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OMAN INDIA FERTILISER COMPANY  (OMIFCO)OMAN INDIA FERTILISER COMPANY  (OMIFCO)

A.K.Sunil

OMIFCOOMIFCO EXPERIENCE ON UREA SHIP LOADINGEXPERIENCE ON UREA SHIP LOADING

AMMONIAAMMONIA STORAGE AND MARINE LOADING 
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Amal Gupta

AA GOOGOO andand GOIGOI jointjoint ventureventure fertiliserfertiliser projectproject inin
OmanOman..

GOOGOO willwill supplysupply gasgas underunder aa 2020 yearyear GSAGSA atat aa fixedfixed

PROJECT OVERVIEWPROJECT OVERVIEW

GOOGOO willwill supplysupply gasgas underunder aa 2020 yearyear GSAGSA atat aa fixedfixed
priceprice forfor thethe firstfirst 1010 yearsyears withwith anan escalationescalation formulaformula
therethere afterafter..

GOIGOI willwill offtakeofftake thethe UreaUrea productionproduction underunder aa 1515 yearyear
UOTAUOTA onon aa taketake--oror--paypay basisbasis atat prepre--determineddetermined pricesprices

IFFCOIFFCO willwill offtakeofftake thethe surplussurplus AmmoniaAmmonia productionproduction
1010 OO ff
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underunder aa 1010 yearyear AOTAAOTA onon aa taketake--oror--paypay basisbasis atat aa fixedfixed
priceprice..

AA projectproject withwith robustrobust economicseconomics providingproviding benefitsbenefits toto
OmanOman && IndiaIndia..
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Sohar

PROJECT OVERVIEW/ Location PROJECT OVERVIEW/ Location MapMap

Sohar
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Marmul

Salalah
Key

LNG Upstream Gas
LNG Upstream Condensate
Existing Oil
Existing Government Gas

Located at Sur Industrial State on coast near Sur
(approx 200 KM away from MCT on new Quarayat

PROJECT OVERVIEWPROJECT OVERVIEW

(approx. 200 KM away from MCT on new Quarayat
Road).

Total plant area is 170 hectare which include
provision for future expansion.

Deep water 1,000 M offshore for jetty & seawater
cooling
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cooling

Gas supply pipeline already was available.
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ProvenProven TechnologyTechnology fromfrom LeadingLeading LicensorsLicensors::
•• AmmoniaAmmonia ProductionProduction :: HaldorHaldor TopsoeTopsoe LowLow

EnergyEnergy ProcessProcess (including(including GVGV COCO22 removal)removal)

PROJECT OVERVIEW/ TECHNOLOGYPROJECT OVERVIEW/ TECHNOLOGY

EnergyEnergy ProcessProcess (including(including GVGV COCO22 removal)removal)..

•• UreaUrea MeltMelt ProductionProduction:: SnamprogettiSnamprogetti TotalTotal
RecycleRecycle AmmoniaAmmonia StrippingStripping TechnologyTechnology

•• UreaUrea GranulationGranulation :: HydroHydro AgriAgri FluidisedFluidised BedBed
technologytechnology presentlypresently UHDEUHDE

The Petroleum Oil and Gas Corporation of South Africa (Pty) Ltd   Reg. No. 1970/008130/07AFA –Cairo-Feb:2009      
AKS

•• LicensesLicenses providedprovided throughthrough ContractorContractor upup toto
finalfinal acceptanceacceptance && thereafterthereafter directlydirectly toto
OMIFCOOMIFCO..

GranulatedGranulated UreaUrea
• 1,650,000 MT Per Year

Guaranteed to meet International Quality

PROJECT OVERVIEW/ Product ExportPROJECT OVERVIEW/ Product Export

• Guaranteed to meet International Quality 
Standards

• Cargoes of 10,000 to 40,000 MT
• Design loading rate 1,200 MT / hour

SurplusSurplus AmmoniaAmmonia
About 250 000 MT Per Year
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• About 250,000 MT Per Year
• Guaranteed to meet International Quality 

Standards
• Cargoes of 8,000 to 35,000 MT
• Design loading rate 1,200 m³ per hour
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AmmoniaAmmonia PlantsPlants ofof HaldorHaldor TopsoeTopsoe designdesign-- 22**17501750MTPDMTPD..

UreaUrea plantsplants designdesign ofof SnamprogettiSnamprogetti forfor thethe MeltMelt sectionsection --
22**25302530 MTPDMTPD

TECHNOLOGY FEATURESTECHNOLOGY FEATURES

22 25302530 MTPDMTPD..

FluidisedFluidised bedbed granulationgranulation technologytechnology ofof HydroAgriHydroAgri (now(now
Uhde)Uhde)..

UtilityUtility:: 22 FrameFrame 66 GasGas turbinesturbines (( DLNDLN Mode),Mode), 33 thermalthermal
Desalination,Desalination, IntegratedIntegrated dede aerators,aerators, freshfresh coolingcooling aterater
system,system, seasea waterwater intakeintake outout fallfall system,system, NitrogenNitrogen
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generationgeneration byby cryogeniccryogenic processprocess..ExternalExternal gridgrid
commissionedcommissioned inin 20082008 MarchMarch forfor importimport ofof powerpower upup toto
3030MWMW..

AmmoniaAmmonia storagestorage andand shipship loadingloading..

AA twotwo berthberth fingerfinger jettyjetty isis underunder operationoperation
extendingextending aboutabout aa kilometerkilometer fromfrom thethe shoreshore lineline

PROJECT OVERVIEWPROJECT OVERVIEW-- PRODUCT LOADINGPRODUCT LOADING

extendingextending aboutabout aa kilometerkilometer fromfrom thethe shoreshore lineline
withwith maximummaximum draftdraft ofof 1414 metersmeters..

ShipsShips withwith capacitycapacity uptoupto 4000040000 MTMT (urea)(urea) cancan bebe
loadedloaded..

ShipsShips withwith capacitycapacity uptoupto 3000030000 MTMT (ammonia)(ammonia)
bb l d dl d d
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cancan bebe loadedloaded..
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Plants Performance

Year Production,MT Capacity Utilisation,% Export/ Sale,MT

Ammonia Urea Ammonia Urea Ammonia Urea

2005 821559 1057579 -- -- 197673 992479

2006 1197836 1692762 100.66 102.46 236518 1679177

2007 1264146 1902866 106 23 115 19 145706 1916893
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2007 1264146 1902866 106.23 115.19 145706 1916893

2008 1306735 1952151 109.81 118.17 199261 1956591

Zero date : 15-08-2002 Commercial production :14-07-2005

Physical Properties  Of AmmoniaPhysical Properties  Of Ammonia

Physical Properties
Atmospheric Boiling Point -33.35 0C
Freezing Point 77 70 0CFreezing Point -77.70 0C
Critical Temperature 132. 40 0C
Critical Pressure 114.25 bar
Latent heat at atm condition 1370.76 KJ/Kg
Density Liquid/ Vapour Kg/M3 682 /0.981
Ignition Temp 651  0C
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g p
Flammable limits (% by Vol. of Air) 16% to 25%

• Since liquid ammonia vaporises readily & has great
affinity to absorb water it can cause severe burns in
contact with skin by freezing the tissue subjecting it to
caustic action.
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General :Type of Storage Tanks

Bullets

Spheres

Atmospheric pressure (Pressure less )Storage 
Systems.

a. Single wall tank 
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b. Double walled tank

c. Double walled integrity tank.

General:Bullet Type Storage Tank

• Storage of Liquid Ammonia at ambient Temp. (Max
ambient temp 50 0C & Pressure is 20.326 bar)
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• Cylindrical vessel called bullets

• Capacity for relatively small quantity of up to 150 Mt of
Liquid Ammonia.



7

General :Sphere Storage Tank

• Storage of Liquid Ammonia at 00C &
4.6 bar pressure are in use

Insulation
• Up to 3000 Mt storage.

• Effect of stress corrosion
cracking (SCC)are a problem
with Spherical Storages.
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General: Atmospheric pressure Storage Tank

• Atmospheric pressure tank of less than 5000 tones
to 45,000 MT storage capacity are in operation, g p y p
today.

• Above 5000 MT flat bottom pressure less storage is
the accepted design

• Stress corrosion cracking has not been observed in
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flat bottom tanks, where liquid ammonia is stored at
–33 0C.

• Addition of ever 0.2 % water can act as inhibitor.
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General : Single wall tank 
Atmospheric pressure Storage Tank

External
insulation
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CONCRETE

TANK Foundation pillers

Load bearing Insulation

General:
Double walled tank Atmospheric Tank

Suspended Insulation

Perlite Shell
Insulation

Deck

Inner Cup
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CONCRETE

TANK Foundation pillers

Load bearing Insulation
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General: Double walled integrity tank

Suspended Insulation

Inner cup

Annular Space

Outer Shell

Insulation

Deck
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CONCRETE

TANK Foundation pillers

Load bearing Insulation

OMIFCO STORAGE Tank T-01 & T-02

Product NH3

51-T-01/02

Liquid Ammonia Storage Tank
Capacity = 30,000 MT

Inner Tank Dia = 38,000 mm
Outer Tank Dia =39,999 mm

Inner Tank Height= 40,559 mm
Outer Tank Height = 41,519 mm

Liquid Level = 39,929 mm

115 mm PUF
Corrugated Al

Caldding

Glass Wool
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CONCRETE
FOAM GLASS BRICK                 50+50 mm

TANK Foundation pillers (406)

Liquid Level  39,929 mm

Ground level

Oil drain  valvePump suction
Sand

Wodden block
150 Thk X 250

Wodden block
150 Thk X 350
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OMIFCO Tank Design Data

• Tank No Two
• Working Capacity 30,000 MT
• Diameter Inner Tank 37,999 mmDiameter Inner Tank 37,999 mm
• Outer Tank 39,999 mm
• Height Inner Tank 40,559 mm
• Outer Tank 41,519 mm
• Liquid level 39,929 mm (max)
• Operating Pressure 200 – 400 mm of H2O
• Operating Temperature 34 0 C
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• Operating Temperature -34 0 C
• Design pressure 1500 /-50 mm of H2O
• Maximum filling rate 280 M3/hr
• Maximum Empty out rate 1500 M3/hr

OMIFCO Material Details & Seismic Factor

• Plate Material A-516 -60 deck & A-537 Class-1

Earth Quack Zone Seismic FactorEarth Quack Zone Seismic Factor
0 0
1 0.075
2A 0.15 (Factor consider for OMIFCO tank
2B 0.20
3 0.30
4 0 40
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4 0.40
Wind speed 108 km/hr

(CB&I has given WO for checking the design for wind velocity of 200 km/hr)
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OMIFCO Ammonia System Equipments

•Double integrity Storage Tank 02

•Ammonia Vapour Blower 01

•Ammonia ship loading pump 02

•Ammonia transfer to Urea pump 03
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•Ammonia heaters. 01

•Ammonia Vaporizer 01

OMIFCO Ammonia Safety System 

Ammonia sensors laid out in the area 28
Flare system 01 with CCTV

Monitoring
Refrigeration package unit 03(1 on emergency

i l d)power air cooled)
PSV (80 %,90%,100% 110% Des. press ) 04 sets
Breather valve 01 set
Pressure control valves 02 sets.
Vapour recycle 03 independent sources
Low level protection 2 independent sources
Temperature 18 inner tank altitude +4 inner skin & 4 outer tank
skin+ 4 Inner tank skin + 4 outer tank skin + 4 Foundation
Containment wall Full capacity of both tanks
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p y
1 wind stiffner each for inner & outer shell on plate 12 of 14 & 66
equi distant anchor straps.
Foundation 406 column. Subsidence checks OK
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OMIFCO Ammonia storage tanks
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OMIFCO NH3 storage system

• Both Ammonia storage Tanks are double wall, double
integrity, with external insulation, designed and constructed
so that both primary and secondary self supportingp y y pp g
containment shells.

• Liquid Ammonia will be normally fed to either tank from the
Ammonia process units, but may be also return from the
dedicated Storage refrigeration Units or recycle from
pumps.

• Liquid Ammonia can be routed from either tank to the ship

The Petroleum Oil and Gas Corporation of South Africa (Pty) Ltd   Reg. No. 1970/008130/07AFA –Cairo-Feb:2009      
AKS

Liquid Ammonia can be routed from either tank to the ship
loading through the shipping pumps .

• Liquid Ammonia can be routed from either tank to either
Urea process units through the pumps
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OMIFCO NH3 storage system

• Both inner and outer tanks walls and bottom are made of lowtemp
carbon steel (Low temperature materials design – 45 ‘C)

• Since the insulation system is outside the outer tank, both innerSince the insulation system is outside the outer tank, both inner
and outer tanks operate at near product temp. The secondary
containment tank structure is independent from that of the
primary tank.

• The inner tank is open top type with suspended insulating cover
deck and made of steel suitable for the designed temperature.

• The outer tank is design to safely contain liquid Ammonia incase
f l k f th i t k
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of leakage of the inner tank.
• The outer tank is also made of suitable steel for the design

temperature

OMIFCO NH3 Loading system :General
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OMIFCO NH3 Loading system
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Ammonia loading arm

• General description
• FMC loading arm under Chicksan licence

H d li ll d i b d t b d d• Hydraulically powered inboard out board arm and
riser swivel

• RCMA ( Rotating Counterweighted Marine arm)
• Vertical riser base assembly supporting the arm

for transfering the product between shore piping
and arm & locking down the arm
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Loading arm

• Inboard Arm
• Out board arm
• Counterweight and pentograph system 
• Set of Hydraylic cylinder
• Quickon Coupling  : For a range of flange thickness
• PERC : Emergency  disconnection
• Radio for arm movements 
• Emergency activation system

S f t ti 3 i t
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• Safety response time   3 minutes

Loading arm

Service Ammonia Liquid -33 C Ammonia Vapour 
Arm type/Make RCMA  FMC France RCMA FMC France
Riser Inlet Liquid Coupling : 10” NB Vapour 4” NB ANSI 300#
connection

q p g
ANSI 300# RF Flange

p
RF Flange

Emergency Release Powered Emergency
Release Coupling (PERC)
with No Spill Double Block
valves

).
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Coupler Connection Manual Quick Connection 
10” NB ANSI 300# RF 
Flange 

4” NB ANSI 300# RF 
Flange 
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Loading arm

Swivel Joints FMC Style 40,50, &80 Swivel Joints for
Low TemperatureNH3 service

Electrical Control
& Operation

Hydraulic Power & Control System to
Operate cylinders for Horizontal& Operation Operate cylinders for Horizontal
Swivel, Inboard & Outboard Arm with
counter weighted Pantograph
mechanism.

Over Travel
Protection.

Travel Limit Alarm/ disconnection
system.

Latches /
Supports

Tie down Latch for inboard Arm
Provided a tie down system in view of

l
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cyclone

Maintenance
Access

Ladders on Riser & Inboard Arm

OMIFCO AMMONIA LOADING SYSTEM

Liquified Gas carrer Largest Smallest ship
Ship Class 35,000DWT 10000DWT
Capacity 40000 m3 11700m3

Tank Type Prismatic Cylidrical Horizontal
Length 207 M 140 m
Beam 27.5 19.2m
Moulded depth 17.0m 10.9m
Draught ( Ammonia 
Full Laden)

11.0 m 7.5m

Draught ( Ballast) 8 0m 6 0 m

The Petroleum Oil and Gas Corporation of South Africa (Pty) Ltd   Reg. No. 1970/008130/07AFA –Cairo-Feb:2009      
AKS

Draught ( Ballast) 8.0m 6.0 m
Displacement 45000T 13000 T
Liquid loading rate 1200 m3/Hr
Vapour return rate 1500m3/hr
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Loading arm OMIFCO
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Loading Procedure
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Ammonia Loading System
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Safety trips arm

First alarm Second Alarm Disconnection 
Slew Forward 11 Deg 22 Deg 26DegSlew Forward 11 Deg 22 Deg 26Deg

Slew After 24Deg 35 Deg 38 Deg

Outer 125 Deg 142 Deg 150 Deg 
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Liquid Coupling : 10” NB 
ANSI 300# RF Flange

Vapour 4” NB 
ANSI 300# RF Flange
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Operation Safety for ammonia loading

Safety
• Operation Check list, established operation procedure 

with trained man power Chemical suiteswith trained man power , Chemical suites .
• 25 Knot / 2.0 met Stop loading, 30 Knots/ 2.5 met  

Disconnection, 35 Knots / 2.5 met Unberth
• 3 set of remote ESD Valves , with final local rest 

mechanism 
• In board out board arm slewing alarms and trips & 

PERC
• Arm provided with radio set with remote shut down 
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p
facility

• Local and remote emergency stop facility.
• CCTV for continous monitoring frorm CCR

Proposal for improvement

Proposed Safety enhancement in Ship loading

• Safety master  lock with Ship to handle unfore 
seen emergency.

• Global safety workshop/ information system 
dedicated for  ammonia handling including ship 
rail and road transportation on fertiliser industry 
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p y
initiation. 



20

Ammonia ship loading at jetty
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OMIFCO Jetty
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Urea Ship 
Loading

OMIFCO EXPERIENCE ON UREA 
LOADING

Amal Gupta
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p

Urea ship loader
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Urea storage Silo
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UREA  OFF TAKE

• 15 year “ Take & Pay” agreement between 
OMIFCO-& GOIOMIFCO-& GOI.

• GOI will take  16.52 lakhs  tons urea /year at a 
long  term    fixed price. 

• OMIFCO has option to  sell surplus  urea to the 
open market.
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p
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UREA   PARTICLE  SIZE

Specification Actual Design

+4.0mm ( Size more
than 4mm

5.0% 10%

-2.0mm ( Size less
than 2 mm

3.0% 10%
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+2.0mm to 4.omm 92% 80%

Urea Ship Loader

MAIN DRIVE COMPONENTS OF THE  SHIP LOADER ARE

1) TRAVEL   SYSTEM)
2) SLEWING  SYSTEM
3) LUFFING  SYSTEM
4) BOOM CONVEYOR
5) LINK CONVEYOR
6) TELESCOPIC CHUTE WITH  HOISTING WINCH

MAKE                    -ELECON   ENGG  CO  LTD
LOADING RATE 1200 mt/hr
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LOADING RATE  - 1200    mt/hr
TRAVEL  SPEED  - 6-20   m/min
TRAVEL LENGTH  - 121   m
RAIL    GAUGE       - 8  M
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Urea Marine Conveyor

MAKE                            - PHOENIX  YULE LTD
CONVEYOR LENGTH   - 1388  M
TOTAL BELT LENGTH 2798 MTOTAL BELT LENGTH   - 2798       M
BELT WIDTH                  - 1.800      M
BELT THICKNESS         - 7.0 MM CARCASS
SPEED                           - 1.7   M/SEC
CAPACITY                     - 1250 MT /HR
MAX SLOPE OF THE CONVEYOR  - 12    DEGREE
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Full Portal Scrapper With 2 booms

MAKE            - THYSSEN      KRUPP,     GERMANY

CAPACITY    - 1250 MT/HR
TRACK GAUGE  - 43  M
TRAVEL SPEED - PILE CHANGE     10M/MIN
WORKING SPEED  - 0.42- 4.2 M/MIN

Main   Boom

AXIAL  DISTANCE- 24   m
NO OF BLADE       -54

AUXILIARY BOOM
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AUXILIARY BOOM

AXIAL DISTANCE  -13 m
NO OF BLADE      -30
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Overview Production Ship loading cycle

The Petroleum Oil and Gas Corporation of South Africa (Pty) Ltd   Reg. No. 1970/008130/07AFA –Cairo-Feb:2009      
AKS

Urea flow from GRANULATOR TO SILO
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Silo to jetty 

Dispatch of material from Silo to Ship loader
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Granulator to jetty
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SHIP LOADING
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