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Summary	
Adding	 up	 the	 complementary	 experience	 of	 both	 authors	 (Casares	 in	 Gas	 Industry	 and	 Podetti	 in	
Marine	 Industry)	 it	 is	 presented	 here	 a	 summary	 of	 their	 work-in-progress	 research	 available	 at	
www.industrianaval.com.ar,	as	part	of	the	“Shipbuilding	Collection”.		
The	 paper	 is	 structured	 into	 five	 parts	 with	 respect	 to	 Marine	 LNG	 in	 Argentina:	 Global	 Context,	
Demand,	Supply,	Volumes	and	Investments.		
“Global	Context”	provides	an	international	overview	of	the	marine	use	of	LNG	and	a	few	local	cases.	
“Demand”	starts	by	identifying	the	present	volume	of	Marine	Diesel	and	Fuel	oils	demanded	by	type	
traffic,	 ship	and	market	at	main	ports.	 This	data,	along	with	other	 information	 is	 used	 to	estimate	
potential	and	projected	demand	that	is	presented	in	a	Marine	LNG	Demand	Map.	
“Supply”	part	defines	the	concept	of	a	Marine	LNG	Virtual	Gas	Pipeline,	combining	trucks	and	barges	
to	access	ports	and	areas	of	NEA,	Paraguay	and	Brazil,	presenting	the	corresponding	Supply	Map.	
“Volumes	and	 Investment”	 final	chapters	quantify	 these	requirements	by	port	and	demand	market,	
developing	a	detailed	numerical	 analysis	 for	 the	NEA	 case	 from	 the	Resistencia	Node	of	 this	newly	
defined	supply	network.		

1.		Introduction	
The	 use	 of	 LNG	 is	 probably	 the	 most	 important	
breakthrough	 in	 marine	 propulsion	 since	 the	
transition	from	coal	fuel	boilers	to	diesel	engines	in	
early	years	of	past	century.	
In	this	case,	the	global	change	is	driven	by:	

- environmental	growing	concerns	
- economic	benefits		
- new	discoveries	of	large	gas	reserves,	and		
- advances	 in	 technology	 both	 in	 marine	

engines	as	well	as	 in	 the	 liquefaction	and	
storage	of	natural	gas.	

Even	though	there	are	some	cases	of	LNG	powered	
ships	since	mid	last	century,	its	use	was	confined	to	
the	 LNG	 carriers	 that	 took	 advantage	 of	 boil-off	
gas.	 The	present	marine	 LNG	use	 growth	was	 the	
most	 convenient	 market	 response	 to	 the	
international	 regulations	 that	 set	 fix	 dates	 to	
maximum	levels	of	emissions	of	pollutant	gases.	
As	more	and	more	international	vessels	adopt	LNG,	
the	 ports	 of	 call	 must	 adapt	 their	 bunkering	
services	 to	offer	 LNG	as	well	 as	Diesel.	 This	 is	 the	
requirement	 of	 ship	 operators	 to	 Argentine	 port	
authorities,	 mainly	 for	 cruises	 and	 containerships	
that	are	the	earlier	adopters	of	LNG.	In	the	case	of	
bulk	 carriers	 (the	 largest	 type	 of	 vessels	 calling	
argentine	ports)	this	adoption	is	still	very	low	due		

	
to	 the	 uncertainty	 of	 LNG	
availability	 at	 all	 ports	 in	
their	changing	routes.	
Other	local	markets	for	LNG	
are	 fishing	 vessels,	 port	
tugs,	 dredges	 and	 pushers	
used	 in	 the	 waterway.	 This	
last	market	 is	 connected	 to	
another	 large	 demand	 for	
(residential	 and	 industrial)	
LNG	 in	 North	 East	 area	 of	 Argentina,	 and	 in	
Paraguay	and	close	region	of	Brazil.	In	these	cases,	
the	marine	impact	is	in	LNG	transport	by	barges.	
	
2.	World	Context	for	Marine	LNG	
	
Somewhat	over	a	decade	ago,	LNG	began	to	gain	in	
importance	as	a	marine	propulsion	fuel	as	a	result	
of	the	stipulations	of	the	International	Convention	
for	 the	 Prevention	 of	 the	 Pollution	 from	 Ships	 of	
the	 International	 Maritime	 Organization	 (IMO-
MARPOL,	 Annex	 VI),	 the	 principal	 international	
agreement	 on	 maritime	 environmental	 issues.	
Among	other	measures,	 it	proposed	the	reduction	
of	Sulfur	Oxide	(SOx)	emissions	to	maximum	levels	
of	4.5%	by	2012	and	of	0.5%	as	of	the	year	2020.		
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However,	 it	 also	 determined	 certain	 geographical	
areas	 with	 special	 pollution	 protection	 measures	
based	on	 their	high	 traffic	or	ecological	 condition.	
They	 are	 designated	 as	 Emission	 Control	 Areas	
(ECAs)	 and	 include	 the	 coasts	 of	 the	 U.S.,	 the	
Caribbean,	 the	 North	 Sea	 and	 the	 Baltic,	 where	
much	 more	 demanding	 maximum	 levels	 are	
instituted:	1.5%	(2010)	and	0.1%	(2015).	
In	order	to	comply	with	these	regulations,	the	use	
of	 LNG	 emerged	 as	 the	 most	 convenient	
environmental	 and	 economic	 solution,	 which	 in	
turn	implied	investments	in	modifications	or	in	the	
construction	of	new	LNG-powered	ships	as	well	as	
in	 port	 infrastructure	 to	 supply	 the	 fuel.	 The	
international	 cases	 that	 achieved	 success	 were	
those	 that	managed	 to	 overcome	 the	 “chicken	 or	
egg”	 dilemma	 through	 public-private	 efforts	 that	
made	 harmonious	 development	 possible:	 in	
bunkering	 infrastructure	 that	 ensured	 LNG	
availability	at	ports,	and	a	reduction	 in	the	cost	of	
marine	 LNG-powered	 propulsion	 which	 enabled	
ship	owners	to	invest	in	LNG	powered	vessels.	
An	 ever-increasing	 number	 of	 ships	 are	 adopting	
LNG	 as	 propelling	 fuel,	 it	 being	 estimated	 that	 by	
the	 year	 2025	 they	 might	 reach	 2,000	 large-size	
units	(OECD	Japan,	2018)	as	shown	in	Figure	1,	
	

	
Figure	1-	Number	of	LNG	powered	ships	Projection	

	

Argentina	 isn’t	 entirely	 absent	 from	 this	 new	
propulsive	mode:	 the	 ferry	Francisco	 (BUQUEBUS)	
was	 one	 of	 the	 world’s	 first	 applications	 of	 LNG,	
and	 local	 designs	 are	 now	 being	 developed	 for	
pusher	 tugs	 (ARPS,	 Consulmar,	 Tandanor)	 for	 the	
Paraná	 Paraguay	 waterway	 and	 for	 an	 argentine	
polar	 vessel	 (UTN)	 with	 minimum	 environmental	
impact,	awarded	by	the	Society	of	Naval	Architects	
and	Marine	Engineers	(SNAME).	
	

	
Figure	2	–	Francisco	Fast	Ferry	(Buquebus)	

	
Figure	3	–	LNG	Powered	Antarctic	Ship	Design	(UTN)	

	

	
Figure	4	–	LNG	Powered	Pusher	Design	(Consulmar)	

	
3.	Demand	of	Marine	LNG	in	Argentina	
	
The	aim	 is	 to	establish	an	estimate	of	 the	volume	
and	profile	of	current	demand	for	marine	LNG	and	
its	projection	for	2040.	
This	 starts	 out	 with	 an	 analysis	 of	 current	 (2019)	
bunkering	 volume	 per	 type	 of	 vessel	 and	 port,	
which	 provides	 baseline	 data	 for	 the	 projections.	
With	 this	 information,	 an	 estimate	 is	 made	 for	
potential	 demand	 for	 marine	 LNG	 by	 regions,	
which	 is	 transferred	 onto	 a	 map	 of	 demand	
summarizing	 the	 data.	 Lastly,	 there	 is	 a	 summary	
of	consolidated	demand	and	several	conclusions.	
	
3.1.	Current	Bunkering	Volume	(2019)		
Delving	 into	 the	 statistics	 published	 by	 the	
Argentine	 National	 Energy	 Secretariat	 (S.	 Energía	
Data,	 2019),	 it	 has	 been	 possible	 to	 assemble	 a	
series	 of	 tables	 and	 graphs	 that	 summarize	 the	
necessary	 information.	 The	 methodology	 applied	
consisted	 in	 taking	 the	 monthly	 statistical	
information	for	the	last	full	year	without	COVID-19	
effect;	i.e.,	the	twelve	months	of	2019.	
The	 12	most	 significant	 ports	were	 examined	 and	
the	volume	of	bunkering	was	separated	into	three	
types	of	fuel:	Diesel	Oil	(2,	2B	and	3);	Fuel	Oil,	and	
70/30	 Mix,	 and	 also	 into	 two	 types	 of	 traffic	
(Cabotage	and	International).	
Seven	sectors	of	demand	interest	were	defined:	
Parana	 Paraguay	 Waterway	 (PPW):	 Pusher	 tugs	
and	self-propelled	craft	along	that	waterway.	
Port	Services:	Towing	tugs,	dredgers,	beacon	craft.	
Bulk	 Carriers	 out	 of	 ports	 (BC):	 Bulk	 carriers	 that	
load	 fuel	 in	 the	 Common	 Area	 of	 Rio	 de	 la	 Plata	
after	 loading	 bulk	 cargo	 in	 the	 Rosario-Santa	 Fe	
(Rosafé)	ports	area.	
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Cargo	ships	in	Harbor	(CS):	Container	ships,	ro-ros,	
bulk	 carriers,	 tankers	 and	 general	 freight	 vessels	
that	bunker	at	the	ports	where	they	operate.	
Fishing	 craft:	 Fishing	 vessels	 that	 load	 fuel	 at	 the	
Atlantic	port	where	they	operate	
Tourism:	 Cruise	 ships,	 ferries,	 catamarans	 and	
passenger	craft.	

Other:	 Navy	 ships,	 coast	 guard	 vessels,	 offshore	
support,	etc.	
The	 following	Table	 summarizes	 the	combinations	
of	Port,	Traffic,	Type	of	Fuel	and	Sector	of	Demand.	
	
	
	

Table	1	–	Bunkering	Volume	in	Argentine	Ports	

	
	
The	first	conclusion	is	that	the	three	types	of	fuels	
analyzed	 have	 a	 similar	 participation	 in	 the	 total,	
but	a	very	different	one	when	looked	at	according	
to	 traffic,	 which	 for	 the	 greater	 part	 (67%)	 is	
international.	
	

	
Figure	5	–	Bunkering	by	Type	and	Traffic	

	
Next,	 in	 accordance	 with	 each	 port’s	 operating	
profile,	percentages	of	bunkering	use	are	assigned	
to	the	different	defined	sectors	of	demand		
This	 percentage	 allocation	 makes	 it	 possible	 to	
estimate	 the	 bunkering	 volumes	 per	 activity	 as	
shown	below,	 indicating	 that	 the	 servicing	of	bulk	
carriers	 at	 the	 roadstead	 requires	 some	 560,000	
liters	 per	 year,	 which	 represent	 49%	 of	 the	 total,	
followed	 by	 cargo	 ships	 in	 port	 (310,000	 liters,	
27%),	 fishing	 craft	 (126,000	 liters,	 11%),	 PPW	

(68,000	liters,	6%),	tourism	(53,000	liters,	4%),	port	
services	and	others	(34,000	liters,	3%).	
	

Table	2-	%of	Use	of	Bunkering	by	Demand	Market	

	
	
And	lastly,	a	graph	is	presented	with	the	bunkering	
volumes	handled	 at	 each	port,	 showing,	within	 it,	
the	colors	of	the	main	activity	serviced.	
Thus,	 almost	 exclusively	 from	 La	 Plata,	 the	
country’s	 maximum	 bunkering	 demand	 (51%)	 is	
provided	 for,	which	 is	mainly	 for	 the	bulk	 carriers	
at	the	Common	Area	roadstead.		
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It	is	followed	by	the	Zárate-Campana	port	complex	
(16%),	the	Ports	of	Buenos	Aires	and	Mar	del	Plata	
(7%	each),	Ushuaia	(6%),	San	Lorenzo	(5%),	Puerto	
Deseado	(3%)	and	the	rest	(3%).	

This	 information	 will	 be	 employed	 as	 the	 basic	
input	for	the	next	section	of	analysis.	

	

Figure	6	–	Bunkering	by	Port	
	 	

	
Figure	7	–	Bunkering	by	Market	Sector	

	
3.2.	Demand	for	Marine	LNG	by	Regions	
Next,	demand	for	LNG	is	divided	into	the	following	
sectors:	 Argentine	 Northeast	 (NEA,	 in	 its	 Spanish	
acronym),	WPP,	 Bulk	 Carriers	 at	 Roadstead,	 Ships	
at	 BUE	 (Buenos	 Aires	 province)	 Ports,	 Ships	 at	
Patagonian	Ports	and,	lastly,	demand	originating	in	
Paraguay	+	Brazil.	
NEA:	 Although	 this	 involves	 demand	 for	 non-
marine	 purposes,	 it	 is	 important	 to	 take	 it	 into	
account	in	studying	marine	LNG,	for	three	reasons:	
-The	 larger	 scale	 within	 the	 same	 area	 as	 WPP	
makes	investing	easier	and	reduces	LNG	costs.	
-When	this	demand	achieves	a	sufficient	volume	it	
will	make	 sense	 to	 supply	 it	 in	multimodal	mode,	
carrying	out	the	longer-distance	transport	by	river,	
which	will	 generate	a	new	demand	 for	vessels	 for	
that	service.	
-The	 development	 of	 LNG	 in	 the	 area	will	 ensure	
the	availability	of	supply	for	the	PPW.	
Estimates	 are	 provided	 for	 current	 and	 potential	
demand	 in	 the	 provinces	 of	Misiones,	 Corrientes,	
Chaco	 and	 Formosa,	 excepting	 Resistencia	 since	
there	 is	 a	 natural	 gas	 pipeline	 that	 reaches	 that	

city.	 In	 order	 to	 establish	 the	 volume	 of	 demand,	
two	 sources	 are	 employed.	 On	 one	 hand,	 the	
methodology	 developed	 in	 studying	 the	 NEA	
natural	 gas	 pipeline	 (Risuelo,	 2010),	 and	 on	 the	
other,	 the	 estimates	 presented	 in	May	 2019	 (Gas	
NEA	Plan	2019).	
Adapting	 the	 former	 methodology	 to	 current	
values,	the	following	rationale	emerges:	the	area	in	
question	 has	 a	 population	 of	 the	 order	 of	 4.7	
million	 inhabitants,	 1.88	 million	 of	 whom	 live	 in	
large	cities	of	more	than	50,000	inhabitants,	which,	
considering	 3.5	 persons/household,	 represents	
some	 537,143	 households.	 These	 households	 are	
being	supplied	 inefficiently	with	LPG	which	arrives	
from	Salta	province	or	southern	Santa	Fe	province	
by	 truck	 in	 bulk	 or	 already	 in	 canisters.	 A	
consumption	 of	 the	 order	 of	 225	 kg	 LPG/year-
household	is	estimated,	which	implies	a	residential	
consumption	 of	 some	121	million	 kg	 of	 LPG/year.	
This	 consumption	 per	 inhabitant	 is	 low	 at	
nationwide	 level,	 the	 reason	 being	 that	 in	 NEA	
virtually	 the	 sole	 use	 of	 the	 natural	 gas	 is	
residential	and	for	cooking	purposes.	
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Considering	 some	12,000	 kcal/kg	 for	 the	 LPG,	 the	
above	 value	 represents	 1,450,000	 million	 kcal	
annually	 which,	 in	 turn,	 when	 divided	 by	 9,300	
kcal/m3,	 leads	 to	 a	 demand	 of	 156	million	m3	 of	
natural	gas	a	year	for	residential	use.	
Taking	into	account	that	cooking	is	of	the	order	of	
25%	 of	 potential	 demand	 we	 obtain	 a	 final	
estimate	 of	 624	 million	 m3	 of	 natural	 gas/year,	
which,	 upon	 being	 divided	 by	 600	 m3	 of	 natural	
gas/m3	 of	 LNG,	 gives	 us	 a	 final	 consumption	 of	
1,039,000	m3	of	LNG	annually.		
This	value	obtained	 is	very	similar	 to	 the	estimate	
of	last	year’s	GASNEA	Master	Plan	(GASNEA,	2019),	
of	1,076,000	m3	of	LNG	annually.	
The	 Paraná	 Paraguay	 Waterway	 (PPW):	 This	
formidable	riverine	freeway	with	a	length	of	3,500	
km	 links	 Porto	 de	 Cáceres	 in	 the	 state	 of	 Mato	
Grosso	 (Brazil)	 with	 Nueva	 Palmira	 (Uruguay)	 at	
the	mouth	of	the	Paraná	River.	Between	1988	and	
the	present,	the	volume	of	freight	has	significantly	
increased	 (from	 less	 than	 1	 million	 t/yr	 to	 more	
than	 21).	 This	 transport	 is	 very	 sensitive	 to	 cost,	
since	 the	 freight	 is	 for	 the	 most	 part	 of	 bulk	
commodities	with	low	unit	cost	(soy	and	iron	ore),	
and	fuel	represents	a	high	percentage	of	the	value	
of	 this	 freight,	 so	 that	 the	 possibility	 of	 replacing	
one	 fuel	 with	 another	 of	 lower	 cost	 becomes	
attractive.	Additionally,	the	ships	pass	very	close	to	
population	 centers	 so	 that	 the	 reduction	 in	
environmental	 contamination	 offered	 by	 LNG	
should	be	a	highly	important	factor.	
Although	 there	 are	 some	 self-propelled	 vessels,	
the	 majority	 of	 the	 freight	 moves	 under	 the	
pushing	system	employing	convoys	of	barges	with	
a	high-power	pusher	tug.	
A	recent	specific	study	on	fuel	on	the	PPW	(OLADE	
BID,	 2020)	mentions	 that	 this	 traffic	 consumes	an	
annual	 80,000	 m3	 of	 fuel.	 This	 should	 be	 an	
important	 reference	 value	 but	 no	 agreement	was	
found	 between	 the	 values	 reported	 in	 that	 study	
and	the	published	statistics	(S.	Energía	Data,	2019)	
even	 though	 they	 appear	 to	 originate	 from	 that	
same	 source.	 Nor	 is	 there	 concurrence	 with	 the	
criterion	employed	in	the	OLADE/BID	study	since	it	
makes	several	simplifications,	such	as:	
-	 that	 of	 extrapolating	 the	 value	 for	 one	 sole	
month	(June)	to	consider	annual	consumption;	
-	 that	 of	 not	 considering	 the	 fuel	 consumed	 by	
traffic	 on	 the	Paraná-Paraguay	 rivers	Hidrovía	 but	
loaded	at	other	ports	(Corrientes,	Zárate-Campana,	
City	 of	 Buenos	 Aires	 and	 Dock	 Sud,	 for	 example),	
which,	albeit	of	lower	magnitude,	also	participates	
in	this	total	volume.	
Considering	 the	 percentage	 participation	 of	 these	
other,	“secondary”	ports	in	PPW	consumption	and	

then	 adding	 the	 consumption	 for	 the	 twelve	
months	of	2019	a	value	is	reached	that	appears	to	
be	more	accurate:	67,800	m3	annually.	Taking	the	
ratio	of	1.8	m3	of	LNG	for	each	m3	of	D.O.	or	F.O.,	
current	potential	demand	on	the	WPP	is	estimated	
at	122,000	m3	of	LNG/year.	
Bulk	Carriers	at	Roadstead	(BC):	The	production	of	
soy	 that	 flows	 down	 the	 PPW	 is	 unloaded,	
processed	and	 stored	 in	 the	Rosafé	area	between	
the	 cities	 of	 Rosario	 and	 Santa	 Fe,	 which	
concentrates	one	of	the	world’s	highest	capacities	
for	the	processing	of	grain.	
International	transport	is	carried	out	by	large	“bulk	
carrier”	 vessels	with	 a	 loading	 capacity	 of	 around	
60,000	 t	 each,	 although,	 due	 to	 the	 draft	
limitations	in	the	access	canal	from	the	River	Plate	
to	 those	 ports,	 they	 usually	 depart	 at	 just	 part	 of	
their	 loading	 capacity,	 having	 to	 round	 it	 up	 at	
other	ports	without	those	draft	restrictions.	
Before	 leaving	 the	 area,	 those	 ships,	 which	
transport	 the	country’s	 largest	 volume	of	exports,	
ordinarily	load	fuel.	Although	they	would	prefer	to	
do	 so	 at	 the	 same	 port	 at	 which	 they	 load	 the	
grain,	 they	 do	 not	 do	 it	 there	 as	 it	 would	 lower	
their	grain-loading	capacity	because	of	 the	above-
mentioned	draft	restriction.	
For	 that	 reason,	 the	 fuel-loading	 service	
(bunkering)	for	those	vessels	 is	carried	out	“at	the	
roadstead,”	 afloat	 in	 the	 Common	 Area	 between	
Km	37	and	57	of	Rio	de	 la	Plata.	Taking,	 then,	the	
data	 extracted	 from	 the	 statistics	 in	 S.	 ENERGIA	
DATA	 (2019)	 the	 value	 is	 of	 560,000	 m3	 which,	
given	 the	 ratio	 of	 1.8	 m3	 of	 LNG/m3	 of	 D.O.	 or	
F.O.,	 leads	 to	 a	 current	 potential	 demand	 of	
1,008,000	m3	LNG/year.	
Ships	 at	 Ports	 of	 Buenos	 Aires	 Province:	 In	
addition	to	the	large	bulk	carriers	that	are	supplied	
at	 the	 roadstead,	 which	 we	 have	 just	 analyzed,	
there	is	a	large	variety	of	other	vessels	that	require	
bunkering	 at	 diverse	 ports	 in	 Buenos	 Aires	
province.	 Among	 the	 principal	 ones	 are	 cruise	
ships,	 ro-ros,	 container	 ships,	 general	 freight	
vessels,	 fishing	 crafts,	 oil	 tankers	 and	 others.	
Additionally,	 the	 ports	 in	 the	 Bahía	 Blanca	 area	
also	service	large	bulk	carriers.	
According	 to	 the	 statistics	 in	 S.	 Energía	 Data	
(2019),	 these	 ships	 operating	 at	 the	 ports	 of	 BA	
province	 consume	 some	 389,000	m3	 of	 diesel	 oil	
and	fuel	oil	per	year.	The	distribution	 is	of	50%	at	
Zárate-Campana,	25%	at	 the	City	of	Buenos	Aires-
Dock	Sud,	and	another	25%	between	Mar	del	Plata	
and	Bahía	Blanca;	 considering	 the	 ratio	of	 1.8	m3	
of	 LNG/m3	of	D.O.	 or	 F.O.,	 this	 shows	a	potential			
demand	of	700,000	m3	LNG/year.	

	



	 6	

	
Figure	8	–	Marine	LNG	Demand	Map	in	Argentina	

	
Ships	at	Patagonian	Ports:	As	well	as	those	already	
mentioned,	 there	 are	 other	 ships	 operating	 at	
Patagonian	 ports,	 such	 as	 cruise	 ships,	 fishing	
vessels,	 harbor	 tugs,	 patrol	 craft,	 tourist	
catamarans,	 etc.	 According	 to	 the	 statistics	
obtained	 in	 S.	 Energía	 Data	 (2019),	 the	 potential	
demand	 for	 LNG	 according	 to	 the	 distribution	 of	
this	 consumption	 is	 believed	 to	 be	 as	 follows:		
Ushuaia:	 124,000	 m3	 LNG/year	 (Tourism:	 62%,	

Fishing	and	Freight:	15%	each,	Other:	8%);	Puerto	
Deseado:	 72,000	 m3	 LNG/year	 (Fishing:	 98%);	
Madryn	 and	 Comodoro	 Rivadavia:	 8,000	 m3	
LNG/year	 each	 (Fishing:	 75%).	 This	 consumption	
might	 increase	 in	 the	 future	 with	 the	 demand	
originating	in	offshore	activities.	
Paraguay	 and	 Brazil:	 In	 the	 same	 way	 as	
commented	on	 in	the	case	of	NEA,	 these	volumes	
of	 regional	 demand	 generate	 opportunities	 for	

LNG	POTENTIAL	DEMAND	IN	ARGENTINE	PORTS	AND	NEA	REGION

NEA	
4,7 MM	inhabitants	i	NEA	(30%	in	6	largest	cities	w(	over	50M	inhabs)	

40% 1,88 MM	inhabs	excluding	Resistencia	that	already	has	gal	pileline	(2019)
537.143 homes	at		NEA	(2020) 3,5 inhabs	/	home

121 MM	kg	LPG/Years 225 Kgof	LPG/Year-Home

1.450.286					 MM	kcalories/year	(12,000	kcal/kg	LPG)
156																 MM	m3	of	Nat	Gas	for	residential	use		(9,300Kcal/m3)
624																 MM	m3	of	Natural	Gas	,	considering 25% (Residential	/	Total	potential)

A 1.039.631					 m3	LNG/year adapted	from	(RISUELO,	2010)

572.000								 m3	NaturalGas	/d 	Pot.	Demand	Misiones (GASNEA	PLAN	2019)
516.000								 m3	NaturalGas	/d 	Pot.	Demand	Corrientes(GASNEA	PLAN	2019)
280.000								 m3	NaturalGas	/d 	Pot.	Demand	Formosa (GASNEA	PLAN	2019)

550.000								 m3	NaturalGas	/d 	Pot.	Demand	Chaco (GASNEA	PLAN	2019)
150.000-								 m3	NaturalGas	/d Minus	demand	of	Resistencia	city

1.768.000					 m3	NaturalGas	/d Potential	demand	in	NEA
2.947													 m3	LNG/day

B 1.075.533					 m3	LNG/Year
(*) 250.124								 m3	LNG/year-	million	of	inhabitans	

PPW (push	boats)
67.800											 m3	of	GO+FO	 (S.ENERGIA	DATA	2019)

1,8 m3	GNL	/	m3		G.O+F.O
122.040					 m3	LNG/Year

BULK	CARRIERS (S.ENERGIA	DATA	2019)

560.000								 m3	of	GO+FO	
1,8 m3	GNL	/	m3		G.O+F.O

1.008.000	 m3	LNG/Year

BUE	PORTS (S.ENERGIA	DATA	2019)

389.000								 m3	of	GO+FO	
1,8 m3	GNL	/	m3		G.O+F.O

700.200					 m3	LNG/Year

PATAGONIA (S.ENERGIA	DATA	2019)

124.000					 m3	LNG/Year Ushuaia
72.000							 m3	LNG/Year Deseado
16.000							 m3	LNG/Year Madryn	+	Comodoro

PARAGUAY	+	BRASIL	
7 MM	inhabitants	in	Paraguay
32 MM	inhabs	in	close	by	brazilian	states	(Mato	Grosso,	Paraná,	Santa	Catarina	y	Río	Grande	do	Sul)

26% 1,82 MM	inhabs	of	Paragauay	is	the	objective	muniverse	by	taking	26%of	total	population	of	Paraguay
13% 4,16 MM	inhabs	of	Paragauay	is	the	objective	muniverse	by	taking	26%of	total	population	of	Paraguay
(*) 250.124								 m3	LNG/Year	-	million	inhabitantes	is	the	NEA	obtained	parameter

455.226								 m3	LNG/Year potential	demand	from	Paraguay
1.040.516					 m3	LNG/Year potential	demand	from	Brazil

C 1.495.742					 m3	LNG/Year Total	demand		for	Paraguay	and	Brazil 	(similar	to	the		GASNEA	2019	estimate)

D 1.520.000					 m3	LNG/Year Total	demand		for	Paraguay	and	Brazil (GASNEA	PLAN	2019)

Circles´s	size	
represent	the	

projected	Demand	
Volumen.	

GREEN:	2020,		
RED:	2030;		
BLUE:	2040	

NEA:		
A	Mulhmode	Virtual	Gas	
Pipeline	by	barge	/	truck		
could	supply	demand	in	
the	North	East	provinces	of	
Argenhna	without	gas.	

WATERWAY	(PPW):		
LNG	powered	pushers	will	
replace	DO,	with	posihve	
impact	in	freight	cost	and	
environmental	benefits.		

BULK	CARRIERS:		
When	these	large	ships	
start	shiking	to	LNG	they	
will	be	serviced	from	La	
Plata	port	of	Buenos	Aires	
alloat	at	zona	comun		

BUE	PORTS:		
Containerships	and	Cruises	
will	start	demanding	LNG	
at	main	ports	of	BUE.	

PARAGUAY	+	BRASIL:	
A	Mulhmode	Virtual	Gas	
Pipeline	by	barge	/	truck		
could	supply	demand	in	
Paraguay	and	the	close-by	
areas	of	Brasil	without	gas.	

PATAGONIA:	
Criuses,	Fishing	Boats	and	
special	vessels	will	start	
demanding	LNG	at	Ports	of	
Patagonia,	mainly	Ushuaia	
and	Deseado.	
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marine	LNG	because	of	the	improvements	in	costs	
due	 to	 a	 larger	 scale;	 because	 of	 the	 demand	 for	
new	 vessels	 for	 transporting	 it	 by	 river,	 and	
because	of	 the	greater	availability	of	LNG	at	ports	
on	the	Paraguay	and	Paraná	rivers.	
In	 order	 to	 perform	 a	 first	 overall	 estimate	 of	
potential	 demand	 from	 Paraguay	 and	 from	 the	
sector	of	Brazil	 close	 to	 the	Argentine	province	of	
Misiones,	 a	 population	 universe	 of	 39	 million	
inhabitants	 is	considered,	 subdivided	as	 follows:	7	
million	 in	 Paraguay,	 11	 in	 the	 Brazilian	 state	 of	
Paraná,	11	in	that	of	Rio	Grande	do	Sul,	7	in	that	of	
Santa	Catarina	and	3	in	that	of	Mato	Grosso.	
This	 universe	 is	 reduced	 to	 26%	 for	 Paraguay	 and	
to	 13%	 for	 Brazil,	 by	 reason	 of	 the	 existence	 of	
other	alternative	sources	of	supply	of	natural	gas.	
Taking	the	same	ratio	of	potential	demand	for	LNG	
per	inhab.-year	that	emerged	from	the	analysis	for	
NEA,	 and	 that	 was	 validated	 in	 general	 terms	
(250,124	 m3	 of	 LNG	 annually/million	 inhab.),	 a	
potential	 demand	 is	 arrived	 at	 of	 the	 order	 of	
455,000	 m3	 LNG/year	 for	 Paraguay	 and	 of	
1,040,000	m3	LNG/year	for	Brazil.	
These	values	are	verified	 (and	are	proven	correct)	
by	 the	 governmental	 estimate	 presented	 in	
GASNEA	 Plan	 (2019)	 which	 shows	 a	 consolidated	
figure	 of	 2.5	MM	m3	 of	 natural	 gas/day	 which	 is	
equivalent	to	1,520,000	m3	LNG/year.		
	
3.3.	Summary	of	Consolidated	Demand		
The	 consolidated	 figure	 for	 the	 analyzed	 areas	 of	
potential	demand	reaches	a	total	of	4,614,000	m3	
LNG/year,	 which	 is	 almost	 three	 times	 the	
maximum	 production	 capacity	 of	 the	 floating	
liquefaction	 plant	 (Tango)	 set	 up	 by	 national	 oil	
company	 YPF	 in	 Bahía	 Blanca	 (2019)	 to	 export	
natural	 gas	 from	Vaca	Muerta	 basin,	 transformed	
into	LNG.	
It	 is	 necessary	 here	 to	 distinguish	 among	 the	
different	 dynamics	 of	 these	 sectors	 to	 enable	 a	
profiling	of	the	long-term	projection	for	a	period	of	
not	 less	 than	 20	 years,	 during	 which	 a	 certain	
consolidation	is	to	be	expected.	
Overall,	 as	 is	 the	 case	 of	 the	 broached	 analysis,	
three	temporal	cuts	are	considered,	separate	by	a	
decade	in	each	case.		
For	 each	 sector	 mentioned,	 the	 current	 (2020)	
potential	 demand	 is	 analyzed	 and	 a	 projection	 is	
made	 for	 expectations	 for	 2030	 and	 2040,	
estimating	 two	 percentages:	 %	 growth	 of	 the	

universe	considered	and	%	expected	incorporation	
of	potential	consumption	of	LNG.	
For	 the	 NEA,	 a	 (population-based)	 growth	 in	
demand	 of	 2.5%	 annually	 is	 projected	 and	 an	
effective	demand	(2020)	is	assumed	of	the	order	of	
10%,	 in	partial	replacement	of	LPG	and	some	new	
industrial	 uses.	 For	 the	 following	 decades,	 it	 is	
estimated	 that	 a	 50%	 and	 70%	 coverage	 of	
potential	 demand	 may	 be	 reached	 by	 reason	 of	
LNG’s	benefits	compared	to	other	options.	
In	 the	 case	 of	 the	 PPW,	 current	 demand	 is	 non-
existent,	 but	 if	 ship	 owners	 are	 incentivized	 and	
they	 manage	 to	 overcome	 the	 investment	 (and	
financing)	difficulties	 to	 convert/build	pusher	 tugs	
powered	by	LNG,	an	adoption	rate	of	40%	and	80%	
might	 be	 expected	 for	 the	 next	 two	 decades	
respectively.	Meanwhile,	the	annual	growth	of	the	
sector	is	estimated	at	5%.	
The	 number	 of	 BC	 at	 the	 roadstead	 should	
experience	the	same	growth	as	those	on	the	WPP	
(5%)	 and	 although	 demand	 for	 LNG	 is	 still	 non-
existent	 there	 is	 a	 worldwide	 trend	 towards	 an	
increase	in	its	adoption	as	a	fuel	for	large	ships.	As	
these	 vessels	 haven’t	 yet	 shown	 signs	 of	 starting	
out	on	this	 trend,	a	slow	adoption	 is	projected,	of	
only	 10%	 and	 40%	 of	 effective	 demand	 for	 the	
coming	decades.	
The	number	of	ships	at	BUE	Ports	are	estimated	to	
grow	 at	 an	 annual	 3%	 rate	 and	 their	 effective	
demand	 for	 LNG	 (currently	 non-existent)	 is	
projected	 at	 20%	 and	 80%	 for	 the	 two	 decades	
ahead.	
In	the	case	of	demand	in	Patagonia,	the	rise	in	the	
number	of	craft	is	estimated	at	an	annual	2.5%	and	
the	projection	for	LNG	demand	is	of	30%	and	70%	
in	the	next	two	decades.	
As	 regards	 external	 demand,	 in	 the	 previously	
defined	 universe	 of	 Paraguay	 and	 Brazil,	 it	 is	
foreseen,	 by	 virtue	 of	 the	 fact	 that	 it	 is	 an	
international	trade	in	which	other	factors	operate,	
that	 the	 pace	 of	 penetration	 will	 be	 slower	 and	
more	limited	than	in	NEA.	Thus,	it	is	estimated	that	
real	demand	 is	currently	of	10%	and	that	 it	would	
rise	to	40%	and	60%	in	the	decades	ahead,	during	
which	 a	 population-based	 growth	 of	 2.5%	 is	
estimated.	
In	this	way,	the	projection	is	of	a	total	demand,	in	
m3	 of	 LNG	 annually,	 of	 the	 order	 of	 257,000	
currently;	 1,906,000	 by	 2030;	 and	 4,677,000	 in	
2040.	
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Table	3	–	Summary	of	Potential	and	Projected	Demand	of	LNG	

	
	
	

3.4.	Conclusions	on	Marine	LNG	Demand	
From	 this	 analysis	 of	 demand,	 the	 following	
conclusions	emerge:	
-Current	 demand	 for	 LNG	 is	 of	 only	 6%	 of	 its	
potential	and	is	concentrated	in	the	NEA	region	as	
a	 solution	 for	 household	 consumption	 in	 that	
region.	
-For	 the	 coming	 two	 decades	 it	 is	 projected	 that	
demand	would	be	of	41%	(2030)	and	101%	(2040)	
of	the	estimated	current	potential.	
-The	 highest	 potential	 (32%)	 is	 identified	 in	 the	
regional	 export	 of	 LNG	 for	 residential	 and	
industrial	use	in	Paraguay	and	in	the	Brazilian	area	
closest	to	Misiones	and	Corrientes	provinces.	
-In	 second	 place	 in	 order	 of	 potential	 importance	
are	land	based	consumption	in	NEA	(23%)	and	bulk	
carriers	 (22%),	 should	 this	 kind	 of	 vessels	 be	
converted	 to	 LNG	 in	 the	 future	 as	 other	 kinds	 of	
ships	are	already	doing.		
-Cruise	 ships,	 container	 ships	 and	 service	 craft	
which	are	already	beginning	to	convert	to	LNG	are	
the	next	 sector	 of	 demand	 (15%)	 and	 lastly	 come	
fishing	vessels	and	those	for	other	Patagonian	uses	
(5%)	and	pusher	tugs	on	the	PPW	(3%).	
	
4.	Marine	LNG	Supply	in	Argentina	
	
The	 aim	 is	 to	 establish	 an	 approximation	 of	
the	 system	of	marine	 LNG	 supply	 to	 cater	 to	

the	 defined	 demand.	 Presented	 firstly	 is	 the	
Conceptual	 Scheme	 and	 Map	 of	 Supply	 to	
cover	all	the	above-mentioned	demand.		
Next,	an	analysis	is	performed	on	the	Volumes	
and	 Investments	 in	 the	 Liquefaction	 Nodes	
and	 lastly	 the	 summary	 and	 conclusions	 are	
offered.	
	
4.1.	Conceptual	Scheme		
The	 broached	 conceptual	 proposal	 is	 the	
system	 known	 as	 a	 “virtual	 gas	 pipeline,”	
similar	 to	 the	 one	 used	 in	 the	 case	 of	 the	
Buquebus	 river	 transport	 company	 to	 supply	
the	ferry	Francisco,	combining,	when	suitable,	
terrestrial	transport	with	the	riverine	mode	to	
reduce	costs	or	to	meet	the	demand	of	a	ship	
outside	port.	
Although	 other	 sources	 might	 be	 available,	
such	 as	 biogas,	 for	 example,	 only	 a	 supply	
from	 the	 natural	 gas	 pipeline	 is	 considered	
since	 it	 is	 the	option	 that’s	most	 reliable	 and	
economical	 as	 well	 as	 being	 currently	
available.	
The	 following	 figure	 (LNG	 Galileo)	 shows	 the	
system	in	six	stages:	
	

SUMMARY
%año 2020 2030 2040 2020 2030 2040

NEA	 2,5 1.076										 23% 108 672 1.210 10% 50% 75%
PPW 5,0 122													 3% 0 73 195 40% 80%
BULK	CARRIERS 5,0 1.008										 22% 0 151 806 10% 40%
BUE	PORTS 3,0 700													 15% 0 182 896 20% 80%
PATAGONIA 2,5 212													 5% 0 80 223 30% 70%

NATIONAL	DEMAND 3.118						 68% 108 1.158 3.330

PARAGUAY 2,5 455													 10% 46 228 410 10% 40% 60%
BRAZIL 2,5 1.041										 23% 104 520 936 10% 40% 60%

LNG	FOR	EXPORT 1.496						 32% 150 748 1.346 Thous.	m3	LNG	/	Yr

REGIONAL	TOTAL 4.614				 100% 257 1.906 4.677 Thous.	m3	LNG	/	Yr

6% 41% 101%

Thous.	m3	LNG	/	Yr

DEMAND	PROJECTION

Thous.	m3	LNG	/	Yr

2020	POTENTIAL %	of	Projected/Potential
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Figure	8	–	Marine	LNG	Demand	Map	in	Argentina	(Adapted	from	Galileo)	
	
The	 Source	 of	Natural	 Gas	 in	 our	 case	would	
be	 intakes	 from	nearby	natural	 gas	pipelines.	
The	Liquefaction,	which	would	be	carried	out	
at	 Liquefaction	 Nodes	 (LNs),	 namely	 plants	
with	small-scale	liquefaction	modules	that	are	
added	as	demand	increases.	LNs	are	proposed	
at	 the	 ports	 nearest	 demand	 where	 natural	
gas	pipelines	are	available,	from	which	the	gas	
can	be	taken	for	liquefaction	at	centers	with	a	
capacity	to	scale	up	with	increasing	demand.	
Storage	 at	 Origin	 is	 in	 principle	 proposed	 in	
ISO	 modular	 tanks,	 located	 within	 the	 same	
premises	as	the	LNs.	
Transport	 is	 carried	 out	 with	 trucks	 and/or	
vessels	according	to	economic	convenience	or	
operational	need,	in	ISO	tanks.	
Storage	 at	 Destination	 is	 likewise	 proposed	
with	modular	ISO	tanks	located	at	the	various	
sites	 of	 land-based	 demand.	 ISO	 tanks	 could	
also	 be	 placed	 on	 board	 ships	 fueled	 with	
LNG,	 but	 the	 trend	 is	 towards	 having	
permanently	attached	tanks	that	are	specially	
designed	to	optimize	the	utilization	of	space.	
Vaporization	 or	 Regasification	 is	 the	 process	
for	 reconverting	 LNG	 into	 natural	 gas	 for	
residential	or	industrial	use,	and	is	carried	out	
at	each	 final	point	close	 to	consumption,	and	
only	as	required	since	its	storage	is	600	times	
more	voluminous	than	that	of	LNG.		
Six	basic	Liquefaction	Nodes	are	proposed	for	
marine	 LNG.	 These	 would	 be	 at	 Resistencia,	
Rosafé,	 Northern	 BUE,	 Southern	 BUE,	
Patagonia	and	Ushuaia.	

	
4.2		Map	of	LNG	Supply	
The	Location	Map	of	these	LNs	is	shown	in	the	
next	 figure,	 indicating	 the	 following	 types	 of	
ships	involved:	
River	 LNG	 carriers,	 which	 serve	 the	 large	
volume-long	 distance	 transport	 requirements	
complementing	 with	 trucks.	 They	 can	 move	
ISO	tanks	or	carry	LNG	in	bulk.	There	would	be	
a	potential	for	them	on	the	WPP.	
Pusher	 tugs,	 which	 are	 the	 type	 in	 greatest	
use	on	the	WPP	to	move	the	convoys	of	bulk-
carrying	and	container	barges.	
Bulk	 carriers,	 which	 transport	 grain	 exports	
(soy	 being	 the	 most	 significant)	 from	 the	
Rosafé	 area	 ports	 and	 need	 to	 bunker	 at	 the	
Common	 Area	 roadstead	 in	 Rio	 de	 la	 Plata.	
Some	 of	 them	 also	 operate	 out	 of	 Bahía	
Blanca,	in	a	smaller	proportion.	
Cargo	 vessels	 (mainly	 container	 ships),	 which	
operate	at	ports	close	to	the	Buenos	Aires.	
Cruise	 ships,	 which	 in	 the	 summer	 season	
operate	 from	 the	 port	 of	 Buenos	 Aires	 and	
from	Ushuaia.	
Fishing	 vessels,	 with	 the	 principal	 operating	
ports	 in	Mar	del	Plata,	 and	also	 in	Necochea,	
Puerto	 Madryn,	 Comodoro	 Rivadavia,	 Puerto	
Deseado	and	Ushuaia.	
Other	 ships,	 among	 which	 are	 passenger	
ferries	 and	 patrol,	 offshore	 support,	 tourism	
and	antarctic	crafts.	

	

Gas	
Source	 Liquefac/on	 Storage	at	

Origin	
Transport	by	
Truck	/	Barge	

Storage	at	
Des/na/on	 Vaporiza/on	
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Figure	9	–	Marine	LNG	Supply	Map	in	Argentina	

	
4.3.	Map	of	LNG	on	the	PPW	(expanded)	
The	 following	 map	 determines	 a	 zone	 of	 major	
opportunities	 for	 LNG	 supply,	 indicating	 the	main	
elements	of	the	system	considered	in	this	analysis	
both	 for	 the	 area	 close	 to	 the	River	 Plate	 and	 for	
that	 of	 the	 Littoral	 provinces,	 NEA,	 Paraguay	 and	
part	of	Brazil.	 The	map	encompasses	 the	majority	
of	 the	WPP,	 from	 the	 River	 Plate	 up	 to	 Corumbá	
(Brazil),	 where	 the	 last	 marine	 LNG	 supply	 point	
would	be	located.	

The	 proposed	 Liquefaction	 Nodes	 (LNs)	 are	
indicated	as	well	 as	 the	 supply	points	 for	 LNG	 for	
marine	 propulsion	 and	 the	 Distribution	 Nodes	
(DNs)	 where	 the	 LNG	 would	 arrive	 in	 ISO	 tanks	
either	 overland	 or	 by	 river	 when	 the	 volume	
justifies	 it.	 From	 those	 points,	 the	 overland	
distribution	is	suggested	to	industrial	or	residential	
consumption	centers,	as	the	case	may	be.		
Also	indicated	are	the	existing	natural	gas	pipelines	
which	feed	the	terminuses	of	Resistencia	and	Paso	
de	 los	 Libres/Uruguayana,	 as	 well	 as	 the	 more	

MARINE	LNG	SUPPLY	IN	ARGENTINE	PORTS	AND	NEA	REGION
Liquefaction	Nodes	are	shown	in	the	Map	at	their	locations	from	where	it	is	supplied	LNG	by	truck	and	or	ship.
Ship	types	operating	at	each	area	/	port	are	also	shown.

RESISTENCIA	
The	Gas	Pipeline	ends	at	Resistencia,	where	
one	of	the	most	acCve	nodes	should	be	
established	to	supply	NEA	and	Paraguay	+	
Brasil	demands.	

ROSAFE	
A	Node	could	be	between	
Rosario	and	Snatafe	to	supply	
the	push	boats	that	move	the	
barges	convoys	on	the	
Waterway.	

BUE	NORTH	
Ships	operaCng	close	to	
Buenos	Aires	city	and	North	
of	BUE	should	be	supplied	
from	a	one	or	two	nodes.	
One	should	be	in	La	Plata	and	
a	second	one	to	the	north	

BUE	SOUTH	
Ships	operaCng	
in	the	south		of	
BUE	should	be	
supplied	from	
one	or	two	
nodes	in	Mar	del	
Plata	and	/or	
Bahia	Blanca,	as	
demand	requires	
so.	

PATAGONIA	
Ships	operaCng	in	
Patagonia	should	be	
serviced	from	Nodes	
in	Madryn/Comodoro	
and	Deseado	USHUAIA	

The	gas	
pipeline	to	
Ushuaia	shoud	
increase	its	
volume	to	
supply	the	
cruise	ships	and	
other	vessels	
operaCng	in	the	
extreme	south	

EXPANDED	MAP	
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southerly	 ones	 of	 Rosafé	 and	 BUE.	 In	 the	 case	 of	
Brazil,	the	map	shows	the	gas	pipeline	from	Bolivia	
and	 the	 LNG	 maritime	 terminal	 in	 Porto	 Alegre,	
with	a	vast	area	of	Brazil	neighboring	on	Misiones	
and	Corrientes	provinces	remaining	to	be	supplied.	

Although	 it	 lies	beyond	 the	scope	of	 this	paper,	 it	
would	be	important	to	carry	out	a	market	survey	of	
potential	 demand	 in	 the	 neighboring	 region	 of	
Brazil	(states	of	Mato	Grosso	do	Sul,	Paraná,	Santa	
Catarina	and	Rio	Grande	do	Sul)	since	it	represents	
the	area’s	greatest	potential.	

	

	
Figure	10	–	Marine	LNG	at	the	PPW	Expanded	Map	

	
5.	Volumes	and	Investments	in	LN		
	
The	next	analysis	is	that	of	supply	for	each	of	these	
LNs,	 which	 have	 different	 logistics	 and	 aim	 at	
combinations	 of	 the	 diverse	 markets	 examined	
previously	(Demand	for	Marine	LNG).	The	objective	
here	 is	 to	 arrive	 at	 an	 estimate	 of	 the	 Volume	 of	
LNG	 to	 be	 supplied	 and	 of	 the	 necessary	
Investment	 on	 liquefaction	 and	 storage	 at	 source	
and	 during	 transport,	 assuming	 that	 both	 are	
carried	out	with	40´	ISO	tanks.	
For	purposes	of	simplification,	the	report	does	not	
go	 into	 operations	 at	 destination	 points	 with	
regard	to	additional	transport	for	distribution,	and	
to	regasification.	
Following	 this,	 each	 Liquefaction	 Node	 (LN)	 is	
analyzed	 separately,	 supply	 systems,	 volumes	and	
required	investments,	without	taking	an	LN	in	Paso	
de	 los	 Libres	 into	 account	 for	 reasons	 of	
simplification	and	on	the	basis	of	regarding	 it	as	a	
complement	 to	 LN	 Resistencia,	 since	 both	 would	
meet	 the	 same	demand.	A	more	detailed	analysis	

should	 include	 it	 because	 certain	 areas	 of	
Corrientes,	 Misiones	 and	 Brazil	 would	 best	 be	
supplied	 from	 there.	 Another	 reason	 for	 adding	
Paso	de	 los	Libres	would	be	for	security	purposes,	
since	 the	 possibility	 of	 supply	 from	 multiple	
Liquefaction	Nodes	 increases	the	overall	 reliability	
of	the	system,	which	is	a	crucial	criterion	for	these	
type	of	projects.	
	
5.1.	LN	Resistencia	
This	 is	 the	 largest	 and	 most	 complex	 LN	 since	 it	
serves	three	different	markets:	demand	from	NEA,	
from	 the	 WPP	 and	 for	 export	 to	 Paraguay	 and	
Brazil	(near	Misiones	and	Corrientes).	
The	 following	 map	 shows	 the	 proposed	 logistics.	
The	 area	 close	 to	 the	 city	 of	 Resistencia,	 which	
contains	the	terminus	of	the	gas	pipeline	closest	to	
the	area	of	interest,	is	proposed	as	the	location	of	
the	 LN,	with	 its	 liquefaction	modules	 and	 storage	
tanks	 which	 would	 increase	 in	 tandem	 with	 the	
scale	of	demand.	

Datos del mapa ©2020 Google 200 km

Google Maps https://www.google.com/maps/dir///@-27.8059236,-47.4259629,6.06z/data=!4m2!4m1!3e2

1 de 2 30/05/20 15:57

Resistencia	

LN	:	LIQUEFACTION	NODE	

DN	:	DISTRIBUTION	NODE	

MARINE	LNG	CONSUMPTION	

GAS	PIPELINE	
LNG	TRANSP.	BY	TRUCK/BARGE	

LNG	TRANSP	BY	TRUCK	

LNG	MARITIME	TERMINAL	



	 12	

From	 there,	 trucks	 would	 operate	 with	 ISO	 tanks	
loading	LNG	at	an	approximate	pace	of	1	truck	per	
hour/loading	 site.	 During	 a	 first	 stage,	 it	 is	
considered	 that	 these	 trucks	 would	 carry	 out	 the	
transport	 to	 the	 Distribution	 Nodes	 (DNs),	 but	 as	
scale	 increasingly	 allows	 it,	 part	 of	 that	 transport	
could	 be	 by	 river	 barges.	 In	 reality	 this	 is	 a	
simplified	 scheme	 since	 a	 truck	 with	 LNG	 would	
surely	 not	 limit	 itself	 to	 reaching	 Posadas,	 for	
example,	 but	 would	 go	 on	 to	 supply	 other	 cities	
such	as	Oberá	or	Apóstoles,	in	Misiones.	
Since	the	supply	of	natural	gas	must	be	assured	 it	
was	 chosen	 to	 assume	 that,	 at	 least	 initially,	 the	
system	 for	 transporting	 LNG	 would	 be	 on	 ISO	
tanks.	 This	 allows	 trucks	 or	 barges	 to	 be	 used	
interchangeably	 across	 this	 entire	 network.	 Thus,	
there	would	always	be	a	supply	option	 in	the	face	
of	an	unusually	lower	water	level	that	would	make	
riverine	 transport	 impossible,	 or	 if	 highways	 are	
cut	or	there	is	a	truckers’	strike.	In	addition,	buffer	
LNG	 storage	 tanks	 should	 be	 foreseen	 at	 critical	
consumption	sites.	
To	 the	 East,	 following	 the	 Paraná	 River,	 the	
proposed	 distribution	 nodes	 (DNs)	 are	 the	
following:	
Corrientes	 (C),	 which	 in	 turn	 could	 supply	 the	
southern	 part	 of	 the	 province	 of	 the	 same	 name	
with	 its	 own	 distribution	 chain,	 being	
complemented	by	Paso	de	los	Libres.	

Posadas	 (P),	 which	 is	 supplied	 for	 its	 own	
consumption,	 for	that	of	 the	central	and	southern	
parts	 of	 the	 province	 of	 Misiones,	 and	 for	 two	
foreign	 consumption	 areas:	 that	 of	 southern	
Paraguay	,	through	Encarnación	(E)	and	that	of	the	
sector	of	Brazil	closest	 to	the	Uruguay	River.	With	
regard	to	this	area,	thought	should	also	be	given	to	
the	possibility	of	it	being	supplied	by	an	LN	at	Paso	
de	los	Libres	–	Uruguayana,	at	the	terminus	of	the	
Mercosur	 gas	 pipelines,	 which	 could	 also	 be	 an	
option	 for	 supplying	 Goya	 (Corrientes)	 and	
Posadas.	
Iguazú	 (I),	 to	 meet	 its	 own	 consumption	 needs,	
those	 of	 northern	 Misiones,	 and	 foreign	
consumption	 in	 eastern	 Paraguay	 through	 Ciudad	
del	Este	(CE)	and	in	a	vast	sector	of	Brazil	through	
Foz	do	Iguaçu	(F).	 In	case	of	supplying	Iguazú,	CdE	
and	Foz	do	Iguaçu	with	ISO	tanks	by	river,	it	would	
be	 necessary	 to	 solve	 the	 port	 operations	 issue	
since	those	cities	lack	adequate	harbor	facilities.	
Towards	 the	 North,	 following	 the	 Paraguay	 River,	
DNs	would	be	three	in	number:	
Formosa	 (F),	 in	 turn	 supplying	 demand	 in	 the	
province	of	the	same	name.	
Asunción	(A),	distributing	to	the	area	of	central	and	
northern	Paraguay.	
Corumbá	(Brazil),	not	indicated	on	this	map,	at	the	
entrance	to	the	upper	area	of	the	WPP.	
	
	

	
Figure	11	–	Supply	Scheme	from	Resistencia	Node	

	
5.2.	Volumes	of	LNG	by	Node	
The	next	analysis	is	that	of	the	Volume	of	potential	
demand	 of	 the	 three	 markets	 (NEA,	 WPP	 and	
Brazil+Paraguay)	 to	 be	 supplied	 from	 NL	
Resistencia;	 this	will	 also	 be	 discriminated	 by	DN,	
adding	 Resistencia	 as	 another	 one	 in	 itself,	 to	
supply	 the	 rest	 of	 the	 province	 of	 Chaco	 from	
there.	

The	following	table	contains	the	calculation	of	the	
potential	Volume	of	NL	Resistencia	in	a	Market	vs.	
Distribution	Node	matrix.	
With	regard	to	 the	market	 it	 is	assumed	that	30%	
of	the	LNG	demanded	by	the	WPP	will	be	supplied	
from	 here	 (the	 rest	 from	 Rosafé),	 these	 supplies	
being	 divided	 into	 the	 indicated	 percentages	
among	 the	 four	 ports	 of	 Barranqueras	
(Resistencia),	Asunción,	Corumbá	and	Posadas	

Datos del mapa ©2020 Google 50 km
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The	potential	demand	from	Paraguay	and	from	the	
neighboring	areas	of	Brazil	is	met	according	to	the	
distribution	indicated	in	the	table.	
NEA’s	 potential	 market	 is	 likewise	 supplied	 from	
this	LN	in	the	proportion	indicated	for	each	DN.	

This	 leads	 to	 the	 potential	 annual	 demand	 of	
2,608,000	 m3	 of	 LNG	 from	 NL	 Resistencia	 as	
discriminated	by	DN.	

	
	
	

Table	4	–	Resistencia	Node	Volume	by	Market	Sector	

	
	

The	 following	 table	 firstly	 summarizes	 this	
information	 on	 Potential	 Demand	 by	 Node	
/Market,	 and	 in	 the	 second	 section	 poses	 the	
projected	volumes	to	be	supplied	to	each	node	for	
each	market	over	the	course	of	the	next	20	years,	

considering	 the	 defined	 %	 of	 growth	 and	 the	
capturing	of	potential	consumption.	
In	 a	 similar	 fashion	 the	 volume	 corresponding	 to	
the	other	Nodes	are	also	estimated,	obtaining	the	
following	Tables	and	graphs.		

	
Table	5	–	Resistencia	Node	Potential	and	Projected	Demand

	
	
	

	
Figure	12	–	Marine	LNG	Volume	Projected		

	
	
	

	

VOLUMEN	BY	NODE	&	MKT

1.076 Th.	m3	LNG/Year
MARKET	SECTOR	>> PPW

BAR ASU COR POS PGY BRA POS IGZ FOR CTS CHA
Thous	m3 35% 45% 15% 5% 30% 70% 22% 7% 14% 28% 29%

NODE LNG/Yr 13 16 5 2 455 1041 237 75 151 301 312

RESISTENCIA 325					 13 312
CORRIENTES 301					 301
FORMOSA 151					 151
POSADAS 850					

MISIONES 28% 2 237
50% BRASIL 61% 520
20% PARAGUAY 11% 91

IGUAZÚ 676					
MISIONES 11% 75

49% BRASIL 75% 510
20% PARAGUAY 13% 91
60% ASUNCIÓN 290					 16 273
1% CORUMBA 16								 5 10

2.608		 13					 16					 5							 2							 455	 1.041	 237	 75			 151			 301	 312	 Th.	m3	LNG/Year

37 1496
EXPORT NEA30%

Resistencia

Resistencia	

Thous	m3 NEA PPW P+B NEA PPW P+B NEA PPW P+B

LNG/Yr NEA BRA PGY HID 10% 0% 10% 50% 40% 40% 75% 80% 60%

RESISTENCIA 12% 325 312 0 0 13 31 0 0 195 8 0 351 21 0

CORRIENTES 12% 301 301 0 0 0 30 0 0 188 0 0 339 0 0

FORMOSA 6% 151 151 0 0 0 15 0 0 94 0 0 169 0 0

POSADAS 33% 850 237 520 91 2 24 0 61 148 1 306 266 3 550

IGUAZÚ 26% 676 75 510 91 0 8 0 60 47 0 300 85 0 541

ASUNCIÓN 11% 290 0 0 273 16 0 0 27 0 10 137 0 26 246

CORUMBA 1% 16 0 10 0 5 0 0 1 0 3 5 0 9 9

2.608 1.076 1.041 455 37 108 0 150 672 22 748 1.210 59 1.346

41% 40% 17% 1%
%	ANNUAL	GROWTH: 2,5				 5,0					 	 2,5				 2,5				 5,0				 2,5					 	

257 1.442 2.615

DEMAND	BY	NODE/MKT
2020 2030 2040

PROJECTED	DEMAND	BY	NODE	AND	MARKETPOTENTIAL	DEMAND	2020

VOLUME
Th	m3	LNG/Yr 2020 2030 2040

NEA 108 672 1.210

PPW 0 73 195

BULK	CARRIERS 0 151 806

CRUC	+	CARG 0 262 1.119

NATIONAL 108 1.158 3.330

BRA	+	PGY 150 748 1.346

TOTAL 257 1.906 4.677 0	
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Table	6	–	Marine	LNG	Projected	in	all	Nodes	

This	shows	the	large	size	of	foreign	demand,	which	
would	 be	 met	 from	 the	 ports	 of	 Posadas,	 Iguazú	
and	 Asunción.	 Demand	 from	 NEA	 is	 the	 next	 in	
size,	followed	at	some	distance	by	that	of	the	large	
cruise	ships,	freighters	and	bulk	carriers.	
The	 WPP,	 for	 its	 part,	 does	 not	 generate	 such	 a	
significant	 impact	 on	 the	 volume	 of	 demand	 for	
LNG.The	ports	handling	the	largest	volumes	will	be	
those	of	NEA	and	Northern	BUE.	
	

	
Figure	13	–	Marine	LNG	Vol.	Projected	Supply	by	Port	

	
5.3.	Investments	of	LNG	by	Node	
Without	 getting	 into	 the	 detailed	 calculation,	 the	
summary	 of	 the	 investments	 required	 on	 each	
node	 are	 summarized	 in	 the	 same	 fashion	 as	 the	
volumes.	
In	 order	 to	 get	 to	 these	 figures,	 several	
bibliographic	references	have	been	studied.		
Among	 them:	 De	 Las	 Heras,	 2013;	 Fraga,	 2018;	
IAPG	$	GNL;	Iglesias,	2016;	IGU	LNG	as	Fuel,		
2015;	 IGU	 SSLNG	 2015;	 Lang	 $LNG,	 2009;	 Lopez	
Bendezu,	 2010;	 Semolinos,	 2011;	 Tapia,	 2007;	

White	 $LNGvsPIPE,	 1995	 ;	World	 Bank,	 2015	 and		
Zhang	$LNG,	2011	
	

	
Figure	14–	Marine	LNG	Projected	Investment	in	Supply	
	
5.4.	Conclusions	on	Marine	LNG	Supply	
	
The	 planned	 supply	 scheme	 divides	 supply	 into	
several	 Nodes	 that	 make	 it	 possible	 to	 maintain	
medium-to-low	 scales	 of	 operation	 and	 transport	
over	relatively	short	distances.	
This	system	in	turn	allows	a	staggered	response	to	
demand	and	the	distribution	of	investment	in	each	
region	to	the	extent	that	the	trends	in	demand	are	
gradually	confirmed.	
The	 investment	 considered	 covers	 the	 headings	
corresponding	to	liquefaction	and	to	the	ISO	tanks	
for	 storage	 and	 transport,	 which	 account	 for	 the	
majority	 of	 the	 investment	 since	 the	 part	 that	
corresponds	 to	 regasification	 comes	 under	 the	
purview	 of	 each	 ship	 or	 of	 each	 specific	 on-land	
consumption.	
The	estimated	levels	of	investment	are	very	low	in	
relation	to	the	impact	that	marine	LNG	has	on	the	
economy,	development	and	the	environment.	
In	order	 to	meet	domestic	demand	 the	estimated	
levels	 of	 investment	 range	 from	 124	MMUSD	 for	

VOLUME
Th	m3	LNG/Yr BR+PG NEA PPW BC CR+CA BR+PG NEA PPW BC CR+CA BR+PG NEA PPW BC CR+CA

RESISTENCIA
RESISTENCIA 0 31 0 195 8 351 21
CORRIENTES 0 30 0 188 0 339 0
FORMOSA 0 15 0 94 0 169 0
POSADAS 61 24 306 148 1 550 266 3
IGUAZÚ 60 8 300 47 0 541 85 0

ASUNCIÓN 27 0 137 0 10 246 0 26
CORUMBA 1 0 5 0 3 9 0 9

TOTAL	RESISTENCIA 150 108 748 672 22 1.346 1.210 59

ROSAFE 51 8 137 40
59 177

BUE	DS-LP 144 137 766 672
280 1.438

SUR	PBA 46 224
46 224

PATAGONIA 80 223
80 223

TOTAL 150 108 748 672 73 151 262 1.346 1.210 195 806 1.119

BR+PG NEA PPW BC CR+CA BR+PG NEA PPW BC CR+CA BR+PG NEA PPW BC CR+CA

257 1.906 4.677
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the	 projection	 for	 the	 year	 2030	 to	 291	MMUSD	
for	that	for	the	year	2040.	
To	 cover	 regional	 export	 demand,	 the	 investment	
would	 be	 of	 the	 order	 of	 87	 MMUSD	 for	 the	
projection	 for	 the	 year	 2030	 and	 of	 127	MMUSD	
for	that	for	the	year	2040.	
	
	
6.	Conversion	Table	
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	 MMBTU	 m3	Nat.	GAs	 m3	LNG	 Ton	LPG	

		1		MMBTU	 		 27,8		 0,048		 0,021		

1		m3	Nat	Gas		 0,036		 		 0,002		 0,00075	

1		m3	LNG	 20,8		 585		 		 0,440		

	1	Tons	LPG	 47,6		 1.330		 2,273		 		

	


