The Society of Convergence Knowledge Transactions Vol.8, No.3, pp.45-58, 2020

. PISSN : 2287-8920
Research Article https://doi.org/10.22716/sckt.2020.8.3.019

32| 2YU-ItA BUE HoF 5124 7142 BRE JIAUE IS Y
chol2ae Bjo] st ot

o
0
rH

A
X
OIOL
ol
ro
N
i=]
et
ofn

A Study on the Technological Change Countermeasure and External
Competitiveness Evaluation using Patent Analysis in the Oil and Gas
Plant for Cold and Harsh Environment

Youngkwon Choi’, Jinhong Jung?, Inju Hwang', and Hyundong Lee'™
'Korea Institute of Civil Engineering and Building Technology
’Dongmyoung University

!Corresponding author: hdlee@kict.re.kr

Received July 19, 2020; Revised August 19, 2020; Accepted August 24, 2020

ABSTRACT
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In extremes cold regions, great potential deposit of oils and gases, including unconventional energy is high. Oil and gas development in
the region is slow to develop due to geographical accessibility and poor construction environment. In this paper, the industrial cycle
and competitiveness were assessed through the investigation and analysis of prior technology (patent) applied to formulate strategies
for finding technological alternatives of Korea in the extreme cold regions. Based on the derived effective patents, relative application
and registration rates by country or region, growth cycle of the relevant industry sector, competitiveness based on detailed indicators,
and technological trends were analyzed. The patent analysis showed that the competitiveness of the U.S., Canada, and Nordic countries
was strong in whole technology classification including exploration, production, pre-treatment, pipeline, and construction methods. In
this field of technology, in the case of Korea, the industrial development cycle was evaluated in the aspect of technological
development corresponding to the generator and growth period. In addition, it was evaluated that strategic expansion of R&D and
investment was urgently needed as its development potential was highly evaluated.
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Table 1. Technical classification of oil and gas plant technologies search formular
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. . A O} or tundra or == d (BOP tracti "seismi !

] Production (Extraction) process (A-2) l=iotor aor = and or ex. fonor SG.nSInlC waver or )
Production "earthquake wave" or analy* or fragment* or cracking or "reflection wave" or "elastic

Exploration (A-1)

Exploration &

wave" or BAt or drilling or explor? or metering or 2= or #I2] or $}4= or & or
Gathering & Separation (A-3) 7H4F or £2] or NGL or "Natural gas" or geochemical or sedimentary or petroleum or
gathering or separation or de-oiling or recovery or dehydration or hydrate). AB.
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Pre-treatment & metering or 2= or 2] or 3]4= or AT or and or produced water or glycol
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(hydrogen adj sulfide) or petroleum or de-oiling or ‘gas compression” or “anti surge
gas” or gas teg or scruber or sulfur recovery or hydrogen plant or catalyst
Upgrading (B-4) regenerator or upgrading or "heavy oil" or reflux or reboiler or vaccum or steam or
"storage tank" or coking or "sulfur recovery" or "hydro treat*").AB.
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booster station or monitor? or control or diagnosis or pigging).AB.
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Construction Method & Process (D-3) testor investigation or B4} or explor? or foundation or GBS or platform or “passive
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Table 2. Number of effective patent in oil and gas plant technologies
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Fig. 1. Number of patent applications by country and region per year
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Fig. 2. Portfolio of technological competitiveness in exploration & production
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Table 3. Analysis of patent cases and technology monopoly charts in major countries' exploration & production [Huffindal
Index(HHI)]
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Ho} e o Skb| sk sk
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Gathering & Separation ‘ Y ‘ % ‘ = ‘ P ‘ 6 | 04
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Fig. 3. Portfolio of technological competitiveness in pre-treatment & upgrading
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Table 4. Analysis results of patent cases and technology monopoly in the pre-treatment & upgrading field of major countries
[Huffindal Index(HHI)]
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Table 6. Analysis results of number of patents and technology monopoly in construction engineering field of major countries
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