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Abstract - In this research, the safety trends and technologies of HCNG, a mixture of hydrogen and natural
gas, are analyzed. This is an attracting alternative fuels to meet the strengthened automotive exhaust gas
emission standards. HCNG is very important opportunities and challenges in that it is available the existing
CNG infrastructures, meets the strengthened emission standards, and the technical, social bridge of the coming
era of hydrogen. It is essential for the commercialization of HCNG that hydrogen - compressed natural gas
blended fuel for use in preparation of various safety considerations included accidents scenario, safety
distance, hydrogen attack, ignition sources and fire detectors are examined. Risk assessments also are
suggested as one of permission procedure for HCNG filling station.
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Fig. 1. Exhaust gas regulations for diesel vehicles
in Japan, USA, and Europe(trucks and buses).



Table 1. California emission standards

CNG/HCNG 535249

NMOG CO NOx

(gramymile) | (gram/mile) | (gram/mile)
LEV 0.09 42 0.07
ULEV 0.055 2.1 0.07
SULEV 0.01 1 0.02

NMOG = HlHgt {715 7}
CO = Litsteta
NOx = H2tsl&E
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Fig. 2. HCNG and engine performance[7].
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Table 3. Worldwide HCNG fueling stations
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Table 6. Code and Standards for HCNG

Installation Codes

-NFPA 55, For Storage, Use & Handling of Compressed
Gases & Cryogenic Fluids in Portable and Stationary
Containers, Cylinders and Tanks

-NFPA 52, Vehicular Fuel Systems Code

-NFPA 2(Draft), Hydrogen Technologies Code

-ISO 20100, Gaseous Hydrogen Fueling Station

-1-Code, International Fire Code- Chapter 22

Component Codes

- SAE J2600, Compressed H2 Surface Vehicle Refueling
Connection Devices

- SAE J2578, General Safety of H2 Fueled Vehicles
-ASME BPVC, Section VIII Div 3

- CSA, Canadian Standards Association

-ASME / ASTM B31.1, Piping Specification
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