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INTR QODUC TTON,

Thie paper in progented to highhght the safety aspects which are
either incorporated in the desin or e the prucedurce used during the
operation of an wnunowd plint, ihe paper ¢ purposely brief and is intended
to farim the hasis for an opor digcunsion,

Design Stage

All plants are desigred to int nationaliy accpptled codes and standards
and materials are selected to cater tor the most severe conditions anticipated
during the operation of the plant. Tuese inay occur during startup, shutdown
or normal uperating conditions, Where it is not practical to design for an
emergency condition, such as after burning, high temperatere alarms are
Anstalled to alert the operatary 1o ok« remedial action iminediately.
Instrumcntation ic used to ptevent temperature runaways on vessels which
cannot he desirned to withstand the maxirmmum temperature to which the
vessel could be subjected, Piovision is made for the injection of ammonia
into the syn loup circulating gas during the reduction of the ammonia
synthesis catalyst 10 prevent freezing of any residual water, On large
comprecsors which n.ay be shut down hy a vaviety of fallures, lube oil, seal
oil, ctc,, often a " first out"” indication feature iy provided to enable the

operator to dcetermine which fauit terpped the machine.

Reacceleration features are often specified for critical motor drives
in the event of voltage dips for gshort periods, Emergency power systems for

motor drives and instrunents ore wrorpacted which invariably involve the




installation of an instanancous battery supply systern for critical
instrumcentation to cater for the period between the power failure and the

run up tirue - Cthe einergone, power pencrawr. The s izing of the emergency
power source can be (1) to continme the unt operatious or (b) to erable the
safe shutdown cf the unit,  All instrumentition is designed to fail safe which
may be for the valve to open, close, or stay put inits cxact position prior

to the failure,

Vent systemns forai o critical pari of the safe design of an ammonia
plant since during startup atmaspheric veating via silencers s 4 normal
procedurce, To avoid the production of catbamate in these vent lines, vent
systems containing ammonia are segregated froin systems containing carbon
oxidcs,

The designer's persoune! checlis that all features are incorporated
in the plant design to safcly stari or atop the plant, In addition an opurating
manual is writtcn to serve as a guideline for client's pessonuel, explaining
. startup, nornal operation, normal and emergency shutdowns and speciaf

safety precautions,

Construction Stage

Identification of matcrials is onc of the mast important items during
field construction. This ensures that the correct specification piping, fittings,
valves etc are in fact installed in the correct location, PFipe is identified by
coloured bands running the whole length of the pipe. Valves are identified

by a codc slamped on the vendors plate which itself is rivetted to the

valve bonnet,




Ve v e oo ereceed an the £ dd prior to the actual

glartup ol the a2a ., o 4l v, onsortaot god whilat tin some cases
pPreservatien o b et Ay e ale 0 prensor and turbine rotora,the
Proserveing oo Bt ve v oo ved by the vendor prior to actual

sthvtup, For fe .o o o Lot i tredervation may e desiccant
Dage mmeialie 0 (0 e b e, o, ) beariag houmings filled complotely with
ofl, Jump =Y Cte Lt e Lt rogitedd v erkly by haud etc,

A ltegqaees ca o ot nlont emergencics 1s gasket failures. The

use during (oo o tie ol Ctoevirary' paskets where it Is intended to
K y H

eventeally reploce tier . wath o ket 0f the enrrect specification, is forbidden,

In particular artugton gavbots o<t be annular 1n form and not madc up on
sity 1rcm shent aiere |,

Hydvastatie toaning crvcarts are selegtrd according to the required
pressure leved ans eair ter of e inaent is roviewed 10 ensure thav: -
(a) the devigr wncll tune witte v itiu) pres ore will not be evceeded, and {b)
where an exchanger dezion o vy atos Lilicw g, tic-bars are ﬁtte.d before
testing and removed atios cardn (0 the hydrs trst water is of potable quality
and hence docs net conturn Woride . which can cause stresg corvosion
cracking, in stainles ol comtonenly, Fresoure tests, either hydraulic
Or pneurnatic are govere i by the imunannm temperature finaximum pressure

relationghip tor the material tn e tested,

Fre comminsicning St

RTINS

Cortractor's oprrating persenn:l are asnigned ¢ the job al this
stige, and they work in s iose coupecation with the ¢'ient's vperatoras, This

aliows preliminary on the jub tra i wiieh may include classroum lectures




by contractor's operating pereounel ugsing the plant operating manual as a
basis, and dircctinvolvernent in ur advice on all of the precotnmissioning

activities carried out prior to st tup,

Typical precommice-ioning  tvity, o lude ¢ cking the entire unit
for conforimty with the engincering drawings, catalyat Joading, water flushing
or air blowing of piping, =crupulous cleamng of colpressor auction piping,
chemical cleaning of stearn generation and (10& remwval systems, leak
testing of piping and cq. prnent, checking of overspecd and instrumnentation
trip systems, cheeking correct control valve actions, checking alarm settings

by simulation as required.

Startup

Vesscls designed for high temperature/pressurc or cryogenic
service require specilic comniissioning procedures to ¢vnsure that the
pressurc/temperature relationship and/ur the maximum permitted temperature
differential throughout the vesscl, is not txceeded, These procedures
are developed to mimmise vesscl material stresses during the

commissioning phasc and are foilowed at cach subsequent startup,

The margin (or errors during the initial startup of the plant is
greater than at any other time since all equipment has yet to be tested
opsrationally. Despite ull the care that has been put into simulating trips,
testing equipment prior to the initial operation, ete, it is a fact that all
equipment as yet 1s untricd under operating conditions, and therefore
elaborate planning is required to ensure that complete co-ordination
>f the startup operation is achieved and all operating pcrsonnel assigned
to the plant for the initial startup should have a very clcar definition of
their avca of involvement and of what is going on simultancously in

other arcas of the plant,
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Shercaon L p e SIS L Dy B g wher, it 18 Operating
norealiy oo o0 Al i qan e gy e shoile 6t be lulled into a

Btate Of 1o e 4o iy rerates L oand frded LG bPurannnel actively engaged
on the plunt Lhoao ¥ hrina 1o by attention of the iy Apeivisnr any itern which
isinnecd afrena « 0,0 TEPAIES w ok caAr L rode it the plant in operatic
shou,d he P A T BT STR TR I hroocaire o nine shutdown shoul:d
be Viatod o Gt thewe can b Plannicd jor the vext chew it sh tdown, In
ParLiculiar the al, v R rdry tepairy cvarle o virg plant ope ration,
Eoviprort winel, . pranu iy dete ~igrating rrpeeforance woeld oe clogely
monttored, wa thei a tae el de Crsloun 1or an otere cduon “hutdown ¢an be

tab o Staadby e oat are oas soculcd instiutientation cheuld be cheeked
Ona regular hauis for ge wyig tabritty, Normally de chirrgised trip circuits
should Lbe (Lerkaed for COnt gy

Testing of trip nicchantams with the plant en line in beg oming

increa:ing i oiieen, Th, rroced ircg juvatved, espocially simelated
CAED testing f g FRY P suors v ath the raachine o faae, Ruaranteeing that
the mavhine i fagt wil] pos triv are very soph,ticated and have to be
‘lldi\i:dzh:“y e *'\"'.![)ftd ‘01 the :..pm_';ﬁ& item of eqgur,ernepi, Certann turbine
vendore ave noo Bulidivg o an b devive whiooh dees Prove that the

Lydraviic stzaun, iripviave in fice 1 agve,

?l;mt L_ﬂ!_' slaw g

A polrnlall, foavdang Titaanor cxints at any shutdown due to the
number of pPeople prose t wg, the plaut who in.'h'v‘tdual}y Wit ot familiar with

either th. Blast or + PoCe LA, e spotnsiolity royta upop the operating
Persoruie? ty cngyye o Arccatesy of colpmoent, o piping system to be handed

OVEr Lo teatntonance for cepai, e g peciien i 1n (et gas frec and ready

for maintenance,
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The specificd walety proc cdures and issuance of isolation and gas
free certilicates. mnast be meticulously followed, Entry into nitrogen filled
vesscls, one o’ thie most common cau es of shatdown fa‘alitics, has to be
carefully controlled and all safety precautions fully explained to the personncl
involved. Temporary maintenance personnel enpaged for the period of an

overhaul must be particularly closely supervised by the client's personnel,

Catalyst Unloading

Catalysts arc nurmally unloaded in their reduced state and hosed
down to prevent undesirable pyrophoric risc in temperature, Catalysts are
removed from the plant in a wet state and dumped in a safc location to undcrgo

atmospheric oxidation prior te {iral disposal,

Special Precautions

Atall planned or emcrgency shutdowns involving the methanator the
residual carbun oxides inust be iminetately purged wit'nitrogen 10 prevent
‘the formation of highly toxic nickel carbonyl, or rnaterial damage caused by
runaway temperatures due to uncoutroiled oxidation,

Any vessels containing catalysts where inspection is not required
are kept under a positive nitrogen pressure throughout the period of the

shutdown, Temporary gauges ahould be fitted as necessary to indicate

that this positive pressure does in fact exist at all times,

Gonclusion
Plant safety is a function of adequate design, correct construction
and safe operativn, Maximum on-stream production efficicncy and

minimum incidents which nay lcad to hazardous situations ave the prime
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responsibilitics of opcrating v sonnel. Che alality inuneditely to
wdentily change in plant conditons and to corrcclly diagnose the cause of this

change, 80 that the correct remwedial action can be tiken requires

copsiderable trafng arl experience,

INIDO Assistance .
A major problem when formuliating training schemes for
clients' personncl is obtaimng occess to cimilar operating plants where
%

clients!' trainces can discus: wud vb.erve the procedures used by the A
host opcrating compiny. Any infhuence that UNIDO can exert to facilitate
such visits would b of great value,
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