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Abstract : The Kigali protocol is a follow-up to the Paris protocol, which phases out the use and
emission of HFCs. Korea belongs to the first group and should take action under the Kigali protocol.
Among them, new ships equipped with refrigeration facilities or repair of existing ships cannot use
regulated refrigerants and must use alternative refrigerants. However, in the case of ships, especially in
repair, it is very difficult to grasp the actual situation, so the statistics or actual conditions are
unknown. Therefore, this paper is to investigate and analyze the amount of refrigerant used for ship
repair, and to present the basic data and the current status. The main results are summarized as follows.
Existing large-scale repair shipyards in Korea have been converted to new construction projects.
Therefore, there are about 80 repair shipyards in Korea, but most of them are very small, with several
thousand tons or less. Investigating the use of refrigerants by ship repair companies shows that most of
the old ships are repaired, so the refrigerants of R22 and R717 are the most commonly used. Based on
the survey of the refrigerant use status of ship repair companies, the refrigerant consumption is
estimated to be 43,940 kg.
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Table 1 HFC refrigerant reduction target by group (Kigali protocol)®

AS Group 1 A5 Group 2 A2
Baseline 2020~2022 2024~2026 2011~2013
HCFC 65% baseline 65% baseline 15% baseline
Freeze 2024 2028 -
Ist step 2029 — 10% reduction 2032 — 10% reduction 2019 — 10% reduction
2nd step 2035 — 30% reduction 2037 — 20% reduction 2024 — 40% reduction
3rd step 2040 — 50% reduction 2042 — 30% reduction 2029 — 70% reduction
4th step - - 2034 — 80% reduction
Plateau 2045 — 80% reduction 2047 — 85% reduction 2036 — 85% reduction
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Table 2 Status of shipyard in Korea®

(Unit : ea)
Year {2002{2003|2004{2005(2006(2007|20082009|2010[2011(2012]
Large/ 9191919191919 19]19]19]|9
Medium

Small | 56 | 65| 64 | 58 | 58 | 57 | 49 | 50 | 50 | 46 | 44

Total | 65| 74| 73| 67| 67|66 |58 |59 |59]55]|53
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Table 3 Refrigerant Supply by Ship Repair
Company
(Unit : kg)

Refrigerant | R717 | R22 | R134a | R404A | R422D | R507
A company | 10,000 | 2,260 - - - 68
B company - | 1,148 161 1023 -
C company | 365 | 1,215 - - -
D company - 326 - 14 67
E company | 566 | 1,839 - - -
F company | 390 331 - - -

TOTAL |11.321]| 7,119 | 161 1,037 67 68
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Fig. 1 Amount of refrigerant delivery with respect
to vessel type (A)
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Fig. 2 Amount of refrigerant delivery with respect

to refrigerant type (‘A’ company)
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Fig. 3 Amount of refrigerant delivery with respect
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Fig. 5 Amount of refrigerant delivery with respect
to vessel type (‘C’ company)
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Fig. 6 Amount of refrigerant delivery with respect
to refrigerant type (‘C’ company)
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Fig. 7 Amount of refrigerant delivery with respect
to vessel type (‘D’ company)
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Fig. 9 Amount of refrigerant delivery with respect

to vessel type (‘E’ company)
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Fig. 10 Amount of refrigerant delivery with respect
to refrigerant type (‘E’ company)
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