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ABSTRACT

In the topsides of the liquefied natural gas floating production, storage, 
and offloading (LNG FPSO) unit, there are production units for 
methane, ethane, butane, condensate, etc. The units are designed 
considering the production capacity and the feed gas composition. After 
the feed gas is separated into gas, condensate, and water from the inlet 
treatment unit, the impure substances such as mercury, acid gas, and 
water are removed from the gas and are then liquefied in a liquefaction 
unit to produce liquefied natural gas (LNG). The condensate is 
separated into light and heavy components by a condensate 
stabilization unit to meet the sales specifications. In this paper, the 
basic functions, equipment, and processes of a condensate stabilization 
unit and a liquefaction unit are studied to identify the design 
considerations and challenges that need to be taken into account when 
installing these units in the offshore environment.
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INTRODUCTION

LNG FPSO is the facility used for the production and processing of 
hydrocarbons from offshore gas reservoirs, and for the storage and 
offloading of liquefied natural gas (LNG). As depicted in Fig. 1, the 
topside process is composed of an inlet treatment unit, a mercury 
removal unit, an acid gas removal unit, a dehydration unit, a 
liquefaction unit, a condensate stabilization unit, and a water treatment 
unit.  In general, the pretreatment units between the inlet treatment unit 
and the liquefaction unit are collectively called gas treatment system
(Jung et al., 2014). 
The design considerations for LNG plants and LNG FPSO have been 
stated in many papers. Bunnag et al. (2011) summarized the key 
parameters that have to be considered for LNG FPSO development. 
Bukowski et al. (2011; 2013) examined several liquefaction processes 
suitable for offshore applications. Molland (2013) described the 
operational and design constraints of LNG and condensate production 
systems. 

In the previous papers, production systems in an LNG FPSO were 
briefly studied for the development of a virtual offshore plant (Park et 
al., 2014), and the gas treatment system was analyzed (Jung et al., 
2014). Following the previous works, this paper analyzes the function, 
equipment, and process of condensate stabilization and liquefaction 
units. In addition, the design considerations for these facilities are 
examined in detail when these are applied to an offshore environment, 
by summarizing the related papers. 

Fig. 1 LNG FPSO topside process overview 

CONDENSATE STABILIZATION UNIT

Functions 

At the inlet treatment unit, the feed gas is separated into gas, water, and 
condensate, and then the condensate flows into the condensate 
stabilization unit. The condensate stabilization unit is a process for 
making a product that meets the specifications, such as the base 
sediment water (BSW), Reid vapor pressure (RVP), and hydrogen 
sulfide (H2S) and salt contents. At this juncture, stabilization means a 
process of increasing the amount of intermediate (C3-C5) and heavy 
(C6+) hydrocarbons in the liquid phase by eliminating the lighter 
components. 
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