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Synopsis :

The Niigata-Sendai Gas Pipeline Project was successfully completed in 1996. This is the
second longest gas pipeline that crosses the Japan Islands with a diameter of 20 inches
and a length of 251 km. Japan Petroleum Exploration Co., Ltd. transports natural gas,
which is domestically produced at offshore fields near Niigata pref. or imported as LNG
from Indonesia to the Shin-Sendai Thermal Power Plant of Tohoku Electric Power Co.
Inc., through this pipeline. Kawasaki Steel had been engaged in this project from the
preliminary investigation and planning phase for realization of the project and
contributed to the construction of 97 km, 39% of the total length. Kawasaki Steel
introduced various advanced technologies to the construction for securing safety and
efficiency. This report refers to the outline of the project and some typical advanced

technologies.

(c)JFE Steel Corporation, 2003
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Techinical Consideration of Niigata-Sendai Natural Gas Pipeline
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Synopsis:

The Niigata-Sendai Gas Pipeline Project was successfully completed in 1996. This is the second longest gas pipeline that
crosses the Japan Islands with a diameter of 20 inches and a length of 251 km. Japan Petroleum Exploration Co., Ltd.
transports natural gas, which is domestically produced at offshore fields near Niigata pref. or imported as LNG from
Indonesia to the Shin-Sendai Thermal Power Plant of Tohoku Electric Power Co. Inc., through this pipeline. Kawasaki
Steel had been engaged in this project from the preliminary investigation and planning phase for realization of the project
and contributed to the construction of 97 km, 39% of the total length. Kawasaki Steel introduced various advanced
technologies to the construction for sccuring safety and efficiency. This report refers to the outline of the project and
some typical advanced technologics.
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Table 1 Outline of Niigata-Sendai Gas Pipeline Table 2 Mechanical properties

Tod et Tngh = I S v —— N TE
Total pipe weight ) 36500 _Charpy energy (Vnoteh) ) | 35 fat=10°0)
Design pressure _ (MPa) 6.86 X . 40 or more (piece}
Diameter o (mm) _ 50840 [? Percent 5he:fr Varea (%) 80 or more (ave.)
E\f@l{l}igknggsi_ (mim) 1191 Hardness (Hv) 250 or less
Grade  APISLXE0
Regulation o Mining law )

. Technical guideline for high
Yesign standard . . -
l_ e‘?lg,n slandar __ pressurized gas pipeline ) 24 —EIEENTER
Transmission capacity  (Nm*/d} 5000000
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Fig. 3 Normal section (under road)

Activities Year 1986 1987 1988

1984 1690 1991 1992 1993 1994 1955

Feasihility study

Basic design (detail design}
Normat section (under road)

Specific seclion {river crossing etc.)

Approval

Normal section (under road)
Specific section {river crossing elc.)

Preparatory work
Land acquisition
Notice to surrounding

Bidding and contract

Construction
Normal section
Bridges and pressunized meihod
Tunnels
Valve stations
SCADA system

Fig. 2

— 47

Project schedule

- JIw Rk 2l Vol 28 No. 2 1997



104 Wi SRR 203 TS 4 /.Dh& T Hulf

. i86m CoMm 6w . Table 4 Micro tunncling and pushing
l\ln;,h pipe b( am th]( pipe beam l Truss | Suspension or «mh ‘ _ - _ s o ) _
- - : R Style Distance {m) Numbers
Fig. 4 Tiridge style and span Micro tunneling (large scale) - 40150 N f 1 4 -
Pressurized super siurry method 187 1
Micro - tunne]mg (qmall scale) 1080 ) )
N . . X Horlzontal bormg pushing Y N o
Table 3 Pipcline bridges style Horzonger pushing £0o35 13
Addilional pipeline to existing briges T %ﬂﬂi?ﬁilﬁﬁ;h“”f ;ﬁ};: o :
Existing bridges 5 - — —
New walking bridge ' 1
Exclusive [)lpdln"t brldgu o
_Pipe beam bridge o 10
T Truss br idge : 4
Pipe arch bridge . 1
"~ Suspension bridge 1

Photo 2 Inside of the Nijjuku Tunnel
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Fig. 6 The standard condition of bending
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Fig. 7 Change of ovality

Table 5 Result of mechanical tests

B | Mother pipe Bend pipe

Tensile strength (N/mm?*)

_ Compression _ — 637.0
Tensility o — 6270
Neutrality _ 607.0 614.0

Charpy energy {mean) o m

_ Compression N — 100.0
Tensify - 1090
Neutrality 121.0 102.0
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Fig. 8 Configuration of hardware

Pipeline construction management system
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system system topography and
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Fig. 9 Contiguration of software
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Fig. 11 Pressure change of Shin-Sendai Station

FOFWHEE 0, 40, 90pm & HF L 2B SO #HN-05t
Rile, ThahEMHE LB L CRLTWS, TOfERY
2102, BREVEIZH T S IGHFIEO BB O BT =
il A By B AR, FIT, Fig, 12 1I0RTLES1C
FHREOREEE P LI s, SUAFH L~
SEAME & SR & O S ROBE OB AR SN E L 2R
M & RO 285, THAIG = 03.8um 87, ZO¥daIE
AR RO LB L Caa D K a8l TH 248,
CAUSHNE TR T E OBARE R A TSR B T B
WLA2hTHED, TR YA s, gk, By
EHO LT3 HRTOFTARE 250m 2RI08S I
TAOMFIEHN09 LuE, N, WY A4 rOREEDIC
DT, AT A STIARUE A NI, BB 5 TS
TIETE AR RS LAERHIMIIC L 0Kz, FORER,
7 4 - OAHE )i, PIIEGHEOH B & i b O T
ol HHOEE S AL A, Thud, WA
VOB A 8 v d FL— MERBIIERIZIEA LA o
— AR, FMIZRTFL O ARl s s ok X

& ¥ x
Iy () LEMREHEER v 7 — LbPHmpaR ) | TeInr 43
A7 4 HIRIRE (R ], (1992)
2 LN EE I - SRR A8 ST A ki,
ik, 62(1997)2, 112-121

Frit L

...
5
15

y=0.001 4587 —11.275 339x + 15.755 824

ABS (Ppy— Py}
=
I

.

Ferr
=n
T
-

0 ! 1 1 I
0 20 40 60 80 100 120 140
Pipe rougmess (em)

Fig. 12 Estimation of pipe roughness by simulations tuning

0L B CHROMN S S ERRES R L TR A n TE D
EELILhA,

4 %

] ]|

RELTE, GE - NGRY 2085 54 LRIV 2 b
WELHGTD L L H10, WML S UIIRE T 2 P REG Y
TRFUY 2 & FICHEIHL 2 EAdfio sEagii L,

BIE, B SRERO LS & KIRT 2034 75 4 L #E K
BA YT T LTEBIRETHBEVIFEEED DOH LM,
54 0id £ 80 FOERTE LTI 55 st T
HN, M7 S P ERICE > -EWR IR T AL EL S
ha,

BUE, ROAMBE SO 2 o b LT [0 208 T 54 )
BHEAENTHES, Yik LT, SR e54 737 4 ViR
BRI - WO nOTREE S EEL | PR L L L OE
PR&EVINFIZEM 284 75 4 Vv o 27 AORIMS S8, HAaow
A4 79 1 RIS S L B 8

3 M fE, BERA AR, PRAE EORA [ RMEE A
T34 LML 25 AOMB LR, BFHE, 370199511,
100-104

NG BLEETEHE Vol. 20 No. 2 1997



	★j29-102-107
	j29-102-107

