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Introduction 
Even if the diffusion of LNG along the Small Scale chains is constantly growing all over the world, in just few countries specific and complete Safety Standards and Regulations
 for the design, construction and management of LNG infrastructures have been developed and formalised
.

Far from meaning that Safety Standards and Regulations are not a priority for the LNG industry, this fact rather testifies the difficulty of fitting the complexity and variety of this new branch of the LNG business in a world where conventional fuels and their logistic infrastructures are firmly established since decades.

Looking more in detail, many are the barriers to the development of new Safety Standards and Regulations, as hereafter exemplified:

· the cryogenic nature of LNG. LNG is the first and only cryogenic fuel offered to a large scale market and this implies very peculiar technical issues. For example, no other conventional fuel produces boil off;
· the international characteristics of the LNG market that lead to a need for “global” or at least “regional” standardized interfaces. An examples are the newly built small to medium sized LNG carriers, some with pressurised tanks, other with conventional tanks. Both of them will need to dock at the same terminal, possibly the same of conventional large size LNG carriers;
· the difficulty of integrating new infrastructures into active areas, like ports, often congested, close to urban areas, with possible safety issues, and usually already strictly regulated by local, national or even supra-national laws;
· the need to create a common ground of awareness of the Small Scale LNG characteristics and potentialities among industrial subjects of different nature (LNG suppliers, technology providers, users), governmental entities and the public. In addition, the number of experts that currently know how LNG can be safely transported, transferred, managed and stored in the Small Scale environment is limited if compared to the envisaged amplitude of the market and this doesn’t help a fast harmonization;
· the global nature of the Small Scale LNG development. In many countries pilot projects/initiatives have been developed with success. Each success tends to create local (sometimes “strictly local”) know-how that can be conflicting with the know-how developed elsewhere. An example: screwed connections for hoses are widely used but fast connecting couplings are also proposed to the market. Will both the two standards have to coexists and how? 

· since the potential of Small Scale LNG is not yet fully understood and defined, it becomes quite difficult to define some of the necessary standards and the required regulations. For instance, currently nobody is now providing LNG transfer service between vessels during navigation but this kind of operation can be considered usual for conventional fuels: is there any need to start thinking to international standards for this kind of transfer or is it too early? 

Even if the size and complexity of the described barriers is quite high, some scattered and initial evolutions have already started. They can be summarized in few lines:

· development of local and national regulations in the forerunner countries;
· supranational/federal interest to create common standards and regulations;
· interest of certifying bodies in the development of specific guidelines and standards.
In the following paragraphs international standards and local regulations will be showed and discussed in general terms and some specific cases will be presented from some of the countries that are more advanced in introducing LNG and from other countries where similar efforts are ongoing.

Standards
Watching at the recent evolutions in Small Scale LNG, it can be noted that the development of new technical standards for plants and components and the operative procedures, have been based on the adaptation of similar standards commonly used in the well developed large scale LNG industry or in some specific niches as, for instance, the LNG peak shaving plants
.

A key importance can be attached to the LNG terminals that are becoming the heart of the development of the first Small Scale LNG initiatives in those regions where such terminals were already operating. In the past two decades these plants have spread out in all the continents, there allowing the local industries and authorities to come into contact with LNG and to build the first nuclei of knowledge. In the producing countries a similar role is fulfilled by the LNG liquefaction plants.

In this respect, organizations like The Society of International Gas Carrier and Terminal Operators (SIGTTO) and the new born Society for Gas as a Marine Fuel (SGMF) have an important role in establishing a base level of harmonization.
Another important source of know-how and experience, if not directly of standards and procedures, is the cryogenic gas production and processing industry and, secondly, the wide area of the hazardous substances. Other standards and guidelines are coming from the seaside of the LNG business: IMO is very active in producing practical high level guidelines, both on the environmental and safety side. 

The International Standard Organization (ISO) is also active in discussing new draft standards covering the areas of main interest for Small Scale LNG. Up to now the approach of ISO has been to target high level guidance and standards rather than developing detailed comprehensive frameworks. Therefore few documents have been issued in its final release but much more are under development in the working groups, as shown in the Appendix.

The Appendix attached to this document lists a number of international standards
, usually not specifically developed for Small Scale LNG uses, that are at least partially applicable to this new industrial environment and that constitute the basis for any related project.

Regulations

The lack of adequate regulations, not only at international level, but even nationally, has been clearly highlighted by almost all the entities, companies and consultants that started working on Small Scale LNG initiatives and projects.

The root reasons for this gap can be linked to the immaturity of the Small Scale LNG environment and the need for the governments to better understand the amplitude and penetration of this new business, also considering the rate of substitution of traditional fuels and the need for a clear picture of the environmental benefits and safety impacts that could be generated by the use of LNG.

Some steps towards the construction of a mature frame of regulations have been taken in some of the most LNG-committed countries and in some small realities, like ports, where the authorities, pushed by the market surge and being in need of managing LNG, started creating operational frames and procedures.

Here below is a snapshot of the status of regulations
 in different countries and regions of the world, including some of the main actors.
CARIBBEAN&CENTRAL AMERICA 

In general terms, most of the countries of this region with potential projects don’t have a specific regulation for LNG receiving terminals even if it’s understood that, in order to attract investors for developing receiving terminals, the regulatory framework needs to be defined. Notwithstanding the above, many of the projects under study count with the countries authorities’ support.

ASIA

India
The manufacture, sale, import, export, use and all the activities pertaining to explosive & inflammable materials in India, including LNG, are regulated by the following acts:

· Explosives Act 1884

· Petroleum Act 1934

· Inflammable Substances Act, 1952

Petroleum & Explosives Safety Organization (PESO) is the statutory authority in India working under the Ministry of Commerce & Industry that is responsible for the administration of the above mentioned acts. 

PESO is in charge of framing National Standards concerning public safety in collaboration with OISD
 and other bodies, harmonizing Indian with international standards and of evaluating new technologies that could find application in hazardous areas.

Established in 1986, OISD has been pursuing its Mission to assist the oil and gas industry of India in achieving the highest standards of safety. This will ensure maximization of occupational safety and minimize loss of life and property.

The Directorate has also been engaged at formulating and implementing a series of self-regulatory measures aimed at removing obsolescence, standardizing and upgrading the existing standards to ensure safe operation. OISD and NFPA standards are applied. All OISD publications in no way supersede the statutory regulations of PESO or Chief Controller of Explosives (CCE), Factory Inspectorate or any other statutory body which must be followed as applicable.

Static & Mobile Pressure Vessel (SMPV) rules are being followed for LNG satellite stations using pressure vessels and also for the LNG road tanker movement in India. The SMPV rules are currently under revision. A separate chapter on LNG storage & road transportation is under preparation and likely to be added after following the laid down procedure of the Government of India.   

Iran

No LNG is currently available in IRAN, even if a liquefaction plant is under construction and peak shaving plants are under study. A proper national standard from IPS (Iranian Petroleum Standard: Section C of IPS-E-PR-360), is ready to be used for LNG applications, also in the small scale area.

Thailand

In Thailand both a conventional LNG Terminal, located in Map Ta Phut and a Small Scale LNG liquefaction plant, located in Sukhothai province are operated. The Small Scale LNG plant has been developed in order to create additional value to the associated gas produced locally, answering to a requirement of emissions reduction. 

The two plants follow the same international safety standards and Thai government regulations. For instance, both plants have internal practises for firefighting drills, and government officers are required to attend one time per year.

European Union

The European Commission published In January 2013 a proposal for a Directive on the development of alternative energy infrastructures in the EU. The European Commission recognized that the lack of infrastructure and of common technical specifications is an important barrier to the introduction of alternative fuels like hydrogen, electricity and natural gas. If adopted, the proposal would oblige Member States to build up a minimum infrastructure for alternative fuels like LNG: 139 ports should install by the end of 2025 for maritime ports and by the end of 2030 for inland waterway ports, LNG refuelling points.

This implies that the development of a complete and widespread small scale LNG supply chain.

Besides developing alternative fuel infrastructure networks, the EC proposal also focuses on the implementation of common technical specifications. For instance, the proposal prescribes basing any further standardization activity for LNG refuelling points for waterborne vessels, on ISO TC67/WG10. 

Up to now
, the agreement still needs to be approved by the Parliamentary Transport Committee as well as the Parliament itself and, later, by the European Council.

France

--- Waiting for the contribution --- 

Germany

In Germany a quite similar initiative as in the Netherlands, named MARITIME LNG PLATFORM e.V. was started in 2014.
MARITIME LNG PLATFORM e.V. is an association of companies, ports and initiatives targeting cleaner shipping through the use of LNG and the significant reduction of emissions, such as SOx, NOx, CO2 and particulate matter. The platform's activities are defined by a specific roadmap: 

· In 5 years: 
the operation of at least an additional 50 ships in German ports using LNG & at least 5 German ports ensuring the supply of LNG for the shipping industry. 

· In 3 years:
at least additional 250 ships per year supplied by shore power through LNG on the water side. 

· A specific and measurable reduction of SOx, NOx, CO2 and particulate matter based on the above measures.
Italy

In Italy the Ministry for the Economic Development is leading the constitution of a national Strategic Plan with the support of other ministries and the main national industry organizations. The plan shall include, among other aspects, the definition of a specific regulatory framework for the development of a complete LNG distribution infrastructure network; a specific law and the necessary application rules are expected to be in force in 2015.
The Netherlands
The Netherlands has been one of the most active countries in promoting the new business area of Small Scale LNG. The interest has gradually grown since 2007, when Gate LNG, a project for the realization of the first Dutch LNG Terminal located in Rotterdam, was sanctioned. The terminal was ready to operate in 2011. The physical presence of LNG in the country has led to many initiatives in the area of Small Scale LNG, like the “Wadden and Rhine Green Deal”, a national act that in 2012 led to the constitution of the “Nationaal LNG Platform”, an operating body where governmental authorities and national economic and technical operators meet in order to agree a coordinated policy. The main target of the “Nationaal LNG Platform” is the so-called “50/50/500”: by the end of 2015, in the Netherlands and neighbouring countries shall have to operate at least 50 ships, 50 river barges and 500 trucks utilizing GNL as a fuel.

This ambitious target led to the need for additional standards and regulations to complement those already laid down and applicable in the national legislation or based on the European directives and rules. 
In 2011 a joint industry project for the Legal and Safety Assessment (LESAS) of a possible small scale LNG supply chain for the Rotterdam Area was started. LESAS project aimed at developing a roadmap towards an optimal small scale LNG supply chain for the Rotterdam area from a safety, commercial, technical and legal point of view based on the long term vision of relevant stakeholders. It included the analysis of the current framework of regulations, codes and standards and the identification of legal aspects related to the design of infrastructures and operative aspects. 

Two guidelines containing regulations to be used by all the authorities, constructors and operators, respectively for vehicle and ship installations, where published in 2013 and 2014 to support the permitting process of LNG installations. In 2014, the Dutch legislation was improved in order to enable LNG bunkering operations, ship-to-ship, both for river barges in Seinehaven and for ships in Rotterdam.
Spain

--- Waiting for the contribution --- 

NORTH AMERICA

United States of America 
Small scale LNG projects serving the wholesale market are covered separately by economic and infrastructure regulatory proceedings and safety reviews for facilities serving the interstate (across U. S. state lines) natural gas trade, LNG export of U. S. domestic supplies and imports, and intrastate (within a U. S. state) natural gas trade. This complex regulatory structure is in following with the U. S. federal system, which makes clear distinctions of jurisdictional boundaries based on the markets served.  

LNG projects that serve the U. S. interstate natural gas pipeline system are under the jurisdiction of the U. S. Federal Energy Regulatory Commission (FERC), which rules on pipeline tariff applications and associated contracts and involves “stakeholders” (including natural gas local distribution companies and direct pipeline gas consumers) through formal administrative proceedings.  Economic and operational issues faced by stakeholders are the main subjects of these proceedings. The LNG facilities themselves are reviewed for compliance with safety requirements administered by the U. S. Department of Transportation, Pipelines and Hazardous Materials Safety Administration (PHMSA) and codified under U. S. Title 49, Code of Federal Regulations Part 193 (49 CFR 193).  FERC safety staff, working with PHMSA staff, have a significant role in these PHMSA proceedings and approvals. 

With respect to LNG facilities serving import and particularly export functions, economic regulation under the Natural Gas Act is implemented by the U. S. Department of Energy (DOE), Office of Fossil Energy and governed by U. S. “public interest” criteria, especially for exports to countries not covered by Free Trade Agreement (FTA) treaties. PHMSA and FERC staff play important roles in evaluating safety and environmental compliance, respectively, with 49 CFR 193 serving that the fundamental set of safety requirements and U. S. environmental requirements administered by the U. S. Environmental Protection Agency (EPA) guiding environmental siting and operational requirements

LNG projects serving intrastate markets are governed by state laws and regulatory schemes, which in many cases and approaches follow the federal interstate regulatory model.  However, safety requirements at the state level may more closely follow National Fire Protection Association (NFPA) Standard 59A rather than 49 CFR 193.

Conclusions and recommendations
The number of already existing standards developed for the industry of LNG, for cryogenics and marine LNG and the efforts of some governments in building regulatory frameworks are helping realizing the first infrastructures and integrated “pilot” chains in different countries across the globe, where  functionality and safety can be tested and tuned up.

The very high reliability, respect of the environment and utmost safety level reached by the traditional LNG industry is a guarantee that the same standard can be achieved even in small scale applications, if the level of robustness of the technical choices is maintained adequately high.

Further efforts will be anyway necessary, since the widespread diffusion of LNG in anthropized contexts requires a strict respect of appropriate standards and rules as well as proper training levels of all  personnel involved, even of the smallest operator.

The standardization authorities and the governments, with the necessary support of all the stakeholders, should therefore operate in order to make possible an approach to the diffusion at a lower scale of the LNG, both normalized and robust: for instance, standards for the different elements of the Small Scale LNG chains cannot be developed too gradually but should be made ready as soon as possible and all together, in order to help a sound market development. Similarly, governments and supranational entities should provide timely and favourable legal frameworks to the industry, allowing for the construction of the basic infrastructures in accordance with the best technologies available. 

Appendix
International standards for Design

NFPA 59A- Standard for the Production, Handling and Storage of Liquefied Natural Gas (LNG) 2013 edition 
This US National Fire Protection Association standard applies to the location, design, construction, maintenance and operation of all facilities that liquefy, store, vaporise and handle natural gas and deals with the training of personnel involved with LNG.
EN 1473:2007 Installation and Equipment for LNG - Design of Onshore Installations 
This European Standard provides guidelines for the design, construction and operation of all onshore liquefied natural gas installations, including those for the liquefaction, storage, vaporisation, transfer and handling of LNG.

EN 1474-1:2008 - Installation and Equipment for LNG – Design and testing of marine transfer systems – Part 1: Design and testing of transfer arms (Being revised as ISO/DIS 16904) 

This European Standard specifies the design, minimum safety requirements and inspection and testing procedures for LNG transfer arms intended for use on conventional onshore LNG terminals. It also covers the minimum requirements for safe LNG transfer between ship and shore. Although the requirements for remote control power systems are covered, the standard does not include all the details for the design and fabrication of standard parts and fittings associated with transfer arms. 

EN 1474-2:2008 - Installation and Equipment for LNG – Design and testing of marine transfer systems – Part 2: Design and testing of transfer hoses 
This European Standard provides general guidelines for the design, material selection, qualification, certification, and testing details for LNG transfer hoses for offshore transfer or on coastal weather-exposed facilities for aerial, floating and submerged configurations or a combination of these. While this European Standard is applicable to all LNG hoses, there may be further specific requirements for floating and submerged hoses. The transfer hoses will be designed to be part of transfer systems (fitted with ERS, QCDC, handling systems, hydraulic and electric components etc…).  

EN 1474-3:2008 - Installation and Equipment for LNG - Design and testing of marine transfer Systems – Part 3: Offshore transfer systems 
This European Standard gives general guidelines for the design of LNG transfer systems intended for use on offshore transfer facilities or on coastal weather exposed transfer facilities. The transfer facilities considered may be between floating units, or between floating and fixed units. The specific component details of the LNG transfer systems are not covered by this European Standard. 

BS 4089:1999 Specification for Metallic Hose Assemblies for Liquid Petroleum Gases and Liquefied Natural Gases 
This British Standard specifies requirements and test methods for metallic hose assemblies used for the loading and unloading of liquefied petroleum gases under pressure, primarily for road and rail tankers or for ship to shore duties. 

EN 60079-0 2009 Explosive Atmospheres 
This part of IEC 60079 specifies the general requirements for construction, testing and marking of electrical equipment and Ex-components intended for use in explosive atmospheres. Unless modified by one of the standards supplementing this standard, electrical equipment complying with this standard is intended for use in hazardous areas in which explosive atmospheres exist under normal atmospheric conditions of: 

EN 12065:1997 Installations and equipment for liquefied natural gas - Testing of foam concentrates designed for generation of medium and high expansion foam and of extinguishing powders used on liquefied natural gas fires

EN 12066:1997 Installations and equipment for liquefied natural gas - Testing of insulating linings for liquefied natural gas impounding areas

EN 12308:1998 Installations and equipment for LNG - Suitability testing of gaskets designed for flanged joints used on LNG piping

EN 1252-1:1998 Cryogenic vessels - Materials - Part 1: Toughness requirements for temperatures below -80°C

EN 12567: 2000 Industrial valves- Isolating valves for LNG – Specification for suitability and appropriate verification tests 
This European Standard specifies the general performance requirements of isolating valves (gate valves, globe valves, plug and ball valves and butterfly valves) used in the production, storage, transmission (by pipeline, rail, road or sea) of LNG. 

EN 13645:2002 - Installations and equipment for LNG – Design of onshore installations with a storage capacity between 5 t and 200 t 
This European Standard specifies requirements for the design and construction of onshore stationary LNG installations with a total storage capacity of between 5 t and 200 t. The installation is limited from the gas inlet or loading LNG area to the gas outlet or unloading LNG area. Filling systems are not covered. 
EN 1626:2008 – Cryogenic vessels – Valves for cryogenic vessels

ISO 28460:2010 – Installation and equipment for LNG Ship-to-shore interface and port operations 
This standard specifies the requirements for ship, terminal and port service providers to ensure the safe transit of an LNG carrier (LNGC) through the port area and the safe and efficient transfer of its cargo. 

Other ISO Standards affecting LNG industry currently under preparation:

ISO/DTS 16901: Guidance on performing risk assessment in the design of onshore LNG installations including the ship/shore interface 

ISO/DIS 16903: Characteristics of LNG influencing design and material selection

ISO/DIS 16904: Design and testing of LNG marine transfer arms for conventional onshore terminals

ISO/DTR 17177: Unconventional LNG transfer systems

ISO/AWI TR 18624. Guidance for conception, design and testing of LNG storage tanks

ISO/DTS 18683: Guidelines for systems and installations for supply of LNG as fuel to ships

ISO/NP 20088: Determination of the resistance to cryogenic spillage of insulation materials (at proposal stage)

International Risk and Safety related standards and guidelines

EN 1160:1996 - Properties and materials for LNG (being revised as an ISO - CD 16903) 
This International Standard gives guidance on the characteristics of liquefied natural gas (LNG) and the cryogenic materials used in the LNG industry. It also gives guidance on health and safety matters and is intended as a reference for use by persons who design or operate LNG facilities. 

Seveso III Directive EU Directive 2012/18/EU 
The Seveso Directive deals with the control of onshore major accident hazards involving dangerous substances and entered into force in August 2012 and will be fully applicable in June 2015.

USCG - Guidance Related to Waterfront LNG Facilities
This circular provides guidance to an applicant seeking a permit to build and operate a shore side LNG terminal. It looks at the timing and scope of the process that is necessary to ensure full consideration is given to the safety and security of the port, the facility and the vessels transporting the LNG. 

Protection Against Ignitions Arising Out of Static, Lightning, and Stray Currents - API Recommended Practice 2003, 7th Edition 
Presents the current state of knowledge and technology in the fields of static electricity, lightning, and stray currents applicable to the prevention of hydrocarbon ignition in the petroleum industry and is based on both scientific research and practical experience. The principles discussed are applicable to other operations where ignitable liquids and gases are handled.  

Energy Institute Model Code of Safe Practice Part 15: Area Classification Code for Installations Handling Flammable Fluids (formerly referred to as IP 15) 
EI 15 provides methodologies for hazardous area classification around equipment that stores or handles flammable fluids in the production, processing, distribution and retail sectors. It is a sector specific approach to achieving the hazardous area classification requirements for flammable fluids required in the UK by the Dangerous Substances and Explosive Atmospheres Regulations (DSEAR) 2002. 

EU ATEX Directives 
ATEX is the name commonly given to the two European Directives for controlling explosive atmospheres: 

1) Directive 99/92/EC ‘ATEX 137’ is on minimum requirements for improving the health and safety protection of workers potentially at risk from explosive atmospheres.  
2) Directive 94/9/EC ‘ATEX 95’ is on the approximation of the laws of Members States concerning equipment and protective systems intended for use in potentially explosive atmospheres. 
LNG Fire Protection and Emergency Response, 2007 Edition IChem E 
This booklet was written to improve understanding of the nature and hazards of LNG and the special fire hazards management and emergency response measures required for such facilities. 

IMO Revised Recommendations on the Safe Transport of Dangerous Cargoes and Related Activities in Port Areas 
These Recommendations set out a framework within which legal requirements can be prepared by Governments, whether for the first time or as a revision, to ensure the safe transport and handling of dangerous cargoes in port areas. There commendations do not specify standards of construction and equipment. 

International standards on Training of personnel

STCW Convention – IMO 
The Convention prescribes minimum standards relating to training, certification and watchkeeping for seafarers which countries are obliged to meet or exceed. 

LNG Shipping Suggested Competency Standards – SIGTTO 
This document has been prepared for the guidance of ship owners and operators who may be entering LNG ship operation for the first time. It highlights the statutory requirements for training LNG tanker crews and the provisions of STCW, as it applies to gas tankers. 
Competence Related to the On Board Use of LNG as Fuel – DNV 
The standard identifies a suggested minimum level of knowledge and skills for people in various roles on board a vessel using LNG as fuel. 
 

� In this chapter only Regulations referred to Safety and Environmental aspects are considered. No reference to commercial regulations is here discussed. For sake of clarity, it has to be noted that the boundaries of the current report do not include the downstream “leg” of the overall Small Scale LNG chain (the distribution and the use of LNG as a fuel).


� This statement to be considered valid at the date on which this portion of the report was finalised (Sept. 2014).





� Mainly the American NFPA 59A and 49 CFR 193 for the United States of America and the European Standards delivered by CEN, the European Committee for Standardization.





� Note that regional or exclusively national standards have not been listed in this Appendix


� At the date on which this portion of the report was finalised (Sept. 2014).


� Oil Industry & Safety Directorate


� September 2014


� This list is based on the content of the SIGTTO/SGMF document “Standards and Guidelines for Natural Gas Fuelled Ship Projects”


� References are made exclusively to personnel onboard ships carrying or using LNG.
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