Spray / Stripping Pumps 
One spray pump shall be installed in each cargo tank. All pumps should be identical and from the same manufacturer as the cargo pumps. The spray pumps shall be installed as low as possible consistent with maintaining prime so that they may be used for stripping. The capacity and head of each pump should be determined by the containment design to meet the highest of the following requirements: 

• spray cooling all the cargo tanks 

• pre-cooling of the liquid lines (if appropriate) 

• stripping main cargo pump unpumpables within two hours 

The spray pump design should generally be similar to the cargo pumps. 

Alternative Discharge System 
In event of failure of both cargo pumps in a tank, alternative means shall be provided to discharge the contents. If an emergency pump is provided then it must be designed so that it can be left in place until a permanent cargo pump repair can be carried out. In the case of sizing for the emergency cargo pump, the ideal operational solution would be to have it the same size as the main cargo pump so in the event of it being used the same discharge time can be achieved. From a practical point of view, however, it must be remembered that a full size emergency pump will be expensive, very difficult to handle and install, and hopefully never used so there needs to be a balance found. 
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Stripping/Spray Pumps

Specification

Pump

Manufacturer: 





Shinko Ind. Ltd.

Pump model: 





SM65-2

Number of stages: 




1

Operating temperature: 




-163°C

Capacity rated flow: 




50 m3/h

Total head: 






160 m

Power rated: 

20.2 kW (Motor rated at 25 kW)

Efficiency: 






54 %

Rotational speed: 





3600 rpm

Minimum starting level: 




1.13 m

Minimum Em’cy restarting level: 


0.48 m

NPSHR/Pump down level:

At rated flow: 





0.4 / 0.1 m

At minimum flow: 




0.25 / 0.08 m

Minimum flow: 





20 m3/h

Motor

Type: 







Vertical Submerged

3-Phase Induction

Rated Output 





25 kW

Synchronous Speed 




3600 rpm

Electric Power Source 




AC 440V / 60Hz

Rated Current 





52 A

Starting Current 





300 A

A stripping/spray pump is installed in each cargo tank for cooling and forced vaporization of LNG. It is rated at 50 m3/h at 160 m head of LNG.

The pumps are started and stopped from the CCR via the IAS. In an emergency all pumps will be stopped by activation of the Emergency Shut Down System trip.

The instances when these pumps can be used:

1) Cool down the liquid header prior to discharging.

2) Cool the cargo tank during ballast voyage prior to arrival at the loading terminal by discharging LNG to the spray rails in the tanks.

3) Pump LNG from the tanks to the forcing vaporizer or LNG Vaporizer (emergency case) when forced vaporization of LNG in the boilers is required.

4) Enable each cargo tank to be stripped as dry as possible for reasons

such as technical stop involving cargo tank entry.
For the stripping, the stripping/spray pump should be started early enough to avoid possible starting problems due to very low liquid level (about 0.48m).

The stripping/spray pumps will be stopped automatically should any of the following occur:

1) The cargo tank pressure is below or equal to the primary insulation space pressure plus 0.5 kPag (ESDS: Cargo tank protection)

2) The vapour header pressure is below or equal to the atmospheric pressure plus 0.3 kPag (ESDS: Stage 1)

3) Extreme high level in cargo tank (99% volume)

4) Activation of the Emergency Shut Down System trip

(10 push-buttons and 12 fusible elements) (ESDS: Stage 1)

5) Activation of ship/shore pneumatic, fibre-optic or electrical shutdown (ESDS: Stage 1)

6) Motor single-phasing

7) Low motor current

8) High motor current (Electrical overload)

9) Low discharge pressure with time delay at starting

10) Cargo Control Room stop

11) Activation of ESDS stage 2

12) Cargo tank level low low

Note !

An insulation resistance test of all pumps is to be carried out after leaving the loading port to establish that all pumps are operational and to allow time for the installation of the emergency cargo pump should it be necessary.

The restart of pumps in normal operation are restricted depending on the liquid level above the submerged electric motor. Pumps may not be restarted when the tank liquid level is below 0.48m.

1) For tank liquid level 1.13m or more from tank bottom

- The motor may be started and stopped by inching continuously twice. The third starting should be carried out after more than 15 minutes have passed after the second stopping.

- “Inching” means that the operating time is less than 5 minutes.
2) For tank liquid level less than 1.13m from tank bottom.

- The second starting should be carried out after more than 30 minutes have passed after the first stopping.
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