H#EH 7> ¢ —F L Vol.6 No.4 (2018)

avFve—b—fElm 7ot X

JUSTSM Condensate

S R B OEMe i EE
Shogo Teratani*l, Naoaki Sawai*2, Atsunori Sato*!
Tk RT ) u =R Hifi A ) RN—=a ko H—,
2 FavATr /) unv—KHTav A =TV TH 2
“1 Process Technology Division, Technology Innovation Center,

*2 Process Technology Division, No.2 Process Engineering Department

%y

AT U= MIFTAHTEESN, EEESELTH7I00RME ToAME D% 5T,
Z ORI, — IS, B mEIfE@ R OB E 2R E L frhitd, KR TRITT5=2
7o — =M 7 e 2 “JUSTSM Condensate” 1%, =7 v t— &K E—>D ik
RECTUHET 22 L1280 — R ERIBA S 27 L g LT, B2 A FEK 30% &
iz A b &R BO%HIT 2Bt 7 v A TH D,

Abstract:

Condensate produced in gas fields contains a large proportion of naphtha to gas oil
fractions. In conventional desulfurization schemes, condensate is distilled to the fractions
such as naphtha and middle distillates and each fraction is desulfurized in each
desulfurization unit. Our JUST SM Condensate process removes sulfur deeply from the
whole range of condensates in a single desulfurization unit, a concept which reduces

construction costs by about 30% and halves the operating cost.
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Forecast: 2013~2020

2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020
Year

Fig. 1 Forecast of Condensate Production

Table 1 Destination of Produced Condensate

B Latin America
B Europe

W Fsu
B Africa

[l Middle East

Il North America

Destination

Approximate % of

Produced Condensate

Condensate Distillation Unit(CDU) 20
Blended into Crude Oil 30
Exports 40
Others (Diluent, Petrochemical) 10

2.1 FutxOE

arvFr— MUEEEBEO#H a A N LI X NOKEAE BN E LT, ST DRI
Tarrrt—FemL., W& ICRERAEE S AT 2%
i 7’ vt A “JUSTSM Condensate” #BiF L7z, KEB LW 22HIZBWT, 2T —h
DR THMESNEWRRE= T & — b 60,000B/D ZA0LFS 5 dfETa 5 ot —
U774 F V=PI &2l LT, BfFE7 2t 22 L5 — IR A X — L AT 0¥ 2D

RETHaT o — b

R —Axt 5, Fig 2ICFET a2 ARKT o 2D R F— LA RT,

Copyright(C) 2018 JGC

All rights reserved.



H#EH 7> ¢ —F L Vol.6 No.4 (2018)

LPG

AR _

T .

(*1) MDH: Middle Distillate HDS Unit (Kerosene & Diesel @ —HEiififi 3 &)

Conventional Process JUST*" Condensate
| Debutanizer
|
PG || s |
Treament |
| Preflash
— | Column Light Naphtha
Condensate . |
Distillation Unit ot |
(CDU) ——y |
—@—} NHT Heavy |
Naphtha | Condensate JUSTSM _ Heavy Naphtha
—rE | — >
I Reactor |
Condensate |
|
Kerosene |
> | Kerosene
> MDH*1) | NN
|
Diesel | >
|
| Condensate Diesel
| Fractionator
N |
|
|
|
|
1

Fig. 2 Process Flow Scheme of Conventional Process and JUSTSM Condensate
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Fig. 3 Process Steps of Conventional Process and JUSTSM Condensate
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Table 2 Number of Major Equipment (60,000B/D)

Conventional Process JUSTSM Condensate
Reactor 2 1
Furnace 6 3
Column 15 13
Intermediate Tank 2 0
Total 25 17

Table 3 Utility Consumption and Operation Cost (60,000B/D)

Conventional Process | JUSTSM Condensate
Fuel Gas for Fired Heater 132 MW 68 MW
Natural & Fuel Gas for HPU 6 MW 9 MW
LP Steam for Stripping 15 t/h 0 t/h
MP Steam for Reboiler 27 t/h 0 t/h
Makeup water of Cooling Water 19 m3/h 23 m3/h
Electricity 6,800 KW 4,700 KW
Operation Cost per Annum 20 MMUSD/Y 10 MMUSD/Y
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Fig. 4 Schematic Flow Diagram of JUSTSM Condensate Bench Plant
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Fig. 5 Reaction Mechanism of Hydrodesulfurization and Recombination Reaction.
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Table 4 Properties of Condensate Feed

Properties Condensate Feed

APl 56.3
Specific Gravity 0.754
Sulfur, wt-% 0.22
Mercury, wippb <1
Nickel, wt-ppm <1
Vanadium, wt-ppm <1
Total Acid Number, mg KOH/g <(0.05
Pour Point, °C <-18
Viscosity, cSt @ 20°C 0.98
Fraction Yields (TBP)

Light Naphtha (C5 — 80 deg.C), vol% 18.0

Heavy Naphtha (80 — 160 deg.C), vol% 334

JET / Kerosene (160 — 220 deg.C), vol% 18.8

Diesel (220 - 380 deg.(), vol% 240

Atmaospheric Residue (380 deg.C+), vol% a

Fig. 6 Comparison of Feed and Product Condensate,
Left: Feed Condensate (before reaction), Right: Product Condensate (after reaction)
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Table 5 Comparison of Density and Sulfur Content between Feed and Product Condensate

Cond t JUSTSM S
Property DnFeZ:Isa € Product Target | Application
Density, g/mL 0.754 0.750 - -
. Gasoline
Light Naphtha, wtppm 472 0.1 <05 Olefin
Heavy Naphtha, wippm | 407 02 <05 Ga;‘;;;"‘*
Sulfur
JET / Kerosene, wtppm 3,127 12 <10 EURO-V
Diesel, wtppm 1,907 47 <10 EURO-V
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