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Claims 

1. A natural gas liquids (NGL) extraction process utilising cold energy recovered 

from a supplemental liquid natural gas (LNG) feed, the process comprising:  

(i) separating NGL from a rich LNG feed to provide a lean LNG stream 

and a NGL stream; and 5 

(ii) performing a first thermal exchange between the lean LNG stream 

and the supplemental LNG feed in a supplemental heat exchanger, 

wherein the lean LNG stream is cooled and the supplemental LNG 

feed is heated, wherein the supplemental LNG feed is distinct from 

the rich LNG feed and is provided from a supplemental LNG storage 10 

tank, wherein the rich LNG feed is provided by a rich LNG storage 

tank.    

 

2. The process according to claim 1 comprising performing a second thermal 

exchange between the lean LNG stream and the rich LNG feed in a first heat 15 

exchanger prior to separating NGL from the rich LNG feed, wherein the lean 

LNG stream is cooled and the rich LNG feed is heated. 

 

3. The process according to claim 2 wherein performing the second thermal 

exchange further occurs in a second heat exchanger between the lean LNG 20 

stream and the rich LNG feed, the second heat exchanger being distinct from 

the first heat exchanger, wherein the lean LNG stream is cooled and the rich 

LNG feed is heated, wherein performing the second thermal exchange 

comprises feeding the rich LNG feed sequentially into the first heat 

exchanger and the second heat exchanger; and feeding the lean LNG stream  25 

sequentially into the second heat exchanger and the first heat exchanger. 

 

4. The process according to any one of claims 2 to 3 wherein the second 

thermal exchange is performed after the first thermal exchange with respect 

to a flow of the lean LNG stream.  30 

 

5. The process according to claim 2 wherein the first thermal exchange is 

performed after the second thermal exchange with respect to a flow of the 

lean LNG stream.  
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6. The process according to claim 5 wherein performing the second thermal 

exchange further occurs in a second heat exchanger between the lean LNG 

stream and the rich LNG feed, the second heat exchanger being distinct from 

the first heat exchanger, wherein the second thermal exchange is performed 5 

again after the first thermal exchange, and performing the second thermal 

exchange comprises feeding the rich LNG feed sequentially into the first heat 

exchanger and the second heat exchanger; and feeding the lean LNG stream 

sequentially into the second heat exchanger, the supplemental heat 

exchanger, and the first heat exchanger to allow the second thermal 10 

exchange to be performed again after the first thermal exchange. 

 

7. The process according to claim 6 wherein separating NGL from the rich LNG 

feed occurs in a distillation column, the process further comprising diverting 

a portion of the rich LNG feed to the distillation column before the rich LNG 15 

feed enters the second heat exchanger. 

 

8. The process according to any one of claims 2 to 7 further comprising 

compressing the lean LNG stream before performing the second thermal 

exchange. 20 

 

9. The process according to claim 4 wherein separating NGL from the rich LNG 

feed occurs in a distillation column, the process further comprising separating 

a liquid residue from the lean LNG stream cooled from the first thermal 

exchange to provide a second lean LNG stream; compressing the second 25 

lean LNG stream before performing the second thermal exchange; and 

feeding the liquid residue back to the distillation column. 

 

10. The process according to any one of claims 1 to 9 wherein the supplemental 

LNG feed is a lean LNG feed. 30 

 

11. The process according to any one of claims 2 to 9 wherein the first and/or 

second thermal exchange reliquefies the lean LNG stream to provide a 
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reliquefied lean LNG suitable for storage in a liquefied LNG storage tank, and 

the reliquefied lean LNG has a temperature of -150 ºC or lower. 

 

12. The process according to claim 11 further comprising reducing a pressure of 

the reliquefied lean LNG.  5 

 

13. The process according to any one of claims 1 to 12 wherein at least one of 

the following conditions are met: 

(i) the process further comprising collecting the separated NGL; 

(ii) the process further comprising sending the supplemental LNG feed to 10 

a vaporiser for regasification after the first thermal exchange; 

(iii) the process further comprising pumping the rich LNG feed for the 

second thermal exchange using a booster pump; 

(iv) the separated NGL comprises alkanes with 2 or more carbon atoms. 

 15 

14. A natural gas liquids (NGL) extraction apparatus configured to utilise cold 

energy recovered from a supplemental liquid natural gas (LNG) feed, the 

apparatus comprising  

a distillation column configured to separate NGL from a rich LNG feed to 

provide a lean LNG stream and a NGL stream; 20 

a supplemental heat exchanger configured to receive the lean LNG stream 

from the distillation column and to allow for a first thermal exchange between 

the lean LNG stream and the supplemental LNG feed, wherein the lean LNG 

stream is cooled thereby providing a cooled lean LNG stream and the 

supplemental LNG feed is heated, and wherein the supplemental heat 25 

exchanger is devoid of the rich LNG feed and is provided from a 

supplemental LNG storage tank, wherein the rich LNG feed is provided by a 

rich LNG storage tank.  

 

15. The apparatus according to claim 14 further comprising a thermal exchange 30 

means configured to perform a second thermal exchange between the lean 

LNG stream and the rich LNG feed prior to the rich LNG feed entering the 

distillation column, wherein at the thermal exchange means the lean LNG 
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stream is cooled and the rich LNG feed is heated, the thermal exchange 

means comprising a first heat exchanger.  

 

16. The apparatus according to claim 15 wherein the thermal exchange means 

comprises a second heat exchanger which is distinct from the first heat 5 

exchanger,  

wherein the first heat exchanger and the second heat exchanger are 

configured and arranged to allow the rich LNG feed to be fed sequentially 

into the first heat exchanger and the second heat exchanger, and to allow 

the lean LNG stream to be fed sequentially into the second heat exchanger 10 

and the first heat exchanger, for the second thermal exchange to be 

performed. 

 

17. The apparatus according to any one of claims 15 to 16 wherein the 

supplemental heat exchanger and thermal exchange means are arranged 15 

such that the second thermal exchange is performed after the first thermal 

exchange with respect to the flow of the lean LNG stream. 

 

18. The apparatus according to claim 15 wherein the supplemental heat 

exchanger and thermal exchange means are arranged such that the first 20 

thermal exchange is performed after the second thermal exchange with 

respect to the flow of the lean LNG stream. 

 

19. The apparatus according to claim 18 wherein the thermal exchange means 

comprises a second heat exchanger which is distinct from the first heat 25 

exchanger,  

wherein the first heat exchanger and the second heat exchanger are 

configured and arranged to allow the rich LNG feed to be fed sequentially 

into the first heat exchanger and the second heat exchanger, and to allow 

the lean LNG stream to be fed sequentially into the second heat exchanger, 30 

the supplemental heat exchanger, and the first heat exchanger, to allow the 

second thermal exchange to be performed again after the first thermal 

exchange. 

 



23 
 

20. The apparatus according to claim 19 further comprising a flow path to allow 

a portion of the rich LNG feed to be diverted to the distillation column before 

the rich LNG feed enters the second heat exchanger. 

 

21. The apparatus according to any one of claims 15 to 20 further comprising a 5 

compressor configured to compress the lean LNG stream before entering the 

thermal exchange means. 

 

22. The apparatus according to claim 17 comprising a reflux drum and a 

compressor, the reflux drum configured to: 10 

(i) receive the cooled lean LNG stream from the supplemental heat 

exchanger; 

(ii) separate a liquid residue from the cooled lean LNG stream to provide 

a second lean LNG stream; 

(iii) feeding the second lean LNG stream to the compressor; 15 

(iv) feeding the liquid residue to the distillation column,  

wherein the compressor is configured to compress the second lean LNG 

stream before entering the thermal exchange means, and wherein the 

distillation column is configured to receive the liquid residue from the reflux 

drum. 20 

 

23. The apparatus according to any one of claims 14 to 22 wherein the 

supplemental LNG feed is a lean LNG feed. 

 

24. The apparatus of any one of embodiments 14 to 23, wherein the first and/or 25 

second thermal exchanger reliquefies the lean LNG stream to provide a 

reliquefied lean LNG, the apparatus comprising at least one of the following: 

(i) a storage tank to receive and store the reliquefied lean LNG; 

(ii) a release valve configured to reduce the pressure of the reliquefied 

lean LNG before transfer to the storage tank; 30 

(iii) at least part of the re-liquefied lean LNG is used as the supplemental 

LNG feed; 

(iv) a collection outlet in the distillation column to collect the separated 

NGL; 
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(v) a booster pump configured to transfer the rich LNG feed to the thermal 

exchange means. 

 

25. A LNG terminal facility comprising the apparatus of any one of claims 14 to 

24, the supplemental LNG storage tank configured to provide the 5 

supplemental LNG feed, and a vaporiser configured to regasify the 

supplemental LNG feed after the supplemental LNG feed is heated by the 

supplemental heat exchanger. 

 


