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Prefaoq 

The Fire* Cc-.jultation Meeting on the Fertiliser Industry considered 

a minier of -.-„a i,i which the construe -ion and operation of new fertiliser 

plants built  in doveloping countries could be  improved. 

Ui:ILO WE.3  requester to ex&Jinu further "contract procedures" and to 

report the  remito of tins ixacination to the Second Consultation 

Meeting,    ~J a ros-lt of this  examination, taodel  forms of contract  for 

the cjnctrucUo.i of a fertilizer plant have boen prepared by UHIEC, along 

with cuidjlires  for thoir use. 

The training of p.rscnn-ïl  for the etart up and operation of a new 

fertilisar plant ia r.n important aspect of these model forms of contract. 

KUDO therefore  invitci P.?. Pupuk Sriwidjaja (P.T. Pusri), Indonesia, to 

prepare a pipar m this subject. 

VJIT.O is gr^íf-ü for *,hio contribution and hopes that it will 

facilita'.* ßrc-.tir ur.leratanding of the impórtanos of training personnel 

in the DTocecrful cp^ration cf feitiliaer plants. 



'-*: -^—Jl.:?, \P.n 

Kith lì,:, rk>i.;   'i>r'„    • .,i ror;;:r-> cntp  for fertilizers, 

nanufacturere thrcv,.,hvi .    i      • >rL<     ;.• t    ,r,rjvr  »,o optimize  8troa»~daya 

In their plants to ;.h- , ,-t(-rr.     ., , u.i    i-> 4vn effort to achieve 

the rated dealp» ore r-"   i  n    ij . lt\.     r<~   ..: lUve »„hlu y.oal it ia 

eaaantial that  u v, i I   :.-',wü...fld tr.iii Lu;  pr'vçram oe cordi-icted on  a 

continuous baaiti  for 'Ini*.  ..¡jtvi'Llry;  -rid  ./<oJ.nLenar.i:e f*>r<sonnel. 

Prior en t'.-i  r. ••.-'„-A.ip    id o|:rAioti of a rew fertiliser plant 

training ia require  fo.  ;Ur, c;»-r?.tin# and maintenance pereonnel 

and for all pe.«r nnjl *, } p^u^i;; :t >3 Lu eupportint activitlas auch aa 

laboratory, lc-Vtie«,     ;'-»'    MUí, r^rketlno and diutribution of 

fartilisars.    Trutr.:*-: •   '••    '.      ; \,uU"v.i lor mana«eiaent peraonnel. 

All new employee« a.vi[   \~ - r («vjjy t fined  -uid refresher training 

couree a aro required <.-„•    11  • ¡ücy^,,,. 

There are njz-.iv  ,.   ^ ....j...    .->i  the ClUnto ¡«raonnel to gain 

the tranafer of techr0in -y fr--i thi   .optractora nereormel throughout th» 

deaign, engineering, j -o,.-  »0    ',  ^Lrr    .ree''ion,  corani o atoning and pi 

etart-Mp étage» of a rnvx >.*ilÌ7'-r -.roject.    The Client should take full 
advantage of theeo oprc-rt  lit';'-,. 

The purpoae of thi;« paj.      •.» te streun the Importance of the 

traaafer of technology in tM r'svulo.ment of manpower and the training 

of peraonnel required t • ar uiut   HCCOL")  in the utart-up and oj*ration of 

a new fertilizer rlprri.. 
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Organisation of Personnel 

Usu^ly the expansion of an existing fertili»»- plant does not 

require a cwviwv.u n< .^î-liation of the company.    Only recruitment of 

additional operating and maintenance personnel,  and pereoni*! who 
participate in suppcrting activitiea is required.    However,   * na« 

company ejabaTldcs on n "grasa roots" pit) J act will require the recruitment 

of top i4pnc3«E«T,t personnel, managers and supervieors for tha vericua 

departmentrf niant operating and maintenance personnel,  and marketing 

and distribution personnel. 

Thor« arc many variations of personnel organization charts usad 

by large fertiliser planta throughout the world.     Plfcur« i shows in 

simplified form a typical organization chart for a large fertilizar 

manufacturing facility located In a developing country.    The numbers 

shown in parenthesis under each plant unit operation represents the 

number of operating personnel usually assigned In a developing country 

to cover four rotating shifts. 

Xn generali th* number of operating peroonnel required for planta 

locted in developing countrieo is 2.0 to 2.5 times the number required 

for plants operating in developed countrieu such as the United States, 

Japan and ¥< itern Europe.    The prim ry reason for the larger number of 

opertMng pareonnrl required in the developing countries Is becauae 
the plrrt facilities are more extenuive.    For example,  a fertilizer plant 

located in a developing country will uuually require i    (1) electric power 
generating facultiesj    (2) extensive natural gas purification and 

prêtreatment facilities»    (3) a booster compressor to increase and maintain 

the naturai, gas at the required pressure;    and (U ) an air uoparation 

plant to provida high purity nitrogen for uae in blanketing cttalyijt. 

during rmoonia plant turnaroundu. 



In th« dovelopnd countries a reliable supply of elsctrlc power 

is uiwUy available fro« an out aide source ««d therefore power generating 

facilities are not required.    Also, natural gas pretreetment f«cliitUi 

end a booster cootpresaor are not required because the gas ie purified by the 

producer in th    firld and delivered tc  the plant-oite at sufficient pressure 

to eliminate tne need iur additional compression.    An air separation plant 

la not required because hi^h purity bottled nitrogen la readily «reliable 

fro« an outside source.    Therefore, fertilizer plants located in the 

developed countries are far less extensive and consequently require fewer 

peraonnsl for plant operations. 

A trend which developed in the Western world during the past 

20 years is Contract Maintenance.    Many fertilise • plants in the United 

States maintain a relatively email Maintenance Department to perform 

preventstive maintenance, emergency and routine type repairs required to 

keep the plant on-et re am.    Por annual turnaround, arrangements are made 

•1th companies whs» specialise in Contract Maintenance to brini li» * l*ff 

crew of trailed craft amen to perform the work.    In most of the developing 

countries Contract Maintenance service is not available and therefore 

fertiliser plants cust maintain a large Maintenance Department capable of 

pwrformine dl types of maintenance work. 

When recruiting management and key personnel for a new, "grass roots" 

fertilizer plant a stronj? dffort should be made to employ people who neve 

had previous t p*rience in work simile to their new ast^nment.    In most 

developlas countries it is not possible to recruit operating and maintenance 

personnel vho havo had previous experience in fertilizer plant operations. 

Howmver, there is usually on ample supply of graduates from technical 

high schools who,  when properly trained,  can uatisfactorily meet the 

requirements for plant operating and maintenance personnel.    Difficulties 

«»countered in recruiting of qualified peroonnol very considerably frc* 
one country to another. 



ftacruituv   of par^m.el   1 ,r a ne« lertllUer piant  can t»  perforai 

ui tnr*e  3tw«3.    TH>  »a.nay.e<i». •.  ,.,••.•,.«„,«.   ,:.oUd  be  appointed aa  aoon aa 

posaibl*   alt. i- Ut«   ¿action   i>a«  t^„   o*Jo   |..,   t,..,,ark  ,jn the  project. 

Than,   the departnonl   i.a«ü   ai.d k,.   o^,-,' liw,   MlllJ  «alatene e  personnel 
• no^d  b. recruited  L^.,a. *,,... .    ,...., jf   „..,   jVts  ^.^ ^^^ 

• ^l.tion of ttie plant,   al]   oprr.tln,   ,.«* . ,„ ! „ .-nane«  perionuci,   and 

•»runnel fox-  ail supporti:*   a  :   a<Uu   , ^o  d  .*   recruited. 

P_.*,-j,nj>cl    rr«ì.uliY; l^ __y i,    • .ctor 

Ti-.« üblixatian for traj-nüi* ui   the »:il-nt.     pernonne1  „hould be claarl/ 

.-.üiod  In t!;o contract   -Ith   -he (¡eneral    w'.r«. tor.     The  Contracture; 

ovation ahouhi include:     (!)    tralnm, :,I    - ì lenta  peruonnel   ^ plant 

deal*»,   engineering and .procure,*^   u, u.„   :.Ji.t:-actorB office»     (2;     t.-aLulag 

o:   Pianta maintenance   peracmnel durhv t...e   it * eu  of plant-ulte  CITU 

^   *nd th6 e•"<» of plani e(1.dp:nm,i;     {   ;     trainine of .aalntenance 

personnel  ir, équipant   vnn.iora  unupuj     („:     arrar^eneots  for field training 

of opftratl^  aud maintenance   ptraunnel  in u  . r¡i-.liví  planta;     (^     lnf.er.alve 

,'Uaaruom traiidny oí  Client.  operntü».; ¡«r.o.^l   by Contracts  plant 
•*" art-up  operators. 

A  typical  impJuDinntaM^i    .vduJf   l,r    • ,a .t.ruction of a  la/v.e 

i>rtlli¿er plant i, .,nown  i» Kl.-ure     .    n.l     .Pedule  »ho* j the  approximate 

J-t«  ^  «luci, th« varl.m.,  t.raintny  otdl^U^ uf  tue Contractor  jnoul-i 
-xvin. 

Aa  ^o*n  in KVur«   .-,   Uio ru, r.t:,   ;(y   .--runnel  3hould be   aaai^d 

to the   Contractor:, office  ao^n  alter  de.1^,   engineering  and procurement 

«-•tuition bertln.    ^or.   ai-r  , U.nt.  cLvil  .,,-,,  ^  e ration of  plant 

e.oupa^t  la started,   t.» -JUeat   ... ,ald   ,  .   ,,  ,,,,ropriute craít.aen to -or, 

wu»r the  ..^iaton ,r the  ^m.ra.-tor. ,*r .,,,.«1.     .^on after procure»*, 



of equipment begino,   \tv> LlintXa '.oy maintenance peroonri'jl  should start 

training in tliu vendor-  shopu wher^ vlUl   lutim* of equlf-nou*   uuch  as 

centrifugal compre saors,   -¡l »w.   turning,  pu,'.ipe,  etc.   are  fabricated. 

Aa shown Jn FV.u -f " ,   rrur the tin»;  • r»-, •• .'•,•>   ,r /¿ant  equipment 

and piping beginn, thr Cont rcctom liny \iia\t   nl*irt~up personnel should 

urrivo  at tin plant-jit 5  and cuwiuct   -ui  m* m  iva two- t^ thr»>e-week 

training program for ^he Clients koy operiti 11^ ¡/«rojnjiel prior to 

departing for field trrdning in an opjrutinr, plant.    The Contractors 

•vpy {dont etart-up personnel should accompany the Cilento personnel to 

the  operating plant  nnd actively particípalo  In ulaooroom and on-the-job 

training of Client a poroonrel. 

Table  I Dhows the minimum roconmeiided number of personnel who 

should prrticipate in fieli training for the «tart-up of a new anuxmia-urea 

fertiliser plpnt cad the mlnlmui recommended training time for the various 

categories.    Ammoni* and urea plant operation« are more complex than 

other types of fertiliser piente and therefore require more extensive 

training for operction and raalntonance. 

Tho contract betweon the Client and the (onerai Contractor ahould 

include pi-ovisiona vhoreby the Client at hia discretion can retain the 

Contractors strxt-up oporwting personnel   for a apecified period of tie» 

after completiw of a euocosol'ul plan*   performance test.    Or,  as an 

alternative, the Client .nl>¿h'. prefer to UTW^ I for u Management Contract 

with Kowi cperrting -xnprny or the General Contrrctor for a apecified 

period of tijr» to MTUTO that the plant continue« to operate successfully 

end further tdvtnce tr-dnlng /<nd manpower development. 

Training'. Qpportunitiej in tho Developed Countrte:] 

Companies who nianuf acturi fertllisr-era In the developed cuuntrleu 

generally do not have personnel available in carry out  formal claaaroou 



D    - 

anc* on-the-job training progresa for the etart-up and operation of nan 

jilanti L> the dava loping count rlaa.    Po/ exanple, Jua the United 9tatat 

• larga emoni«, plant Is oparatad with fire people par uhlft. one aen 

operating the control board and four m n In tha field.    Thaa« paopla do 

rut hart tin» available to par fora training asslgnaenta. 

Too Intarnational Fertiliser Development Cantar (IKDC) and tha 

Tonnasse* Valley Auti-ority (TVA) looatad at Huaclo Shoal»,  Alabea* (USA) 

ein provide «¿cillent training in tha ir laboratories and pilot plants. 

T.iay can provide good training in agronooy and aarketing and distribution 

o;~ f jrtilliars.    However, thay do not hava large-scale syaaonla-wrsa planta 

required to próvida on-the-job training. 

K-n,r univaraitiae and institutes in tha developed countries offer 

ahort-tni* courses in aanageaent.    Saver-il account *JV! firma in various 

'io'jntrias of tha world o an provide good training in accomiatine, auditing 

•or' fincnoe. 

Pecr*^lv tha Pullaan-Kellogg Coapany of Houston, Taxa» (USA) organiaed 

a uapartaant  aaawd "World aid* Operation»"  vnlch is designed to provida 

¿v\*znt.\xti «altánense and operatic uervicea for plants located primarily 

Ln the dav*lo>íü« oountries.    4ltíiui Toatnu Chendaals,  Inc. of Tokyo, Japan 

An offnr  a sinular sarvico. 

Cooparetlon Among Developing Cowtriea 

There are now «any modern larga acale ammonia-urea fertiliser pianti 

operating in the developing countries.    Many new plants will be required 
in the fvture aa requiremente for fertixi^ero continue to increaee. 

Personnel required to manage, operate and maintain theae plants muet be 

thoroughly trained to aaaure that the planta operate tnicceaafully. 

Probably the «oat logical aolution to the problem of training personnel 



la  for the   t'*rtill¿er planta   In the  lieve loi'lu*-- countr..eu  tu cooperate 

b>   ^UariJví their training  lac lilt lea. 

During the  period V/7U to 1^;,   ;.  T    iupux :,ri*id )aja  (F.  T.  i-uarl; 

completed throe   lar^o  annnonia-urru  planta  wi.icn  increased ur*:d produe'.Lon 

lYoín lUU,0OU tori3  per year  to  over   ! .'.  mili Ion tonu  per  year   JT   i/u5tuia.ed 

capacity.     Faced  with the  problem  ui   traini:«:  the   lar^e   number  of 

operating  and maintenance  per:,orine 1   r«••¡utr«"l  lor plant   operation», 

.1 decision watt  mede   in  VP'> to  ejtahi 1 :¡h    > Trainili/',  Cent«:.-  at   itj:  i'u^ri 

i dmit-aite  in 1 al o rabane', •     The   ¡Vainlii/.  'lent.er wua  e;/taol i:;iied not  oui/ to 

• rovi de   t ruining   l'o:- l^iarl   ¡ler.'.onnrl,   t.ut.   .A ,o io  provi.;/;   traini/..;   for  ottJcr 

fertiliser ¡llanta  in  Indone   in  and  other   ' owit.rie.t  of  '.hi-   wori :. 

A  new  building  WOLJ  constructed  to   Um.a   the.  Trainln,:   '--n'.-r  *...'..'. 

conai^ted ol': 

1. An auditorium with  a  ,,cabin,-      ,,/,!.ity  for  about   IO. traine-:-. 

2. A lar^o room where ammonia ;uid up a plant modela arc locate!. 

J. A claouroom where plant control board jlmul atur., art loc.it'.:. 

L,. Six   additional  cLua:-roo!»;.. 

'j.     Al Ibrury. 

e-.     Officoj   l'or  laumbcr .  ut'  the  tr.jinui'   jtaff. 

Tho Trainili,-. Center  l.i  equipped with the   foLlowin,-   n.a.n  lt--.it.  U..-.X 

to implement  the  training  pro; r;«j.i,: 

1.     A Univi rjiú.  iTo-e ,., Trainer 'himu.dy  simulator. 

A ¡'uAluiro olinu.i.1tor  for trainila' o!   inotrurocn*.   .ia.i:»te,n¿ince  tràine', 

i.     Model:, of  ammonia  and urea pbmt.. 

A.     (jvorho¿id pro.1'etorj   lor  :;llde,    u.<I  .'iLm. 
i>.      A  movie  eo/rxira  und video   '.ape   eh;.ni  ri re a i t.   te- »e/;, ion. 

Afti r  complet ion of clu., .room trainili-,   ï he   train«'   ,   ir'.   \r,u... ' • r.~e-i 

to the   opvrutln,',  plant.,  wir v    they   r-c • 1 v«      ap. rvi:.od   jii-'.he- ' .0  tr„/..:.;. 



^-the-Job traini*,,  ],  pr.r/1(!fni  lur UiU,  |ilftfit  ^^^   ^ ^^ 

«Müi,t.e,uu,ce truli-o..     ,uoo,  ,i00d   tucUltl,,:, arc  callable  for cl 

«vi on-tho-Job troiniry 01   luboro',ory  ¡mru.mm] . 
assrooa 

Annuii* A preuont,, or, outline of ¡u orrum ,   for cU^room val 

ai-the-job traini«,;  for ^da,   uro* «,-1 u. Illty  plant  o^ratiun* * »te 

»•»uri Training Canter,    aislar prolW) of traini*,; aro  avaUablü  for 

pLuA »uiir.enanco personnel  uuch  a« mochar»,  „lactriciono  and  instrumentation. 

Tío, roqui^T.nt.   for c^pletiiv. clmnroom und o,-tho-jot, traini/«; In 

. .u. .mi,»,  uruu end   >'„ill,.y unit  oporationu  ur.-  ni .own In Tnl»1e  II. 

As u'.ovn  in Tcble  II,   l.ho total   tt•;   rujulr.il  for coopletlon of 
Cl,L;:ir001" «^Oi,,; i» f-oiLp.   urea and utility o,,«rutene is  Xü hour,, 

.-.julvalcui. to ¿2. 5 uisht-hoiir day,.    Th, tcUl  time,  for completion of 

on-tlio-job traini!« i,, tho op-irutln,: plant,,  1-,  135 duyu.    Thua,   the total 

tiiaj requirv 1 for „ trainee to completo rlnouroom and on-the-job traird/r 

for rn^da, uroa ond utility oporctionü  la 177.5 day...    burin« 1776 and 

1977, a >tal of lr3.V  Piv.ri rrployeen wore troin«d at the Training Center. 

Conclusion:) 

To «surj a^cD, In fh«, utort-up und operation of a new fertiliser 
plnni. it 1, '.r.e8idlr„ly ltTortcnt to provlflo wod traini/wî  for th<j ^^ 

opwitlr-s end -a^en^co n~ onrol,  ljwl r.n p(iruunnel wno rartlrli)|tte 

in support«!-  -cti.vlt.Jv3 for plan: operation«!. 

PUU  «.*,,•,*,„ s^d-J be t.ken of every opportunity to caln the trenurtr 

of techno from the (Wl Contractors personnel throughout the deui^, 

.»«inceri««, procuro•*, pl,nt erection, con. .- dlonin« and plant  etart-up 
storia of tlT project. 

There r:o many oppurtuniti-jo for the developing countrieo to 

coo^rr.to by aliarin- t-einin« facilities and exchan«inj ideaa on the 



solution to plant operating «nd maintenance problema. 

Tha Training Cantar loe atad at P. T. Puari'a larga fertiliser 
nanufacturing facility at Paleabeng Indonaaia la arailabla to «aalet 
fertiliser pluxta in other oountriaa in training of tbair personal* 
Pusri daairea to eooparata by sharing tha training facilitila with 
fartiliaar caauf acturera in othar davaloping countrlaa and aaaiating la 
tha »tort-up and cparation of thair planta. 
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TABLE    I 

Smarted Mlnijmun Number of Peraonnel  Who Should 

Participate In Field Trainine  Pro^ramn Prior to 

ütart-uo of t : ,-    <yiiu>Klu-^f.;a kri.ii.et   l'Inni8 

Typ« of k 
training Location of training 

Number of 
trainees 

Training t 
wee^a 

Anoonia 
Urea 
Utilities 

Uperat1 ona 

Operating plant 
Operatine plant 
Operating plant 

15 
15 
L2 

If. 
16 
12 

General 
Machinery 
Instrument 
Instrument 

Maintenance 

Operating plant 
Vendors shops 
Vendors uhopo 
Operating plant 

8 
6 

12 
12 

ZU 
2A 

2 
12 

Other personne1 

Laboratory 
Accounting 

Operating plant 
Operating plant 

3 
2 

12 
12 

».    Ul trainees should be key peraonnel who can return to the plant ¿ite 

i!r«IfiB»0ti,*r Pl'? P*r80nnel of lo•r «rad* who did not participate in field training abroad. ^ 

b.    Tha training should consist of claauroora and on-the-job. 

c    The plant where operator trainine io conducted should be e3Bentially 
the sane design and capacity aa the Client a plant. 

d*    2Üf-trr±ninLdf?8 "^ Ü1Clude traln1^: obligation of the General contractors start-up operating personnel. 
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WS*    H 

TÏME RMUIKEHENTS FOR TRAINING IN AMMONIA. 

UHSA AJO UTILITY I MIT OPERATIONS 

A. cuaswgyi :mim. 

3ubjsct 

1. 

2. 

3. 

4. 

6. 

7. 

a. 
9. 

Asannla unì*, operations 

Urea unit operations 

Utility operations 

Hsat exchange and plant 
équipaient 

Fluid flow, pips», 
fittings, ralree, puanpe 
and coapressors 

Msaauring équipaient and 
autoaurtio regulators, 
inet ruaient at ion 

Starting and operation 
of anginast actors, 
turbinas, punps and 
coapreaaora 

Slaotrio power techniques 

Safety 

Class- 
ic», 

32 

32 

32 

24 

24 

20 

12 

12 

Total training tie»,  hours 

Kield 
trips     Discussion     Keepoaaa 

8 

ñ 

8 

4 

4 

8 

8 

8 

4 

4 

4 

4 

4 

Total 

52 

52 

52 

44 

44 

LO 

Total hours*     196 

2 22 

2 22 

- 12 

60 56 28 34Û 

B.    OtVTHB^OB TRAINING 

Unit 
opération 

Átanosla 
Uraa 
Utilities 

Training 
tino, days 

50 
45 
40 

Total days* 135 

Total tiina required for a trainee to participate in all three subjects. 
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APPENDIX   A 

OUHE<¿ OF TitMNlNQ PKQOHAH KOU AHI-MlH,  llltl-.A  AIIH UTIMTY OI'l-.iTATIfxti: 

CliHurooiM Tr/ilnlfi;' 

I«    Aamonia Un'.t Qrv;r«tloiin 

A.    Block die¿r<i  . of unit operai,Ion:, 

3.    Procesae» involved In each uiiil  <j|" rci.lon 

1. Feed gca treating 

2»    Gas reforming 

3. Synthesis flus production 

4« Purification oí uyntheulu /»,«u 

5. Ite fri^e rat ion 

6. Ammonia ayntheuiu 

C. Process flow diagram and lnutrumnntstlon 

D. Procesa equipment 

1« Specifications 

2» Design opratine condii lona 

3. KcterlAla of conutruction 

U» Doslgn operatine, Temperaturen and pressure 

E. Centrifugal gas compre suoni 

1« Feed gas 

2. Air 

3. UjiTinerrtion 

A. SyntlwiJa ges 

f.    SpeoifloaMons and operating oonditlons for oatal/sts 

1# Sulfur removal 

2t Primary reformer 

3. Sccondfry reformer 

<•« High tsTpjr«ture shift 

5. Low temperature shift 

6. Kethen#tcr 

7. A/irccnia aynthesis 
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APPt'vpiX   A     (Continued) 

>i. Ohflia..tr_,   diid rijx 11 lbrltüii  rrj* I. ; on , 

i. Analytical   cofit.rol   r^ju! rriucn»..¡  ni<<\ IíIM,UJ'JJ oí'   ,xHb\j:.ì:. 

1. ¿tart.ii" |»i-oof.iur'!^ 

J. shutdown  pruorJur«j 

1. Norm iti 

2. c*nerjrncy 

li.     Urr* Unit l¡i«Tatlon:i 

*.     Block dla^rajnj of unit  operation, 

I'rooe-j^rtii  involved  In each unii,  oj »rit ion 

1. Urea synthaulö 

a. Ila act or teed material ;> ( imununl,»,  carbon uloxide  a¿vl 

recycle carbamate  aolut,ion) 

b. He act or operation 

c. Carbamate decomposition (high pre saure and low pre a :> ore 

decprpoaera) 

dt    GOT oeporrtor 

2. Urea finishing 

a. Crystallizer and vacuum generator 

b. Cantrifuge 

c. Urea dryer end pneumatic conveyor 

d. Urea milter »nd prilling operation 

e. Fluldi/ar cooler 

t'. Conveyor eyatem 

C.     Procesa flow dlugram and inut ruinent at ion 

U.     Proceaa equipment 

1. Specificationa 

2, Deui^n operatine oondltionu 

J.    Materials oi' construction 

i,,    Design operating temperature  and preaaure 



APPENDIX   A     (Continued) 

£.•    Pmnpu  âiij compreauora 

1. Carbon dioxide 

••    Ikxjuier 

b.    lieciprocatin/; 

2. Ammonia 

J.    Carbamate 

F. Corroaion control 

¿ï. Chemistry and equilibrium reacti<»\-j 

H. Analytical control re^uire.«^  w„j ««Lhodu of analyuiu 
I. Startup procedure:i 

J. ¿iiutdown procedureo 

1•    Normal 

2.    fcmergency 

HI.    Utility Q|TCration!i 

A. Block diagrama of unit operationu 

B. Procedes involved in euch unit operation 

1«    Plant water aupply 

2.    Water puri lie atIon 

••    Coa^ulation 

b. Filtration 

c. Chlorination 

d. Ion exchangers 

1.    Cation 

•'•     Anion 

3.    Mixed bed 

e. Control of pll 

C    Cooling towers 

1. Corroolon «nd bacterioloßical control of recirculated 
cooling water^ 

2. Hlowdown for control of uuu,»nded aolidu 
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APPENDIX 'A     (ConHmmH) 

U.    ùua turbine tjeneratoru und watAc  heat boileru for electrl' 

power and ateam production 

il. Package unit boilor l'or production of uteam 

'• Plant and instrument air supply 

ò. Condensate stripper l'or cool in/, tov/er make-up water 

H. r'low diagram and inotrunirntation 

I. Equipment 

1. Specifications 

2. Design operating conditions 

3. Hoteriala of construction 

fi*-- D88^ operatine temperature  *nd preuaure 

J« Stand-by electric power ^er.erutory 

K. Startup and shutdown procedure:» 

L. ûeergency procedures 

K. On-stream proceas analyzers 

1.    Principal of operation 

2«    Interpretation of results 

M.   Ausonia storage 

1*    Instrumentation 

2*    Precautionary measures 

Vl*     Hfât exchange and pl«nt equipment. 

A*   Heat exchangers, shell and tube 

1»    Uater cooled 

?.    Ammonia cooled 

3.    Procese gee-liquid 

k-    Condensers 

5«    waste heat 

B*    Plant equipment 

1*    Abeorber towers 

2.    Stripping eoluone 
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APPENDIX A  (ContinuedV 

3.  Vessala 

a.      High pressure 

bt      Low pressure 

kt Reactors 

5. AmmoniA storcge 

6. Prilling tower 

7. Bollera 

a. High pressure steam (1500 paig.) 

b. Medium presaure atea/« (600 pslg.) 

8. Cooling tower 

V.    Fluid flow, plpeaf  fitti/»::», valv*,, immpa and co/nftreHaor« 

A. Pipelines 

1.     Sises 

2»     Construction material 

3*     Working pressure (ASA number) 

B. Valves and fittings 

1»     Various „ypea and oíros 

2*     Pressure ratine 
3»     Construction material 

C*   Pumps and compressero 

1. Cer.ti'ifucal 

2. fteciprcoat?nc 
3. Plunger 
J«»     Rotary 
b*     Operating problema 

a*    Mecbenical ueala 
b. StuJTiii£ ')on    oiica,:« 

c. ^r^.t.rw.'ot 

d. Cvirtiaat.irnj 
e •    De orlng 

f.    Impellers end rotors 
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APPENDI!   A    (Continued) 

0. i.i'íe t  ol' operating ui*ed 

7.    Lubrication 

>î.     Maintenance 

Vi.    Mfaanrin: eoulnmrnt  and wutom.-.tlc  r-.'.ui utor:>,   Inrjl, rumeni, .itlon 
A.    Indicatore 

It    Temperature 
2. Preaaure 
3. Flow 

it.    Sjwed 

H.    Indicator—controlleru 
1. Tei parature 

2. Preuaure 

3. Kliw 

!«•    Speed 

C. Pneunatic controllerà 

0. Elecironio controllerà 

K« Inet rumen t maintenance 
F. Orifice platea 
G. Pilot tub«e 

U* Hatera 

1. Liquid 
2. Uta 

!•    Nanometer 

Vn*    *m*M V* «IHMH« Of anrlne».  motoro.  VrMn,Mt  „umn. a^H rirrr>.ri 

A. Principal of operation 
B. atartup procedurea 

C. Shutdown Procedures 
D. ùuergoncy ahutdown 
f>. AutoaaLic equipment 
.-'. Lubrication 

d. Preventive «adntenar.ce 
H. Stanuby equipment 

1. Vibration monitora 
J. Precautions 
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APPENDIX     A   (Continued) 

"111.       . lc.;trlo  ¡xiw^r trctmtgne., 

A.     Iu^tru-.ienl -J 

1,     /u.met er 

.'.     Voltmeter 

.>.     frequency meter 

¿,.    Kilowatt meter 

3.    Motors 

1.     Induct ton  and direct   cU'cam 

a. Anatomy 

b. l'erl'urmance 

c. Characteriuttcü 

d. Operation 

e. Protection (overload relaya,  circuit, brefckerj, «tc.) 

C. electrical distribution 

1.    Loop network ((¿rid) 

a» Circuit breakers 

b. Cablea 

c. Transformera 

d. Panel 

e. Switch board 

l".    13.ü KV, U0 volt, 120 volt and direct currant 

D. electrical drawingo 

1.    Operation ttymbola 

J.    Mannuol,  automatic,   Interlock und component» (timar, 

limit  uwitch,   1'low uwitch,  etc.) 

3.    On line diagram 

•i.     Full diagram 

li.     Safety 

A.    Persviiinel 

1.    Operating 

..    Maintenance 

J',    i'lant equipment 

C.    Jafety hu¿arda 
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£ELZv>'iík - A.  (Continued) 

Qn-Tho-Joh Trr.lniri? In the Operating Plants 

I.   Organisation Structura 

A.   Offaitea 
3.    An&onia unit 

C.   Ur«a unit 

11 •    Qparatliu Rala»,irr.-j In r< tuoen orraltes, Ammonia and Ur«a Unftfr« 

A. Raw mdter.'._l¿  -,:à feedstock 

B. Utility rcr, Ir trr::lp 

C. Plant intoroc.";client» 

D. RaapcnaibilAt J ;^ 

m-    PToeaaa Digerir-.; -i ricw Dlar.ram. Oueratli* Condition« and Control« 

A.   Offoltcc c,  r; •,.' — 

1. Ora: ri 

2* Örc-rir ¡ —. ^ r/ïr iretlon 

3« Yltio? A,r*o".y--.-.:•, 

4* Ster-, r.cz-'rr-M'ír» 
5. littvrv*, -*-i r t-7irí3 «tatlona 

6« Ac-cnV L   ---  •> 

'.-n •»   Jüaaanl? -ri't .---•* -V 
'.   Orneo-1 

3.   Cenarci ' 
3.    Pocü ,-»,;-  i,.; -;V r* 

a. ."•.•'..••- r-   ".-- 

b. D-V--.'^.:   ^ 

c.   •:-,<-..- : 

tí»    Cv:'. '. (*'.• -'•:•: rcTOval 
."ïrrîtîn romoval 

U*   Ocx TC<!C'~-^"Z - '* csrbon nenojdda oonvaralon 

b.   .*:T " * '. ' "•.•.CcTap 

c   »'ir.'-. <--;. . -.irro shift 
ri.   !c   --      .-V"."« e'.ilft 
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S    Removal of oar bon oxides 

a.    Carbon Dioxid« reinoval 

*>,    Final removal ol  ce bon dLoxide and r  rbon Twvy?r1dt 

6. Ammonia syntheois 

7. Ammonia refrigeration 

8. Wotatinß equipment 

a. Staam Turbine• 

b. Motora 

o.    Centrifugal compresuora 
d.    Centrifugal puiupu 

a.    Reciprocating piunpa 

9. Steea ayatem 

a. High pre asure steam 

b. Mediua pleasure steam 

o.   Condenaate return 

10. Cooling tov-jr operation 

a*   Recirculating cooling water 

b.   Water treatment 

11. Plant startup 

••   Purging of oT.'ipnent 

b.   Precautions and safety measure* 

12. Plant shutdown 

a. (tornai 
b. taergency 

13. Mleoelleneoue 
a. St a an balance1 

b. Cooling water bai ano e 

o.   RaplaoeoMnt of oatalysts 

0.   Urea unit operation 
1.   Qeneral 

2*    Control board 

3.    Qyntheaie »action 



AI't'KNIlU      A     (r:,,nt.ltuiMl) 

u. 

•7 

V. 

10. 

11. 

1.' 

1J. 

Ixoouij >u lit, I, m    .iri !. ioli 

ili'covrry   :J<"I:L lui,    ¡Jo...    1    .uni   II 

Jry^Lal 1 i/.,il. LUII   .mil   prillili-;   :,rf:tiuii 

liutut In'   i- (ui | numi, 

a. IjLewn  turbini- i 

b. Motors 

C.      Cetil l'ifvw'ul   ruiMjifr i , ir . 

d. CcilLr lftl/,;il     pm.:|    i 

c. id •<; l|it*oc ut. i lu;   e : « >iii| >f-< - ,.,!)!• i 

f.     KRC I pructil. ltir.   |"iw|•:> 

LiL«"ani  ;>y:iL(*iti 

(i.     Medium  pr'- i.iur'-    ii.r un 

b.     ¡,,)w  prea.'turc    .tenu 

e. Condc:n:».jtr   rol,crii 

Coolliv'. towrr opoiNit lun 

a. l'roceau  coollm;  tu^r 

b. Itccirculat inj;   cool In ;  w/itor 

Startup 

a«    Water run wltli  air 

I».     With  Hijueutij  (uiiiiiun 1 i   run 

e.     HILIIOUL   tti|Unuuti   (unumii In   nm 

Normal  oliutdown 

o.     Vor "• oui;  porljd of I, I um 

I'.     For  uliort   purl oil  uT  tini" 

lj!icr;'iMicy   ¡iliutildwii 

l.      telrctrlc    power   I'nl I uro 

b. ¡.itrum  failure 

c. Cocilüi,".   w.iter   1"HI I uri- 

ci.     Instrument   dir   Ini Imo 

Mljce 1 liuiooiiM 

.1.      Strum  liai unci; 

b.    Cool lnr  water  bulan' 

• .     i'ri Uiiir,  tr.it 

d. Draining   of  :n, ¡utiun   l'ruiu  rcuctor 



APPENDIX     A   (Continued) 

IV. Plant   Sal'wty 

A.     itulea and Kc,;ulation3 

3.     ¿ufety liazarcia 

1, Operating personnel 

2. Kaiiuc.i-u - |-..'-"inol 

C.     Safety   equipment 

1. Locatici 

2. Use 

3. Ligations 

i,.    Maintenance 






