
2

 
 
 

 

Chairp
 

 

1 DAP
 Mr. 

2 Phos
Mr. R

3 Nove
Prod
Mr. R

4 Gua
Syste
Mr. A

5  Util
Mr.: 

 
 

24th AFA I

person:  

Sami

 

P & Phosph
John Wing

sphate Plan
Richard D. 

el Large Sc
duction 
Rinat Ander

ranteed (Ri
ems through
Armaghan Y

lization of S
Zaid Halas

Int’l. Te

i AMARN

horic Acid P
g - Phosphat

nt Yield Com
Harrison – 

cale Energy 

rzhanov, De

isk Free) En
gh Avanceon
Yusuf – Bus

Satellite Ima
sah  - Senior

 

echnical F

EH 

QES Man

Plant Impro
e Consultan

mparisons  
Process Sup

Efficient T

eputy Techn

nergy Savin
n's Propriet
siness Mana

age To Impr
r Chemist  

Fertilizers

S

nager – T

vement 
nt  

pervisor / Fe

Technology f

nical Directo

ngs in Wate
tary "iwater
ager 

rove Solar P

s Confere

Sessio

The Arab 

ertilizer Con

for Urea 

or of Innovi

er and Steam
r" & “iboile

Ponds Prod

ence  

on I 

Potash C

J

nsultant 
P

iations 

R
U

m 
er” 

A

duction 

Company

John Wing

PegasusTSI

R&D Instit
Urea  

Avanceon

APC

 

 

y 

, P.E. U

I Inc. U

tute of R

P

C  J

USA 

USA 

Russia 

Pakistan 

Jordan 

Session II



24

 
Abstrac
 
A select
DAP inn

 D
 B
 th
 s
 P
 A
 a
 D
 P
 C
 T

 
Phosph

 C
 N
 C
 U
 R
 R
 A
 A
 P

Project 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

4th AFA In

D

ct: 

tion of attra
novations i
Dual Mole R
BFL Vapori
he reactor-
scrubbing –
Product Sc
Automated 
adjusts pro
Dual diame
Pipe React
Cooler Air C
Tran-Tech 

oric Acid p
Conversion
No need fo
Conversion
Utilize gyps
Recover ur
Recover flu
A variety of
Advances i
Purify phos
manageme

nt’l. Tec

DAP & PH
Mr

active mod
nclude: 
Reactor-Gr
izer/Scrubb
-granulator
– potentiall
reen Diver
Recycle C
cess to kee

eter reactor
or 
Chiller 
Product Co

plant projec
n from Dihy
r most eva

n to Hemi-D
sum – man
anium – m

uosilicic aci
f profitable 
n dry gyps

sphoric acid
ent and sta

 

chnical Fe

HOSPHORI
r. John Win

John

difications a

ranulator A
ber - Vapo
r acid scrub
y eliminatin
rter System
Control - co
ep size in m
r (pre-neut

ooler 

cts to cons
ydrate to H
aporation. U
Di – similar
ny ways to 

major invest
id – high-p
uses for p

sum stackin
d to technic
art-up issue

ertilizers

IC ACID PL
ng - Phosp
 Wing, P.E

are describ

Acid Scrubb
rizes all am
bber. This 
ng need fo

ms – easy c
ontinuously
mid-range.
ralizer) 

ider include
emi: Make

Usually no 
r benefits p
make gyps
tment with 
urity grade

phosphogyp
ng 
cal or food
es are disc

 Confere

LANT IMP
phate Cons
E. -  USA 

bed, based 

bing 
mmonia wit
unit provid

or any tail-g
capacity inc
y monitors r
. 

e: 
es acid at 4

rock grind
plus 98.5% 
sum an ass
high profit 

e for AlF3 fe
psum 

 grade 
cussed 

nce  

PROVEMEN
sultant 

on succes

th free hea
des a 3rd st
gas scrubbe
crease 
recycle par

42% concen
ing is need
recovery &

set rather t
potential 
eed 

NTS 

ssful projec

at from air le
tage of 
er. 

rticle size a

ntration vs
ded. 
& clean gyp
than liability

cts. 

eaving 

and 

. ~27% 

psum 
y 

 

Session II



2

 
Abstrac
 
Introduc
Estimat
Process
◦ Elimin
◦ Reduc
◦ Identif
◦ Redire
Process
1. Site s
2. Open
3. Close
4. Proce
5. High 
6. Impro
7. Non-C
8. Calci
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

24th AFA I

Rich

ct: 

ction - Peg
ed Range 
s Changes 
ate off-site

ce phospha
fy opportun
ect fresh wa
s Alternativ
selection a
n Circuit Pr
ed Circuit P
ess Water 
Strength F

oved Wash
Contact Ev
nation 

nt’l. Te

P
hard D. Ha

asusTSI C
of P2O5 L
to Reduce

e discharge
ate flow to 
nities to rec
ater make-

ves 
nd climate 
rocesses – 
Processes 
Recycling 

Fluoride Re
hing and/or
vaporator C

 

chnical F

Phosphate
arrison – Pr

Peg

Core Busine
osses to G
e Phosphat
es 
gypsum st

cycle proce
-up to gyps

conditions
no recove
– some re

ecycle 
r Double Fi
Condenser

Fertilizers

e Plant Yiel
rocess Sup
asusTSI In

 

ess Activitie
Gypsum Sta
te Losses:

tack 
ess water 
sum stack

s - typical p
ery of pore 
covery of p

iltration 
r Cooling 

s Confere

ld Compar
pervisor / F
nc. - USA

es 
acks 

plants, Flor
moisture P

pore moistu

ence  

risons 
Fertilizer Co

rida and N.
P2O5 
ure P2O5

onsultant 

 Africa 

 

Session II



 
Abstrac
 
R&D In
advance
stock co
propriet
offer sta
By the 
(URECO
To be a
industry
plants (c
effective
The key
- Synth
includin
 
- Urea m
losses a
- Stripp
and pro
� Subm
the proc
- Doub
technolo
 
- Simplif
different
investm
 
Innovati
unit as w
for it to 
increase
R&D Ins
for urea
 
 
 
 
 
 
 
 
 
 
 

 

2

Novel L
Mr. R

ct: 

stitute of U
ed product
osts, impro
tary license
ate of the a

present m
ON 2006®
able to pro
y we’ve dev
capacity ov
eness requ
y features o
esis reacto
g Vortex M

melt separ
and increas
ing distillat
longing the

merged car
cess intern
ble-stage 
ogies.  

fied equipm
t pressure.

ment and co

ive R&D In
well as for
be the mo
es up to 60
stitute of U

a production

24th AFA 

Large Scal
Rinat Ande

Urea is a 
tion techno
ove safety
es and “kn
art solutions
moment w
) and avera

ovide comp
veloped an
ver 2000 tp
uirements. 
of our adva
or operate

Mixer, Long

ation at se
se the effic
tion in CO2
e operating
rbamate co
al heat to g
melt distil

ment lay-ou
. Thus, the
onstruction 

nstitute of U
r the rehab
ost rational 
0% and ene
Urea univer
n providing

 

Int’l. Te

le Energy E
erzhanov, D

R&D Ins

leading en
ologies tha

y and ecolo
now-hows” 
s to increa
e have de
age-scale 
plete servi
n energy-ef
pd) that co
 

anced tech
es at 200 b
gitudinal Se

everal stag
ciency of di
2 flow at 9
g period of 
ondenser o
generate 3
lation red

ut as a res
e HP equip

and assem

Urea techn
bilitation of 

investmen
ergy costs 
rsal techno
g perfect op

echnical F

Efficient T
Deputy Tec
stitute of U

 

ngineering 
at help ou
ogy efficie
 for the m
se plant pr
eveloped t
(URECON
ce and to 
fficient tec
rresponds 

nology are
bars and i
ectioning E

es during t
istillation p
90 bars allo
the strippe

operating a
3 Bar steam
duces the 

ult of the s
ment can b
mbly costs 

nology can 
an existing

nt there sh
deplete su

ology for la
perational 

Fertilizer

Technolog
chnical Dire
Urea – Rus

company 
r custome
ncy. R&D 

majority of u
roductivity.
technologie

N 2007®) u
be on the

hnology fo
to the pres

e:  
s equippe

Element and

the synthe
rocess.  
ows achiev
er due to le
at 90 bars 
m.  

equipmen

synthesis a
be position
for the ere

be used fo
g plant wit
ould be at 

ufficiently (
arge capac
and econo

rs Confere

gy for Urea
ector of Inn
ssia 

focused o
ers to cut t

Institute o
urea techn
  
es for con
rea plants.

e edge of 
or construct
sent enviro

d with a s
d Trays.  

esis reactio

ving highe
ess wearing
provides e

nt costs 

and HP dist
ned at a low
ection of a 

or the cons
h total liqu
least 2 un

reaching 5
city units is
omical perfo

ence  

a Producti
noviations 

on the dev
their energ
of Urea is 
nologies al

nstruction 
.  
modern tre
tion of larg
onment and

set of inter

on helps to 

r process 
g service c
efficient rec

compared

tillation uni
wer height 
urea unit.  

struction o
uid recycle 
nits at a pla
50% for ste
s a compet
ormance 

ion 

velopment 
gy and fee
an owner 
lowing us 

of low-sca

ends in ur
ge-scale ur
d operation

rnal device

reduce he

performan
conditions. 
cuperation 

 with oth

ts working 
that reduc

f a new ur
process, b

ant. Capac
am).  
titive soluti

 

of 
ed-

of 
to 

ale 

rea 
rea 
nal 

es, 

eat 

ce 
 
of 

her 

at 
ces 

ea 
but 
city 

on 

Session II



 

Gu

 
Abstrac
 
Water a
necessa
corpora
 
Howeve
Who gu
Will my 
Project 
I need a
sure if I 

Avance
unique 
absolute

The pa
guarant
Pakistan

 

 
Abstrac
 
The use 
the usage
solar pon
potash).  
Satellite 
and depth
the final 
Infrared 
the areas
The main
1. Improv

2. Plan th
locatin

3. Locati
dikes.

4. Locati
pheno

 
 

2

uaranteed 

ct: 

and steam 
ary measu
te objectiv

er certain q
uarantees t

manufactu
Involves h
a specific 
can mana

on, a US 
partnersh

ely no finan

per briefly
teed (no ris
n respectiv

Utiliza

ct: 

of satellite i
e of satellite
nds system 

images were
h profiles w
images were
layer of the 
 of any susp
n benefits of
ve the proce

he salt dredg
ng any close

ing any susp
  

ing the rever
omenon.  

24th AFA 

(Risk Free
Avan

Mr

systems a
ures to mi
es of impro

questions d
he savings
uring proce
igh capital 
ROI or IRR
ge it to ach

based sy
ip to redu
ncial risk to

y describes
sk) savings
vely.   

ation of Sa

images is wi
e imagery to 
at the Arab

e processed 
which used to

e saved in sp
image was 

pect sink hole
f processing 
ess control of

ging works in
ed area aroun

ected sinkho

rse flow of th

 

Int’l. Te

e) Energy 
nceon's Pr
. Armagha

Ava

re big ener
nimize the
oved qualit

do arise wh
s and what 
ess be distu

investmen
R to invest
hieve my fi

ystem inte
uce energ
o customer

s Avanceo
s, and det

atellite Ima
Mr. Zaid 

idely used in
improve the

b Potash Co

using speci
o improve th
pecial softwa
used to chec
es.  
the satellite 
f the solar po

n the solar p
nd high dens

ole (coordina

he brine in th

echnical F

Savings in
roprietary 
n Yusuf – 
anceon – P

 

rgy cost ce
e energy 
ty, profitab

hile initiatin
 if savings 
urbed? 
nt!!! 
t; Energy o
nancial go

grator and
gy consum
rs.  

on’s “iwate
tails of proj

age to Imp
Halaseh/ S
APC – Jo

n many app
e efficiency 

ompany that 

al software 
he process co
are as an arc
ck for seepa

images for t
onds system

pond system 
sity brine an

ates) and the

he solar pon

Fertilizer

n Water an
"iwater" &
Business M
Pakistan 

enters in a 
consumpti
ility and en

g energy s
are not ac

optimizatio
oals. 

d energy m
mption in w

er” and “ib
jects at En

prove Sola
Senior Che
ordan

lications all 
of the contr
used to pro

like Infogra
ontrol and p

chiving and c
age of the br

the Arab Pot
m.  

by calculatin
nd evaluate th

e risk of thes

nds system an

rs Confer

nd Steam 
& “iboiler”
Manager 

fertilizer pl
on in orde

nvironment

savings pro
chieved? 

n is not my

manageme
water and

boiler” pac
ngro Fertili

ar Ponds P
emist 

around the 
rol and incre
oduce Carna

agh and Irdas
predict for fu
comparison 
rine from the

tash compan

ng the salt g
he dredged a

se sinkholes 

nd set the rig

ence  

Systems t
” 

ant. Every
er to bette
t sustainab

ojects, som

y business

ent compa
d steam s

ckages, the
zer Limited

Production

world. This
ease the prod
allite ( the 

ss to have d
uture actions
system (Arc
e solar pond

ny are:  

growth in eac
areas.  

on the syste

ght solution 

through 

y facility tak
er align w
ility.  

me are; 

s and am n

any, offers
systems w

e concept 
d and Nes

n 

s paper revie
ductivity of 
raw martial

density, therm
s. The data a
cMap GIS)  
ds and to loc

ch subarea, 

em and the 

for this 

 

kes 
with 

not 

s a 
with 

of 
stle 

 

ews 
the 
 of 

mal 
and 

cate 

Session II



 

 

Chairp
 

 

 

1 Th
Fe
Mr

2 FS
Mr

3 Ca
Mr
De
Mr
Syn

4 IJC
Ph
Mr

5 Rep
Ur
Mr
Sup

 
 

person:  

Mr. J

 

e major res
rtilizers (JS

r. Yuri Cher

SA Neutraliz
r. Salah Albu

atalysts for S
rs.   Ayten Y
evision  
r. Henrik La
nthesis 

C Experienc
osphoric Ac

r. AWINASH

placement o
rea Plant  
r. Bellary M
perintenden

ohn Win

search activ
SC “NIUIF
rnenko – Ge

zation with 
ustami  - Pr

Sulphuric A
Y. Wagner –

arsen - Gene

ce on Revam
cid Plants 

H PESHWE,

of  High Pr

Muhammad U
nt 

 

g 

Phospha

vities of the 
”) 

eneral Direc

Calcium C
rocess Engin

Acid and Am
– Arae Man

eral Manage

mping of Su

, PLANT HE

ressure Scru

Usman – Ma

S

ate Consu

Research In

ctor 

Compounds
neer 

mmonia Pla
nager – Caty

er, Marketin

ulfuric Acid

EAD 

ubber in SA

aintenance 

Sessio

ultant– J

Institutes for

ants 
ylest 

ng & Sales 

d and 

AFCO-II 

on II 

John Win

r JSC “N

JACOB

Haldor
Topsoe

IJC 

SAFCO

g P.E. - U

NIUIF” R

BS U

r 
e 

D

Jo

O S.

 

 

USA 

Russia 

USA 

Denmark 

Jordan 

S. Arabia 

  



2

The m

 
Abstrac

 
The pap
“NIUIF”
Russian m

 

 

 
Abstrac
 
 
As envi
plant op
phospha
cooling 
precipita
treat flu
neutraliz
scrubbe
condens
with ph
used be
several 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

24th AFA I

major resea

ct: 

er describes
”) and shows
mineral ferti

ct  

ronmental 
perators w
ate plants
pond wate

ate as the 
uoride con
zation prio
ers to remo
sers. If a m
osphate ro
ecause it i
calcium co

nt’l. Te

arch activi
M

s the main 
s technologi
ilizers plants

FSA N
Mr

regulation
will eventu
 currently 
er that is s
recirculati

ntaminated 
or to disch
ove fluoride
market can
ock to pro
s not profi
ompounds 

 

chnical F

ities of the
Mr. Yuri Che

JSC

research ac
ical processe
s and plants 

Neutralizat
r. Salah Alb

J

s continue
ally be re
use direc

saturated w
ng water c
water, ph

harging eff
es as fluos
nnot be fou
duce a we
itable. This
such as ph

Fertilizers

e Researc
ernenko –
C “NIUIF” 

 

ctivities of  
es developed
located in th

 

tion with C
bustami  - 
JACOBS –

 

 to restrict 
equired to 
ct contact 
with fluorid
cools in la
hosphate p
fluent. A b
ilicic acid p
und for the
eak phosp
s paper di
hosphate r

s Confere

h Institute
General D
- Russia 

Russian R
d by this In
he former So

Calcium Co
Process E

– USA 

chemical p
neutralize
barometri

de salts. M
rge cooling
producers 
better env
prior to con
e fluosilicic

phoric acid
scusses F
rock, lime a

ence  

es for Fert
Director  

Research Inst
stitute that h

oviet Union s

ompounds
ngineer 

processing
e fluoride w
ic condens

Most of this
g pond sys
typically u

vironmenta
ndensing th
c acid, it ca
. This tech

Fluosilicic A
and limesto

tilizers (JS

titute for Fe
have been im
states 

s 

g emissions
waste mat
sers with 
s fluoride i
stems. Wh
use lime o
l alternativ
he vapors i
an then be
hnique is 
Acid neutra
one. 

SC “NIUIF”

ertilizers (JS
mplemented

s, phospha
terials. Mo
recirculati

is allowed 
hen forced 
or limesto
ve is to u
in baromet
e neutraliz
not curren
alization w

S

”)  

SC 
d at 

 

ate 
ost 
ng 
to 
to 
ne 
se 
tric 
ed 

ntly 
with 

Session III



24th AF

M

Abstrac
 
The firs
experien
For ma
plant sh
build-up
An impr
dust pro
protectio
this uniq
between
consum
same ti
1oday, 4
are in o
The sec
of our 2
Advanc
Haldor 
change 
many te
This pa
offered 
primary 
for amm

Variou
conve

reforme
achieve
 
The HT
unit has
resulted

 

 

FA Int’l.

C
Mr. Henrik

Mrs.   

ct: 

st Part of t
nce we hav
ny sulphur

hutdowns is
p caused by
roved prote
otection ca
on catalyst
que VK38 
n screening

ming and ex
me signific
4 years lat
perating ar
cond part o
5-mm dais

ced Reform
Topsoe Af
reforming

echnologies
per descri
to the amm
reformer a

monia produ
us options 
ective gas 

er (HTER) t
ed, while th

ER teleolo
s been reva
d in a 33% 

. Technic

Catalysts f
k Larsen –

Ayten Y. 

this paper 
ve gained 
ric acid pla
s the scree
y plugging 
ection agai
atalyst in t
t in the sha
dust prote

gs compar
xpensive sh
cant saving
ter, close to
round the w
of this pape
sy dust pro
ming Tech
fS (Topsoe
 technolog
s such as s
bes how th
monia indu
and due to
uction.  
are availab
heated refo

technology
e methane

gy has now
amped with
increase in

 

al Fertiliz

for Sulphu
– General M
Wagner – 

Haldor T

describes
on VK69 a
ants the bo
ening requi

by dust pr
nst pressu
he top of 
ape of a 2
ection cata
red to the 1
hutdowns f
gs in blow
o 80 install
world.  
er disclose
tection inst

hnology fo
e) supplies
gy. The Ha
syngas, hy
he HTER t
ustry. For a
o high refor

ble for a ca
orming sta

effective 
y is a prove
e leakage is

w been in s
h an HTER
n reforming

zers Conf

uric Acid a
Manager , 
Area Man

Topsoe – D

s case stor
and VK-701
ottleneck f
irement of 
resent in th
ure drop bu
Bed 1. In 
5-mm Dais

alyst result
12 mm Dai
for catalyst

wer energy 
lations with

s actual op
tallations.  

or Ammon
s a full ran
aldor Tops
ydrogen. m
technology
a new amm
rming temp

apacity incr
ands out as
perspectiv
en revamp 
s retained 

successful 
R installed d
g capacity.

ference 

and Ammo
Marketing

nager – Ca
Denmark

ries disclos
1 LEAP5TM
for prolong
Bed 1 due

he feed gas
uild-up can 

2007 Top
sy. Installa
ts in a dou
sy. Conseq
t screening
result from

h 25 mm D

perating ex
 
ia Plants
nge of refo
soe Exchan

methanol, an
y .is adopte
monia plan
perature st

rease in the
s an attract
ve. The Hal

option  wh
at a low le

commerci
downstream
 

onia Plants
g & Sales S
atylest Dev

sing some
M.  
ged operat
e to increas
s.  
be obtaine

psee introd
ation of a 1
ubling of th
quently, th
g is reduce
m the lowe

Daisy dust p

xperience o

orming tec
nge Reform
nd ammon
ed in an a
t, impleme
till retains a

e front-end
ive option 
ldor Topsie
here a cap
vel.  

al operatio
m of an Au

s 
Synthesis
vision 

e of the op

ting time b
sed pressu

ed by the u
duced a ne
15 cm top 
he operatin
e number 
d and at th
er pressur
protection c

obtained fro

chnologies 
mer (HTER
nia.  
mmonia pl

enting the H
a low meth

d of an amm
from both a

e exchange
acity incre

on since: ea
uto thermal

Session

s 
 
 

perating 

between 
ure drop 

use of a 
ew dust 
layer of 
ng time 
of time- 

he  
re drop. 
catalyst 

om one 

which also
R) technolo

lant and w
HTER redu
hane slippa

monia com
a technica
e  
ase of 20 -

arly 2003. A
l Reformer 

n II 

Mr. Henr

Mrs.Ayten

o includes
ogy is app

what benefi
uces the si
age, which 

mplex. Out o
l as well as

-25 % can 

A full size 
(ATR), thi

 
rik Larsen 

 
n Y. Wagner

s heat ex-
plicable to 

ts can be 
ize Of the 
is crucial 

of these 
s a cost 

easily be 

industrial 
s has 



2
 

IJC E

Abstrac
Freque
continu
After s
to oper
In order
the equi
Manufac
time to 
1. OBJEC
2. PROJE
3. CHAL

of any pro
 
Our IJC’s
proposal 

 

 
Abstrac
 
The Ind
operatio
phospho
 
IJC is h
Double 
Agri’s s
capacity
 
Normall
We see
optimiza
only it re
 
Debottle
of any p
 
Our IJC
restrictio
improve

 

 

24th AFA I

EXPERIEN

ct: 
ent failure
uous prod
everal sh
rate the p
r to overcom
pment with

cturing of n
put the pla
CTIVE 
ECT SCOPE

LLENGE IN H

ocess is limit

s experiences
of capacity e

Repla
Mr.

ct  

do Jordan 
onal and 
oric acid pl

having 200
Absorption

single stag
y since its c

ly the proc
e lots of 
ation. Deb
equires cor

enecking is
process is l

C’s experie
ons, inade
ed efficienc

Int’l. Te

CES ON R

Mr

e of High P
duction los
ut downs

plant at de
me the chal
h upgraded 
ew Scrubbe
nt back in o

E 
HAND 

ted by the low

s on debottle
enhancemen

cement of
. Bellary M

Chemicals
safety fiel
lants. 

00 MTPD 
n process 
ge hemihyd
commissio

cess plants
plants are
ottleneckin
rrect evalu

s like remo
limited by t

ences on 
equacy in 
cy are discu

echnical F

REVAMPIN

r. AWINAS

Pressure 
ss. 
 and repa
esigned p
llenge on p
material in

er, Air liftin
operation.P

west capacity

enecking like 
t with improv

f  High Pre
uhammad 

SA

s Company
ld at its 

sulfuric a
and 700 M
drate proc

oning.  

s will have 
e expande
ng for incre
ation studi

oving the w
the lowest 

debottlene
cooling s

ussed. 

Fertilizers

NG OF SUL
PLANT

SH PESHW
IJC – Jor

 

Scrubber 

airs equip
parameter
lant reliabil
n May 2011
g of 65 T n

Paper Conte

y steps in the

waste heat b
ved efficiency

essure Scr
Usman – M

AFCO - S. 
 

y is commi
Eshidiya c

acid plant 
MTPD of P2
cess. Both

10-15% e
ed to high
emental ca
es. 

weakest lin
capacity st

ecking like
systems &

 

s Confere

LFURIC AC
TS 
WE, PLANT
rdan 

in SAFCO

pment reli
rs.
ity, SAFCO
. 
ew Scrubbe

ent ( not lim
4. 
5. 
6. 
7. 

e process. 

boiler limitatio
y are discuss

rubber in 
Maintenan
Arabia 

itted for its
complex c

based on 
2O5 phosp

h the proce

xtra margi
her capacit
apacity co

k in a cha
teps in the

e waste h
& proposal 

ence  

CID AND P

T HEAD 

O-II Urea 

ability co

 Manageme

er and repla
mited to the
PRE-SD PR
EXECUTION
SUCCESS V
SUCCESS S

on, sulfur flow
sed. 

SAFCO-II 
ce Superin

s continual
comprising

Monsanto
phoric acid
esses are

n than the
ties throug
sts less th

in, maximu
 process.

heat boiler 
of capac

PHOSPHO

Plant cau

uld not be

ent decided

acement wa
e below, few
EPARTIONS
N (SD PHAS
VALUE 
STORY

w restrictions

Urea Plan
ntendent  

 improvem
 of sulfur

o’s Double
d plant bas
 in operat

e nameplat
gh modern
han the ne

um produc

limitation
city enhan

ORIC ACID

used 

e achieve

d to take the

as done suc
w more poin
S 
SE) 

s, inadequacy

nt 

ments in bo
ric acid a

e Conversi
sed on Hyd
tion with f

e capacitie
nization a
ew plant a

ction capac

, sulfur flo
cement w

Se

D 

ed 

e challenge

ccessfully in
nts may be 

y in cooling s

 

oth 
nd 

on 
dro 
full 

es. 
nd 
nd 

city 

ow 
with 

ession II

e to replace

n short 
added)

systems & 

e 



 

 

 

Chairp
 

 

 

1 Mee
Flu
Mr.

2 Rev
Mr.

3 Bes
Con
Mr.
(De

4 Hea
Stor
of L
Mr.

 

2

person:  

Mr. S

 

eting enviro
uid –bed Gra
. Harald Fra

vamping of 
. Narayansa

st-practice o
ncept to Imp
. salah Abdu
esignated). 

alth, Safety 
ry behind A

LTI-s 
. Sami Amar

24th AFA I

Saed BOK

P

U

onmental is
anulation w
anzrahe – P

f a Conventi
amy Selvaraj

on RBI driv
plementatio
ulaziz Zaina

and Enviro
APC Succes

rneh/ QES M

nt’l. Te

KISHA  

Plant Ma

UAE 

ssues facing
with Plants 
Process Man

ional Total R
aj – Head of

ven Integrity
on  
aldin - Senio

onment in F
ss in achievi

Manager 

chnical F

Se

anager -  

g new and e

nager 

Recycle Ure
f Urea -1 Pl

y Assurance

or Inspectio

Fertilizer In
ing 4000000

Fertilizers

essio

Ruwais F

existing urea

ea Plant 
lant 

e from 

n Engineer 

ndustry  
0 MHW Fr

s Confere

n III 

Fertilizer 

a Uhde F
Techno

QAFC

GPIC

ree 

ence  

Industrie

Fertilizer 
ology B. V. 

CO 

APC  

 

 

es (Fertil)

Netherlan

Qatar 

Bahrain 

Jordan 

 

) 

nds 

S

 

 

ession IIII



Meetin

 
Abstrac
 
In rece
bodies. 
ammon
with the
While th
efficienc
ammon
industry
In NPK 
without 
and the 
from the
evapora
The ble
various 
In accor
for achie
With UF
integrat
In this p
especia
Techno
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ng environ

ct: 

nt years m
This has le
ia and ure

e demands 
he reductio
cy, reducin
ia reductio

y. 
or AN plan
any difficu
product. F

e acidic sc
ation plant 
eed from th
ways. 
rdance wit
eving amm
FT's Ammo
ed into the

paper vario
ally UFT´s p
logy, which

nmental is

Mr
Uhde F

many envi
ed to a sign
a dust for 
from their 

on of dust 
ng ammonia
ons can b

nts the res
ulty, as in th
For a urea 
crubber con
and which 
he ammon

h our com
monia emis
onia Conve
e granulatio
ous availab
proprietary
h combines

 

ssues faci

. Harald Fr
Fertilizer T

ronmental 
nificant red
new urea 
environme
emissions

a emission
be achieve

sulting blee
hese plant
fluid-bed g
ntains com
until now a

nia scrubbe

mitment to
sion reduc
ert Techno
on process
ble and ind
y Ammonia 
s minimize

ing new an
with Pla

ranzrahe –
Technolog

 

regulation
duction in t
fluid-bed g

ental autho
s can be a
ns in a urea
ed by insta

ed stream f
ts the bleed
granulation 
mponents w
are usually
er must be

o improve o
ctions from 
ology the a
. 
ustrially pr
Convert 

ed ammonia

nd existing
nts 
Process M
y B. V. – N

ns have be
he permiss
granulation
orities to red
achieved b
a granulatio
alling acid

from the ac
d contains 
plant the s

which cann
y not part o
e processe

our fluid-be
urea fluidb

acidic bleed

roven optio

a emission

g urea Flu

Manager 
Netherland

een amen
sible emiss
n plants. Bu
duce their 

by using sc
on plant is 
ic scrubbi

cidic scrub
componen

situation is
not be proc
of the produ
ed in som

ed granula
bed granula
d from the 

ons for gran

ns with redu

uid –bed G

ds 

nded by th
sion levels 
ut existing 
emissions 
crubbing s
more com

ng system

bber can be
nts which a
s more com
cessed in 
uct specific
e way. Th

ation proce
ation plants
ammonia 

nulation pla

uced produ

Granulation

he regulato
for  
plant oper
to the env

systems wi
mplicated. In
ms well kn

e reintrodu
are already

mplicated. I
a standard
cation. 
his process

ss UFT ha
s. 
scrubber 

ant operato

uction cost 

n  

ory 

rators are 
vironment.
ith higher 
n principle 

nown in th

uced into th
y present in
n this case

d urea syn

sing can b

as develop

has been 

ors are pre

will be dis

also faced

separation
significant

he fertilizer

he process
n the plant
e the bleed
thesis and

be done in

ed options

successful

esented. In

cussed. 

d 

n 
t 
r 

s 
t 

d 
d 

n 

s 

l 

n 



 

 
Abstrac
 
In July 2
for reva
The orig
before r
The sco
designe
to 1610 
 
The incr
plant (a
opted fo
convers
pressur
this, the
increase
 
 Beside 
improve
crystalliz
capacity
(after pa
 
The pro
Enginee
Qatar C
during c
 
The pro
plant wa
was exe
 
The per
its revam
 
 
 
 
 
 
 
 
 
 
 
 

 

2

R

ct: 

2007 Qata
mping of th
ginal capa
revamping,
ope of the 
ed with Eur

MTD (abo

rease in pl
bout 50% 
or revampi
sion and m
e equipme

e HP Carba
ed Carbam

the Melam
ement to el
zer was re
y 65 MT/h 
assing thro

oject was 
ering, Proc

Construction
constructio

oject involv
as running
ecuted with

rformance 
mp objectiv

24th AFA 

Revamping
Mr. Nar

r Fertilizer 
he Total R

acity of the
, at a capa
 Revamp 
rotecnica te
out 30% inc

ant capaci
increase in
ng the syn

minimize the
ents i.e Se
amate pum

mate flow. 

mine integr
liminate th
eplaced wit
was instal

ough Polish

executed 
curement p
n Compan
n and also

ed making
. The rema
h a very go

test of the 
ves. 

Int’l. Te

g of a Con
rayansamy

Q

Company 
ecycle ure

e QAFCO 
city of 132
project wa
echnology.
crease in c

ty was ach
n Carbama
nthesis uni
e modificat
econdary re
mps were re

ration, the 
e ammonia
th an evap
led. The tre
hing Unit) 

using EP 
part of the P
y (Qcon), f

o Supervisio

g around 45
aining 20%
ood safety r

revamped

echnical F

nventional 
y Selvaraj –
QAFCO – Q

 

(QAFCO) 
a plant (To
Urea-1 pla
0 MTD. 

as to integ
. The revam
capacity) 

hieved by u
ate flow to t
t with its H
tions in the
eactor, Str
eplaced fro

other majo
a and urea
poration se
eated cond

& C strate
Project. An
for executin
on during c

50 Tie-ins. 
% job was c

record. 

 Urea-1 pla

Fertilizer

Total Rec
– Head of U
Qatar 

and Urea 
oyo techno
ant was 10

rate the U
mping was

utilizing the
the synthe

High Efficie
e downstre
ripper, Car
om reciproc

or objectiv
a emissions
ection and 
densate fro

egy. Urea 
nother cont
ng the con
commissio

80% of th
ompleted i

ant is over

rs Confere

cycle Urea
Urea -1 Pla

Casale (US
logy) locat

000 MTD; 

Urea-1 plan
s aimed at 

e recycle C
sis loop co

ency Comb
eam section
rbamate co
cating pum

ve of the U
s from Ure
a brand ne

om this uni

Casale w
tract was s
struction p
ning and s

e construc
n a shutdo

. This is a 

ence  

a Plant 
ant 

SCA) signe
ted in Mesa
the plant 

nt with a n
increasing 

arbamate f
ompared to
bined (HEC
ns. This inv
ondenser a

mps to Cent

Urea-1 reva
ea-1 plant t
ew proces
it is suitabl

was respon
signed with
part. Urea C
tart up of t

ction work w
own lasting

successful

ed a contra
aieed, Qata
used to ru

new 60,000
the urea s

flow comin
o the stand
C) process 
volved inst
and Mixing
trifugal pum

amp projec
to the sea.
s condens
e for use a

sible for t
h a local co
Casale pro
he plant. 

was carried
g 26 days. T

l revamp p

S

 

act 
ar. 
un, 

0 t/y Melam
synthesis c

ng from the
 alone plan
to improv

talling Fou
g Tee. In a
mps, to cop

ct was env
. To achiev
sate treatm
as Boiler F

he Basic &
onstruction 
vided site a

d out with t
The compl

project, hav

ession III

mine plant
capacity up

e Melamine
nt). Casale
e the CO2
r new high
addition to
pe with the

vironmental
ve this, the

ment unit of
Feed Water

& Detailed
contractor

assistance

the Urea-1
ete project

ving met all

I

t 
p 

e 
e 
2 
h 
o 
e 

l 
e 
f 
r 

d 
r 
e 

 
t 

l 



 
Abstrac
 
In recen

 in the s
and oth
process
items of
This pa
RBI tec
impleme
which h
to delive

_ Enhan
_ More 
_ mainte
_ Impro
_ Captu
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 

2

B

ct: 

nt years, th

setting of 
her static p
s which, wh
f plant, whi
per outline
chnology a
entation an

have been 
er ….. 

nced integr
focused in
enance co
ved ‘workin

ure technica

24th AFA 

Best-prac

Mr. N

he applicab

inspection 
plant items
hen correct
ilst minimiz
es a reliab
application
nd actual i
achieved t

rity 
spection s
ntrol strate
ng togethe
al corporat

Int’l. Te

tice on RB
Conce

ader A.Ra

ble Legislat

strategies
s, through 
tly applied,
zing equipm
le and pro

n and. Th
integration
to date. Wh

trategies 
egies to red
er culture’ 
te memory 

echnical F

BI driven In
ept to Impl
him - Inspe
GPIC – Ba

 

tion in a nu

s (inspectio
the use of
, is used to
ment failure
oven RBI d
e paper a
 of the sa
hen this te

duce equip

Fertilizer

ntegrity A
lementatio
ection Sup
ahrain 

umber of co

on intervals
f RBI (Risk
o formally o
e risks cau
driven equi
also descr
me into th

echnology i

pment failur

rs Confere

ssurance 
on 
erintenden

ountries pe

s, methods
k Based In
optimize in
sed by the
pment inte
ribes the 

he existing 
s impleme

re risks 

ence  

from 

nt 

ermits grea

s and cove
nspection) 
spection e

e relevant d
egrity assu
challenges
systems, 

ented at an

ter flexibilit

erage) for 
technolog

efforts for e
deterioratio
urance proc
s faced b
together w

ny plant site

S

ty  

pressure 
gy. It is a t
each static 
on mechan
cess best-
by GPIC d
with the RB
e, it has be

ession III

equipment
technology
equipment
isms. 
practice in
during the
BI benefits
een shown

I

t 
y 
t 

n 
e 
s 
n 



 
Abstrac

 
1. Paper 

till S
cont

2. Detaile
2.1. Appl

1800

2.2. Instil
dyna
8 sch
and 
heav
pres

2.3. Usin
Com
appl

2.4. Appl
have
in w
occu
and 

2.5. Usin
supe
moti
thos
his a
obje

2.6. Deve
serv

2.7. Appl

2.8. Effec
 
 
 
 
 
 
 
 
 
 
 
 
 

 

2

Story be 

ct: 

Summary: 
September-0
tributed in el

ed Slides Co
lying a safet
01:2007).  

lling , growi
amics by app
heduled foru
non-manage

vily involved
entations in 

ng the safety 
mpany Religi
lied by APC

lying the con
e already bee

which they ha
urrence, to p
risks are eff

ng the random
erintendents‟
ivation at ea
e who will b
annual safety
ectives.  

eloping and 
vice provider

lying a Worl

ctive Manag

24th AFA 

Health, Sa
ehind APC

achieving 4
08 by applyin
levating the 

overage:  
ty manageme

ing and susta
plying the co
ums for 2011
ement emplo
d in them thr
each forum 

culture in Is
ious Guidan
.  

ncept of “Inc
en conducted
ave done som
resent these 

fectively com

mness princi
‟ safety foru

ach superinte
be selected to
y objectives 

implementin
rs.  

ld Class Safe

gement Revie

Int’l. Te

afety and E
C Success

Mr

4000000 MH
ng Safety Le
level of safe

ent system a

ain a vibrant
oncept of „C
1. These foru
oyees. The G
rough robust
are publishe

slam to serve
nce Head and

cident Recal
d in 2011); a
mething to c
situations in

mmunicated 

iple in select
ums (2 out o
endent to be 
o give the pr
and the acti

ng an effecti

fety Incentive

ew Meetings

echnical F

Environm
s in achiev
. Sami Am

AP
 

HW in APC f
eadership an
ety performa

according to 

t safety cultu
Council drive
ums are atten

GM, DGM-s 
t designed pr
ed in a book

e the safety c
d presenting 

ll Technique
at these foru
control the ri
n front of oth
to other driv

ting those fe
f 4 have alre
up to his res
resentation. 
ons he took 

ive safety pr

es Scheme. 

s.  

Fertilizer

ent in Fert
ving 40000
arneh/ QE
C – Jorda

 

free of LTI-s
nd Managem
ance to a wor

the best and

ure that empl
en Safety Ma
nded by 200
and the dep
resentations

klet and a cop

culture in th
it at each fo

e” at the safe
ums we ask th
isk and acco
hers‟ drivers
vers as well 

ew superinten
eady been co
sponsibilitie
The superin
to eliminate

ocedure to m

rs Confere

rtilizer Indu
000 MHW F
S Manage
n 

s during the 
ment methodo

rld class lev

d recent inter

loys all APC
anagement” 

0 employees 
partments‟ m
 that enhanc
py is distribu

e company b
orum. This pr

ety forums de
hose drivers

ordingly they
s (about 200
as the opera

ndents to pre
onducted in 2
s as each of 

ntendent pres
e the gap betw

monitor, con

ence  

ustry 
Free of LT

er 

period from
ologies whic
el.  

rnational saf

C employees
by conducti
at each foru

managers atte
ce the safety 
uted to each 

by preparing
ractice is un

esigned for o
s who encoun
y have succe
0 attendees). 
ational ways 

esent their sa
2011). This 
them will ex

sentation add
ween the act

ntrol and imp

TI-s

m Feb-02- 20
ch significan

fety standard

s in a continu
ing „so far” 
um from man
end these em
culture in th
employee a

g a speech pr
nprecedented

our Trucking
ntered dange

eeded to prev
Through thi
of effectivel

afety presen
practice crea
xpect that m
dresses the a
tual perform

prove the saf

S

11 
ntly 

d-(OHSAS-

uous proacti
5 safety foru
nagement em

mployees and
he company.
fter each for

resented by t
d and it is ex

g drivers (3 
erous driving
vent the inci
is practice; t
ly controllin

ntations at th
ates the need

may be he wil
actual perform

mance and th

fety perform

ession III

ve safety 
ums out of 
mployees 
d they are 
. The 
rum.  

the 
clusively 

out of 4 
g situations,
dent from 
the hazards 
ng them.  

e 
ded 
ll be one of 
mance on 
e set 

mance of our 

I

 



 

 

 

Chairp
 

 

 

1 10 
Mr

2 Cap
Mr

3 M.P
Mr

4 Ca
Mr

5 La
Fe
Ms

 

 

person:  

Mr. M

 

Years of Sa
r. Joost Roe

apacity Incre
r. Thomas  K

P. Boiler Su
r. Adel Moh

arbon Dioxid
r. Jamal Ali

test improv
rtilizer 
s. Marietta M

Mejbel AL

H

K

afurex Expe
es – Acqisiti

ease of Ure
Krawczyk –

uper Heater
hammad Al 

ide Recovery
i Al Shawoo

ements in I

Mansvelt - 

 

LSHAMM

SE Mana

uwait 

eriences in 
ion Manage

ea Plants 
– Senior Pro

r Coil Failu
Wahedi  - M

y Plant at G
osh - Metha

Indirect Coo

Technical S

Se

ERI 

ger – PI

Stamicarbo
er Mechani

ocess Engin

ure and Rep
Mechanical

GPIC – A Su
anol Plant S

oling Techn

Service Man

ession

C 

on Urea Pla
ical Enginee

neer 

placement 
l Engineer

ustainable O
Superintend

nology for G

nager 

n IV 

ants 
er 

Option 
dent 

Granular 

Stamicar

Uhde Gm

FERTIL

GPIC 

Solex 
Thermal
Science I

 

 

rbon Neth

mbH Ger

L UAE

Bah

l 
Inc. 

Can

 

herlands

rmany 

E 

hrain 

nada 



Abstra
To comb
plants, S
steel gra
resistant
solely int

 
Stamica
were ins
construc
under co
from 0.6 

During th
varying f
Scrubbe

Several 
shared a
like 316L
First an o
past 40 y
Safurex®

very low 

 

Abstra
 
 In a typ
not conv
urea pro
Thus als
options 
provides
impleme
 
 
 
 
 
 
 
 
 

 

24

10 Ye

ct : 
bat the seve
Stamicarbon
ade named S
t properties,
tended for 

rbon urea p
stalled in exi
ction materia
onstruction h
 vol % (whic

he past 10 y
from high pr

er, including 

inspections
and compar
L UG and X
overview wi
years in non
® vessels wi
 concentrat

ct :  

pical natural
verted to ure
oduction ca
so modificat
for urea pla

s examples
entation. 

4th AFA In

ears of Saf
Mr. Jo

ere carbama
n started to d
Safurex®. S
, even at ve

plants. The m
isting urea p
al and since
having a co
ch is advise

years over 1
ressure ves
HP piping a

s have been
ed with the 

X2CrNiMo 25
ill be presen
n Safurex® p
ill be discus
ion of passi

C
M

-gas based
ea due to a
pacity come
tions in the 
ant revamp

s for the t

 

nt’l. Tec

furex Expe
oost Roes –

S

ate corrosio
develop in 1

Safurex® is a
ery low conte

material was
plant to repl
e then sever
mplete synt

ed for non S

190 pieces o
ssels like Ur
and accesso

 performed 
corrosion b
5-22-2. 
nted on typi
plants. Subs

ssed. The S
ivation air th

Capacity In
r. Thomas

 ammonia /
 limited ava
es together
ammonia p

ps, including
technical so

chnical Fe

eriences in
– Acqisition
tamicarbo

 

n conditions
1992 togeth
a super dup
ent of passi

s introduced
ace deprec
ral Stamicar
thesis sectio

Safurex® pla

of Safurex®

rea Reactor
ories such a

by Stamica
behavior of t

cal corrosio
sequently th
uperior corr
he synthesis

ncrease of
  Krawczyk
Uhde Gm

 

/ urea comp
ailability of C
r with the re
plant are nec
g the modif
olutions, m

ertilizers

n Stamica
n Manager
on – Nethe

s prevailing 
her with San
lex material
vation air. T

d in the mar
ciated equip
rbon grass r
on in Safure
nts) to as lo

® equipment 
, Pool Cond
as (control) 

arbon on Sa
the tradition

on forms wh
he corrosion
rosion resist
s section. 

f Urea Pla
k – Senior 

mbH – Germ

plex, there 
CO2. Often,
equirement
cessary. Th
fications on

making refe

 Confere

arbon Urea
r Mechanic
erlands 

in the synth
ndvik Swede
l having sup
The materia

rket in 1996
ment. In 20
root urea pl
ex® material
ow as 0.1 %

have been 
denser, Poo
valves, HP 

afurex® equi
nal stainless

hich occur in
n behavior o
tance of Sa

nts 
Process E
many 

is a surplus
, the desire 
to convert 

he presenta
n the ammo
rence to a

nce  

a Plants 
cal Enginee

hesis sectio
en a new sta
perior corros
al is propriet

6 and in 199
06 Safurex®

ants have b
l. This allow

%.  

manufactur
ol Reactor, H

ejector and

pment since
s steels used

n the synthe
observed in 
furex® is cle

ngineer 

s of ammon
for an incre
all ammon

tion discuss
onia and C
actual proje

er 

on of urea 
ainless 
sion 
ary and 

98 the first S
® became th
been commi
ws to reduce

red or are u
HP Carbama
d safety valv

e 1998 and 
d in urea sy

esis section 
more than 

early demon

nia which is 
ease of the 
nia to urea. 
ses several 
O2 side. It 
ects under 

Se

Safurex® equ
he standard
issioned or 

e the passiv

nder constr
ate Conden
ves.  

experience
ynthesis sec

observed o
40 inspecte

nstrated, ev

ession IV

uipment 
d 
are 
ation air 

ruction 
nser, HP 

es will be 
ctions 

over the 
ed 
en at 



Abstrac
FERTIL
with rel
Pressur
The boi
 
Boiler d

 T
 T
 E
 D
 O
 S
 F
 F
 N
 C

In the p
during 
Manufa
 

During A
Boiler (B
hydro-te
the tota
the coils
 

Due to 
remove
kept at 5
 
Based o
both bo
Mitsubis
 
This pap
heater co
techniqu

 
 

 

24

M.P. BO

ct: 
L operates 
ated utilitie

re steam b
ler was in s

etails:  
Type of Boile
Tag number
Evaporation 
Design Pres
Operating pr
Steam Temp
Feed water T
Fuel Fired: N
Number of B
Commission
past 28 yea
the year 
cturer, and

April 2008,
B-5501A) w
est of the b
l 28 coils. T
s at this lea

non-availa
d and plug
50% load. 

on the failu
oilers and a
shi, Japan 

per describe
oil replacem

ues to inspe

4th AFA In

OILER SUP
Mr. A

a 1300 MT
es in Ruw

boilers (B-5
service for 

er : Mitsubh
r: B-5501 A 

(MCR) Cap
ssure : 48 Kg
ressure: 40 
perature: 42
Temperatur
Natural Gas
Burners- 2 ( 
ning Year : 1
ars during a
2005 boile

d concluded

, while utiliz
was carrie
boiler reve
The leak w
ak location 

ability of sp
gged at the
Additional 

ure, and lo
accordingly
and replac

es the seque
ment jobs, th
ct in-access

 

nt’l. Tec

PER HEAT
Adel Moha

TPD Amm
wais, Abu-D
5501 A&B) 
r 25 years w

hishi 36VP-1
& B  

pacity : 140 
g/cm2G  
Kg/cm2G 

20 Deg C 
re : 120 Deg
s 

front side)  
1983  
all turnarou
er integrity
d that boile

zing the pl
d out. Wat
aled leaka

was from th
is not pos

pare coils /
e headers. 

monitoring

ng service
y the mate
cement wa

ence of activ
he failure inv
sible

chnical Fe

TER COIL F
mmad Al W

FERT
 

monia Plant
Dhabi, UA
 fabricated
without any

18W  

MT per hou

g C 

unds, the b
y study w
er is in satis

ant shut do
ter dripping

age from th
he inner sid
sible by co

/ resources
Final hydr

g facility wa

e life of the
erials were
s done dur

vities during
vestigation 

ertilizers

FAILURE A
Wahedi  - M
TIL – UAE

t and 2300
AE. The U
d and supp
y problem. 

ur  

boilers wer
were carrie

sfactory co

own oppor
g was see
he super he
de of bend
onventiona

s, and to m
ro-test was
as provided

e boilers, it 
e procured 
ring the yea

g the leak re
of the leaky

 Confere

AND REPA
Mechanica

E 

0 MTPD Gr
tilities Plan

plied by M/
 

re inspecte
d by M/s 

ondition.  

rtunity, rout
n from its 
eater coils
 in the coil
l NDT meth

minimize th
s done and
d to ensure

was decid
from the 

ar 2009.   

epair, action
y coil carried

nce  

ALCMENT
l Engineer 

ranulated U
nt has two
/s Mitsubis

ed by third 
MHI, Jap

tine inspec
super hea
.  The leak
 assembly
hods due t

he down tim
d the boiler
e the safe o

ded to repla
Original E

n plan for pr
d out, usage

T 

Urea Pant 
o Medium 

shi, Japan. 

party insp
pan the O

ction of the
ater tube ba
k was from
. Generally
to in-acces

me, the lea
r was taken
operation o

ace the su
quipment 

rocurement 
e of advanc

Se

ection age
Original Eq

e Medium P
ank.   Sub

m three coi
y, the inspe
ssibility.  

aky coils w
n in to serv
of the boile

uper heater
Manufactu

of the coils,
ed inspectio

ession IV

ency and 
quipment 

Pressure 
bsequent 
ls out of 
ection of 

were cut, 
vice and 

er.   

r coils in 
urer, M/s 

, super 
on 



loc
study

Abstrac
The Gu
petroch

Ammon
commis
Ammon
CO2, 10
Howeve
plant wa
as no fu
Purely f
level an
addition
environm
Di-oxide
option to

 

Lat

 Abstra
Since mo
industry 
 
During t
improve 
Middle E
 operatin

Solex wa
friendly 
 
 
 
 

 

 

24

ations. M
y and ana

Carbon

ct: 
ulf Petroc
emical pro

nia and Me
ssioned in 1
nia plant w
015 MTPD
er, after the
as utilized 
urther CO2
for environ
nd also to t
nal CO2 fr
ment; GPIC
e Recovery
o enhance

test impro

act: 
ore than 20 
and proven

the last few 
the operatio

East, India a
ng condition

 
ants to share
equipment 

4th AFA In

Material o
alysis ind

n Dioxide 
Mr. jam

chemical In
ocessing co

ethanol pl
1998.In the
as utilized 
 from Amm
e commiss
for urea p
 was availa
mental con
test maxim
rom CDR 
C installed 
y (CDR) pla
 methanol 

ovements 
Ms. Mari

years, Solex
n it’s reliabil

years new d
on performa
and other co
ns to meet th

e this experi
as well as p

 

nt’l. Tec

of the su
dicated t

caused 
Recovery

mal Ali Al S

ndustries 
omplex com

ants, com
e original d
to produc

monia Plan
sioning of th
roduction. 
able to ach
nsideration

mum capac
plant and
a Carbon 

ant (450 M
production

in Indirect
ietta Mansv

Solex 

x indirect co
lity in more 

developmen
ance with th
ountries are 
he reality. 

ience and pr
providing the

chnical Fe

per heat
that the le
 by caus

y Plant at G
Shawoosh –

GPIC
 

Co. (GPI
mprising 12

missioned
design phil
ce 120 MT
t was vente
he Urea pl
This led to

hieve desig
ns and in o
city of Urea
 at the sa

MTPD capa
n without th

t Cooling 
vet- Techn
Thermal S

ooling techn
than 120 in

nts have been
he target of “
the living p

resent their 
e most cost 

ertilizers

er: 2¼ C
eak was 

stic attac
GPIC – A S
– Methano

C – Bahrain

C) owns 
200 MTPD 

 in 1985 
osophy of 
PD of met
ed to the a
ant in Janu
o the reduc
gn capacity
order to bri
a plant that
ame time 

city of CO2
he need for

Technolog
nical Servic
Science In

 

nology has f
nstallations f

n made base
“ no caking 

proof of Sole

latest techn
effective so

 Confere

r 1 Mo st
due to in
k 

Sustainabl
ol Plant Sup
n 

and oper
each of si

and 1700
1985, 275

thanol (tota
atmosphere
uary 1998,
ction in me
y of 1200 M
ing the me
t can be ac
cut down 

2) as it was
r additiona

gy for Gra
ce Manage
c. – Canad

found it’s pl
for all types

ed on intens
– no cleani

ex’s capabil

nology, whic
olution to co

nce  

teel.  Det
nternal th

le Option 
perintende

rates an 
ngle stream

 MTPD of
5 MTPD of 
al being 12
e. 
, all the CO
ethanol pro
MTPD of m
ethanol pro
chieved ab

on green

s seen as a
l natural ga

anular Fert
r 
da 

lace in the f
s of fertilize

sive research
ing”. Installa
lity to  mode

ch ensures o
ooling fertili

tailed 
hinning 

nt 

integrated 
m  

f single st
Carbon Di

200 MTPD

O2 produce
oduction by
ethanol. 

oduction ba
bove its no
n house g

a very viab
as. 

tilizer 

fertilizer  
er. 

h work to  
ations in  
el the  

operator  
izer.  

Se

tream Ure
i-oxide (CO

D) and the 

ed in the A
y about 120

ack to 1200
ormal capa
as release

ble and sus

ession IV

ea plant, 
O2) from 
balance 

Ammonia 
0 MTPD 

0 MTPD 
city with 
e to the 

stainable 



 

 

 

Chairp
 

 

 

1 Po
Iss

2 An
Mr

3 Co
Ob
Mr
De

4 En
Mr

5 A n
Pro
Mr
Mr

person:  

Dr. A

 

ort worker d
sa Awad HA

nalysis of Sa
r. Manish G

ommissionin
bjective Orie
r. Gian Piet
evelopment 

nvironmenta
r. Clemens K

new approa
ocess Contr
r. Christiaa
r. Luc Dieltj

Abdelhak 

H

M

development
ASAN - Bus

afety Perfor
Goswami - D

ng and Reva
ented Appro
tro Testa – C
Manager O

al friendly w
Kuhnert - A

ach for Urea
rol 

an Moons – 
tjens - Proce

KABBAB

ead of De

Morrocco 

t programm
siness Deve

rmance of I
Dy. Chief (T

amping Fer
oach 
Consultant 

O.V.S (Italy)

way of spen
Area Manag

a Plant Opt

Sales Direc
ess Enginee

S

BI 

ept. Envi

me 
elopment Ma

Indian Ferti
Technical)

rtilizer Plan

for Saipem
) 

nt catalyst re
ger Middle 

timization u

ctor 
er 

Sessio

ronment

Manager -  

ilizers Plan

nts Through

m (Italy) - Bu

ecycling 
East & Afr

using Advan

on V 

tal– OCP

J

ts F

h an 

usiness 

K

rica 
N
A

nced I
S

P 

JNSL 

FAI 

K&T  

Nickelhütte
Aue GmbH

IPCOS-
Stamicarbo

 

 

Jordan

India  

Monac

e 
H 

Germa

on 
Belgium

 

n 

co 

ny 

m  



 

Abstrac
 

FAI has
assess 

fertiliser
survey w
for the y
safety p
of incide
issues t

 

C

Mr. Gia

Abstrac
The pap
very cha
 
Theoret
to provid
 
make bu
 
The fra
dynamic
 
Leaders
success
 
Exampl
 
 
 
 
 
 
 
 
 
 

 

24

Ana

ct: 

s been con
the status 

r plants imp
was carried
years 2005
parameters
ents and f
to minimize

OMMISSIO

an Pietro T

ct: 
per brings o
allenging w

tical aspec
de tools to 

usiness an

mework, in
c structure 

ship’s attitu
s are consi

es are mad

4th AFA In

lysis of Sa
Mr. M

nducting sa
of the safe

prove their
d out for 3

5-2010.  Th
s viz. incide
fatalities an
e the occur

ONING AN
OB

Testa – Co

out how th
world class 

cts and the
accomplis

nd to fulfil  c

nto which 
the main t

ude and ca
dered. 

de availabl

 

nt’l. Tec

afety Perfo
Manish Gos

afety surve
ety perform

r performan
1 ammonia

he paper p
ence rate, 
nd plant a
rrence of in

ND REVAM
BJECTIVE 

nsultant fo

K

e strategy 
projects a

e straight im
sh the diffe

commitmen

the activit
tool for pre

apability to 

le to make 

chnical Fe

ormance o
swami - Dy

FAI - Ind

 

ey of fertil
mance of th

nce to esta
a-urea and
rovides the
severity ra

areas prone
ncidents.  

MPING FER
ORIENTED

or Saipem (
O.V.S (Ita

K&T – Mon
 

and road m
along with t

mplementa
rent expec

nts. 

ties are co
eparing acti

carve out 

the issues

ertilizers

of Indian F
y. Chief (Te

dia 

iser plants
e industry 

ablish a sa
d NP/NPK 
e results of
ate and fata
e to incide

RTILIZER P
D APPROA
(Italy) - Bus
ly) 
aco 

map has to
he implem

ations of th
ctations tha

onfined, is 
ion plans a

strategies 

s more und

 Confere

Fertilizers 
echnical) 

s for the pa
as a whole

fe and hea
complex fe
f analysis o
ality rate.  
ents so tha

PLANTS T
ACH” 
siness Dev

o be develo
entation of

e principle
at all the inv

considere
and correct

and to pro

derstandab

nce  

Plants 

ast severa
e and to he

althy workin
ertiliser pla
of accident
The analys

at plant ma

THROUGH

velopment 

oped to com
f revampin

es are focu
volved Ent

ed the bas
tive ones.

ovide a sur

le and fam

al years to 
elp  

ng environ
ants for a p
t data with 
sis also ide
anagemen

H AN 

Manager 

mplete the 
g ones. 

used and h
tities have 

se for getti

re focal poi

miliar. 

Se

ment. The
period of fiv

respect to
entifies the

nt can add

highlighted 
in mind to 

ing results

int for the P

ession V

 present 
ve years 
o various 
e causes 
ress the 

in order 
 

s and its 

Project’s 



Abstrac

W
 R

m
r
E
0

 R
It

 R
U
p
le

 R
B
th
a

 R
R
s

 

 

A ne

Abstrac
Product
global c
prices. T

relieve t
the prod
This pa
model p
Sirius@
improve
maintain
 

 

 

24

En

ct: 

Why it is im
Recycling S
metals are 
enewable 

Example: N
000 t of ore
Recycling S
t takes less
Recycling H
Using recyc
production 
essened. 
Recycling R
By recycling
he most ou
awareness 
Recycling H
Recycling p
system. 

ew approa

ct: 
tion manag
competition
The joint S

these pres
duction and
per describ

predictive c
@Max optim
ed reliabilit
ned under 

4th AFA In

nvironmen
Mr. Cl

mportant to 
Saves the E
precious n
resources 

NHA recycl
e. (average
Saves Ene
s energy to
Helps Mitig
cled metal 
through re

Reduces W
g, we can l
ut of these 
of the valu

Helps you S
provides wa

ach for Ure
Mr
M

gers of ure
n, tightenin

Stamicarbon

ssures and
d/or minimi
bes how th

control tech
mizes the o
ty of the o
all circums

nt’l. Tec

ntal friendl
lemens Ku

Nicke

recycle me
Earth 

natural reso
that will ru
ed 3300 t o

e Ni 1,45%)
rgy 
o melt dow
gate Global
reduces C

ecycling, the

Waste Prod
lessen the 
materials 

ue in recyc
Save Mone
ays to save

ea Plant O
r. Christiaa

Mr. Luc Diel
IPCOS-St

ea plants a
ng legislat
n-IPCOS S

d increase 
izing the e
he combin
hnology is 
operation o
operation a
stances. 

chnical Fe

ly way of s
hnert - Are
elhütte Au

 

etal 

ources of th
n out if exp
of nickel in
) 

n waste m
l Warming 

CO2 emissi
e greenhou

ucts in Lan
waste mat
Reduces th
ling metal,
ey 
e money. W

Optimizatio
an Moons –
tjens - Pro

tamicarbon
 

are under 
ion on eco

Sirius@Ma

the plant 
nergy cons
ation of St
used to co

of the Urea
and guaran

ertilizers

spent cata
ea Manage
ue GmbH –

 

he Earth. M
ploited at th
stead of th

etal and re
and Reduc
ons and ai
use gas em

ndfills 
terials that
he amount
 

With selling

on using A
– Sales Dire
ocess Engin
n – Belgiu

pressure to
osphere lo
x optimizat

efficiency. 
sumption. 
tamicarbon
ntinuously 

a plant min
nteeing tha

 Confere

alyst recyc
er Middle E
– Germany

Metal depo
he present
he deep im

ecycle it tha
ce Pollutio
r pollution.

missions fro

t are placed
t of metal g

g spent cat

Advanced P
ector 
neer 

um 

o maximiz
oad, and f
tion solutio

Optimizing
 

n's urea pr
push the p
ute by min
at the high

nce  

cling 
East & Afric
y 

sits are no
t rate.  
pact in the

an it does t
n 
. By saving
om factorie

d into landf
going to lan

talyst you w

Process C

e profitabi
fluctuation 
ons for urea

g urea pla

rocess kno
plant opera
nute, every
hest possi

ca 

on 

e environme

to produce

g energy in
es and indu

fills and we
ndfill as des

will benefit 

Control 

lity due to 
of oil/gas 

a plants  

nts often m

w-how tog
ation to the
y hour of th
ible produc

Se

ent to expl

 new meta

 industrial 
ustrial plan

e are able t
spite a gro

on the rec

means ma

gether with 
e limits. 
he day, res
ction level 

ession V

ore 230 

al 

nts are 

to make 
owing 

cycling 

aximizing 

IPCOS' 

sulting in 
can be 


