KIGAS Vol. 24, No. 5, pp 56~64, 2020 https://doi.org/10.7842/ kigas.2020.24.5.56
¢ (Journal of the Korean Institute of Gas)

X FSLL SO|=E0|E Hd BXIE 28
PVCap2| x| Snfol 25t A% o7

Zldo|* x| =&+ +OI§§._I'***
AR ALALATE AFAAATRE, > F YA AH TEad T4,
wxx o gk oﬂLﬂﬂz} J%iﬂrﬂr A
(2020038 7€ 209 A<, 202013 10¥ 23Y 57, 2020 109 24 A)j€)

Experimental Study on the Inhibition Effect of PVCap to Prevent
Formation of Hydrate in Subsea Flowline

Young-Min Kim* - Jun-Ho Choi** - TJeong-Hwan Legx**
*Petroleum& Marine Research Division, Korea Institute of Geoscience and Mineral
Resources, Dagjeon 34132, Korea
**|nstitute of Technology, Gwang-Sung GM, Hwasung-si, Gyeonggi-do 18269, Korea
***Dept. of Energy and Resources Engineering, Chonnam National University, Gwangju
61186, Korea
(Received July 29, 2020; Revised October 23, 2020; Accepted October 24, 2020)

29

F7F2=7 9 thFgk A4 ol A PVCap 9] Sto] 8| o] E A A5-E B718HLA PVCap B 5, 34 25
E5,MEG €% &% #glo] tpe} sto] =g o] E A AXTHE ZA 3T o & 93l 115+ 0}0156110151:&
4 72}74 EAZE A oH, sto| SO ERY 20 W AAANN ZAAAE AR AP A v uFgoen 2P
A Ao th3 Bt S AT 3G 256.1,9.2,12.1°CZ9 A PVCap 5= 0.1~1 wt% 2] A A
A A3, P 227t F7Hekel wek PVCap 0. = /13 A A AIZo] AT B B 2713 wi% ol 4]
t%ﬂ}Xl Z718t A< o, PVCap Z & W A| Q1] 73 A 317F A3t PVCap 0.5 wi% 71 ol 4] H | 78% 74| A
A Zo] ZF23 AT MEG 10 wt% 9+ PVCapg &3+ HHI(hybrid hydrate inhibitor)2] 7%, ©}%] A (under-in-
hibition) 4 3 & PVCap 1 wt%oll Blal A AAIZre] W3}7} 2] @44k o 1l MEG 20 wt% S HHION A = 3}o] = o]
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Abstract - This study presents the hydrate induction time of PVCap according to subcooling
temperature, salt concentration, and MEG concentration in order to analyze the inhibition effect
of PVCap in various production environments of offshore gas fields. A high-pressure hydrate
generator was made for the hydrate formation experiments. It was verified that the apparatus
had sufficient reliability by comparing the results of hydrate equilibrium conditions and in-
duction time from the apparatus with published reference data. As the subcooling temperature
increased from 6.1C to 1217, the induction time of PVCap concentration of 0.1~1 wt%
decreased. When the salt concentration increased from 3 wt% to 7 wt%, the induction time
was reduced by up to 78% under the condition of 0.5 wt% PVCap due to polymer structure
degradation by salt effect. In the case of HHI (hybrid hydrate inhibitor) made by mixing MEG
10 wt% and PVCap, the change in induction time was not large compared to PVCap 1 wt%
due to the under-inhibition effect. On the other hand, the hydrate inhibition efficiency of HHI
with MEG 20wt% increased 1.7 times compared to PVCap.

7‘Correspondjng authorjhwan@jnu.ac kr Copyright (© 2020 by The Korean Institute of Gas

- 56 -



A fredd stol=dolE g4 WAE 913 PVCapel A&}l w3 4

A

i)

Key words : hydrate plugging, subsea flowline, PVCap, subcooling temperature, induction time,

MEG concentration

LM B

AA7 2 (natural gas)e] 8 F7 t-3-317]
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Fig. 1. Hydrate generator.
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Fig. 2. Flowchart of hydrate formation experiment.
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Table 1. Experimental conditions for hydrate for-

mation
Parameter Value
Pressure 100 bar
Inhibitor PVCap

(Luvicap-EG, BASF)

PVCap concentration 0.1, 0.25, 0.5, 0.75, 1.0 wt%

NaCl concentration O(base), 3, 5, 7 wt%

MEG concentration O(base), 10, 20 wt%

Subcooli
Hbeootng 6.1, 92(base), 12.1T
temperature
Start temperature 15.5C
Rotating speed 550 rpm
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Fig. 7. Hydrate induction time with increase in
concentration of MEG at subcooling of 9.2°C
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