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Expanding the MCS of Refinery Process Compressor through
Operating-Speed Balancing at 10,500 rpm
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ABSTRACT

This paper deds with the operating-speed (high-speed) baancing of a refinery gasoline HDS (hydrodesulfurization) process
recycle-gas 8-stages compressor rotor. A low-speed balancing condition of the rotor was measured as maintaining the G2.5 level.
But an inspection run of operating-speed baancing condition, using tilting-pad journa bearings of actua use, showed that while
it could be continuoudy-operated safely at a rated speed of 10,500 rpm, the rotor would not be able to run over 11,000 rpm as
the vibration increased very sharply, approaching 11,000 rpm. In order to cure that a series of operating-speed baancing, which
first caculated balance correction-weights by applying the influence coefficient measured and caculated at 10,500 rpm and then
implemented correction works, was carried-out. The final operating-speed balancing results showed that the vibrations at the bearing
pedestals represented very good levels of 0.2 mmv/s by decreasing to as much as the 1/10 of the origind vibrations and particularly,
even a a targeted maximum continuous operating speed, MCS, of 11,500 rpm the vibrations represented about 1 mmvs, which is
the operating-speed balancing vibration specification of API. Therefore, the expansion of MCS was successfully accomplished

through the operating-speed baancing.
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Fig. 4 Laser-alignment measurements between the rotor and driving
gear shafts

Fig. 5 Low-speed balancing set-up for the rotor

(Balancing machine maker : Nagahama Schenck)

Fig. 3 Bearing bottom half mounted on the pedestal bearlng casing
through the bearing adaptor-ring

ol SALE WS 913 Fig. 20) A 4EE 5-o=
LBP HHIE H|ojgS ARgste] 29 HA)H BGolrh Azt
Apzite ARE 2] Z|Rgut 28 dek 485 kg, Ho]
& 2A17F A8 1170 mm, FZ<LE: 10,500 rpm, 12} Y3<E
T 3,760 rpm, 183l 22} YFLE: 14,800 rpmo|Th,

SHIAME: M2, M6=, 2009

Fig. 1 HDS recycle-gas 8-stages compressor installed using its 5-pads
LBP tilting-pad bearings for operating—speed balancing

Fig. 2 5-pads LBP tilting—pads bearing used for installation and run
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Fig. 6 Designated locations of the pedestals and balancing planes

(Balancing machine maker : Schenck Rotec)
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Grinding position —
for balance correction /

Attaching position
for trial weight

Fig. 8 Attaching position for trial weight and grinding position for
balance correction at the impeller 2 and 7
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Vibration and phase measurements, running up to 11,000
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