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QP Offshore Operations comprises of: e

PLATFORM

e Halul Storage and Loading Terminal
e 2 Production Platforms:

e Maydan Mahzam (MM): PS-2

e Bul Hanine (BH) : PS-3
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Background

¢ SRFOjeCt Was/started in 2004

S iRe scopes Were engineering, procurement,
installation; and commissioning of:

2 jockey: pumps (motor driven vertical pumps)

2 sea water utility pumps (motor driven vertical pumps)

4 fire water pumps (diesel engine driven vertical pumps with right

angle gearbox)

Jockey and Sea Water Pumps passed SAT while Fire

Water Pumps failed to pass SAT in 2006 due to high

vibration.

2 Vibration consultants were involved to solve the
problems without success

3" vibration consultant was involved in Oct 2009,
Implementation of recommendations started in 2010,
hand over in 2012.
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AS S per INERPA 7J article 7.6:1.5
WRICHI rEfers to Hydraulic
Institute Standard (5:64: mmj/s
rms) at Pump'tlead

" Drive Shaft :
®  Double Universal Joint Cardan Shaft
Gearbox:
‘ ® 750 HP, 1750 RPM,
¢ 1:1 Ratio, Right Angle
®  Threaded Coupling Type
® Diesel Engine:
® 12 Cylinders, DITA, 800HP, 1750 RPM
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Contractual /Vibration Points

(Perpendicular
to Discharge)




Vibration Measurement Locations at Field

Diezel Engine DE =ide
Horizontal Gearbox top

Horizontal

Gearbox Ot p
Horizontal, Yertical [In
direction of discharge pipel
Gearbox Inmpt
Horizontal, Wertical &

Bxial

Dizcharge pipe

Supportstool

Horizontal
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Analysis

Comparlson off vibration
signatures of PUmps A,
B & D for the GB output
\Vertical location

Observation-1:Vibration
signature on  Gearbox
iIndicated that a significant
energy getting transmitted
from the Diesel Engine
components of 3X, 3.5X
and 6X other than the
dominant 1X
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REason coUld e Vibration Iselaterns are netinstalied eitherfunder
the  eEngineg fieet’ nor UNder the firame: 6n WRICHNGhE ENGINE IS
ple)ijgjeele).

Mormal locations far
installation of WVIBRATION
[SOLATORS to prevent
transferof vibrationsto

surraundings.

Diesal
Engine Baseplate an
which Gearbox
and pumpare

irctallad

Fabricated Steel Frame — anchored to concrete floor
-to hold Engine and Pump & GE Assembly

Foundation/supporting arrangement for Diesel Engine, Gearbox and Pump.
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Observation:st Bump: test
data on the Gearbox
structure  Indicated = a
resonance at 22.5Hz and
33 Hz, which is less than
20% separation margin
(Pump Running speed
28.75Hz)
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ODbservation:4 High

ARl (reguency SPEectrum
B o T o L0l e et TSt Pump-B indicated 1X GMF W|th
. i sidebands, indicated

BN premature wear of gear
BN tecth/excessive
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backlash.
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Conclusionsiiromilnyvestigauion

gearbo and pump assembly

¢ Structural resonances from gearbox support
assembly.

¢ Premature wear of gear teeth / excessive
~ backlash.
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Proposed’Actions

¢ Modify the Gearbox structure to shift the natural
frequency with 30% separation margin.

¢ [nspection of Gearbox for excessive gear
wear/backlash.
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Action-1: Balancing attempted
on GB I/P and GB O/P shaft to
reduce unbalance on cordon
shaft and to reduce excitation on
the GB structure respectively.
(coupling between Engine and
GB used to balance the GB I/P
shaft. GB fan at the top used to
balance the GB O/P shaft).
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Stand Wash replacedi Wit arnEWs Stand Wit
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Old Pump head New Pump head
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NN IR R Nl Cump test onl the GBI andl pump
T ST R RN (1cod (With modified head)) showed
E ‘ sl natural’ frequency. at 41.25 Hz
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FinallVibration Results

PUmprD! selected’ as pilot, Implemented all" the: mentioned" action
[ltems’ and resulted’in great improvement. Red highlighted: in table
pelew IS the contract specified location (LLimit 5.84 mm)/s rms)

Before the modification in Oct' 2009 After the modification in Nov' 2010

Vibration value - Vibration value - 1X in | Vibration value - Overall | Vibration value - 1X in
Owerall in mm/s (rms) mm's {rms) in mm's (rms) mm's {rms)

Location




Get the rlght consultant involved at the first chance.

¢ Understand the size of problem since beginning could
save time, cost and efforts.

¢ Major modifications might be a solution whenever the
problem is complex.
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