %5 be sren operating. The BCkeg/hr plant is being errected 2nd is
evpeoted <o be compleied in the sprine of 1984, This time eceole is very much
in line with the ber chart.

4 vigit %o the plants waz planned for later in the visit when T would

be atle to judge the cituation first hopd.




2. IFSTEIMTNTATION AXD CONTROT. TTISCUSIINNS

L. Introdustion

In the following deily sessions, discusecions took place with the
azientific 2nd engineering s+taff and site visits were made to the plants
and workehop facilities, in support of these discussions. The *opics
discucced vere returned *o time and time =2gein during the sessions, as
eerlier discussions were thought out further, In the light of this, the
reportine of thece eecscions have not been compiled as 2 daily chronicle
af doints discussed, but on a2 subject besis, vhere the discussions over a
veriné of severzl days have bern collected together 2and azre presented

under ezch subject heading.

B, Visit tr +he Cko/hw znd 8Cke/hr Dlonts.

T wza ehovm oround the Cke/hr olant vhich wae not operstineg, I
nayted that Britich Glocor velves 2né bonnets werz being uzed, ore in

the let édovm sretem,

I was then shown eround +he BCkz/hr Z.7.T, whick is under construction.
Mact of +the mecheninzl herdwere zppesrs 1o be in position. Instrumentztion,
nipe vorls, trase hezting, heating and legzing, electricel instzlletion ond
instru~entatisn piping end viring hes not yet sterted. Instrllation
2f instrumentation #nd control cubricles znd panels in the contirel roop
has yet to begin,

211 verk i being undextsksn by 2 compzny czllel Separctor of
Tetovine, & major deeign, procurement end instzlizticn compzry in Peland.

T+ zlrezdy underiskes mzjor contracts for the Polish Mining Induziry.

e

Jor in-put to +heir design work comes from the project tesz 2t the

corhbochemistzr Inziitute,




‘2.

N, Wi=j+ +5 Tnaitmpmentatisn Vorkchons

- - s

I waes teken to the Instrumentetion e2nd Continl Teperiment, where
T wes shown the facilities for repairing the electronic and pneumatic

instrimrerts 2nd control valves.

T inspected one of the *ypical six point recorders that will be fitted
in 8Ckg/hr cortrol room panel. It had 2 chert width of 10cms. {Linchs) with
irkk pen and electrical chart drive. There will be in the region of
+venty of +hese units in the conitrol room. The peed to ensure theat
znalyeis of events on each chert during 2 run conld be mztched, vas

exphaszised ard agreed,

T wzs glsn shovn rejpair work being undertaken on the e.n.f./ i. convertors,
used for interfzcing thermacouples vith temperzture contrsllers, This

arpcere to be 2 reguirement for 2ll1 thermocourples, +he convertor ziving
an outTut sismel of 0=20m.2. (In the "est #his fzeility is usuzlly
incorporcted in the temperziure sontroller)

The workshop facilitles 2re, in my opinion, sufficient for eupporting
the 80ke/h> in ineirumentation end contral mzintenznce, with the exceztion
of lack of f2cilities for the high pressure testing of rressure traneducers
and high pressure édifferentiel cells.,

Teetils of high pressurcs tez® equirment are to be forvarded to

+he Institute.

[
L2
9
I
it}
¢

In discussions on s=fety 2stects of the plent I ocutlined mezjor sefety
thiloecophies influencing the desisn of plant.




"

1, TBich Tptecritv Tneinesring,

T outlined this concept which consists of ensuring that such 2
high stendard of engineering is meinteined, in 21l its espects, that
an event of vlant failuve is unlikely to occur. This means thet highly
skilled snd experienced enzirneering eteff, inspection, checking end
supervisery facilitiee have to be provided end is 2n expensive concept
+0 introduce. Tt hss the financizl sdventege »f only needing good
omzlity fleme proof tyre equipment to suprort this concept. I pointed
out that T kmew of one mejor petroleum company in the U.K. that used this
concert in it, research facilities., Tt is elso used on plants at the
Coal Pesearch Esiztlichment ?f the N.C.B.

2, TInirincin afeoty,

This besic concent, vhich 1s highly detziled in British Standaxds,
reliss on the fact thet measures sre t2ken %o ensure that rhould 2 feult
acovr in the instrimentetion 2nd control eguipment it will be impossible
for the enuipment to feed sufficient energy 2long the cebles to
the plont to generate e 3perk end so ignite any gas the! may have

collented, The main tool in 27rlring this concept is the use of

fn engineering lezflet Aeteiling +hiz concept wae tabled at the

meeting 2nd handed over to the Institute staff.

3, BRlaat Telle,

This concept 1= eelf eyplenstory in that 2 cell is deeigned to
vithetand eny explosion in the plant conteined within 1t.




1.,

M the ROkz/hr plzzt *he safety decisgn conzept sprears o te sounid,
In aress where high pover eleciricel hestirz ic used, zush 25 on the
reactor, vhere the level is 120 high to incorporate terrier systems, the
blast cell principle is used. In other arees of the plent pneumatic
jneitvymentation is used except for thermocouples vhich a»xe fed to
controllers ané recorders via convertors.

T, Qo2s Detection Sysien

. 2

1s a further moosure in ensuring the safety of the plant end the
personrel, two mulii-chennel ges detection sysiems are being incorporated
in the nlent, with the insirymentation being displayed in the control
room. The equipment is beirg supplied by Sieger Iid, e British compeny.
T commented thet T was femiliar with this type of ecuipment and had dbeen
responsible for the purchese, installetion and maintenence of severel of

them,

4s pert of *he contract with Zlezer tvo of the instrumentation
persomnel zre to be given o familisrisation course by Sieger. I was
esked tn somment on wether T considered two to be sufficient. I considered
that it was on the beeis that the two itrzined persomnel could impart their

¥n~ledce to the untrsined members of the Tenartment.

v, @iscussed one of the beeis considerstions of these ges
detention systems, vhere the sensors ere sited in the rlant arez and may
orly be subjected %o g23 lecks at very infrequent intervels, It is
imperative that, reserdless of how infrequently they mey be required to
operate, ore cen querentee thet they will do so. T explzined that on rlants
where T had this ecuipment I hed introduced 2 testing proceedure which
consiated of an engineer testing each sensor every three to four weeks.

usine 2 test ges,




Py noting the eensitivity of the sensor, by mesns of the common meter
Aissl>y on the contrel room instrument, over a period of time anmy lovering
of sencitivity due to areing or contaminetion of the sensor could be seen

and remeadiel steprs could he carried out.
T recommended thet this prnceeiure should be discussed with Seiger
durine the familisrisstion course. I agreed to forverd to the institute

irformeticn on test gases 2nd the testing technicue.

F. Control Valves.

The =robdlem of control velve wvezr, particvlerly on the seats and trim,
was discunced in detzil., T eyplzined some of the experience thet I had in
using b211 valves in some of these high »ressure hizgh temperzture
spplicetions., These valves due to their +4ype of action, fully open or

fully clnsed, were lese sus~nizble to wear than the standard control valwe.

The ¢uestion of using these +ype of velves in autometicely contrslled

and remotely controlled systems was raiced.

I nointed ocut thzt the b211 valwes couléd be remotely controlled using

szctustors, electricel or pneumztic. This ves avpar-ntly unknown to the teaw.

Yy evperience hed been limited ts plents ruch emeller ‘han BOk~/hr plant,
but osn these smsller plents bs1l valves were being succesfully us~d in
automatic control smstens coverine the £illing 2nd erptying of sitorzge
veeecele both g+ high tezperzture / high pressure zprlicetions.

The main problem grez with the bell velves was in the sezling of the
velre siem, Mred memmfectures fit 2.7.F.E. sezlz, vhich ere unsuitsdble for
hish temperature operatisne, but velves using srephite seals snd suiteble
for high temperziure naperstion ere avzilztble.




The velvres 2nd protlenms zssocizield with the rescure led dovn systen

wers +hen discucsed, -

In th: Skg/hr plent this is achieved in one operztion by 2 Glocon
contral velve. Iz the BOkz/hr plant it ic proposed to have o two stege
systez, the system gressure being reduced 4o helf pressurz in the first
gtazs ard then freom hzlf pressure to 2prroximatly zimostheric pressure in

the second stage.

T ou*lined the pressurc let dovn system that I was femiliasr with in
vhich two velveg 2re connected in series, with o smell storege cepacity
betveen them (This comld be the lergth of +he pipevork). The velves aze
opened ond cleoced 2lternetizly, the lenzth of time for whish this takes
tlece being dependont on the 2mmount of mzterial recuired o be removed
from, for example the reactor., Cne of the zdvenieges of this type of
syetez is thzt the disturbences in the vessel 2re reduced, in the event of
¢ velve feilure complete decompression of the vessel is less likely to occur
end if the number of open end shut crerziions zxe conitored end integretad

agrinet time, 2 mezsure of flov from the reacior con be z2chieved.

After further discussion I recommended that bye-pess pipeverk, thet
could be isoleted, should e fit*ed round the existing let dovn valwe
grsierz g0 that testinr of elternetive velve arrangcements cuch 23 the
series syster ueing hich pressure, high temperaturc remotely opcraied bzll

velves could be underizken vithout great dicruption to the plent.

Yanufactiro»g data on hich pressure / high terperature bz1l valves 2nd

actuztors iz to be forrzrded 4o the Institute.

Ge Plov Yepaurement, .

Mn the RCkg/hr plont the two mein ezeas roguizinge flov mescuzments

arz the flevw of hydregen snd +he flov of elursy type meteriel,




1.

In the cese of hydrngen flow this offers no greet problem using for
e¥ample orifice plaotes and differential Pressure measurment provided
precautiors are teken to take accournt of the migratory property of the
hrdrogen. To reduce this effect the diaphrazms in the differential
Tressure cell shculd be gnld plated.

In the case of slurry flow measurement, due to the very sdverse nature
of the meterial and the weor it produced, it was agreed that the orifice
rlate 2nd difforential fressure measurement technigue wezs not suitable for

avrlicztiong where contimuous operation of plant was planned.

In orifice plate life of e2pproximztely one week had been experienced

on plart at the Institute. T 2greed that this was in line with oy experience,

I *hen deseribed indirest methods for establishing flow that T hed
experience with, sush 2s me2suring the level of meterizl in 2 vessel and
integrating the change of level with repect 4o time to establish flow. 42
method that h2d been used quite successfully on s sluwry feed iapk outvut
flow was to incorporate two zetering vessels, of knom capacity, in
perallel with each other and to automaticelly conitrol the filling 2nd empiy-
-ing of the two vessels alternately,

Tounting the nmumber of operations egeinst time estsblishes +he flow rate.
The size of the meiering veesels has to be corsidered in relztion to the flow
value, the rractingl number of operatinons of the control ball valves znd the

ancuracy of meesursment required.

The more elabarete tymes of flov measurements were then Aizangsged.
These included ultrz=onic, crosscorrelation technicues and heat 1583 sensers.
I outlired my exprriense vith theee technigues and expressed the view, in the
lizht of this experience, thet these technicues had not been proven in the
her<h enviren=ent nf thie tyre of plent. T 21sa comrented on the high

relative ~ost nf these _eshnt

ues,




Thig wee discussed in detail and the team describe? the methods
used at the institute 2nd the problems that they encourntered, Differentisl

rressure measurements are used for vessel level pezsurements. In the

low pressure arezs of the plant nitrogen purge@ pressurc measurements
are tzken near the bzse of he vessel and at the top. In the high pressure
ereas of the plert the seme system is used, without purgins. Ther

experienced problems with blockages.

I described 2 level measurement technigue very similar to the one
uged at the institute vhich had been cuite euccesful. The main é1ifference
wze that the process feed pipe to the vessel vas contimnued irto the vessel
to neer the besse of the vessel (as a2 dip tube). The pressure difference
mezsurement ves then taken 2t 2 position on the process pire just before

it entered the vessel 2nd the inside of the top of the vessel,

This eprrosch reduced +he problem of dlockezes, perticulerly in
the messurement 2t the bottom of the vessel. T repeated the point eof
using differentizl rressure cells incorporsting gold plated diethremms.
The guestion of establicohinz the level of meterisl in 2 vessel in which
the stivner operated at high speed coucing 3 vortey.wze reiced, T
sucgeeted that a2 caelibration may iritially e required feedins known

gusnties of materisl into the vegsesl,

I wae then questioned into the use of muclesnic equipment for level
Tezsurement, T expleined that T hed experience wifh the use of this +type

of eqvirment for veseel level messurement 2rnd that it wes wvery susceeful.

“ne of the sitreciions of this equipment wae that it could be fitted
to vessels vithout the need for vessel wall modification or process dovmtime.

The cost of this equipment wze ther discussed and I gave them the

fizure that T h2d been glven from 2 memufacturor before I left Enzlend,
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The cost of 2 ccniiroue level system depended upon the size of the
veseel but 2 figure of between £7,000 to £10,000 Stivling could be expected.

T explained that if eny of this equipment was to be purchased, it
vas most important thet the conditions under which it was expected to
operate, such as vessel dimeneions, well thickners end material
characteriotics vere supplied *o the eguipment menmufacturers so ss to
engure the* the source emd cortainment vessel were suitable for the

2pplication,

I t2bled end left st the Inetitute manufzcturers leaflets for a
continous level Meesurement System, e level/Interface Measuremont Sysiem

arid @ Density Measurement System 211 using mucleonic principles,
J. Elockeges.

This problem was di scussed 2nd it wes generzlly egreed that the nroblem
of blockeges wes 2 melor one with no genersl ~vre. Acs e mesns of reducing
the problen in the instrumentation and control field it was zgreed that
vhere pipe stubs had tn be used they should be ker* to en abgolute minimum
length 2nd that trace heating should alwvays be incorporated end teken
rizht up to the instrument or transducer fi*ted,

It was slgo considered desirzble that where pipe stubs hed to be
use? facilities to ellow rodding out to de undexrtsken, should be incorrorated

vherever pnssible.

Piagvhragm capsules were 21so rercommended so as to isolate the
ingtrucent from the proceas medium,

E. DPreheater Tnatrumentostion 2n? Control,

The two types of Prehesters incorporated in the plants were discussed,
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Tn the first type twn process pipe lines sxe fed through the prehec’er
both. One of *+hese lines corteins e solids/nil solution, while the second
1ine contzins hydrogen. The objective is for the solution to leave the
vrehester at 2 temperature of approximetely hOO c. The prehester vessel
is filled vith le2d vhich is hezteé by meons of electriczl heeting
elements positioned on the outside of the vessel. The heeling elements

are controlled in m ON/OTF mode from a temperature measuremext,

Problems have teen expercienced in twe main erees, firetly the
poor contrnl of the temperature of the lead bath 21lows the solution
tempereture to rise to surch 2 value th2t coking of the solution occurs
blocking the pirpe. '

In the second case, reduction of the golution pumping razte or complete
failure of rumping, allows the residense time of the solution in the section
of pipe ir the lead dath to increese. This raises the temnereture of the

solution to 2 level where agzin coking occurs.

my avoid the first problem it is essential thz% a more resnonsive

ond scaurste method of temperature control is recuired for the beth,

Mo avnid the second problem, it would eppear thrt should the pumding
wate slow dovm or stop, e meens of guickly reducing the bath temperzture

to 2 level 2+ whish coking could not occur is necessery.

In mv oninion the Jeed bath preheater a2pproach 1is gatiefactory for
rrehezting materials that do not suffer from changes in s*tate should the
termerature vige too high. In this spplicator, vhere zvoidence of
overhezting is eriticel, T do not think thet it is possible for this
tyme cf preheater to satisfy the requirements outlined, due to the "heat
cipk" effect of the mass of leed in the veszel end elso due %o the poor

econtral response.
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T recormernd that consideration should be given 4o an zlternative
method of prehezting and suggested that 2 fluidised sond beth type of
zpprosch might be considered. Tt would consist essentially of a bed of
sand contzined in th: nrehezter vessel 2nd fluidised. Tt could te heateé
b7 elecirical elements which cculd be postioned inside the bed, while
sore heatins could s+1ill be provided from the ouiside of the vessel. The

fluidising medium could be eir, or hot gas if available.

The process pipes crntzining the soluticn and the hydrogen would be
coiled 2nd pesitioned in such a way that they were subzerged in the send
B2th when fluidising occured.

Tn this concept beiter tenperziure control of the bed would be
gchicved due to *he good hect transfer coefficient of the fluidised sand
hath 2nd the reduectisn of the control lzg due to the position of the
heating elements. TIn the event of feilure of pumping, the Iluidised
bed could be slumred and clear the procecs pipes zllaving the temperature
t0 £211 quickly. & furiher refincment could be the use of secondary air,

fod in zbove the bed, 23 2 further 2id to cooling.

Tissuszion then *ummed 4o +he mein 2Ckg/hr Preheater and the dravings
were tobled 2nd expleoined +to me, This unit is an alr prehecte: vhers
hot air ie circulated through the unit by meens of an 2ir blower.
The air path is viz 2 hot ges chacber teing heated by 2 gas burners
rnning on rormercizl gz3. The ges burner anids are cormercisl peckeges
vhich includs senserc for measuring the temperzture of the heeting
chamber, the surface temperature of the process pigpev ck 2né the outlet
temperatnyr of the proness meteriel, Cut - Tuts are provided to
prevent the temmerziure of the heatirng charbher xising zbove a criticel

value.

L manm2lly set valwe eontrals the zmmount of hot 2ir 21lloved tn leave the
rirenlating system, via the etack, ond +rimz ths cireulzsting air

temperature.
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It war estedlished in discuzsisne thzt 2t long 2 the temperzture
id not rise 4o 2 velue 2% which coking zculd occur, ihe zecuracy of the
n ’

temperature contrsl was not criticel.

After further discrssions 2né consideraiions I conciderszd that +he

instrumentation enéd contrcl zspects of the ecuipment supplied was zlequate.

The question was rzised of estzblishirg 2 meanz of identifying
whether or not pumping had siopped so 2s to z2void the Protlem of coking,
I pointed out that rressure measurerments were ¢lreaedy incorporated in
the precess pigevork st the inlet and outlet from the Drehester znd +hot
2 differenti=1 preccurc mezsurment could be mzde ~hick could estzdlish
wvhether or not flov wes taking plece. The lose of Pressurz fifference,
in the event of stopped flov, coul? be used 4o 2lzzm or to switch off

the burmers.

in alternative to this could be 4o messure the inlet 2n? outlet TUmD

Tressures,

L. Dots Inm=ing,

I had 2 diecussion session with M, Tugeniusz Jedrysik who is
responsible for dzta processing activities at the Institute. Ee expreesed
en interest in the p~scidility of epplying deta acquisition technicues on
the Skc/hr and 80kg/hr plents. Their experience to date in this field
is with a Fevlett Pockerd small cozputer system that they have at the
Institute, This is nused for the reduction of dzta from the rigs and
1aboratories, design cz2lculations etc, They were wondering vhether by
increesing the storege cepezity of the eguipment it could be used moxe
fally.

T outlined the experience +het I hai in +hie Ferticulexr field, The
cesirebility of desi ming end incorporating the plont signel tranzdusers
end irsaerieeion ecpests while 4he plent beinz derigned wzs highlighted,
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Zommoun rroblems to be guerded ageinst such as plant signal reactions with the

date aceiisiiinn system were discussed.

In general terms, vhere signels ere required for data purposes
2n indeperdent signal should be provided g% the plant, for example,
éuplex thermosouples should be used where temperziure messurements axre
being fed to the d=+s system. Tn case of other mezsuremenis either a
seperate tren=ducer or 2 simmal isolating convertor should be ircorporated,
It was suggested thaet arproximetely £l signals would be required
for logzing from the 80ks/hr plent and thet in the region of 50 ?o of thzee

eigna2le would be temperzture measurements.

T outlined one of the gystems that I had been responsidble for several
veers 250 { 1980 ) s as 4~ give eome guidance on what could be dore and
et what cost. This system wess responeidle for logeing dets from 3 plents.
I+ had 2 cepacity of 12C inputs, 2 mzin memory of 28k byries which could
be exprznied and 2 backing sitore by 2 duel florpy disc unit giving o dats
ceprcity of C.Sm bytss. The pevirherale corsisted of e printer grzph plotter
ané visuel displey unit,

The 2nst of the equi-ment was in the order of £30,000 Stirling (1980
prices), vhich 4id not include the plent trensducers. 24s 2 simnle guide
this cnuld be in the oxder of £1'00-£200 Stirline per chanmel.

I recommendsd that es this wes their first eten in this 4ype of
aztivity, they should consider a much simpler svstem than the one that I
had outlined, I surgested thzt with 2 simple evstem, the signals from the
rlent conld be data logged 2nd by having 2 tape punch ‘ncluded in the lorger,
data tepe could be produced snd subsecuently feod into the excisting Hewlett

Packard evatem, viz 2 suitadle in*erface, for datz reduction :nd snalysis,

T agmeed to forverd 4o *he Instituts mamufacturers informaticn on

eimnle dptz largire sysiens,
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VM, Teocumeniziinm,

The inetrumentztion 2nd control docrmentation provided for the 80kg/hr
plent vas diecussed. I expresceed ar opinion thet this was a most importent
aspect in ensuring that sufficient informztion was eveileble to support
the maintenance of the plant and the spares holding 2nd ordering.

The P end I (Process end Ins‘rumentation) diagram wes studied.
Turther documentation was tatled end studied, this consisted of hook-up
diagrems ond specificetion sheets for the instrumentation and control

equipment.

The documentatinn ha? been produced by the compzny SITTFATCP and in
mr opinion wvzs good.

V. Staffinc Te-rel in Tnetrument Deportment,

T wpe pcked for my opinion on the adegquzcy of the instrumentation
suppnrt svaileble ot the Tnstitute., The staff et the Instrument Teperiment

consists of en engineer on? L technisions,

T evpreeced the orinion that this level of staffing wes not suffirient
to support +he continoue npers+ion of the 80ks/hr plant let 2lone sunport
any other activitiesz on the site thet might be going on 2t the szme +ime,

I recommended tha* considerztisn should be given to employment
nf extra technicions, I we3 29%ed vhet level of etaffing I considered
necessary, T recommended thet duwing the continuous operation of the 80kg/nr
Tlont, the ninirum »eruirement vee 2 technicisne per shift, This means 2
compliment of 8 techniciene on the boeis of 3 shifts per 2l hrs end a §
dey veek, I 2120 recommende: +thet this support chould be backed up by et
loget one evirs technicien working dasrs in the workshop.




P, TAneation 2nd T™rzining,

T was guestioned on the 2vailsbility of suiteble instrument treining
courses in Grest Britein and if courses vere eveilzble, whether or not
T coneidered it desireble for some of their instrumentation staff to be

sent on them,

I evpleined that there vere severzl compzrmies in Grezt Britain thet
provided this tyve of service and that I had sent severzl of my techniciens
on these courses. This was not 2 reflection on their technicel competence
but en updating to keep pzce with advencirng technolozy. The scope of the ,

comrees veried from besic to advenced.

Tn the c2se of the techniciene at the Institute, I coneidered thet
1+ wonld he hichly deseirsble to arrenge for some of them to ettend these

coursee, so as to brosden their kmoviedge., It would eles give 2 good insisht

on hov instruments+isn and conirol eouinmen* and techniquee were progresein

in Grezt Britzin em? the “Yestern Vorld,

At the recuest of the Tnstitute mangement I ecreed to forwverd course

prospects 2nd eyllebus fror compenies in Great Britain who held cources.,

I hed eleo teken with me to Poland e @raft conv of a Britsh Standerd
"Tnduetrial Instrumentetion Instellation”, vhich was refered to on severel
orezeions during our technicel discuc=ions, I was questioned abdout the
svrilebility of this document and I agreed to find out if it hed yet been
vublished ss e British Siendard so that the Tnstitute could buy one.

\ ! R. Tnetruments+inn pnd Oontral = Cenerel,

F Turing my finel seasi~n at the Institute I was ecked by the Director
to ¢cotment on the Tnetrumentastisn snd Control to te incormerated in the
Ak~ > plent,




In my oninion the inetrument and control equioment is sdecuate for

operating the plant. In the licht of my visit mincr chenges may be considered.
My orly uree of doubt is if detailed experimentzl work, such as orereting
under verious conditions and anelysis of results, is required. This ~ould

be very time consuming due to the lack of sutematic date handline

facilities in the Instrumentation provided. I considered that the snalysis

of plent data after runs was also going to be very manpovwer intensive. This
rould be particularly importent if deleys in *he rwmning of the prlant were

experienced Aue to @elays in eralyeing date from the previous run.

I eypleined thet a common method of esteblizhing the adeguacy cr not
of the instrumentztion ard control conient of =2 rlant ves to relzte the
coplial cost of the instramentation e2nd cortrol cortent of the plent to the
totzl eapitel cost of the Tlent. On gtandard production plant the inetrumentation
and control content could de in the order of 5% - 107 of the totel plent
content, In the case of the experimental plents, I have experience of plents
wish ap instrumenteticn and control content of up to 229! of the totzl cost

of the plont.

} furiher request wzs 1f I could srovide eny informetion on spexes
for tro types of differontial pressurs cells beirg used zt the Inetitute.
Meze twe cells are from Pritish menufaciurers, one by Tent Lti end the
o*her by Foxboro Ltd., T vas 2ble to provide *he neme and adéress of the
Payboro 2zent in Polend, but I wes not able o provide any information
on the Temt 1t3 ecuigment. 1 2greed to £511lov thie up on my return to

Tnegland.

T wes slso 2sked if I could édircuss with Serck Glocon, 2 Britich company,
on order that they heve pleced with them,

2e 2 finzl reguest I wes ezsked if T would send then marufecturers
1i{+emziure on equipment suiizble for the techrology thet they were vorking

on.
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