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[bookmark: _Toc369857018]General overview about LNG industry in the region

[bookmark: _Toc369857019]The only LNG producing (liquefaction) facilities in the area are located in T&T (up and running since 1999) with an overall capacity of 22,4 Mtpa (composed by 4 baseload liquefaction trains). This facility supplies LNG mainly to European and North America markets, but also to the existing regas facilities in the area.
An small scale liquefaction project took FID in 2012, Colombian Pacific Rubiales with 0,5 Mtpa capacity the facility is expected to come on stream by 2015.Since many years ago, Venezuela has been considering LNG exports with different projects that, so far, didn’t go ahead, despite the huge gas reserves of the country.
Dominican Republic and Puerto Rico are the only countries in the area with installed regas capacity: 1,9 Mtpa in Andrés (Dominican Republic) and 1,8 Mtpa in Peñuelas (Puerto Rico); both terminals receive LNG supply mainly from T&T and don’t have a real open access regime. The main driver for this gas consumption is power generation.
Several countries within the region have showed a big interest on incorporating the LNG within their energy matrix. Notwithstanding, despite the interest for the LNG, there’s not a significant rise in the regas capacity in the area so far.
Analysis of regional data

There are, currently, under different stages of development, some new potential small scale projects in the area. Mainly balanced to consumption (regas):

· Small LNG Consumption panorama:

a) The Caribbean&Central America potential consumption markets have a strong potential for small scale LNG developments. Main Drivers:

· Apetite for gas as alternative fuel with respect oil related products (price, efficiency, environment)
· The distance of most of the potential consumptions (many islands) in the area with respect the potential gas supplies make the LNG as the main logistics alternative with respect any pipeline approach.
· For having access to international LNG supplies (out of the area), these markets would have to compete, in terms of price, with other international (and traditional) big LNG consumers.
· Small and discretized (non-connected) consumptions, only some countries can achieve an aggregated potential consumption for base load regas terminals. This makes that small scale projects, if technical and economically feasible, fit with the size of most of the potential consumptions.
· In some cases the related consumptions have a strong seasonal component.
· Power generation is one of main drivers for gas consumption (fuel switching). Some countries don’t have an easy power interconnection, so specific regas facilities are required for specific power developments (limited demand aggregation potential)
· Other main potential consumers are raw industries (e.g. mining) frequently located far from transport lines (both gas or power generation) and therefore requiring an specific import facility for fitting their consumption with limited aggregation capacity.
· Many projects announced, many potential consumers willing to develop small LNG developments but challenges for progressing with those projects: unit costs, securing financing and securing LNG supply (that require long term commitments and therefore balance sheet capabilities).
· In many cases, the potential LNG consumers try to involve experienced LNG companies to provide an integrated solution, both in terms of:
· Ability and experience for regas facilities design, construction and operation (and also financial strength)
· Securing the required LNG supply.

b) Key players:
· For securing consumption: Utilities (power generators), Mining companies (extraction&treatment) and many times National Companies (power generation and/or distribution) that try to aggregate different consumptions.

· For  implementing the required regas infrastructures:
· The regas technologies usually involved in this kind of projects make use of e relatively tested (peak shaving, satellite LNG plants) existing ones with their main recognized providers.
· In many cases the promoters issue tenders for construction&operation companies bringing both the technical expertise and financing capacities (on a build own operate business model –BOO-). In some cases the requirement is done altogether with the construction of the envisaged consumption facility (power generation). Both onshore and offshore.
· Fast track solutions are usually required for matching short term demand; this  potential for smals scale FSRUs.

· For LNG supply:
· Most of the current LNG supplies from the area (T&T) are already committed to long term contracts.
· Many consumption projects look at the US developments as their “natural” LNG supplier. Notwithstanding, these US developments have the opportunity to achieve the international premium markets with conventional carriers.
· Some projects make international supply tenders and receive offers from international LNG operators that have capabilities for supplying the alternative premium markets.
· Attracting LNG volumes from international LNG markets require “conventional size” LNG carriers sizes; therefore the risk of sub optimization of receiving terminals is not negligible.
· Currently, there’s only a potential “small scale” supplier with FID in the area (Pacific Rubiales). This facility would also be prepared as to be reversed for regas purposes if required.
· Small LNG production&transport panorama:
a)  Main Drivers:
· Monetization of small-medium scale gas resources:
· Without a clear access to domestic consumptions.
· Without “critical mass” as to be processed or aggregated in conventional “base load” (3+ Mtpa) LNG developments.
· Requirement for innovative configurations as to overcome des-economy of scale. At the same time, try to maximize the use of proven small scale liquefaction modules (expertise from peak shaving facilities) for reliability. In this sense, the offshore solutions both on a hull or on a barge, appear to be the ones with most chances to provide the capex optimization required.
· The only small scale liquefaction project currently sanctioned (0,5 Mtpa Pacific Rubiales in Colombia) is an offshore development, probably because of cost efficiency with respect onshore.
· Markets flexibility: although there are other logistics alternatives for small scale gas production, such as CNG, the LNG provides access to many markets (including the long distance premium ones) with ability for diversions.
· Ability for making use of both conventional size carriers (international markets) and smaller scale ones (regional markets)
b) Key players:
· Upstream (feedgas):
· Independent E&P companies with, “stranded” gas resources, in terms of conventional size LNG developments, and with appetite for new concepts (such as Pacific Rubiales in Colombia) or with some aggregation capabilities from small producers.
· Companies with some abilities and interests for aggregating spare production and for developing regional LNG markets with customized solutions.

[bookmark: _GoBack]
· Liquefaction (facilities):
· Technology providers with experience in small scale liquefaction developments and providing “proven” solutions in other market niches (peak shaving, floating LNG solutions).
· “Integrators”: companies that put together liquefaction technology providers, shipyards and integrally develop the project under a BOO (build own and operate) business model.
· Shipping:
· Shipowners with experience and/or innovative solutions for small – mid scale shipping (<40.000 m3 LNG) and with conventional size carriers.
Safety, standards and regulations
· In general terms, most of the countries with potential projects don’t have a specific regulation for LNG receiving terminals. In order to attract investors for developing receiving terminals the regulatory framework needs to be defined. Notwithstanding, many of the projects under study count with those countries authorities’ support.

· In Dominican Republic and Puerto Rico with already existing LNG receiving terminals the main regulatory issue is that there are not open access, this makes that other potential LNG consumers don’t have the possibility to access LNG except by developing their own receiving facility.


· The only small scale project already sanctioned in the area, Pacific Rubiales in Colombia (exporting, but also potentially importing facility), is subject to the gas regulatory framework led by the Ministry and CREG (domestic energy agency). The gas regulatory framework in Colombia sets, as mandatory, that the national gas supply/demand projections are positive for at least the following 8 years in order to allow gas exports.

· To be completed with additional safety/standards information if finally achievable
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Conclusions

· The Caribbean/Central America area is a clear niche for small scale LNG developments, mainly for regas/consumption purposes, due to two main characteristics:
· Abundance of small size (and isolated) markets
· Potential premium prices as LNG would substitute other oil related fuels
· The main challenges for the development of the small scale projects are:
· Des-economy of scale. The technology/configuration improvements related to reduce unit cost are key.
· Financing/long term commitments for small size companies.
· Securing LNG supplies being competitive with other premium markets.
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[bookmark: _Toc369857022]Data Collection from the Regions
Please include the excel data collection template


[bookmark: _Toc369857023]Small Scale LNG : Drivers and Business Models
	Type of Project 
	Definition 
	Challenges
	Drivers, Purpose*  
	Business Model** 
	Examples

	Liquefaction 
	Production of LNG with capacity lower than 1mtpa 
	 Overall cost optimization to overcome des-economy of scale
	 Commercialize gas through LNG (markets flexibility) and put in value stranded gas resources as per traditional baseload LNG facilities
	 Tolling of liquefaction facilities through BOO business model. Facilities developed, constructed and operated by a Company in exchange of a time charter fee to be satisfied by the gas producer.
	 Pacific Rubiales (Colombia)

	Break Bulk Infrastructure
	Receives LNG (e.g. shipping) and breaks down the LNG into smaller quantities for further distribution  to marine bunkering and truck fuelling stations. 
Also ship to ship transfer viable. 
	 
	 
	 
	 

	Marine Distribution/Milk Run
	Effective gas supply solution for the
scattered islands or coastal areas, where the other transportation modes are not economically viable or the infrastucture is not present.
Milk Run is characterised by partial unloading to multiple locations
	 
	* Relatively low gas demand does not justify the high capital investment costs for pipelines
	 
	* Eastern Indonesia
* Caribbean islands
* Coasts of Japan and Norway

	Infrastructure for Inland Distribution 
	Trucking/Shipping/Rail of LNG to inland satellite stations
	 
	 
	 
	* China
* Spain 

	Peak Shaving 
	LNG peak shaving facility can be chosen to supply the incremental natural gas required to meet the demands peak demands for example, where the pipeline netweork is already fully utilised for normal demand, in remote areas far from NG resources, or where geology which prevents the development of underground gas storage. 
	 
	 
	 
	* Mount Hayes LNG Peak shaving Facility - British Columbia (Vancouver Island)

	Small Scale FloatingLNG
	Offshore  LNG production lower than 1 mtpa
– Offshore stranded gas field
– Associated gas available from offshore oil field
– Near shore location to liquefy country excess gas or shale gas
	  Overall cost optimization to overcome des-economy of scale
	 Commercialize gas through LNG (markets flexibility) and put in value stranded gas resources as per traditional baseload LNG facilities
	 Tolling of liquefaction facilities through BOO business model. Facilities developed, constructed and operated by a Company in exchange of a time charter fee to be satisfied by the gas producer.
	Total & Technip presentation at LNG17
* Canadian Douglas channel project
*  Rubiales LNG in Columbia 

	Small Scale Regas
	Facility regassing LNG with less than 1mpta capacity. Various locations and sources of LNG can be considered. 
	 
	 
	 
	* Sweden - Linde Project 
* 

	… 
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Hoja de cálculo de Microsoft Excel 97-2003
Caribbean&Central America

		

				GEOGRAPHICAL AREA: Caribbean&Central America

										Operating Small LNG Facilities										Small LNG Projects												Generic

				Project Name						Plant X		Plant Y								Guadeloupe/Martinique LNG		Jamaica LNG		Colon LNG		CECA LNG		La Creciente		Haití		Extra Info, artcicles, trends, information, conclusions, ideas,…

				General Project Data				Owner												50% EDF / 50% Gasfin		In recent developments, the Jamaican government announced in October 2012 that it will turn over control of the LNG import terminal project over to the private sector (probably Jamaica Public Services), citing difficulties in finding rational, economic contracts to source LNG		Clean Energy?		Cutuco Energy		Pacific Rubiales (Exmar will operate the facility)		Haytrac Prower and Gas (Haití), Promigas (Colombia) and GasEner (Dominican Republic)		Costa Rica is assessing the feasability of  importing LNG for the 252 MW power plant owned by ICE in Moin. This customer may support a project of 0,25-0,3 Mtpa

								Location												Guadeloupe/Martinique		Port Esquivel		Puerto Crsitobal (Panamá)		Port La Unión                (El Salvador)		Puerto Bahía (Colombia’s North coast)		Tirobu (14 km north of the capital of Port-au-Prince)		During the last two years, Aruba tried  to develop a small LNG project and for that purpose, the Aruban Government signed a MoU with Anthony Vader and GasUnie . The project was abandoned because Valero suspended operations at the refinery (Mar-2012) for financial reasons

								Capacity												2*0,25 Mtpa (One in each island)		1,1 Mtpa (exapandable to 2,5 Mtpa)		0,8 Mtpa		0,8 Mtpa		0,5 Mtpa		firts phase 0,1-0,2 Mtpa ?? (not much clear)

								Cost of Project												-		USD 0,616 Billion		Not clear		USD 0,8 Billion (0,95 in the last update)		USD 0,35 Billion		USD 0,123 Billion

								Parties involved												TGE (Hull,machinery and process plant), Technip (Risers); Promoor Ltd (Spread Mooring)		Last year ,Samsung  was selected as a preferred bidder for the infrastructure whereas Shell and Morgan Stanley were the LNG supply bidders				-		Exmar with Wison Offshore & Marine (Vessel) and Black & Veatch (Topsides)		Haytrac Prower and Gas (Haití), Promigas (Colombia) and GasEner (Dominican Republic)

								Technology Used												Offshore FSRU (25.000 m3, SBS unloading using conventional arms)		Offshore FSRU		Onshore conventional		Onshore conventional+ CCGT		Liquefaction barge + FSU		onshore

								FID date												Theoretically in 2012 but it was delayed		-		-		-		March 2012		2013

								Start Up Date												2015		2015 (2016 according to WMK)		2015		2016		Q4 2014		2015-2016

				Value Chain				Supply (e.g. Liquefaction, stranded gas, pipeline gas, associated gas, flare gas)												Gasfin proposes to initially build a Mid-scale liquefaction  plant (0,4-0,5Mtpa) in La Brea (T&T)and after that expand it (0,2-0,5 Mtpa) in order to satisfy the small demands of some islands. Other alternatives are : Venezuela/Perú /Re-exportation from Puerto Rico, Dominican Republic and the U.S		MoU signed with T&T in 2004 but it was shelved due to the uncertainties in the long term supply from T&T. The U.S and Venezuela are other alternatives		Last year, Panama signed an agreement with T&T for buying trinitarian gas . Other likely options are Colombia and the U.S		-		Pacific Rubiales'La Creciente field in Sucre province		Not clear, supposed Promigas (Colombia)

								Midstream/Transport												20.000 m3 LNG carrier/ STS Transfer		The maximum ship size capacity accepted will be 265.000 m3 (Q-max)								Two 1000 cm ships per month (1st phase)

								Downstream/End Users												EDF for its 220 MW (each) power plants (one in each island)		Jamaica Public Services Comapany (0,37 Mtpa) /Jamalco (0,32 Mtpa)/Jamaica Energy Partners (0,14)		Panama Channel Authority and other power generators		The terminal will be integated with a 525 MW  CCGT and a desalination plant .		Central American and Caribbean utilities		40 MW power plant + 8000 domestic consumers

				Drivers, Purposes				Environmental												The facility will use air vaporizers which reduce the environmental impact		The terminal must comply with NEPA standards for discharge to air, water and land		-		Cutuco Energy received in 2007 the environmental permit from the government of El Salvador		Approved

								Economics												9,5-13,5 USD/MMBtu according to Gasfin with a HH of 3,5 $/MMBtu		Upwards of 12.50 USD/MMBtu  according to the words of the president of JPS in a recent commitee

								Gas Monetisation

								Security of Supply												Not clear		Not clear		Not clear		Not clear		Pacific Rubiales will have exclusive rights to supply and liquefy the gas for 15 years		second phase would double capacity

								Phasing

								Geography												It is very complex to integrate the liquefaction plant  within Atlantic LNG due to the limitations of the jetty. Regarding the FSRU, there are not geographical issues

								CAPEX/OPEX																						123 MUSD

								Demand Growth												Several islands in the Caribbean have been identified as potential consumers but there are several problems with the inefficiency of the logistics						It is likely that CECA LNG will export to other countries like Honduras, Guatemala and Nicaragua				limited (following gasification plans)

								Regulatory Environment												Stable		The Cabinet, in March 2012, approved the formation of the Jamaica Gas Trust (JGT), which will act as the sole LNG purchaser for the project. It will be capitalised with US$100 million and managed by the private sector. The JGT will execute the major commercial agreements, including the LNG SPA, Terminal Use Agreement, Gas Sales Agreements and Pipeline Transportation Agreement.		Last year Panama introduced a law (Ley No. 41 de 2 de agosto de 2012) for encouraging the use of natural gas		The country has a well defined natural gas law which regulates the reception,storage,regasification,shipping and the distribution of this fuel

								Local distribution for remote areas

								Grid Balancing, tuning overall Mix, Bridge Supply

				Business Model				Players												50% EDF / 50% Gasfin		Petroleum Corporation of Jamaica (NOC), Jamaica Public Service Ltd and Jamalco		Clean Energy		Cutuco Energy Central America		Exmar and Pacific Rubiales		Haytrac Prower and Gas (Haití), Promigas (Colombia) and GasEner (Dominican Republic)

								Markets												Domestic market		Domestic market		Domestic market		Domestic market and regional markets (Honduras,Guatemala and Nicaragua)		Firstly, the markets are Central American and the Caribbean countries. In the second phase, the facility will regasify LNG for the Pacific Rubiales end customers		Domestic market

								Costs

								Enablers

								Competition												The LNG currently competes with the traditional fuels employed in the islands [HFO=15-18 $/MMBtu ; LFO= 20-25 $/MMBtu  ( Basis US$100/bbl)] and with  the Eastern Caribbean Gas Pipeline which pursues to connect several Caribbean islands with T&T		The coal may be an important competitor, specially if the Government changes its energy strategy and withdraw the construction of the LNG terminal		The Panamanian Government is bidding coal plants in order to reduce the price of the electricity				U.S new liquefaction projects		gas to substitute charcoal and fuel

								Standardisation



Exmar with Wison Offshore & Marine (Vessel) and Black & Veatch (Topsides)
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