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Abstract - In the case of arctic area long-distance natural gas transmission pipeline , it is necessary to con-
struct capable facilities to maintain the gas pressure because the gas pressure is reduced according to the pipe-
line characteristics and route conditions. In order to maintain the proper NG pressure, it is necessary to secure
economy considering the cost of main equipments of the compressor station, construction and operation cost
when the compression ratio is shortened or increased by constructing the distance of the compressor station.
Therefore, In this study, preliminary study on construction of arctic area long-distance transmission pipeline
was reviewed and conduct conceptual design by constructing main equipments process that can reduce the
construction cost of the compressor station in arctic area. In particular, in order to evaluate economic feasibility
of the long-distance transmission pipeline in arctic area, the virtual area for Yakutsk~Aldan region(Russia)
was supposed. The total pipeline length of the virtual is 533km, The scenarios for the location of the com-
pressor station presented. The capacity estimated about the main equipments of the compressor station. As a re-
sult, the economic evaluation method reviewed which can minimize the construction cost of the compressor
station.

Key words : Artic Area, Natural gas transmission pipeline, Conceptual Design, Economic Evaluation

TCorresponding author:khu3603@kogas-tech.co.kr
Copyright (© 2018 by The Korean Institute of Gas

24 -



SEA WA S U A NG AAA R G A GG Tl B AT

Aejo] 2ABA ok 71T

Sefuers 394
2 RO Qs Fu AGE Ao sk
M7l g a7t AT, AT T AAE
of o] BA AE Aol F7kska glon, S
oA AHel s g gigk Almelol 3 FEA of
A A el g 2ol Skt Al

o]

z
7

H
o

A A el SN Age
ab7] giat vhake] M= W Lw
ol ago] 4w ujie
g dujolch webd 2
59712 AARAE 2Ae
U g el o] qh
BB ER S
%
5

I
of Wy
SN

N

[

ofd

ull

o

ok

il
S.'Llo

:

18 K

O

iy
%éOI-J

ot 4o

o Jo 1 |0
Moy

ojN o
£ W
L
_HY

N
N
>,
i)

a714e] 9
gu7t B ash.

3 2GS 2ol A 3
AL A weyle] AaE =
A AY 9AE mgHoR A
| 912452 51 919 o)
7hno) Beld 54,

Mo it Hu rot 1o oX
o

ofy- of2
OE_?_,E.

N
4—40”
55 o
Ol'_{m
o)
g
I

b=

Ho

O
o
I ok rot
(‘2‘4’.‘\101)

ofy 12
Egijg
N

[of
re
N
>3
BN
Jo
o

|
-

H

i oX ok 2
e 2 oo ox
£
[

W27, vl vEAS 5
Fofof @ieh[2] 917 AT 59
EEge gomre Fadu §3S APYsiol
Sxpu] 90 euE Az

29 Aol el FEE A W AF7|%e
Bt APE AWHUAAT F9A Lol Y 5
714 APAAL AAY B g A7t A
55k Agolth. whebA B ATolA L 2 Alof ofF
2300 9L PO TP oS HYstol
AuEed 59714 94 W AYEAS >
s, olo] ek £AF U Lodul gL Aol
AA S Borstant.

op
ol

Il =] X FAHE| e 7= S

S8 A7k Thol el Ae] 49, B Tk
BAE Abgiate] sty 549 FuA Aoe
GoR sk ofdXA A Aol F7bsta
slov] @lao}, uj3 @ Auiet Aodelq AA 2
Hold A4 Arddo] EshA Y=L gt vl
= 2 Ayt SEA e 714dE Alaska Pipe-
line Project(APP)2} Mackenzie Gas Project(MGP)
23 Aokl Power of Siberia Pipeline Pro-
ject 7} thEA Q1 At oltt

APP+= u]= Prudhoe Bay(Alaska)ollA] AJA+HE

Table 1. Main Contents of Typical PNG

Alaska Pipeline Project

Supply Flow Design Pressure Pipeline Length
(bem/d) (Mpa) (km)
0.1274 17.2 2,737

Mackenzie Gas Project

Supply Flow Design Pressure Pipeline Length
(bem/d) (Mpa) (km)
0.0343 18.7 1,195

Power of Siberia Pipeline Project

Supply Flow Design Pressure Pipeline Length
(bem/d) (Mpa) (km)
0.10411 9.8 4,000
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Power of Siberia Pipeline Project Yakutsk

Fig. 1. Route of the Virtual Project.
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Fig. 2. Process Flow Diagram of the Virtual Pro-
ject Compressor Station.
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Table 2. Natural Gas Composition of Russia Ir-
kutsk Il
Components Composition(mole %)
CH, 92.14
CoHg 4.50
C3Hs 0.80
n-C4Hio 0.40
n-CsHj» 0.20
N2 1.60
CO, 0.10
He 0.26

Table 3. Design Basis of Natural Gas Pipeline

Route Yakutsk-Aldan
Pipeline length (km) 533.4
Pipeline Working Pressure 9.8 MPa
Grade X80
Pipeline oD 1,067mm
Wall thickness 14.3 mm
Gas flow Rate 28 bem/y
Gas gravity 0.62
Roughness of the Pipe 0.00762 mm
Compressibility factor 0.652
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Table 4. Result of Compressor Station Location Scenario(1)
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Fig. 3. Result of Virtual Project about Compre-
ssor Station(Scenario(1): 9.8 MPa, Secena-
rio(2): 13.0 MPa, Scenario(3): 17.2 MPa).
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Table 6. OPEX Result of scenario

3} AF&ESHQTh 2 E VA= OPEX
cAE Sein1] A AT Table 551 ¢ No.of | Fuel (million KRWiyean
o AnHom AuEeE)s Ao e Compressor Consumpion| gt Cont | Labor &
Hls) 47|12 A2 2 Ad Ng7F o] FApH|E- Station (1,000m/year)  (mijtion  |Maintenance Cos
Zdo|A AAA Q= AL FHolE 4 gtk KRW/year) |(million KRW/year)
Sce(’f;‘ﬁo 1 30,464 2226 6,552
2 39,464 2,226 6,552
3 39,464 2226 6,552
Table 5. CAPEX of Compressor Station
4 39,464 2226 6,552
o No. of Distance CAPEX of .Compressor 5 63,451 3,579 9,490
Division | Compressor (km) Station
Station (hundred million KRW) 12,483 35,698
Total 221,307
1 start 1,310 48,181
2 120 1,310 OPEX
Scenario 3 240 1310 No. of Fuel (million KRW/year)
(D i Compressor|Consumption| guel Cost MLalbar &
4 360 1,310 Station (1,000mYyear) (illion  Mainenance Cost
5 533 1,898 Scenario KRW/year) |(million KRW/year
@ 1 46,42 2,61 4
Total 7,138 6,427 619 7:438
No. of Distance CAPEX of Compressor 2 39464 2,226 6,552
Division | Compressor (km) Station 3 54,553 3,077 8,435
Station (hundred million KRW)
4 41,011 2,313 6,752
1 start 1,488
10,235 29,177
: 2 250 1,310 Total 118,392
Scenario 39412
@ 3 410 1,687
OPEX
4 533 1,350 No. of Fuel (million KRW/year)
Total 5,835 Compljessor Cons‘m;Ption Fuel Cost Labor &
o of CAPEX of G | Station (1,000m/year)  (pijlion  [Maintenance Cost
o 0. of Distance of Compressor Scenario KRW/year) |million KRW/year)
Division | Compressor (km) Station 3)
Station (hundred million KRW) 1 99,510 5,612 13,480
1 start 2,696 2 47,588 2,684 7,583
S .
Ce(‘;)‘”" 2 410 1,517 3 41,011 2313 6,752
3 533 1,350 10,609 27,815
Total 188,109
Total 5,563 38,424
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