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Abstract - Korea Gas Corporation(KOGAS) is a Liquified Natural Gas(LNG)
supplier through out the Korea. LNG, which is imported wholly from foreign countries,
is compressed 1/600 for easy transportation and is stored in a liquid state in the
storage tanks at Incheon, Pyeongtack and Tongyeong. At LNG receiving terminals, LNG
is vaporized to natural gas before supplying to City Gas Consumer or Power Plant. The
secondary pump is a equipment which compress LNG from 10 kgf/cm® to 70 kgf/cm®. The
secondary pump at Tongyeong LNG receiving terminal is consisted of two pumps in one
underground PIT, and is connected to supporting structures. It is therefore expected that
there is a vibration problem with the pump and was found that high level vibration was
occurred in a low frequency band(5710Hz). In this paper, the vibration of secondary pump
was analyzed, and the main cause of vibration was found out.
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Fig. 1. Support structure of secondary pump.
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Fig. 2. Support type of secondary Pump.
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- AZAL 2 Model : Ebara International
Corporation,
6ECC-129M
- V/P/Hz % BAE&% : 6600/3/60, 900 KW
- 3] A4 : 3600 rpm
- EER% 260 m/h
- E&49 1815 7 914 kg/en
- Diffuser Type : Radial 95 Vane 4 5EA
- Impeller : 9%
- Impeller Vane = 5EA
- Trust ¥4 . Trust Equalizing Mechanism
- Bearing : Radial Type (#]2A}:SKF)
- Motor top : 6314
- Motor Bottom : 6317
-~ Pump Tail : 6311
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Fig. 3. Secondary pump.

Fig. 4. Measuring vibration of secondary
pump.
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Fig. 5. Support point of secondary

pump.
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Fig. 6. Position of Sensor.

Table 1. Direction of sensor.
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Fig. 8. Vibration of secondary pump "A”
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. Vibration of secondary pump "A”

with normal operation.
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Fig. 10. Vibration of support point(No.4
sensor).
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Fig. 11. Vibration of support point(No.7
sensor).
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Fig. 12. Vibration of pump "A” while
pump "B” operate.

Table 2. Vibration level and transmissibility.

AEAYAR=2 AF |2
(el [ AN | (mm/s T(HZ) H) 2
olil2) RMS)
600, | 71&x R}
A3z 21 073 60 A5 Ao
A 3= 60,
22 4 | 051 600
N HTASET}
:',Lff 6 | 028 i?g} & 2%l
e 9 2
B gx 7 | 017 el ‘5-‘—;—7\‘1:?2 %H;}
RRE: R o S
9 2

24, HzZo| HFul MEaeclo] it 24

Fig.12+= 23 H =9 Junction BoxE Z3)
A 2343 1% ARE 5 Hzo 11 Hz &4
Mo AFa HES FAF F ook 1¥
ol o] AFuzl AA EA%E AFUX
ol & (Noise) ARAAE U "4
7F Aok AutEtE g REe AFANEY K
2% Fu4¢ HdE A4 5 Hz o|dol7] o
Folth. (53] AFg NEE FAHE] 4
3te] AlzE MA7E olYEgw dwrE o= 5
Hz °|3t9] 2A5& FAHI7] H43 AFAME
EREopdA AlgH A7|7l 473 AEB
2 7ARAEE Frier] AsfM e Algeo &
2&3lt}) API Standard 610 2.8.3.2.10014 <iF
g Fad HYE o|fF o|fE 5 Hz o4

_52_



LNG 242 22 g2 JF 49 &4

] 7}

0
-

AE Aot wkek o] F AF
2AG D Jod o= AR
2 Aas] W AFATY
W72 4 9th 5 Hz ©]dtd
A A A= A7 A7
3491 11 Hzoll disiA A4t
3t Zrh 11 HzolA 3% =27]
g gttd o] FE FE
$A 7l BE FAE ¥
o4 = .

o,
[t o3t
o 2

L
AN Rz

8o

oot xR
o rlf
N

BTSSR w A T A
Jp Mo (g 4o

e R e
o_t.{{‘;}arjbé

o Ko}

rir ('Ec%ai%n{o B
ﬂ[‘).ﬁ:—-{)l

)

i

—\rl‘

4
i
"

2X3.14X10.9X3.65

249.8 mm/s2 = 0.25 m/s2
730 kg

182.5 Kgf

EER
24 g

el 11 Hz AE9 o] FZojr LA}
2 Yo ole HEE AAFD e TE
22 Aggolof girh ®3F 5 Hz 249 F
gz AE&Hojor dth ey ¥4 49
2 A B BEAAE old@ Fd+ y¥e
Ue U F AU wpA ?ﬂ-r-l} A
Bol AsE Ax AFY 54 2ode F
S AHE 7540 F& o F Yk od
ztg9 dele Cable Noised 7}“"401 AT

Z HEUyR ArodA Junction Box7hA 9
Cableo] WH KA 98 Frxoz HAF
Z&olgty wuedT

_53_

-

FIYWIANN 23 E 24 YTAF
o A%E ohed 2ol AES U & Aot

b Breds T Fle e4d
A gttt 722 BHAEESG e @
AFsAeE AdE Aol7t enz Aol
wAEA et E@ 24 BZ 91 73
508 Ho 1k B AMAAN AZE 08
23 5(0Hy) B0 37 @2 MEgao
2 A8 2% w4 TAE A @4 Rez

wg Ao

2) BEAAN AFy A& ANIZE AA
AFY AAsAdEgs ZSd stsAel a2M,
ZHe9 99L& Cable Noise® @)

(1) B & K, Ltd, 1987, Frequency analysis

(2) W. WEAVER, JR S.P. TIMOSHEKO
D.H. YOUNG, 1990, Vibration problems
in engeering

(3) Steve Goldman, 1999, Vibration Spectrum
Analysis

(4) Singiesu S. Rao, 1988, Mechanical Vibration,

(5) Maurice L. Adams, Jr. 2001, Rotating
Machinery Vibration

#7283 AR A28 20044 6%



