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OM(E)L
Special Operations Plan

Inerting Operations

Inerting Cargo Tank



Instructions 

from the vessel’s Cargo Manual

INTRODUCTION

The inerting method to be used is called "Inerting by displacement", also called "Piston effect". It is based on difference of density between the inert gas entering the tanks and the air already there. Cargo tank inerting is undertaken primarily to ensure a non-flammable atmosphere before gassing up with the cargo to be loaded. Thus, moisture and oxygen must be removed from cargo tanks to avoid ice  formation and explosive atmosphere.

Inert gas is supplied to the cargo tank bottom through the liquid filling line. The displaced air is exhausted through the vapour header and the forward vent mast to atmosphere.

The inert gas is produced by the ship's inert gas plant at a rate of 13,500 m3/h. Is is primarily nitrogen and carbon dioxide, containing less than 1% oxygen with a dew point of -45°C.

All four tanks should be inerted simultaneously in order to complete the overall operation in a minimum of time, and should take 20 hours or less.

Inerting is completed when the dew point has been decreased in all cargo tanks below -20\SYMBOL 176 \f "Symbol"C and the oxygen content is below 2% by volume.

Liquid lines, vapour lines and miscellaneous equipments are  simultaneously inerted during inerting of cargo tanks. Dew point and oxygen content are periodically measured with the portable dew point meter at the sampling points. 

Inerting could be carried out with nitrogen gas as well. In this case, liquid nitrogen is supplied from a shore terminal and vapourized and heated by the ship's LNG vapourizer. This is not the normal inerting procedure.

Due to the low oxygen content of the inert gas exhausted through vent mast, the crew members must be notified in due time of the operation starting 



Instructions 

from the vessel’s Cargo Manual
Plan

Description of Action and definition of the valves with numbers, etc
Planned Date/Time
Actual Date/Time
Action Taken by (Sign)
Cross Checked 

(Sign)

PREPARATIONS

Ensure that preparations are made to operate the inert gas plant. At least eight hours advance notice is required in order to regenerate the dessicant towers. (see section 7-30)

Connect the elbow between the inert gas line and liquid line on #3 tank dome, aft area. 

OPERATING PROCEDURE

Open cargo tank vapour outlet branch valves: 

VG103, VG209, VG322, VG426

Open the vapour /inertgas connection valve to liquid header: VL521

Open vapour header forward manual shut off valve: VG505 

Open remote controlled valves from CCC:

Tank vapour outlet valves: VG101, VG207, VG320, VG424 

Tank filling valves: VL103, VL203, VL303, VL403

Vapour header vent control valve:
 VG504

Tank liquid branch valves: VL100, VL200, VL300, VL400

Select IGG operation mode by pressing pushbutton "Inert Mode" on  CCC.

Keep the plant running for 15 to 30 min. in order to get normal running temperatures.

Confirm dew point value, -45°C or lower, at dryer unit outlet. 

Select "Open" position at "Consumer selection" switch on CCC.

Observe that related indicating lights of the IGG plant are lit.


     
     





     
     





     
     





     
     





     
     





     
     





     
     





     
     





     
     





     
     





     
     





     
     





     
     





     
     





     
     





     
     





     
     





     
     





     
     





     
     





     
     





     
     





     
     





     
     




Instructions 

from the vessel’s Cargo Manual
Plan

Description of Action and definition of the valves with numbers, etc
Planned Date/Time
Actual Date/Time
Action Taken by (Sign)
Cross Checked 

(Sign)

When O2 content and dew point have reached the acceptable level, the inert gas main valve, VI052, will open automatically after a certain delay.

Use the cargo IMS graph 2.2 for monitoring values for dew point, inert gas flow,  pressures and temperatures.

The conditions of each cargo tank's atmosphere should be  measured periodically by using a portable O2 meter and recorded in the Cargo Log Book.

After the O2 readings are below 2% by volume at the top, middle and bottom sample points of each tank, a portable dew point meter should be used to confirm that the tank atmospheres are dryer than -20°C.

SHUTDOWN 

Select "Close" position at "Consumer Selection" switch on CCC.

Stop IGG plant at "STOP" pushbutton on CCC.

Close cargo tank vapour outlet valves:

VG103, VG209, VG322, VG426

Close vapour /inert gas connection valve to liquid header: VL521

Close vapour header manual shut off valve to vent control: VG505
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Inerting Operations
Inerting Liquid Lines



Instructions 

from the vessel’s Cargo Manual

INTRODUCTION

Liquid line inerting is carried out near the end of, but simultaneously with cargo tank inerting.

The inert gas for inerting the liquid pipes is supplied from the bottom of the cargo tanks and from the liquid header, which is used to supply the inert gas to the cargo tanks.

Liquid lines inerting is completed when the oxygen content is below 2% by volume and the dew point is drier than -20°C in all cargo liquid pipes.



Instructions 

from the vessel’s Cargo Manual
Plan

Description of Action and definition of the valves with numbers, etc
Planned Date/Time
Actual Date/Time
Action Taken by (Sign)
Cross Checked (Sign)

Operating procedure

Liquid manifold line inerting

Open liquid manifold (P) manual double shut off valves:

VL659, VL666, VL677, VL684

Open liquid manifold (S) manual double shut off valves:

VL617, VL624, VL636, VL644

Open liquid manifold (P) manual purge/sampling valves:

VS654, VS661, VS672, VS679 

Open liquid manifold (S) manual purge/sampling valves:

VS614, VS621, VS633, VS641

Open from CCC,  hydraulic controlled ESD valves:

Liquid manifold (P): VL605, VL606, VL607, VL608

Liquid manifold (S): VL601, VL602, VL603, VL604
     
     





     
     





     
     





     
     





     
     





     
     





     
     





     
     





     
     





     
     





     
     





     
     




Instructions 

from the vessel’s Cargo Manual
Plan

Description of Action and definition of the valves with numbers, etc
Planned Date/Time
Actual Date/Time
Action Taken by (Sign)
Cross Checked 

(Sign)

When the acceptable values have been achieved, close the sampling valves and the associated system valves.

Liquid header forward end inerting

Open sampling valve VS501.

When the acceptable values have been achieved, close the sampling valves and the associated system valves.

Cargo and spray pump discharge lines inerting 
When oxygen content and dew point values at middle sampling point of each cargo tank are respectively below 2% by volume and dryer than -20\SYMBOL 176 \f "Symbol"C, open following gas sampling valves: 

VS140, VS240, VS340, VS440

VL113, VL213, VL313, VL413

VS134, VS234, VS334, VS434

When the acceptable values have been achieved, close the sampling valves and the associated system valves.

Liquid line relief valve inerting

Lift the lever on all pipeline relief valves in order to release trapped gas in the inlet and outlet piping. 

Reseat valves after 5 minutes blowing.
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OM(E)L
Special Operations Plan

Inerting Operations

Inerting Spray Lines



Instructions 

from the vessel’s Cargo Manual

INTRODUCTION

Cargo spray line inerting is carried out after the cargo tank inerting is complete.

The inert gas for inerting the spray pipes is supplied from the ship's nitrogen generator.

Spray lines inerting is complete when the oxygen content is below 2% by volume and the dew point is drier than -20°C in all cargo spray pipes.

Instructions 

from the vessel’s Cargo Manual
Plan

Description of Action and definition of the valves with numbers, etc
Planned Date/Time
Actual Date/Time
Action Taken by (Sign)
Cross Checked (Sign)

OPERATION PROCEDURE

Set the nitrogen generators to produce 1% oxygen content during this inerting operation, then return their controls to the normal 2 to 3% oxygen content.

Connect purging hose from the nitrogen purge header to the spray header and open the purge valves.

Spray header and lines to cargo machinery room

Open spray crossover isolation valve: VL552

Open spray header isolation valves: VL507, VL511, VL516, VL524

Open isolation valve between spray header and forcing vapourizer: VL518

Open Forcing vapourizer flow control valve: VL861
     
     





     
     





     
     





     
     





     
     





     
     





     
     





     
     





     
     





     
     





     
     





     
     




Instructions 

from the vessel’s Cargo Manual
Plan

Description of Action and definition of the valves with numbers, etc
Planned Date/Time
Actual Date/Time
Action Taken by (Sign)
Cross Checked 

(Sign)

Open Forcing vapourizer temperature control valve: VL860

Open tank filling line and spray nozzle manifold connection valves: VL117, VL217, VL317, VL417

Open mist separator drain: VG729

Open gas purging valve just before LNG vapourizer: VS880

Open mist separator/LNG vapourizer outlet connection: VG731

Open suction line valve to compressors: VG778

Open LNG vapourizer/vapour header connection: VG780

Open LNG vapourizer/press.build up connection: VG779

Open hot vapour/compressor suction connection: VG782

Open mist separator valve: VG730

Operate following hydraulic controlled valves from the CCC:

Open Forcing vapourizer outlet: VG863

Open LNG vapourizer outlet:VG862

Open LNG vapourizer flow control: VL857

Open LNG vapourizer temperature control: VL858

When the acceptable values have been achieved, close the sampling valves and the associated system valves.
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from the vessel’s Cargo Manual
Plan

Description of Action and definition of the valves with numbers, etc
Planned Date/Time
Actual Date/Time
Action Taken by (Sign)
Cross Checked 

(Sign)

Spray line inerting

Open spray crossover valves between main liquid lines:

VL647, VL649

Open spray valves to loading line ends: VL616, VL623, VL635, VL643, VL658, VL666, VL676, VL683

Open LNG vaporizer supply: VL609

Open cargo tank spray nozzle valves from CCC:

VL109, VL209, VL309, VL409

VL110, VL210, VL310, VL410

VL111, VL211, VL311, VL411

During this operation the end part of the crossover lines and the associated spray lines will receive nitrogen from two ends since valves VL647 and VL649 are open. It seems better to open the manifold ESD valves and vent via sample/drain valves. 

Remove blind flanges from liquid to hold ejector line on following valves, which are slightly open in order to release inert gas: VL118, VL218, VL318, VL418

When the acceptable values have been achieved, close the sampling valves and the associated system valves.

Forcing vapourizer and LNG vapourizer line inerting

When the acceptable values have been achieved, close the sampling valves and the associated system valves.

Spray line relief valve inerting

Lift the lever of relief valves to release inert gas and keep them open for about five minutes.
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OM(E)L
Special Operations Plan

Inerting Operations

Inerting Vapour Lines



Instructions 

from the vessel’s Cargo Manual

INTRODUCTION

LNG vapour line inerting will be carried out after cargo tank inerting. 

The inert gas for purging the vapour pipes is supplied from the excess pressure in the cargo tanks.

The inerting is complete when the vapour exiting each sampling valve has an O2 content of less than 2% and a dew point drier than -20\SYMBOL 176 \f "Symbol"C.

Instructions 

from the vessel’s Cargo Manual
Plan

Description of Action and definition of the valves with numbers, etc
Planned Date/Time
Actual Date/Time
Action Taken by (Sign)
Cross Checked (Sign)

OPERATING PROCEDURE

Pressure build up line and vapour lines to cargo machinery room 

Open spectacle flange located between the pressure build-up line and #1 vent mast. 

Open following manual valves:

Open LD compressor discharge valves: VG708, VG718

Open HD compressor discharge valves: VG761, VG771

Open LD compressor surge control valves: VG713, VG723

Open mist separator inlet valve: VG731

Open HD compressor surge control valves: VG766, VG776

Open LD and HD compressor discharge cross connection valve: VG757
     
     





     
     





     
     





     
     





     
     





     
     





     
     





     
     





     
     





     
     





     
     





     
     




Instructions 

from the vessel’s Cargo Manual
Plan

Description of Action and definition of the valves with numbers, etc
Planned Date/Time
Actual Date/Time
Action Taken by (Sign)
Cross Checked 

(Sign)

Open LD heater outlet valve: VG801

Open HD heater outlet valve: VG851

Open HD and LD heater outlet cross connection valve: VG850

Open LD heater flow control valve from local control panel: VG802

Open LD heater temp.control valve from local control panel: VG804

Open HD heater flow control valve from local control panel: VG854

Open HD heater flow control valve from local control panel: VG852

Open compressor suction valve from CCC: VG778 

Open vapour manifold purge valves: VS635, VS630

Operate valves here below:

Open vapour manifold discharge valves: VG612, VG617

Open pressure build up connection valve: VG527

Open vapour return control valve: VG756

Vapour manifold inerting
Open vapour manifold / vapour header valve from CCC: VG616

Measure vapour at sampling valves VS635 (P) and VS630 (S) 

Close sampling valves if condition is satisfied.

Close from CCC vapour manifold discharge valves: VG612, VG617

Close from CCC vapour return control valve: VG756
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from the vessel’s Cargo Manual
Plan

Description of Action and definition of the valves with numbers, etc
Planned Date/Time
Actual Date/Time
Action Taken by (Sign)
Cross Checked 

(Sign)

Vapour lines to cargo machinery room inerting

Start HD and LD compressor L.O. pumps.

Open following remote control valves from  CCC:

Open HD heater inlet valve: VG853 

Open HD compressor suction valves: VG767, VG777

Open LD compressor suction valves: VG714, VG724 

Open LD heater inlet valve: VG803

Adjust opening of vapour header venting control valve: VG504 

Open pressure build up manual valve to vent mast #1: VG506

Inert gas is vented to atmosphere through forward vent mast.

Measure gas sampling at VS519. If inert, then close the valve.

Pressure build up line inerting
Measure vapour at sampling valve VS505. If inert then close the valve.

Float gauge guide pipe inerting
Open the gate valves under float gauge measuring heads:

VS170, VS270, VS370, VS470

Measure vapour at sampling valves at penetration pipe on each tank dome. If inert then close the sampling and gate valves.
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Actual Date/Time
Action Taken by (Sign)
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(Sign)

Spray return line inerting

Open from CCC the spray pressure control valves:

VL111, VL211, VL311, VL411

Open the hold ejector supply valves: VL113, VL213, VL313, VL413

Loose blind flanges at the valves and measure the vapour.

Close the same valves and tight-up the blind flanges when the sample is inert.

Completion of inerting

Remove elbow connection between inert gas line and LNG liquid line at dome #3 aft area.

Turn  spectacle flange to blind the connection between pressure build up line and forward vent mast.

Close other valves in the piping system as appropriate.
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Deviation from Plan
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Description of alarm or irregularity or other reason for deviation
Date/Time
Action

Description of action taken
Action Taken by (Sign)
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