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A Case Study for Turbine Generator Vibration in LNGC
Seung-Hyun Ji+, Eun-Soo Jeong++
Abstract : Vibration incidents hardly happen when a turbine generator usually installed in LNG carrier is operated, different from
diesel engine generator. The purpose of this paper is to introduce an actual vibration incident, which hardly occurred in

case of turbine generator, and describe all possible countermeasures to prevent from vibrations during operation.
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2.1.1 Turbine
- Rated Output : 3, 450 kW (Generator Output) TUREINE R GENERATOR
- Turbine Rated Speed : 10,045 rpm v3 pi
- Main Steam Condition : 58.5 kg/cm2(g) x 520°C Booem %
2.1.2 Generator P%
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Fig. 1. Schematic drawing of turbine generator and vibration measurement positions

- Generator Rated Speed : 1,800 rpm
2.1.3 Reduction Gear

- Gear Ratio : 173 / 31 = 5.581
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Turbine Generator 2 2] o]% A A€ Load Test 5, 517]9] Table 1| & Table 29} o] & 59 2 5-gko] ] Hpom o= dx
A A 9] W F 701 1.0£0.5 mm/sec (rms, root mean square) A 51 S 7hotstd A3 & Aol Aoz sl on Has)
g2 Agh 2s-g =4 = 9Uslek

No.l T/G Pl P2 P3 P4
Direction A T Vv A T \Y A T \Y A T \Y
Velocity (mm/s, rms) | 0.59 | 2.36 1.03 | 3.05 | 807 | 529 1.96 | 2.85 1.29 1.53 1 040 | 0.78
Frequency (Hz) 30.0 | 167.5 | 1675 | 167.5 | 167.5 | 167.5 | 167.5 | 167.5 | 167.5 | 167.5 | 30.0 | 167.5

Table I. Vibration measurement of No. ! turbine generator at 100% load

No.2 T/G Pt P2 P3 P4

Direction A T \Y A T \Y A T \ A T \Y
Velocity (mm/s, rms) | 1.69 | 2.57 | 096 | 058 | 7.76 | 7.72 | 271 | 6.94 | 588 | 0.74 | 035 | 038
Frequency (Hz) 167.5 | 167.5 | 167.5 | 167.5 | 167.5 | 167.5 | 167.5 | 167.5 | 167.5 | 167.5 | 30.0 | 30.0

Table 2. Vibration measurement of No.2 turbine generator at 100% load
(Limit : 7.1 mm/sec based on 1SO)
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3. 31t
3.1 Alignment

Maker2] Standard Method 3£ 34} alloll 24 Turbine ¥} Generator AF0]2] AlignmentE 24311, A5 F%
Data thu] 2 W3} §131 0 o A3] R/G(Reduction Gear) F-2oll ] 58 4F29] AFEXE B},

3.2 Bearing Modification

Resonanced] 715AE e}&l7] YalA, Generator® F342 59Hz,
60Hz, 61HzZ WA 7FHA Z} Fake] 25 Al 2 i Ao A%
< A e} o] Fape] WAHoE A WFFS] Variationo] Ve
o I Y 94 A & gl F8 AR B Tortine and pision genr

ol9} AAStA, Generator Rotor® Bending Natural Frequency(2nd mmiﬁeqmﬁl i
Order)¢} Turbine®} Pinion Gear2| Rotating Frequency(167Hz)7} 733l
Acks Eoldt AlEE  Calculations E3] &2 3dlgion], olfe
Combination s &3 £ t}& ZF8glo] g3 vk A& F5 F
ASAct.

ol8{g 418 EUE, Generator Bearing® Clearance”} 2 HE W
#5820  Generator Bearing StiffnessE 37117171 9130 Bearing W
Design ©7 & 334 A% €87 MAE A=dd JAFgho] AAHL
2 el Hey, A3 dgu] Jds] & A9 s B
3.3 Gear Replacement .

2 AFEe ol R2o| tliE rR/GolA B AL B3, 10E403  LOEX04  10ES05  1OEWE  LOENO7
R/G 2t th & o] 74l o] A3A o m, 7]E el 283 Turbine Generator 9 Support Sifiess {khani]

H g A7k R/G H-5-9 Sub-Vendor7} B AE U &S st Fig. 2. Generator bending natural frequency (calculated value)

210 whe}, Design Data 2 718 AE 5ol thd A4l E-& BH3iglon, 71 Ao FA17F J&§ glssich
2} Table. 32 Pinion Gear2] 718 7

tlo
B\
ol
o
xR
o
+
B
N

; D&egemtor bending natural frequency Hz (Caleulated Value)
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Beriding Matural Frequency (1

Vessels A vessel Troubled vessel B vessel - r 131 ohd 0]
EE g2 Nuka} vl s 4 7o
Turbine Generator No.l No.2 No.l No.2 No.l No.2 s .‘L} 1a23te] 1} -~
Accumulative Pitch Variation (um) | 48 | 49 | 42 | 73 | 62 | 33 | istHamonic Values| gte] 270 et
- - : : : - . : Z— 1wt} o] 3= Exciting Force S XAl Wt
Radial Runout (um)3.3 7.9 6.2 6.2 12.2 5.6 7.7 M. 259 olo] ¥i= AL HolE
s LT TRl o o=
Ist Harmonics Value7.7 2.01 1.95 245 2.85 0.98 122 | 4 o]t}
. AN A .

Table.3 Comparison of pinion gear accuracy among three vessels oA, Adke] s A E e, IF

AR
Position Pinion Side RIG | Wheel Side RiG | _ocrertor dear jou], ggrol lee] Qe 24 5F
Side Bearing Box o] glulz Yo}A L)
Direction A T \' A T \' A T \
No.l1 T/G 0.3 0.6 03 0.5 0.4 0.9 0.3 0.2 0.3
No.2 T/G 04 | 05 | 05 | 0.6 1.1 04 | 04 | 04 | 03

Table.4 Vibration measurement after gear replacement
4. Ht
LNGColNA AM&53= Turbine Generator®] 4248 2% 24 thstad, 37] A& Bt #A4 28 5o, T4
2 283 Gear Replacement® B3 Yote 759 AFaE 4& 4+ AUk £3, FF Turbine Generator?] IF A 24 A,
ZAoF & Aoz 7pF 7122 Alignment FE2] Elpnt ofUe}, ol F712 AFE F 7P FEEC] dei= @
aste] GFd oz st EAE 2 =S Pt
7}. Shaft Alignment A2} 34
1} Generator Rotor2] Bending Natural Frequency(2nd Order)S &3t Turbine®} Generator2] 2%
t}h Gear Accuracy?] A= ¥ 2 e 723}
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