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Abstract The demand for natural gas, which is considered an environmentally friendly energy source, is
increasing, and at the same time, the market share of large pipelines for natural gas supply is increasing
continuously. On the other hand, the corrosion of such large pipelines reduces the efficiency of natural
gas transportation. Therefore, this study aims to establish a strategy for securing the patent rights of
related technologies through quantitative analysis of patents on energy-independent high-efficiency
corrosion prevention technology for large-scale pipelines for natural gas supply. In this patent
technology trend study, Korean, US, Japanese, and European patents filed, published, and registered by
June 2018 were analyzed, and a technical classification system and classification criteria were prepared
through expert discussion. To use fuel cells as an external power source to prevent the corrosion of
natural gas large-scale pipelines, it is believed that rights can be claimed using an energy control system
and methods having 1) branch structures of pipeline and facility designs (decompressor/compressor/heat
exchanger) and 2) decompression/preheating and pressurization/cooling technology of high pressure
natural gas.
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Table 1. Technology classification

Category Division Section Definition
Cathodic
Corrosion corrosion
control control
. technology
. | technology using .
Next-generatio using
external power .
n power systerns various
technology for (AAR) kinds of
Development corrosion power
of energy control sources
independent, (AA) Fuel supply Technology
high technology for for
efficiency fuel cells using supplying
corrosion natural gas natural gas
control (AAB) to fuel cells
technology Technology
for Preheating to
large-scale technology for | decompress
pipelines high pressure | and preheat
delivering | Energy control natural gas high
natural gas |technology for (ABA) pressure
@ transport of natural gas
high pressure Cooling of
natural gas Heat exchange | temperature
(AB) technology for elevated
compressor natural gas
station cooling in
(ABB) compression
units
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Table 2. Patent selection results

Core Data
Category | Division | Section G [%SP jp0| £PO | Total
O
AL AAA 66 43 | 77| 4 270
AAB 33 26 | 41| 5 105
N Total 99 | 69 |118] 9 | 295
ABA 25 23 | 24| 11 83
AB
ABB 25 37 | 18| 12 92
Total 50 | 60 | 42| 23 | 175
Total 149 | 129 | 160| 32 | 470
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Fig. 1. Analysis of KIPO, USPTO, JPO and EPO data
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