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Abstract — Recently due to march as the high oil price, It is necessary for Korea to grope a plan, which is
to increase the energy efficiency of existing facilities as well as to develop overseas gas and oil resources.
With this point, this work carried out to approach the high pressure LNG pipeline network of Inchon receiving
terminal with Newton method as corrective flowrate. We found that the high pressure network mainly depends
on FCVs (Flow Control Valves). The high pressure pump showed the maximum efficiency at the FCVs of
50% opening and could discharge LNG only above the LNG head of 1,500m from a system curve obtained.
The operating cost of pumps was estimated from their operating points. We compared the operating cost under
normal operation with the operating cost under maximum efficiency. Especially, we obtained the day savings
of a year as wells as the hour savings of a day. From the results, the high pressure network will be able
to reduce the operating cost of 138 million wons in a year. This means that a pump can reduce the operating
cost of 9,823 thousands won. Consequently, this work could find the operating features of the pumps under
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the complicated high pressure LNG network and the savings effect of the pump operating cost. Also, the results
will be able to macroscopically contribute the heightening of national energy competitiveness as well as to
microscopically contribute the future effective operation of ING receiving terminal.
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Fig. 1. Mathematical model of high pressure LNG pipeline network.
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Fig. 3. Absolute error of computed results.

Fig. 3ojjA] Xi= u}o} o] HaFo] F X 17.6%
olr, 3¢l dH A= A 9.5%, BEEE U= A=

17.1%0]c}. SeFo] HFQ A= 11.3%, &% ot o
A0 7.5%, EEZ od WFoal= 9.1%olth B
Akt Aike AR eREAL BA7IA ASg
BgAA 2] Fhel Ao niSse] & uf, 2 ALbe] st

T dXyolal ToA st
HH2EX{ el
=38 Bas) 2 23, Tehie
E%f—oﬂ Q1= FCV (Flow Control Valve)
= Ae=m e

Fig. 4= P- 306E4 OV, RV pepp—
LS Ho] =11 9)on, ING BEEHS 78 30%~
50% Atolofl A Aozt YgkstA o] R, 50% o)

Jowrnal of Energy Engineering, Vol. 17, No. 3 (2008)



142 EERE SRS

o A% A el 3t 7
¥ % ol 6] TS AL ARE

Ak A
50%0l4] 7V e HEgo) 40%olsta 7Hasi E

A% mggas ek, HEge] 0% oler
Solen B82 Z716A Sk AAS BASE ATE
2 % 99wk

Fig. 5% P-306E HLo] Alutra FCVY g

379%2) o, LNG fo] ok whgke] Ay, 2 A2
W IS Hof F11 ik AAY BAE INGY| Hwrt

oS 2, Wi AAY olfgol o8 ks 51
She Ao vERdr)l T4 EE ING $1=7) 1500 m
o) sojol Edo] sKsakal 11 olhyl Eo) 27}
S A0 ek E3E FOVE] ARG F7Hs AL
DI HEOE olFAAA FASH $715H =)

o, Mg T $508 o gustA] S7tsbA =t
400 100
350 ]

- e @ 480
e + * 4 ;
g 1ol
- -4 6035
£ 1z
g 1€
“ 3 W
@ LNG
@ - EFF(%)
—20
. i l ! | i | 1 i i
R T R R T) 56 808608

FCV Opening (%)

Fig. 4. LNG flowrate and pump efficiency with FCV opening.
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: 3rd order coefficients of pump

: Artificial cost savings rate

: 2nd order coefficients of pump

: 1st order coefficients or Hazen-Williams constant
: unit operating cost rate

Sy by b

: pipe diameter or constant coefficient of pump
: pressure derivative

: flowrate derivative

: time derivative

: head in real or pseudo loop

: head of pump or head loss

: constant coefficient of exponential formula

: natural cost savings rate

: flowrate of pipe

: discharge flowrate of pump
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@ : flowrate of pipe

q : corrective flowrate of Newton method

S savings

S : savings rate

V' : measured or computed value

aglA 718
e : absolute error [%]
2L
dd : one day
yy . one year
SHX}
A : artificial condition
d : one day
HW : Hazen-Williams
i : index of pipe
Jj : index of real or pseudo loop
N : natural condition
L : loss
pc @ current condition of pump
pm : maximum efficiency condition of pump
y : one year
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