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OM(E)L
Special Operations Plan
Cooldown Operations
Cooldown of Cargo Tanks



Instructions 

from the vessel’s Cargo Manual

INTRODUCTION

Before the start of the cooldown operation, ensure that there is no water in the barrier punch device piping.

The cargo tanks must be cooled down to -110°C equator temperature before the loading operation can be started. 

However the cooldown must be continued even after start of loading, as the equator temperature must be -124°C before the liquid level increases to the 50% tank height.

The LNG for cooldown is supplied by the loading terminal and is sprayed into the cargo tank at two different levels via three spray rings fitted with nozzles. 

The vapours generated are preferentially burned in the ship's boilers. 

The excess vapours are returned to the terminal via the ship's HD compressor and vapour return system.

At the Das Island loading terminal, three loading arms are used for loading and all three arms must be connected prior to starting the cooldown operation.

The initial spray rate to each cargo tank is about 10.8 mt/h due to the capacity limit of the HD compressors. 

The maximum spray rate to each tank is about 20 mt/h.

The maximum cooldown rate of the equator ring is 10°C per hour.

During the cooldown operation, both nitrogen generators will have to be operated to increase the flow rate to the insulation spaces to compensate for decreasing temperature.

Instructions 

from the vessel’s Cargo Manual

Operation PROCEDURE

Nitrogen system

Ensure that the nitrogen system is set so that the stand by generator will automatically cut in to maintain the nitrogen 

pressure in the buffer tank, so that sufficient nitrogen can be supplied to the annular spaces.

Manually adjust the nitrogen supply valves at each of the four nitrogen stations on upper deck to maintain the annular spaces, 

(volume between the cargo tank insulation panels and tank wall), at about 1 mbar higher pressure than that in the tank hold 

spaces. 

Flow meters and local pressure gauges (differential pressure between annular space and hold space) are provided at each nitrogen station on deck.

As the tanks and insulation cool down, the nitrogen flow rate to the annular spaces will have to be increased to maintain the annular space pressure above that in the hold space. 

After the flow rate exceeds the maximum rate of 10 Nm3/h on the flow meter, open the flow meter by pass valve. 

The by pass valve is fitted with a 3 mm diameter orifice which will allow a flow rate of about 15 to 20 Nm3/h, which should be sufficient to maintain the annular spaces at 0 or at a slight positive pressure during the tank cooldown.

See Section 7-35 for a description of the Nitrogen Bleeding to the Annular Spaces.

Cargo tank cooldown

The LNG for cooldown will be supplied to the ship via one of the loading arms and cooldown piping at the liquid manifold. 

From there, the LNG will be directed to the spray header and then simultaneously to each of the four cargo tanks via three spray rings located in each tank.

The cooldown pipe, spray header and cargo tanks are cooled simultaneously.

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)

On each dome open the vapour outlet valves to vapour header:

VG101, VG207, VG320, VG424

Open spray header isolation valves: 

VL507, VL511, VL516, VL524

Open spray crossover isolation valve: VL552

Open HD compressor suction valve: VG778

Open HD compressor outlet valves: VG761, VG771

Open spray line valve on liquid manifold: VL676 

Confirm the two HD compressors are ready for start: 

"Compressor ready to start" light is on.

Just before starting the cooldown operation, open the following valves from the CCC and confirm their position:

Liquid manifold discharge ESD valve: VL607

Upper spray nozzle ring valves: VL109, VL209, VL309, VL409

Middle spray nozzle ring valves: VL110, VL210, VL310, VL410

HD compressor #1 suction valve: VG767 

HD compressor #2 suction valve: VG777

Vapour manifold discharge valve: VG617

Start cooldown

Request the terminal, to supply LNG at a low flow rate.

The spray line cooling is completed when the spray manifold temperatures, shown on CIMS, graph 6.1, have reached -100\SYMBOL 176 \f "Symbol"C or colder.
     
     





     
     





     
     





     
     





     
     





     
     





     
     





     
     





     
     





     
     





     
     





     
     





     
     





     
     





     
     





     
     





     
     





     
     





     
     





     
     





     
     





     
     





     
     





     
     




Instructions 

from the vessel’s Cargo Manual

Initial cooldown

The calculated LNG flow rate per tank from the terminal and the spray nozzle ring settings are shown in the following table.

TIME 

Hrs


0....4 
4....7
7....10
10....18

SPRAY RATE

Tons/hr


11....12
14....15
17....18


17....18

SRAY RINGS


U + M
L
U + L
U + L

SPRAY VALVES 

OPEN ( "-" refer to cargo tank number)
VL-09,

VL-10 
VL-11
VL-09,

VL-11
VL-09,

VL-11

SPRAY NOZZLE PRESSURE/ Bar


2
2
2
2.5

After the vapour header pressure has been stabilized the spray valves  will be opened step by step.

Monitor the supply pressure on CIMS graph. 6.1.

Monitor the tank pressure and when it increases start the LD compressor and burn the gas in ship's boiler.

If the cargo tank pressure continues to increase, notify the terminal that the #1 HD compressor will soon be started to return vapour to the terminal. kjkjj
Normally one HD compressor will be sufficient to return the excess vapour to the shore.

The tank pressure (vapour header) is controlled by the HD compressor capacity controller maintaining the vapour header pressure at the preset value of 40 to 60 mbar.



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)

Monitor and record regularly in the Cargo Log Book, the following data:

SYMBOL 183 \f "Symbol" \s 10 \h
Cargo tank temperature 
(CIMS graph 1.1)

SYMBOL 183 \f "Symbol" \s 10 \h
Cargo tank pressure       
(CIMS graph 1.1)

SYMBOL 183 \f "Symbol" \s 10 \h
Vapour return rate        
(CIMS graph 1.1)

SYMBOL 183 \f "Symbol" \s 10 \h
Spray header pressure     
(CIMS graph 6.1)

SYMBOL 183 \f "Symbol" \s 10 \h
CT liquid/vapour temp.   
(CIMS graph 5.2)

SYMBOL 183 \f "Symbol" \s 10 \h
Hold space pressure       
(CIMS graph 5.2)

SYMBOL 183 \f "Symbol" \s 10 \h
Hold space temperature  
(CIMS graph 5.2)

SYMBOL 183 \f "Symbol" \s 10 \h
Annular space pressure
(Local gauge)

When the cooldown is completed, inform the terminal to stop the LNG supply, or if previously agreed, to immediately start cooldown of the liquid manifold in preparion to start loading the cargo tanks. 

If the loading is not to start immediately, then close the spray crossover isolation valve VL552.

The other spray header valves should be kept open, to allow the line to naturally warm up.

When reaching ambient temperature, they are to be closed.

Stop the two HD compressors from CCC.

Prepare cargo system for LNG loading.
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OM(E)L
Special Operations Plan

Cooldown Operations

Cooldown of Arms and Lines from Shore



INTRODUCTION
Cooldown of the ship's liquid header and cargo manifold is carried out by the loading terminal simultaneously with the cooldown of the loading arms.

The rate of cooldown is entirely controlled by the loading terminal.

Vapours generated by the cooldown are returned to the loading terminal via the ship's HD compressors and vapour return system.

The cooldown is considered complete when the temperatures at each end of the ship's liquid header are colder than -100°C.

If the loading terminal agrees, the loading of the ship can start immediately after the -100°C temperature is achieved at both ends of the liquid header.

Before berthing 

Before berthing, confirm the cargo and related safety systems are in proper working condition in accordance with "Safety Check List".   In addition, check the following items:

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)

•
CTS is working properly

•
ESD test has been carried out successfully

•
Fire main is pressurised and on stand by

•
Water curtain system is on stand by

•
Fire fighting equipment is available for immediate use

•
Fire detection system is in service

•
Gas detection system is in service

•
Cargo pump insulation megger readings recorded and 
acceptable 

•
Water is in drip pan on deck.
     
     





     
     





     
     





     
     





     
     





     
     





     
     





     
     





     
     




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)

After berthing
After berthing, a safety check shall be carried out including, but not limited to the following items:

•
Mooring tension complies with the specification

•
Ballast pumps are on stand by

•
Main pumps of valve hydraulic unit are on stand by

•
Sufficient electric power is available

OPERATION PROCEDURE

Connect the three liquid and one vapour arms.

Purge manifold connections with nitrogen gas from shore to reduce O2<1%.

Check for leaks at the manifold connection using N2 gas from shore at maximum working pressure.

Start water curtain system.

Stop gas burning.

Perform Custody Transfer System measurements.

Open manifold discharge valves.

Open manifold vapour valve: VG617 

Open liquid manifold ESD valves: VL606, VL607, VL608

Conduct ESDS test (hot)


     
     





     
     





     
     





     
     





     
     





     
     





     
     





     
     





     
     





     
     





     
     





     
     





     
     





     
     





     
     





     
     





     
     





     
     





     
     





     
     





     
     





     
     





     
     





     
     




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 the following valves from CCC:

Tank filling valves: VL103, VL203, VL303, VL403

Vapour outlet valves:  VG101, VG207, VG320, VG424

Liquid branch valves: VL100, VL200, VL300, VL400

Vapour return control valve: VG756

HD compressor suction valves: VG767, VL777, VG778

Confirm LD compressor suction valves are closed:

VG714, VG724

Open manual vapour outlet valves:

VG103, VG209, VG322, VG426

Open HD compressor manual discharge valves: 

VG761, VG771

Open liquid port manifold manual valves:

VL606, VL666, VL677

Notify the loading terminal to start the cooldown of the loading arms, then open the following valves from the CCC:

Liquid and vapour (P) manifold valves:

VL605, VL606, VL607, VG617

Monitor and record miscellaneous items on CIMS graphs 5.1 to 5.5, for cargo tank condition.

Notify the loading terminal when the liquid header temperature (fwd/aft), is -100\SYMBOL 176 \f "Symbol"C or colder, and request them to start loading the ship.
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Deviation from Plan
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Description of alarm or irregularity or other reason for deviation
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Overriding of devices

Reason and description of planned overriding of devices
Date/Time
Action

Description of action taken
Action Taken by (Sign)
Cross Checked (Sign)
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