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Vibration diagnostic report
Project: Date of measurement: Place of measurement:
IMO no:
Ordered by: Abu Dhabi

1. Vessel information

Ship Type: Main dimensions:

Offshore supply ship Length (LOA) .covevveevrcirreeen 65m
Breadth (B.) cccoeveveeveereceenne, 15m

Sea depth: Weather conditions:

Least twice times greater than Vessel draught -

Measurement method:
According to standard ISO 10816: - procedure No. 2 Measurement report

2. Vibration measurement
2.1 Measurement case description and standards

Measurement methodology was prepared and performed on-site in accordance with following
international standards:

Mechanical vibration — Evaluation of machine vibration by measurements on non-
ISO 10816-3 rotating parts — Part 3: Industrial machines with nominal power above 15 kW and
nominal speeds between 120 r/min and 15 000 r/min when measured in situ
Mechanical vibration — Evaluation of machine vibration by measurements on non-
ISO 10816-7 rotating parts — Part 7: Rotodynamic pumps for industrial applications, including
measurements on rotating shafts
ISO 14694 Industrial fans - Specifications for balance quality and vibration levels
Mechanical vibration — Measurement of vibration on ships — Part 4: Measurement

20283-
150 20283-4 and evaluation of vibration of the ship propulsion machinery
SO 20816-1 Mechanlca! wbrahon — Measurement and evaluation of machine vibration — Part 1:
General guidelines
SO 8528.9 Reciprocating internal combustion engine driven alternating current generating sets

— Part 9: Measurement and evaluation of mechanical vibrations
WESTFALIA  Westfalia separator mineraloil systems manual

Legend according to vibration class

ClLA Newly commissioned

Cl.B Unrestricted

Cl.C Restricted long-term operation

- High probability of damage, action required

Cl.D Vibrations over the limits but actions are not required.
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Unrestricted

V. Restricted long-term operation
High probability of damage, action required
V.l Vibrations over the limits but actions are not required.

Unrestricted
High probability of damage, action required
Out of limit  Vibrations over the limits but actions are not required.

ISO classification
Bow thrusters and azimuth thrusters’ motors and gear part are classified in the standard ISO 20283-
4. The following limits apply to this device class:

cl.c cl.D

4.5 mm/s 7.1 mm/s 11.2 mm/s >11.2 mm/s

Diesel Generators are classified in the standard ISO 8528-9. The following limits apply to this device
class:

For Diesel Generator engines:

45 mm/s >45mm/s

For Diesel Generator alternators:

A Al V.

18 mm/s 22 mm/s >22 mm/s

2.2 Measurement equipment

MarVib DC 650 SN: 6502043

Technical data
Marker: Info Marine
Type: MarVib DC 650
Date of manufacture: 2014
Measuring range 2Hz-30kHz / RPM = 60-20000
Indication error +0,5%
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MarVib DC 750 SN: 7507264

Technical data
Marker: Info Marine
Type: MarVib DC 750
Date of manufacture: 2022
Measuring range 2Hz-30kHz / RPM = 60-20000
Indication error +0,5%

MarVib is calibrated, certificate for verification - if required

2.3 Measurement points

Vibration levels were measured according to below presented points:
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Fig.1. Measurement points on Bow Thruster electric motor.
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Fig.2. Measurement points on Bow Thruster gear part.
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Fig.3. Measurement points on Azimuth Thruster electric motor.
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Fig.5. Measurement points on Diesel Generator — engine.
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Fig.6. Measurement points on Diesel Generator — alternator.
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2.4 Vibration measurement results

Table 1: Bow Thruster no3, no4 and no5 electric motor & gear part

Bow thruster no3 Bow thruster no4 Bow thruster no5
ot name | VNS | 150 [ Enveiope | (RYS | 1s0 | envelope | (RS | 1so | emvelope
mm/s standard 0-Peak mm/s standard 0-Peak mm/s standard 0-Peak
m/s2 m/s2 m/s2

H1 3.269 ClLA 11.165 1.671 ClLLA 10.412 3.071 ClLLA 69.328
HH1 3.845 ClLLA 9.691 1.953 CLLA 15.858 3.408 CLA 87.300
Al 1.522 ClLLA 11.758 1.544 CLLA 11.213 1.500 CLA 104.776
H2 0.806 ClLLA 23.211 0.799 CLLA 12.510 1.083 CLLA 25.790
HH2 1.163 ClLLA 17.861 0.929 CLLA 13.824 1.632 CLA 33.911
A2 1.144 CLA 34.167 1.069 CLA 14.753 1.471 ClLA 22.874
H3 0.583 ClLLA 21.753 0.556 CLLA 51.787 0.860 CLLA 39.694
HH3 0.650 ClLLA 44.403 0.817 CLLA 22.153 1.190 CLA 17.268
A3 1.180 ClLLA 33.350 0.930 CLLA 15.057 1.461 CLLA 42.225

Table 2: Azimuth Thruster PS and STBD electric motor & gear part

Azimuth thruster PS Azimuth thruster STBD
Point name Vgg/lcsity 159 Eiiaerlgse Vgg/lcsity IS0 Ei?lagllgge
mm/s standard | 0-Peak mm/s standard 0-Peak
m/s2 m/s2
H1 0.536 Cl. A 35.016 0.509 Cl. A 36.618
Vi 0.506 Cl.A 30.019 0.524 Cl. A 37.739
Al 0.739 Cl. A 21.288 0.682 Cl. A 42.096
H2 0.575 Cl.A 97.264 0.576 Cl.A 37.707
V2 0.660 Cl.A 63.401 0.714 Cl. A 63.529
A2 1.507 Cl. A 49.289 0.834 Cl. A 47.382
NDE foot H 0.399 Cl.A - 0.316 Cl. A -
DE foot H 0.355 Cl.LA - 0.227 Cl. A -
H3 0.975 Cl.A 25.469 1.209 Cl.A 20.680
V3 1.532 Cl.A 33.879 1.491 Cl.A 22.618
A3 0.984 Cl.LA 21.801 1.688 Cl. A 34.456
H4 1.247 ClLLA 49.609 1.829 Cl.A 77.353
HH4 1.144 Cl.A 72.627 1.864 Cl. A 73.909
A4 1.197 ClLA 26.238 1.642 Cl.A 40.991
H5 0.450 Cl.LA 23.451 0.828 Cl. A 22.426
HH5 0.449 Cl.A 19.014 0.628 Cl. A 27.568
A5 1.004 Cl.A 14.641 1.019 Cl.A 21.016
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Table 3: Main diesel generator nol, no2 and no3 engine

Main diesel Main diesel Main diesel
generator nol engine | generator no2 engine | generator no3 engine
Point name Vslg/lcsity stalr?c?ar d Vggﬂcsity stalrijoar d VEIOMcSity stalr?(?ar d
mm/s mm/s mm/s
NDE top H 4.557 In limit 4.622 In limit 4.565 In limit
NDE frame H 2.864 In limit 2.889 In limit 3.111 In limit
H1 2.854 In limit 2.886 In limit 3.348 In limit
H2 2.346 In limit 2.298 In limit 2.756 In limit
H3 2.326 In limit 2.253 In limit 2.422 In limit
H4 2.427 In limit 2.770 In limit 2.444 In limit
H5 2.981 In limit 3.520 In limit 2.224 In limit
H6 3.439 In limit 4.044 In limit 3.067 In limit
H7 3.601 In limit 4.105 In limit 3.118 In limit
H8 3.532 In limit 4.018 In limit 3.311 In limit
H9 3.869 In limit 4.053 In limit 3.717 In limit
DE top H 5.011 In limit 5.570 In limit 5.237 In limit
DE frame H 2.823 In limit 3.052 In limit 3.550 In limit
Table 4: Main diesel generator nol, no2 and no3 alternators
Main diesel generator nol Main diesel generator no2 Main diesel generator no3
alternator alternator alternator
boint name Vggﬂcsity ISO EBniaeTo"Se V;L\)/Ic?ty ISO Eiiaeﬁffe vggﬂcsity ISO Eievaeﬁ?fe
mm/s standard 0-Peak mm/s standard 0-Peak mm/s standard 0-Peak
m/s2 m/s2 m/s2
H1 3.648 Al 44.419 4.221 i 52.925 2.864 i 42.465
AlforH1 | 3.289 Al 48.344 2.884 i 61.751 2.908 i 46.678
V1 3.091 Al 43.122 2.870 i 53.101 3.396 i 37.675
Alforvli | 3.890 A 56.465 3.314 i 55.360 3.567 A 47.719
H2 4.880 Al 41.279 4.924 i 34.728 3.945 i 33.398
A2 forH2 | 5.309 Al 51.852 5.806 A 59.524 4.510 i 62.504
V2 4.209 A 30.339 3.315 i 64.362 4,581 i 26.671
A2forv2 | 6.491 Al 44,099 6.256 A 43.778 5.493 i 44,547
DE footH | 3.334 A - 4.977 i - 2.971 i -
NDE footH | 4.570 Al - 5.918 A - 4.501 i -
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2.5 Other vibration measurement results

Measured values are presented in the table below. Each machine if applicable is separated for driver (el.
motor, diesel engine, etc.) and driven unit (pump, compressor, etc.). First column of the table consists name
of the equipment. Second column contains the highest value of vibration velocity measured on the
equipment in all measurement points. Third column contains classification of the vibration class according to
proper ISO standard and other normative documents. Classification depends on highest reading of measured
equipment only. Fourth column contains additional readings of enveloped value of acceleration, which is
helpful in detection of early stage of bearing wear. Fifth column contains vibration trend values if previous
results are available from the same source. Sixth column contains remarks and suggestions based on the
analysis of vibration signal. This column can be taken as the final conclusion about machine condition. If cell
is empty, it means that there is no existing problem or defect shown in vibration signal.

Results
In table are presented only readings with max. RMS results for each device equipment:

Velocit Bearing Trend
RMS y 1SO Envelope| Velocity
Machine name 0-Peak RMS Remarks and suggestions
(mm/s) |standard
Max (m/s2) (mm/s)
Max Max
DECK
ER supply fans
ER supply fan nol el. motor 3.500 CLLA 8.228
ER supply fan no2 el. motor 2.266 ClLA 10.811
ENGINE ROOM
Main diesel generators pre LO pumps
MDG no1l pre LO pump el. motor 1.708 Cl.B 34.056
MDG nol pre LO pump 2.092 Cl.B 55.788
MDG no2 pre LO pump el. motor 2171 Cl.B 66.525
MDG no2 pre LO pump 1.606 ClLB | 104.787

Ballast pumps

1. (DE) bearing should be greased.

2. Condition of seals and o-rings should be
Ballast pump nol el. motor 3.441 Cl.C | 166.811 checked.

3. Suction pressure should be checked —
suspicion of cavitation.

FO transfer pumps

FO transfer pump no3 el. motor 1.499 Cl.B 36.639
FO transfer pump no3 0.827 ClLA 46.638
AC compressors

AC compressor nol 8.954 Cl.C 92.168
AC compressor no2 8.491 Cl.C 86.486
AC compressor no3 6.595 Cl.B 108.920
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MDO separator

MDO separator el. motor 1.474 Cl.B 16.530
1. Condition of rubber feet should be
checked.

MDQO separator 6.233 c..D ) 2. All bolts responsible for stiffness of
structure should be checked/retightened.

MDO separator feed pump

MDO separator feed pump el. motor 2.306 Cl.B 37.930

MDO separator feed pump 2.071 Cl.B 46.712

Chilled water pumps

Chilled water pump no2 el. motor 7.873 Cl.D 22.175 glfenr? bzgzﬂ%nbﬁe%%n:;gllﬁtd- Actions to be

Chilled water pump no2 1.499 ClLLA 11.254

Hydrophore pumps

Hydrophore pump no2 el. motor

1.573 Cl.B 6.605

Hydrophore pump no2 0.761 Cl. A 4.649

FW cooling pumps

FW cooling pump no1l el. motor 2.432 Cl.B 20.625

FW cooling pump nol 1.075 Cl.A 27.193

FW cooling pump no2 el. motor 4.394 Cl.C 40.771 Bearings should be replaced.

FW cooling pump no2 1.595 Cl.A 50.770
1. Bearings should be replaced.

FW cooling pump no3 el. motor 3.318 Cl.C 30.551 2. Condition and eccentricity of rotor should
be checked.

FW cooling pump no3 1.224 ClLLA 41.325

General service pump

General service pump el. motor 4.230 Cl.C 45.494

General service pump 1.725 Cl.B 15.940

GS primmng pump

GS priming pump el. motor 7.803 Ccl.D 67.817 ii[giﬁgggd. of NDE  bearing is

GS priming pump 6.781 cl.D 38.447 Trend should be controlled. Actions to be

taken based on trend result.

AZIMUTH THRUSTER ROOM

Azimuth thrusters power packs

Azimuth thruster PS power pack pump el. 2429 cLB 44387

motor

Azimuth thruster PS power pack pump 4.215 Cl.C 82.870

Azimuth thruster STBD power pack pump el. | ¢ 50/ | SEE | 74.864 1. Pump should be overhauled.

motor » . .
2. Condition and alignment of coupling

Azimuth thruster STBD power pack pump 6.997 | @B | 252.59 needs to be checked.

Azimuth thrusters LO pumps

Azimuth thruster PS LO pump el. motor 1.357 Cl.B 21.695

Azimuth thruster PS LO pump 0.933 ClLA 18.448

Azimuth thruster STBD LO pump el. motor 1.008 Cl.LA 14.279

Azimuth thruster STBD LO pump 0.414 Cl.LA 13.172
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3. Analysis

3.1. Bow thruster no3 gear part

There are visible impacts on acceleration time waveform (especially in points HH3) associated with
water flow pulsation inside tunnel. This characteristic is not so prominent on other tunnel thrusters.
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Fig.1: Acceleration time waveform for Bow thruster no3 gear part point HH3.

Inspection of the tunnel should be considered.

3.2. Bow thruster no5 el. motor

Visible increased bearing envelope and acceleration signal on NDE bearing.
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Fig.2: Bearing envelope spectrum for Bow thruster no5 electric motor point Al.

Replacement of NDE bearing is recommended.
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3.3. Azimuth thruster PS el. motor

There are visible harmonics near BPFO (outer race wear frequency) on DE bearing. This is most
prominent in point H2, where also impact of same frequency are visible in acceleration time
waveform.
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Fig.3: Bearing envelope spectrum for Azimuth thruster PS electric motor point H2.
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Fig.4: Acceleration time waveform for Azimuth thruster PS electric motor point H2.

Replacement of DE bearing is recommended.
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3.4. Azimuth thruster STBD el. motor.

Bearing wear frequencies are also visible on DE bearing, but they are significantly lower than on
Azimuth thruster PS el. motor.
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Fig.4: Bearing envelope spectrum for Azimuth thruster STBD electric motor point V2.

A decision about DE bearing replacement should be made according to the condition of DE
bearing on Azimuth thruster PS el. motor.

3.5. Main diesel generator no2 alternator

The outer race bearing wear frequencies are visible on DE bearing, on bearing envelope and
acceleration spectra.
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Fig.5: Bearing envelope spectrum for Main diesel generator no2 alternator point H1.
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Fig.6: Acceleration spectrum for Main diesel generator no2 alternator point H1.

Replacement of DE bearing is recommended.

4. Summary

This report is prepared in good faith based on measurement diagnostic done on available running
machinery and documentation submitted.

Prepared by: Approved by:
Service Engineer Tomasz Chuchra
Jakub Kraszewski mob: 0048 600052257
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