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2.5.18. mmﬁmﬂwﬂaaLLU’%@LLUUL;?WW (Ball Pass Frequency Inner, BPFI) anuizasson
Coda X “ . -
UNWIBvIiNeIRNULLWLLW@nL (Ball Bearing) TIERRI U TBIER (Inner races)

2.5.19. mmﬁmmmﬁwqmaﬂm& (Fundamental Train Frequency, FTF) AnaATaIlnIIuLSY

2.5.20. ﬂ’mﬁﬂﬂaam?ﬁﬁmauﬁww (Ball or Roller Spin Frequency, BSF) mmﬁmmﬁww
SONUIEN

25.21. msdsufien (Calibration) Aemsmsiasen vatSuusdaiie MaUnsaimansavhamldgndas

1 o c‘ o %
wasuEMamivue b

25.22. swagma (Displacement)  mswdaufinngemitsldsdnganiis wiomsuwaeuszaemda
P e
FUMLINBINLNLYAD MDY

2.5.23. ¥ auuuszayn (Displacement Transducer) #iamsduauiiian shanmmguazial
[~ [ ! 1Y
\Iudadulesnseiuseasms

2.5.24. emad (Frequency) Smhusaufiaioniia wniembenminiedy &3 (Hz) vide sou
o (RPS) visasausiawyl (RPM, CPM)

2.5.25. emadvasiies (Gear Mesh Frequency) —emadfiieainmszuiuzasiiuiies los
AN ANHSITDUM IR D I @mﬁm"nmuﬂmﬁm%

2.5.26. Harmonic  asdussnavrasanafiiidud mimdnguivanadiugiu (Fundamental
frequency) i 1% Harmonic @a 1 x Fundamental frequency, 2" Harmonic #a 2 x Fundamental
frequency Lue

2.5.27. enanwazidue (Resolution) A3 UEAITEN I T NI BIN T NALWLAT BN

(% o.lz A | g | a 9./91 | I a{ v [
aRTamsdusuiion Wudsmanuaudualin 400 mdwenanlumsnsa’ie (Frequency range) whiiu

16000 CPM dstiuszasyhanasustastasdminnedenh®u 16000/400 = 40 CPM hudiv,




6 ) [y @ [y awva
3. e Iusmsusnady wasaslfifien

3.1. 2auae

anaagmatiil Ussnausmefmunsidorimiaraaesosiio mslumsasia’ta uasnasinmsdssiime
Pa3eMITuFzanEMILANND Y LarasUieas
3.2. ganaaviinin
sUunrsmaie uazgUnsallumatiufinildiedastiousy ewndon, Aamea, mdenin (Spectrum)

viauuy Time-Signal laggunssiildlunsasiaiadaadulumadarmmadsluside 21 (elasilo uazaunenii

(% A 6
iﬂ%ﬂ’ﬁ@ﬁ?"m A ALIAIILN)

3.3. Fevmalumsesaia

fiemarasinTaindassanndasiuunradSasmaLnuiulawn emauwiens (Longitudinal), ena

w9 (Transverse) asenauwins (Vertical)

3.4, Gonllumsesaia

3.4.1. mathiindayalumsaraialinsshileSeuausanmdna

3.4.2. nsiuhdeausmeiiinndessie

3.4.3. lunmiiudedaasumhiudnuor bifiddaems %@mmxﬁ@mﬁ@ﬁaﬂ%ﬂmLﬁasluﬁmwﬁzgm 0 896N
+ 2 8960 (al%wmﬁaslﬁﬁaaﬁa;@)

3.4.4. Easendieuiisaundi

3.4.5. mseaseUdasnsslneaGuu(Quiet Sea) smwwassiaf Sea state 3 viaataenh

3.4.6. mInmaiandussiioudasrmaialuinodiiensdn ke (3) whasdaTImsAnsnan
gpalafivzneiinhlng

3.4.7. lumafiefuansheluamildnansnudrdheu givimaematadasiuiin uasssyathefamu

{1%51 ENIUMIINIANDL

3.5. dunaulumsaTIaie

FumTimIsTaiadassanIndsemadussifioreaslassaishiSaeaninld Smsuiuiawe vy
(FsSUaeua Mg, Faswnuaw 1a+) madasRaaisineumlum e TamuaNmsZEN

3.5.1. TulsiasiasivnmIaTate dawihmasesaiafiusnanaisias 3 fevng @eansanserilé)
LLawmﬁ@M@hLm@agmﬁaaﬁaﬁagﬂmm@q (Vertical direction) uazswa3eisl (Radial direction) dawlu
. A “ b . RO
GBS fanlasrasaudumaemzieamatammglwmngs whii

3.5.2. thuanad lumIaTate senie 1 Hz s 100 Hz

3.5.3. szzna lumannaiadaslddnm 1 wifl uddehuanandinm 2 Hz seusnmlunaasnaia

¥ 1 ; J A 3:
@'IQGVLS\I@T]TYJ'] 2 W6DATI




3.6. M IUsslunarasinsinandy uagiast i

3.6.1. mmsmgmséi"uanﬁauuamﬁcshqaq@ (Zero-to-Peak) lumire Sadiwseiaindl (mm/s Peak)
I@&Jshummﬁslumiﬂmﬁuaguiis‘mfn 5 — 100 Hz (300 — 6000 RPM)

omidl y . INMTANIUNITUEUT oY
FNLLI UMI739390 (Location) =
(mm/s)

#ingin (Cabins) 5.0
OIS /MRINNKan -
(Mess/recreation rooms)
asinnemns (Officers) 5.0
semwdnaa (Navigation bridge) 5.0
ﬁaammm (Control rooms) 6.0
anuifiRNn (Work places) 6.0

94 3.1 viaein uasamuifiinueasgnia (Crew accommodation and work places)
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6 [} [ Y [
4 Lﬂm‘nﬂ‘]@]‘iﬂ'\%ﬂ‘lﬂiﬂLﬂ%aﬂﬂﬂ‘iﬂﬁ

4.1. 2y

anaguatiol Ussneudesuush darmunreaesosiio nmlumsamaie ussnawinmssdnme
A . 2 A ea A edive A . - :

PaarnmMIduaziaud U, UUSIMSTULING, 1eSasuudAiTa, W3aseudn Hiuesasiifiawihuuy In-line

wasaFasmidie i dahiuesastiuesasidiaihuuy - Single bearing, wsasidialndh, wiTaanes,

wRasnINaT L, 1Rasdn wasiLsUsznveonsn (Ball or Roller Element Bearing)
4.2. 1on30380T0
sunrsmaia uargUnsallumatiufinildiedastiousy ewndon, Aamea, mdenin (Spectrum)

vauuy Time-Signal lasgdnsoidldlunmsasatadaadiulumadormiadislwinds 2.1 (elasilo uazauneeii

(% A 6
iﬂ%ﬂ’ﬁ@ﬁﬁ"m A RLIAIIEN)

4.3. femslumsasiaie

v M & o [~ 1 d‘ v Y o (% 1 v Aa [ A - g.j/
llamvunfiuoeadund nmeiaeeetey 3 Aamanan fa Lot (Horizontal), w6
(Vertical) waziwawnis (Axial)
4.3.1 wanludng
FRINNIATRTIANE LA anuaNYR LR
4.3.2 wisnseudsiaa 7lilde3asdn (Compressor)
4.3.2.1 msamaiafitangudasmeiumisnsinnsaia s waziwses
4.3.2.2 MInTTANLLUSIN TN G’Tmm@‘hmeﬁnaaﬁa@mﬁ@ﬁqLLﬂmvlfﬁﬁLugﬁﬁ 9.1-23
(WD 2.)
4.3.3 \whansundi diueEast i rhuuy In-line uazesasidialnh
9 . e . d 4 . R
RN umeiiasRiamusi 2.4 (Wuan 2.) smamLmuﬂumimamwmaummmemguu
v da A fo . Y A eom 4 . S v a d
Tassaeud s raan3nsenddy uasuusumivdlasaansasifion Wetlasiunmsdugafiousasdisad
| 1 g v
R CE AR TGPt b
4.3.4 0309085
T - v A e 4 A Ay a
@nmem@mmLﬁu@nmewmﬁﬂuﬂzmaummﬁmmwmmvl,@mﬂwq@w ANNSULATDINLTFDIFNE
| A € A 6 - Lo Y o " A Yo
dmtlsznaumelwdesraafasusaziuy B9 InAahMIaTIaTaeagLi 9.5 (Wuan 2.) Toglwiameuan
N T R A T y
mmmaﬂu@nmeﬁlﬂmms@mﬂwq@ @nmemwammawq@ma@’g@ﬂ@LLﬁm”L”ﬂugﬁw 2.6 (N3N 9.)
4.3.5 \whasnanarii
v 9y o d o T
@aﬂwmnmmauaﬂLmawmﬁlummmﬂﬁaLLmamﬂwsg@ mLLﬁ@@WLugﬁ 2.7 — 9.8 (3N 9.)
4.3.6 1e2039a (Compressor)
9 . o de y 4 o A a4 o d da  w
RRINTaTIRIaT e angy TSN N [ LA UL AT DS UG ALTa eI L
99 4.3.2

4.3.7 wisssunilomsm
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v o o Ao o 19 v A A y
@1@3’3?&%’3@']5’3%’3@31?&1%@?7L@iaﬂﬂﬂﬂ%@%m%ﬂﬂaLL‘LINSJ']ﬂ‘MEj@ @GLLﬁ@G\l}J;LMEﬁ 9.8 (WwIn 2.)

4.4. Gounlalumaasaie

44.1. wanluing
a Ly o A A ¢ v @
4411 Gosalml mawwmimﬁm@hﬂmzwLmaamwa\gumammm 50% , 75% uaz
100% 29nmMaSIgegnTaneTaduanTa Intsnnansiaun ivhliehmadusufieugege laefignmgi uas
A e YA d T 4d AN T
amwmanaoaudaslsifiueiiszyBleuSiminGs madsedmenmivasusfssumasiautmy flsdldmme
Huathedudassanlaitiaund) 20 wh dwsumansaiaussannisianss sgiRmadarmualuide 4.5.9
A @
RS ISR TG
a Y o o A A ¢ v @
4412 39703 maammim’m@élmmswmaqaummu@wmmm 50% uaz 75% 09
@ A ¢ =2 G A Ao § o a = a |
NS IGIEATRNATRUARTE TInsNASEun Thfenmadussfiougegn leafianmg uatanwmManas
Aoy VA oA MeT e ogoa %o 4 a e e Mee o
dudnslifueiiszyBlaeisminan madesmemansivasssumaiousomy Sldldmmadvaehodu
dasssenlaittaund) 20 wh dwmsunsameteusSalsanndionsm THgiRmadarmualuide 45,9  uiss
Ussinnidianau
442 \WE0sEuaREa
D o A9 o 9 A A © awa a @
Fashmsematalusneilfnussuuduiefouiienansvasd fiamsluanizng enais
B wazflenansigege visoomazinsonesaseuluusiiniasudvhaudamsy (Load) 7 50%, 75%
uay 100% vaanasrdulafifuanasinliounniige veeSersunmiun
4.4.3 \ensuudniai diuieTasiiia iy V-Type uag In - line

4.43.1 Tunsdissldldaamsy dasinmensiaiaf 50%, 75% uay 100% 203anaS)

oo
4432 hﬂiﬂﬁﬁwé’qdmmszag Faswhmaemainemada 4.4.4
444 ehasidialaih
G’Taw'hnﬁmqaﬁf@ﬂwﬂmzﬁﬁmmﬁamizﬁ 50%, 75% uaz 100% POIANNENHTD U
mszmaam‘%aaﬂ?m

445 eapanes
¥ ° 9 ;:J ;:!I A 6 o | v v o ;:!I 6 v
FasnnInmaielunisliasaafusiauiemsmuanuduiusiunsosaudduluszuy
Tundan made 4.4.2 Mlldmmadusehadudiosssmeuanudlumsasaialidosnd 3.25 whassanad
Gear Meshing Frequency (GMF) ynlisansadnnamenanad GMF g lidsenemansdlumsnsaie
whift 100 whassenansaseulumanmaia dwmumannaiaemeiialsanndensiadudlsenaumas
wIeanein WftRmadermualurde 4.4.9
446 \wEsinInanly
t% 3 [ Aﬂl ;ﬂl (% o & o 4 (3 3 A 1 Aﬂl ¥
FawhmInTada e Iosinmdshnumaanusiseurnnudnd wasiamssanuila
v €§ |5 ;:i (9] Ad AI [~1 [~ | | gj 1 dl
sonuunly  nowilanansoldldtueFasinsnafifuusalssnnidenssdindiudsynauiviuin wihofldluns
amainio mm/s (RMS) uazlildemsduazifiausan (Overall vibration) lumsuSeudiuiunoaisnasgin

Ao D oA o A v My @ a
wmmmﬂw I@HLL‘]_I\‘]Lﬂi@ﬂﬂﬂi%ﬁ]gm&lﬁﬂ@ﬁ’lﬁnﬂ\lﬁaaﬂLﬂ%ﬁaﬁﬂing]ﬂa
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4.4.6.1 \waasdnsnAnwUmmnudase (Rigidly mounted machine)

o

4.4.6.2 L@’%‘imﬁmﬁagwgmaﬁ%q w%ajwmaﬁwa:uém (Elastically mounted machine)
447 6090 (Compressor)
Fohmenmainlianisivhomdsanadseurhom
4.4.8 LLU%@?J?SLML@?WW (Ball & Roller Element Bearing)
Fomanmaialuanifivhemdsaadiseutnd Tunsdifidesmsaseseusmnaasusfodh
mﬁmwmﬁa%mmzﬁmmmqﬂ@ﬁﬂéﬁé’]’aq%ama'mm’nm‘ﬁlélumim’m’i@Lﬁamﬁmesvﬂ@m%wwzéfa@%wﬁlai@ﬁ'm’jw
40 whassemaafivnmansiasay fansazden (Lines resolution) sl 1600 & (FFT Lines) nihy
finsratade mm/s (RMS) &mL”iﬂumﬁﬁmsaaiwqﬂﬂiaiLﬂ%aaﬁﬂiﬂaél@wﬂ famatalumizg mmis (Peak) uan
é’aanmzﬁmﬁuamwLm’%mismwLaﬁ@mguéha ¥ lmizefinsretauuy mmis (Peak) Tumssuidiuanm
449 mathiindeyalumansnielinssidioGeududenmadin

4.4.10 sensdfushdasdusynsdiuihun@unsiss

|
a

4.4.11 lumadnBodasdunihludnuoslififfiaans dwnwianaiadasldmadeludaniam o
agen + 2 aven (Ifmade iloafige)

4.4.12 \wieseuaiiuiisounsd

4.4.13 mamaasaudasnazhlunsaGuuanmaamea? Sea state 3 vidatioan

4.4.14 mInsiamsdussiiaudasmannialussnaniianuanliidinhma (3) whaasdasmsiuh
XK A A [ 9: a
AnYpaFatinenediuhing

4.4.15 Twnmlfidfuanshsllaniilénananuddhsdu divhnmsasaiadasiuiin uszszyathsdaiam

EL‘HSW ENIUNIINTIANDL

45 Suganlumissaie

AWSUNMINTIVTNTFUFLNDUYDIATDITNTNATIN NMINTITAADINTLYNUUTUFIUNENINTDNTLYIIMS
£ 12 U o (% v £ (% d‘ % I 1 [ 1% 1 tll A c‘ Aa g A
a0l lnadawhmanmaiamuanuszsasziaie Wiudlanmanmaialdlaasmnsduseiouiliinauas
laragliasaineniss (Resonance)  wasiuiiti LLagﬁaﬁ%éwﬂﬁLﬁ@mﬂmmé{“aﬂym@mﬁummﬁm%
FUAILA LTI I e A TN DN T eIV TR eEasaNs M laene
4.5.1 @vREOUANWMIMADAY QMR LavAmEILUIEIe] 209 3aseuAnowmEaTRin
45.2 mathfindosalumnmate Wihnsthdindasyadin
4521 waludng deslivhmatiurindaBauausnaemudimads 4.4.1 lldteanh 5wl
di 6A i o v KR v dll A | v [~3 2% % |
4.5.2.2 1@IDEUAAIA ANMMIUUNNTDYALNDITDLAUMIANNIINNTD 4.4.2 laistaunm
5 w417
dll 6 A nl Yo d{ o A 2 o v KR v dll o | %
45.2.3 10309auaaan iuesaeridi Wi sawyhmstunndeyallayhmshemssmates
4.4.3 litounm 5wl
45.2.4 ehasidialvih dashmamuindeyadevnmanamszenadie 4.4.4 litloun 5

a
Win
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45.2.5 weafief denhmaiindfeyaiialovhnesamszanuda 4.4.5 litaunh 5w
45.2.6 \wiasinsnainly deshmatiuindoyadlefiavmesemssmade 4.4.6 laitaandy
5 1
45.2.7 \whasda nethfindoyadlaetasderammada 4.4.7 lifeunh 5w
A @ *19/ o o 2w A Ao . % \/L L |
4.5.2.8 uwuvilssnvaianyn WnNMItuntagaiiaaIadansinnumaes 4.4.8 lunaanm
5 1

4.6 nasmstsedivnamanluing (Shafting)

naimssuszauivaanan ludnadiuselugy 4 4.1

4.7 inamItsudiunaieiasinsna (Machinery)

A [ A o a A o a o A A o 6 o A A o g\’L a
LPTDNANTNANYINUNALNG NNALNANNMIFUFLDU NN INUNMNTEUSNDUNMAUAT INNTN

Y o R 4 o A A o 6 i v o A
@]@0@7%@’37@'m'ﬁﬁ%ﬂgﬁm@%“ﬁaﬁL@?@ﬂ'ﬂﬂ?ﬂﬂ/@qﬁﬂim@nﬂ"] ﬂ?ﬁ\l'ﬁﬂLL‘]JQQaﬂVL@Lﬁ%ﬂaﬁﬂﬂE’mgﬂa
o A Aa RS A o ¢ .
] ﬂ??ﬂ%ﬂgma%‘ﬂLﬂ@"ﬁﬂLLWﬂﬁﬂ']L%@JﬂESL%Lﬂﬁaﬁﬂﬂﬁﬂﬂ/Qﬁﬂﬁm@ﬂ (Internal EXCItatlon)
o A Aa ) RS A o ¢ e L.
. miﬂuﬂgma‘mLﬂ@mﬂmimsqmaummmL‘umm&Juammad’eumﬂa/@ﬂmm (External eXCItatlon)

o

. o A oy - & a4 X
msanaiarmiduszfiaudasnratafgamaildnungd sinasinmsdusziionfirmuelitansnn
Yo [~3 2 1 [~3 12 A Q‘
Hlemuemadilumslommnehuenand uasnnamssrnefnufianiznsd
4.7.1 whansuudasaiily

o Amatuazfauivonsulddosioanimiawiiy 26 mm/s (Peak) fouamaidmnaus magd
4.2

(3

NANEING) mmsmﬁﬁmu@ﬁi@immimsl,%ﬂumiﬁmﬁum%mamﬁﬁizquﬂmmLﬁm (In-Line Engine)

4.7.2 \wiaseudniwauuy In-Line, gaiedaskifuoy In-Line uavgaiedaslvihfifinsasiudialnih

WUy Single bearing

o Amatuazfauiivonsulddosioanimdowhiiu 45 mm/s (Peak) fouamaidnaus (magd

4.7.3 fius (Gears)

minamnaduaziauaaiias (Gear Meshing Frequency) ﬂiﬁﬂaﬁﬂugﬁ 4.7 FIMTAWIH

o A A A« o o v v o A A A & a
ﬂ'ﬁﬂ%ﬁ&%@%‘sﬂaﬂmﬁaﬂmﬂ?ﬂﬁﬂ?&n?ﬂﬂ’]‘%’lm:l@@ﬂi%ﬂ\l%’m A. (1129 0.9 MIMWITUANNDNNE) 2DILATINLT) B

L v v a4 o
*  AMMINUNVEUGIFAGDIUDLNNIIDYNNUNTINGNILN 4.4
4.7.4 wiasinsnavhly (Electrical motors, pumps, separators and fans)

6 o { o [ € 1 X
nominsduszfauiirua Lanansa Eleugynsnideldd
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4741 sowostiiiwily (Electrical motor)

4.7.42 i (Pump)
4743 MG-Set

4.7.4.4 05psuanhiuaom@s waseIasenidunas (Fuel and  Lubricating  oil
separator)

4.7.4.5 %mvl,amaﬁﬂét,l,ummmf‘ﬁm (Hydraulic centrifugal pump)

v
[

4.7.4.6 aﬂgﬁmmmmm”ém wastuy Rotary ﬁaLmumﬁﬁmmqﬂmﬁu 2.0 ST WAy LU
1o (Centrifugal and rotary screw pumps vertical pumps with height up to 2.0 m and horizontal
pumps)

4.7.4.7 Woax (Fans)

1 QlJ A ;ﬂl [ :ild | < % 4 | A [ ¥ R
o ﬂ?ﬂﬁﬂ%ﬁzma%’sﬁ’q@ﬂadL@SBJQﬂiWNﬁW%LLW%WHWLL‘NLLN@]@G%BHW}’M‘J@LVﬂm_ILﬁ%W]_I?JBGﬂ‘S’]W

Mgl 4.5 iInimaduszfiausaaniasinsnarmll (General Machinery)

1 QIJ A ;ﬂl (% c;d a A v A 1 ;:!I ¥ 2 | A
o mmiauamauqaqmmLma@ammgmaﬂiqmagwmaﬁua@wquau ] ARNURUNTT BT

whitudsseasnamianasyi 4.5 inwinsduszfiawsaaniasinsnarmll (General Machinery)
475 \wanga (Compressors)
4.7.5.1. noaimIduEsienadeaaddauuy Screw type

4.75.1.1. @@é}’umugmmumﬁ (Fixed mounted screw type compressor) ¥1ms

I
1Y A

Aa I o A 1 nlz A ¥ v 1 A [ ¥ R A:il 6
auazmaum@mmmmmme&ﬂ,u QWﬂﬁﬁuﬁSma%WaQ%aHﬂ’.)’ﬁ/ﬁaLVHﬂ‘].ILﬁ%‘V]'LI?JBGﬂT]WE‘]JW z‘ﬂ 4.6 NuNNg

SUdeUYBNATDIT AL IUA

4.75.1.2. Gedouuuguuuubaneu (Elastically mounted  screw  type
compressor) emsduazifioudastioanimiawhiuduiiveasnawgi gu 4.7 inaminsduaiiourasaiasa

WLLTIUEI Ve[
4.75.2. winsdauudaide-Tawies (Reciprocating compressor)

4 o A I « a4 oda ¥
\AIDIALULYDIED-UDIAIEN NAOFIUULTIUUTINT WALT I AV UNAAGLULL ML
4 4wy v a4 oy oa o
Aa (Fixed mounted screw type compressor) enmsauasiauaasuaanNwIawnuI§UnLIInT st 4.8

¢ o a A o v A
TN IAUNELIDULDILAIDIDALLUYDLAILN

VIANEING) MINTIATATDILATDITATINDIUULIADIETIVIANE AUIIaaF01ILSY way bearing pedestal a1w3y
d{ [ ;:Jn:: gj [ - A d{ [ ;:Jn:: gj g.// A ;::i
\A3098 TR TS (Horizontally mounted compressor) TunsilvaanIasdaiifacsluumies viaf

- a . N . N C oy 9o & a A d
i aaides (Vertically or inclined machines) @nLmﬂumimfm@maﬂwmmiﬁuﬁzmamqmw
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4.7.6 LLU%@?J%LML@?WW (Ball & Rolling Element Bearing)

nounsnTiamasuasfionzadusin  gesniadududasdmmmanuiidignrasuyss
(Faulty  Frequency) sLuLwiaza'mmmL%aﬁmaf-ﬁ@aaﬂmLﬁ&lﬁamﬁaﬁwmm’%amﬁmummmqwaumﬂz
Amplitude yasmatigaisznnense) 2a9uu3s (BPFO, BPFI, FTF, BSF) a4 Harmonics ¢4

o

Toedayaiinidudaddlunaimnunaisigneemie fo
47.6.1 Usermuosnis (Roller , Ball, Needle or Spherical)
4.7.6.2 emuswaana (Shaft Speed)

4763 awelasadomass (Bearing Geometry)
4.7.6.4 '«iwmmﬁ@mw (Number of Ball, Roller)

4.7.6.5 sudurEaamazinasyiniunuie (Load Contact Angle)
FedagamaitasanannrhandwmmenaingarasuFassnneis ¢ fa
. miﬂﬁﬁﬁﬁé’ﬁﬂmmémm (Ball Pass Frequency Inner, BPFO)
. ﬂﬁﬂﬁﬁ@ﬂé’ﬁmaﬂmaﬁ'mm (Ball Pass Frequency Outer, BPFO)
. miﬂﬁﬁmauﬁ@uaa (Ball Spin Frequency, BSF)
. miéﬁﬁmaﬂm@ (Fundamental Train Frequency, FTF)
winmadaeenaifInrassisiduaasilumwn o, (hde 0.7 madwnaeimadse
Uazinvehnss) rasunFolsunyidansu)
| wlu A n‘ (% [ 2% 2 | A [ Y R A 6
o AmatuazfauisonsulddostosnimBariiuduivsasnnnlugli 4.9 INOUTANGITINYDS
wRstssnvidlanagu (Rolling Element Bearing) dw$usniag mm/s (RMS) Tunsdiasaiausdessnnida
v Tleenamng
| v.ll A a‘ (% P2 ¥ | A [ ¥ A 6
o dmsduszfiauiivassulddostauniviariiudumiszaasnsmilugld 4.9 INOATIANATT
maum’%&ﬁizmmﬁww (Rolling Element Bearing) §wiunuig mm/s (Peak) Mmtﬁﬁmaﬁ@@ﬂmtﬂ

A o A Y S N a a @ Y
LATNANINHDUS) (LUATDINLS) LLﬂ’J@]QGﬂﬁ‘U?SLN%NﬂLLU?'G‘]J?’%LJWWLSJ@%STI‘%WJH
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RTMD Vibration Standard for Propeller Shafting : Journal Bearing

]
T T T T T T =
||||| e e e e ______d4 —
v T v V i 1
1 [ 1 [l 1 1 T T T T
||||| [ E i . A TTTrTTTATTTTTAaT YT T T T U0 U U
1 1 1 1 1 ] ! ! ! !
||||| [ e S . 7 e e T S T [ (y (y
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RTHD Vibration Standard for In-Line Diesel Engine
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RTND. Vibration Standard of Gear (Gear Meshing Frequency)
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RTHD. Vibration Standard of Compressor (Rigidly Mounted Screw Type)
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RTND. Vibration Standard of Compressor (Reciprocating Compressor Type)
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RTND Vibration Standard for Rolling Element Bearing
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RTMD. Vibration Standard of Electronic Equipment (Bulkhead Mounted)
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RTND. Vibration Standard of Electronic Equipment (Machinery Mounted)
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RTND. Vibration Standard of Electronic Equipment (Mast Mounted)
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RTHD Vibration Standard for Ship Structure (Steel Structure)

10°

I ASUNUUURRUDURURY IO PUDUR SR B

oLl d_d

[ L L __I____

B e bl s Rl

(fead) ‘sjww uf apnyjdwy

10°

Frequency in rpm.

A @

adhiFadnt

v

%

A
EL‘VIBWIJBGI@Nﬁ

UNMTHUE

4

31 6.1 10

Y

tlwnan (Steel structure)

RTMND Vibration Standard for Ship Structure (Aluminum Structure)

(fead) 'sjww up apnyduly

Frequency in rpm.

(Aluminum structure)

v A n{ &) A a
@]QL?@VIL?J%@QS\IL%HN

b %
N

A
3L‘V|9WF.IQ\‘1<[@NE1

UTINMTHUE

3

31 6.2 10

Y

28
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International Standard Organization, 1ISO 6954: Mechanical vibration and shock -
Guidelines for the overall evaluation of vibration in merchant ships.

DNV’s Rules for Classification of Ship, Part 5, Chapter 12 Comfort Class

Lloyd’s Register of Shipping, Vibration Levels — Accommodation and Workspaces.
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n.3.1.
n.3.2.
n.3.3.

n.3.4.

n.3.5.

n.3.6.

n.3.7.

n.3.8.

n.3.9.

n.3.10.

n.3.11.

Lloyd’s Register of Shipping, Vibration Levels — Reciprocating Machines.
Lloyd’s Register of Shipping, Vibration Assessment — Rotating Machines.

International Standard Organization, ISO 2375: Mechanical vibration of machines with
operating speeds from 10 to 200 rev/s — Basis for specifying evaluation standards.

International Standard Organization 1SO 2954 : Mechanical vibration of rotating and
reciprocating machinery : Requirements for instruments for measuring vibration
severity

International Standard Organization 1SO 8528-2 : 1993 - Reciprocating internal
combustion engine driven alternating current generating sets — Part 2 : Engines

International Standard Organization 1SO 8528-2 : 1993 - Reciprocating internal
combustion engine driven alternating current generating sets — Part 3 : Alternating
current generators for generating sets

International Standard Organization ISO 8528-9 : 1995 — Reciprocating internal
combustion engine driven alternating current generating sets — Part 9 : Measurement
and evaluation of mechanical vibration

International Standard Organization, 1ISO10816-3: Mechanical vibration: Evaluation of
machine vibration by measurements on non-rotating parts; Part 3: Industrial machines
with nominal power above 15 kW and nominal speeds between 120 and 1500 rev/min
when measured in situ.

International Standard Organization, ISO/CD 10816-4: Mechanical vibration:
Evaluation of machine vibration by measurements on non-rotating parts; Part 4: Gas
turbine driven sets excluding aircraft derivates.

International Standard Organization, ISO/CD 10816-6: Mechanical vibration:
Evaluation of machine vibration by measurements on non-rotating parts; Part 6:
Reciprocating machines with power ratings above 100 kW.

USSR-recommended technical standards on acceptable limits of vibration for sea-
going ships.




n.4.

n.5.

n.3.12. The United State Military Standard, MIL-STD-167-2 (Ship) : Mechanical vibration of
shipboard equipment (Reciprocating machinery and propulsion system and shafting)
Type IlI, IV and V

n.3.13. VDI 2063 : Measurement and evaluation of mechanical vibration of reciprocating
piston engines and piston compressors

n.3.14. Det Norske Veritas, DNV Guidelines for vibration evaluation, Report No. 95-0421,
2004

n.3.15. MTU Document on HTMS Choa Phraya A.8972 6V396 TB53 mit Geislinger-
Kupplung und Siemens-Generator

! 6 1 o A O] A Y G 1 A
n.3.16. T]Ul,ﬂm‘ﬂS\I']@ﬁg’]%@?ﬂ'ﬁﬂ%ﬁgLW@%@@QﬂQQﬂQUQNQMﬂWW (%UU?WGLW@GLGM‘]JHW]TJWWEJGL%) ayMIIBnIe

JAVDNNA W.61.2638
6 ) (% fa @ A €6
inaanes U g UnIanTaling

n.4.1. Det Norske Veritas, DNV Guidelines for vibration evaluation, Report No. 95-0421,
2004

Lﬂmsﬁmwmgmﬁm%ﬂm@ﬂ%wﬁa 50

n.5.1. USSR-recommended technical standards on acceptable limits of vibration for sea-
going ships.

n.5.2. Lloyd’s Register of Shipping, Local Vibration Levels — Steel Structure.
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NN 2. AILENHIVRINITASIAIN

s 2.3 - fumislumsanaiaraseTaseuddumumeluilddussuudundauiuy Oppose

NBLNG)
% (% % ¥ d‘ AIA (% 2% }% v 1 -
MULDINTIN L ueadnIasNaviumnmLlanaa (Coupling flange)

R furMTReaslavumTnTuUausia (Coupling flange)
uvsrasmaie 1 gwwﬂau@%aa (Machine end of mounting)

2 wadawies (Crankshaft)

3 YausuLUIada3ad (Top edge of frame)
@@sl,umim’;ﬁ@ | sumsiulausia (Coupling end)

2 Asnaswaanias (Mid-machine)

3 gnuin3ag (Free end of machine)
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(HaMUNUANNENIVDIAT)

gﬂff’i 9.4 — snumislunsamaieamadusdion
fMaDdLNE
1, 2: aauuuenunh (front end top edge) wazaauuumunas (back end top edge)
3, 4: aaueunih (front end) wazaaueumas (rear end) sﬂa@gmméaq (engine base)
5, 6: Main bearing housing anansasruiialyiih
7,8: gnmmﬂ%aaﬁuﬁoﬂmw
NHBLIAG)
PR3 ﬁLLﬁ@ﬂ%}iﬂLﬂmmu vertical in-line dw¥usumisf 1 - 4 mmimﬁﬂﬂ%m‘%aqw@imuém 5 RVE

engines %sa horizontal engine e

A (% o A A 6
E‘ﬂ 2.5 - Wﬁm?ﬁiﬂﬂ’ﬁ@ﬁ?'ﬂ?(ﬂﬂ’ﬁﬁ%ﬁ%ma%ﬁla@m&ﬁ

CS, » . —| FS,
|

47 FG;

° 1 (% A ¢
E‘ﬂ 2.6 - mmuﬂumwmmmadmm?

CG,

b 4

C—1—1
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MavLe

S Aasnuiifessanuman (Gear to Shaft)
G Aadmufeaasdnseiariuiies (Engine to Gear)

l
Z % 777777 I

51 9.8 — shumskslumsniaiauwEauunie (Bearing Housing)
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NWIN Q. T1LAZLDUANITAIN

a.l. emad waze (Frequency & Period)

o i (Frequency, f) = 1/eny = Ti cycle/second (Hz) or cycle/minute (CPM, RPM)

e oy (Period, T) = Uenad = % second/cycle or minute/cycle

FREQUENCY ='I/PERIOD

~
o/

FERIOD
(TIME)

DISPLACEMENT

aach,

v v € 1 A
E‘ﬂ 0.1 ANUANNUDITAINANND LLRTAL

[ 1 v o € 1 ° - ° (% 1
7.2. nmlumaguinaths uazenuFaniusszheidn (# Lines) uardnnudiochs (# Sample)

_(60)(FFT Lines) :(60)(Sample) S mmiade 1 e

* tmax(sec) -
F oo (2.56)(Fpa)
(60)(#FFT Lines) (60)(Sample Size)
I:max(CPM) = t =
o (2.56) (o)
Lﬁa Fmax = ﬁﬁ’aammﬂ"immmmﬁ (Maximum Spectral Frequency or Frequency Span -
CPM)

trx = Fnaf i lumslumsiideyaaulddayanitedasnm (Total sampling period
required to capture one time block of data in second)

Sample size = Smandayai 4 lumsutasdayannawmden Widoyauufanes
# Lines # Samples

100 = 256

200 = 512

300 = 1024

400 = 2048

500 = 4096

600 = 8192

7.3, matsznana unsgadeyadhothafiavimaiesnnn 1 a3
(60)(#FFT Lines)(# Averages)

t =
249 (50 Frequency Span (CPM)

(Assuming no overlap processing)

a.4. mmsduazan

e Peak-to-Peak Vibration
e Peak-to-Peak Vibration
e Peak Vibration

2.000 x Peak Vibration
2.828 x RMS. Vibration
0.500 x Peak-to-Peak Vibration
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e Peak Vibration = 1.414 x RMS. Vibration

e RMS. Vibration = 3.54 x Peak-to-Peak Vibration
e RMS. Vibration = 0.707 x Peak Vibration
A.5. Matdawmniag
DF 27,010V
= [ ] D =
27,010 F
2 9
. __DF e« D- 2.53><210 A
2.53x10° F
v - 86,170A .« a-_VF
= 66,170
)
A = RMS. Acceleration ()
vV = RMS. Velocity (mm/s)
D = Peak-to-Peak Displacement (microns)
F = Frequency (CPM, RPM)

CPM 60 x Hz
A.6. Matszanaineansusalsunvilonsy (Bearing Life Calculation)

. 3
. Lw:(le,eeej(RatmgBj Hours

RPM Load
[ ] L = £
Fe

)

Lo, L = Sutlusiufalssnmidensmainan lauld

Ratings, C = Basic dynamic load rating s wsulu3susiavaiia (kg)

Loadg, Fe = Equivalent bearing load impressed upon a bearing — including radial

and axial loads (kg)
m = Load-life exponent @sfiewhiiu 3 éwsu elliptical contact @ ball

bearing uazienwiniu 1/3 §w3u rectangular contact w4 roller element bearing

A.7. macmwmeinmedizaLhznvenee sasuaslssnndenyu (Bearing Defect Frequency

31 @.2 Bearing geometry

4 . . :
o amudmasmahigedulueasiasns (Inner race defect frequency or Ball pass frequency inner,

_ (f| B fo) E
BPFI) fgpr = N (1+ 5 c08(¢)j
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. @m34z‘ﬁlénaqmiﬁﬁ@é’muaﬂmaaimm (Outer race defect frequency or Ball pass frequency outer,
A (i fo) ( d j
BPFO) f ——CO0S
) BPFO — 2 D (¢)
o mmﬁsﬂmm?ﬁwq@maﬂm@ (Bearing case damage or Fundamental train frequency, FTF)

o f, (1— E) cos(¢)j ) f, (1+ g cos(¢)j
FTF 2 2

. mmﬁﬁﬂaqm?ﬁﬁ@&namﬁwm (Rolling element damage or Ball or Roller spin frequency,

(fi-f)d [,
BSF) fo =———2/— 55 ( c08(¢)j

fla née Swuraslemsss (Number of balls or rollers)
d fa Lé’m\imquéﬂamauﬁ@mu (Balls or rollers diameter, ﬁfm%a Nal.)
D fa igazﬁmzijﬁ@mﬂu (Bearing pitch diameter, ﬁa%%a HN.)
f; Ao ANaTwassasTeul (Inner race speed, rpm.) UnfudrasfienvhiuanuiSizanam
(Shaft speed, f, rpm.)
f, fia ansuSassaeneduuan (Outer race speed, rpm.) Unduda b ldfionsusa
whiTUgue)
¢ Ao yudnrE0sMy (Load contact angle, asen)
a.8. maemnmenNtzashie (Blade Pass Frequency)

e Blade Pass Frequency (BPF) = Number of Blade x RPM.
A.9. MadmuwmuaNNishe saazaaies (Gear Frequency)

COMPONENT STEETH RPM Hz
Stage 4 25T 43,270 821.13
Stage 3 27T 45,620 760.30
Stage 2 321 38,450 641.51"
Stage 1 42T 29,325 488.75
Buligear 344T 3,580 59.68
GMF = FBullgear Teeth X Bullgear RPM = #Stage 1 Teeth X Stage 1 APM
GMF = 344T X 3580 RPM = 29,325 RPM X 42T
GMF = 1,231,680 CPM = 20,528 Hz

s ¢.3 Gear Frequency

e Gear Meshing Frequency (GMF)
Number of Gear Teeth x Gear RPM = Number of Pinion teeth x Pinion RPM
e Gear Assembly Phase Frequency (GAPF)

capF = SME

A
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da  GME
Na

Gear Meshing Frequency

Number of unique assembly phases

Product of the prime numbers (factored from the number of teeth on
the gear and pinion) those are common to both gears.

Hunting Tooth Frequency (Tooth Repeat Frequency, Fur)

N, xGMF
Fir = T—
s xTp
Wa  Fur = Hunting tooth frequency
GMF = Gear meshing frequency
Te = Number of teeth on the gear
Tp = Number of teeth on the pinion
Na = Number of unique assembly phases

Product of the prime numbers (factored from the number of teeth on
the gear and pinion) those are common to both gears.

37




WWIN 4. MTMAWAAILD

TN 9.1: Touayare FouarniiLeee)

HMUSUNTATITANISHUELNDW

S

%Bﬂ'ﬁ:{"]\llﬁ/lil

PO NDIND

SeuTwnigheg

Uinas (Helicopter Carrier, CVH)

CVHO11 | 3.84naunues CHAKRINARUEBET
Waine (Frigate, FF)
FF411 | 38au TACHIN
FF412 7.8 15z0d PRASAE
FF413 | 3.8.0wnd PINKLAO
FF415 | 7.8 lwanadin PHOSAMTON
FF421 TR.ULIENT NARESUAN
FF422 1.A.6NNEU TAKSIN
FF431 | vaeni TAPI
FF432 | 5.4.0333 KHIRIRAT
FF433 TRANOINAT MAKUTRAJAKUMARN
FF455 | 3.8 m3wen CHAOPHRAYA
FF456 3.8.1791¢n9 BANGPAKONG
FF457 | san)3 KRABURI
FF458 | 38013 SAIBURI
FF461 i.a.wwﬁaa@ﬁ%gw%ﬂ PHUTTHAYODFACHULALOK
FF462 3.8 WDRFNANEY PHUTTHALOETLA NAPHALAI
A5 (Corvette, FS)
FS441 3.8.50ulnAuns RATANAKOSIN
FS442 | 3aglwie SUKHOTHAI

Gasaland anymiah (Fast Attack Craft, Guided Missile, FAC(G))

FACG 311 | 3.a.uUnutiing PRABPARAPAK
FACG 312 | 7.a.moiindas HANHAKSATTRU
FACG 313 | 5.8.4n5un3 SUPHARIN

FACG 321 | 5.8.7170v RTCHARIT

FACG 322 | 2.8 3nena VITHAYAKHOM
FACG 323 | 7.8.90:0% UDOMDET
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e Fammine %ammé’mqw
Sadlasdiths (Fast Attack Craft, FAC)
FAC331 |7.8.9813 CHONBURI
FAC332 | 7.8.89M SONGKHLA
FAC333 | 9.8. PHUKET
f%ammvjmzl,ﬁ@élﬂé’ﬁ']a (Minesweeper Coastal, MSC)
MSC612 | 5.8.L09uM BANGKAEO
MSC613 | 5.8.00maf¢ DONCHEDI
L‘%ammvjmmﬁ@ﬁwéu(Motor Launch Minesweeper/Minesweeping Boat
(MLMS/MSB))
MSB1-12 | Bawnl —nl2
L%@d?ﬁ?ﬁ?il?j%ﬁ&ﬁ@iﬂggjq (Minehunter, Coastal, MHC)

MHC631 | 9.8.019324% BANGRACHAN
MHC632 | 3.8./1ua36mY NONGSARAI
MHC633 | 5.8.010%80 LATYA
MHC634 | 3.8.4N@AWIAS THADINDAENG

Geatuayumasiamuyusuia (Mine Countermeasures Support Ship, MCS)

MCS621 | 7.8.081 TALANG
L%aaﬂwasnm@slmj (Landing Ship, Tank, LST)
LST711 7.8.019194 AUNTHONG
LST712 | 3.8.9W CHANG
LST713 7.8.03% PANGAN
LST714 | 9.8.8uM LANTA
LST715 30NN PHRATHONG
LST721 | 5.8.5%3 SICHANG
LST722 | %.6.85uns SURIN

Saunwananats (Landing Ship, Medium, LSM)

LSM731

3.8.10
U

KUT

LSM732

9.80.ANN

KRAM

Seunwazwaian(Landing Ship, Infantry, Large, LSIL)

LSIL741

3.a.450

PRAB

LSIL742

7.8.8600

SATTAKUT
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o A
I ‘ﬁaﬂﬂ‘hﬂ\l‘ﬂﬂ

FOMBINg

L%aﬁzmawamm@ﬂmg(Landing Craft, Utility, LCU)

LCU761 | %.8.80lwu MATTAPHON
LCU 762 | 4.8 RAVI

LCU 763 | 7.8.0164 ADANG

LCU 764 | 5.8..067 PHETRA

LCU 765 | 5.a.lnd" KHORUM
LCU 766 | 7.8.61¥814 TALIBONG
LCU 771 | 3.8.m04M THONGKAEO
LCU 772 | 3.8.M2318W THONGLANG
LCU 773 | 9.8. 398N WANGNOK
LCU 774 | 2.8l WANGNOI
LCU 781 | 5.a.5uuan MANNOK
LCU 782 | .a.4ulu MANNAI

LCU 783 | s.asfunan MANKLANG

L%aﬂﬁuﬂwmimwa(Landing Ship Support Large, LSSL)

LSSL751 | 5.8.4@n

NAKHA

(32TANLNAUNALEN

Landing Craft, Vehicle, Personnel, LCVP)

Large/Landing craft, Personnel, LCPL)

Large/Landing Craft, Personnel, Ramped , LCPR)

LCVP51-

56 199 8.51-2.56

Favisnazanauswa(Mini-Armoured Troop Carrier, ATC)

ATCA41-43 | 50 9.41-5.43
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e Fammine %ammé“qﬂqw
Samsramsnitiu(Patrol Craft, PG)
PG521 | 5.8.8a%u SATTAHIP
PG522 | 3.a.aq09W0) KLONGYAI
PG523 | sa.mmnly TAKBAI
PG524 | 9.8.Mu63 KANTANG
PG525 3.8.Mm TEPHA
PG526 | 3.8.ynuwiag THAIMUANG
PG541 1.8.9%u HUAHIN
PG542 e ANIGN KLAENG
PG543 | 3.4.6G9N SIRICHA
L%am’mﬂmﬂﬂimﬁa@hﬁw (Patrol Craft, Antisubmarine, PC)
PC531 i.a.@ﬁﬁmﬁuﬁ: KHAMRONSIN
PC532 3.8.U” THAYANCHON
PC533 7.8.80984 LONGLOM

L%amfmmimﬂﬂé’ﬁ@(Coastal Patrol Craft, PGM/CGC)

PGM11-110 | 58 §.11-61.110

PGM91-99 | i38 ©.91-61.99

PGM81-83 | |38 ¢1.81-83
Banmamsniaeiainshore Patrol Craft, PCF)
PCF21-226 | 138 6.21- 61.226

PCF231 30 6.231

Sasaramaaidnh(River Patrol Boat, PBR)

PBR11-145

59 9.11-8.145

Seuudnamsaianh(River Patrol Craft, RPC)

RPC21-26

50 9. 21- 2.26

L%a@ﬂ’eméwmL@%aﬁ@ﬁw(omboard Motor Assault Boat, AB(M))

ABM31- a
3135 139 8.31-8.3136
L‘%a@ﬂaménhLmuWum(Hydro Jet Assault Boat, AB(H))
ABH3130- | «
313 139 §.3130-9.3132

L‘%ad@ﬁwﬁaﬂmmm@ﬂmj(Replenishment ship, Large , AOR(H))

AORH871

5.8 808U

SIMILAN
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e Fammine %ammé“qﬂqw
L%aﬁwﬁu(Fuel Barge/Fuel Barge(Gasolene), YO/YOG)
Y0831 7.8.9W CHULA
Y0832 7.8.558 SAMUT
Y0833 9.8.4%9 PRONG
Y0834 | s.a.ufm PROET
Y0835 | 5.4.448n SAMAD
Bavh(Water Barge, YW)
YW841 5.8.974 CHUANG
YW842 5.8.97 CHIK
L%amﬂgwm@ﬂmq(Harbour Tug, Medium, YTM)
YTM853 | .85 RIN
YTM854 | 5.8.39 RANG
YTM855 | 7.8.LaN&13 SAMAESAN
YTMB56 | 7.8.130 RAD
L‘%amﬂgwmmﬁﬂ(Harbour Tug, Small, YTL)
YTL851 | 5.8.ndetena KLUENGBADAN
YTL852 | 9.8.4n93% MARNVICHI
Sawede(Stores Ship, AKS)
AKS861 | 3.8.nd0uM KLEDKAEO
Saﬁmwwmslmy(Oceanographic Research Ship, AGOR)
AGORS811 | 7.8.3uns CHANTHARA
AGOR812 | 3.8.¢n% SUK

Sefhsrwnaan(Surveying Ship, AGSC)

AGSC2 | 35 a2

AGSC3 | 35 63

L%aél%amm%awm&JW@L%@(Navigational Aids Service Ship/Buoy Tender, ABU)

ABUS821 | 3.8.83u¢ SURIYA
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wiun (LU, Land Unit)

e Famming %ammé“qﬂqw

L101 25U.97. THONBUREE DOCK YARD
L102 nNU.23. MINE SQUARDON FLEET
L103 qN.NT. WEAPONERY DEPARTMENT
L104 N7d.0319.03. REPAIR DIVISION

L105 NUM.BU5.03. MISCELLANEOUS DIVISION
L106 NUN.03Ls.83 SUPPLY DIVISION

L107 N9N.0a17.09. MECHANICAL DEPARTMENT
L108 GIARTANTY FLAT BANGNA

L109 ﬂﬂ.‘]JqﬂﬂIﬂ FLAT BUKCALO

L110 GRS FLAT TUNGMAHAMATH
L111 an.uauR FLAT SUANANAN

L112 ﬁﬂ.g@aﬁmﬁ FLAT PUTIANUN

L113 an.na. SAWATDIKARN

L114 TEST BENCH TEST BENCH
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MINN 3.2: TOUREINAE QPNRIAPITENG

Rl Fammine %ammé’mqw

ACU wiaaSuoTme Air Conditioning Unit
AFS svuuulaadse Active Fin Stabilizer

APU whnaaan Air Compressor Unit
BAW NNuENTIGE Bow Anchor Winch
BDW MwEaeud Boat Davit Winch

BTT seuutae lwmaiey ise Bow Thruster

BWP izuuqu;hﬁaam (quﬁm"mﬁa) Ballast Water Pump

CAC aizuumuqmﬂ%mé’@am Control Air Compressor
CFT aizumzmamm%aﬂ@aﬁﬁ@ Cooling Fresh Water Pump
CPH %mquﬁwﬁmwuﬁuﬁﬂuﬁm CPP. Header Tank Toping-up Pump
CPM guvdnszuudsuialudng CPP. Main Pump

CPS gudsessuusuRrludng CPP. Stand-by Pump

CSP seuussLgedaulaeims Cooling Sea Water Pump
CWP zjuﬁ%ﬁu (isuum‘%'mﬂ%ummﬂ) Chilled Water Pump

DCS SEULLATULBAMAN Deck Crane System

DFP qyﬁwﬁuéamﬁqaﬂﬂm Dirty Fuel-oil Pump

DLP qﬁwﬁmda?ﬁamﬂm Dirty Lubricant-oil Pump
DSU Lﬂ%@@LLﬂﬂﬁwﬁuﬂﬂﬁiﬂ Dirty Separator Unit

DTP Lﬂ%a@ﬂéuﬁw Distiller Pump

DWP qufhaﬂﬁiﬂ Dirty Water Pump

ESP gu{iqumau Emergency Submersible Pump
FAC WoaNITUULTUNM 6 Fan Air Conditioning

FAR Hemsoaeiasinggae () Fan Auxiliary Mach. Room
FMR W@amﬁau@%ﬁaqé’ﬂﬂmj (Goth) Fan Machinery Room
FMU ST SUINGY Fire Main Unit

FOP zjuﬁwﬁw,%amﬁa Fuel Oil Pump

FSP qﬁwﬁm%amﬁﬂ%ms Fuel-oil Service Pump

FTP @dwaﬁwﬁuéamﬁa Fuel-oil Transfer Pump
FWP @uf‘iﬁ@ Fresh Water Pump

FWS quflﬁ@sl,%mﬁ Fresh Water Service-Pump
FWT quma;lﬁﬁ Fresh Water Transfer-Pump
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e Fammine %ammé“qﬂqw

GNS seueeahdia i Generator Set

HAS svuulnsednanaTheSe Hydraulic-Unit Stern Anchor
HBA svuulaesadnsaaiie Hydraulic-Unit Bow Anchor
HBP Uity laesede Hydraulic Booster Pump
HDB svuulaesadaniuEosnd Hydraulic-Unit Davit Boat
HSG saunlarsadeieoomade Hydraulic-Unit Steering Gear
HUB g lansaaninisa Hydraulic Unit Bow

HUC 7n lansofiemu Hydraulic Unit Crane

HUM | galgnsafiemdn Hydraulic Unit Main

HUS 9 lgnsodarheise Hydraulic Unit Stern

HWP quf‘iq%au Hot Water Pump

JP.5S qufhﬁw,%aLWS@L@%aqﬁui%mi JP.5 Service
JP.5T qu;hﬁw,%a Aunsastuhe JP.5 Transfer

LAC Suvienenmetents Life Aircraft

LGE guﬁqﬂumaﬁlmmau Lubricant-oil Gear Emergency
LGS aﬂﬁ'}ﬂuﬁdaéusl%ﬂ'ﬁ Lubricant-oil Gear Service
LOG gu{iqﬂmgial,ﬁg% Lubricant Oil Gear

LOP qyﬁqﬁmﬁaa"u Lubricant Oil Pump

LSG AUMEATLNEATIN Y YA S Sea-water Lubricant-oil Gear
PHP %mjuﬁw Pre-Heater Pump

PMP qUSaiu (J8e3v0 Priming) Priming Pump

PMS svLLeBaeEN g Pri-Mover System

RCU eaasvheain () Refrigerator Compressor Unit
SAC urhmsassL RS aweRan Sume | Sea Water Air Conditioning
SAW NMUFNEYNY Stern Anchor Winch

SDP qufhmaﬁm%amé"uﬁw Sea-water Distiller Pump
SMB gu{iﬂ,éﬁq Submersible Pump Submersible
SPR samosuenhituomAY Separator (Fuel-Motor)

STG q@L@%agmquﬁa Steering-Gear Unit

STP ﬁguuﬁﬁ@%gﬂﬁqa Sewage Treatment System
SWP Ejuﬁmgl,a Sea Water Pump

SWR zjuﬁmzl,aismamm%aum‘%aqﬁwmmLﬁu Sea Water Refrigerator

SWS guﬁmgl,aal%ms Sea Water Service-Pump
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e Famun ne FOMNINg
VFS SLULNOANTLLNL N6 Vent Fan System
WLL | guvbowden Water Loop Line
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dl dl o o !
MINN 4.3 TOUALITNAE AINGNE)

Position Code Description

e | ety

BR | Bearing

CA | Charge Air Cooler

CE Coupling End of Engine
(DE)

CG | Coupling End of Gear (GB)

CG | Coupling End of Gen. (GNS)

CM | Coupling End of Motor (MT)

CP | Coupling End of Pump (PP)

CS | Coupling End of Shaft (GB)

EC | Engine Coolant Pump (DE)

EE | Engine End (GB)

FF | Fuel Feed Pump (DE)

FG | Free End of Gear/Generator

LG Loose End of
Gear/Generator

FM | Free End of Motor (MT)

LM | Loose End of Motor (MT)

Point ID Code Description

Wa | Mady
A-Z | Alphabetical Identification
0-99 | Numeric Identification
# Machine Number
AA | Bank A - Aft End (TC)
AB | Bank B - Aft End (TC)
AC Bank A - Coupling Position

(TC)

e | ety
Fl Fuel Injection Pump (DE)
FP | Free End of Pump (PP)
LP Loose End of Pump (PP)
FP | Fresh Water Pump (DE)
GC | Gear - Casing (DE)
LO | Lubrication Oil Pump (DE)
LS Loose End of Shaft (SHF)
FS | Free End of Shaft (SHF)
MB | Main Bearing (DE)
PE | Propeller End (GB)
PH | Piston Head (DE)
PL | Plunger (DE)
SP | Sea Water Pump (DE)
TC | Turbocharger (DE)
W | My
Bank A - Blade Position
AP (10)
BC Bank B - Coupling Position
(TC)
BP Bank B - Blade Position
(TC)
FA | Bank A - Forward End (TC)
FB | Bank B - Forward End (TC)
P# | Position Number #
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Directions Code Description

E | ety

A Axial Direction
H Horizontal Direction

Horizontal - Ship

HL Longitudinal

HT

Horizontal - Ship Transverse

Part Type Name Code Description

e | ety
R Radial
R Right Angle of "A"
V Vertical

R} %am‘mé’an‘qw fMadine
CO | Coupling ﬂﬁ@ia%qaaq%ﬂﬁa@ﬁu
DE | Diesel Engine wRasEuSALTa
FD | Foundation TN, ﬁugm
GB | Gear Box FLUUAYS
GE | Generator whnarnifia i
MT | Motor Naies
PP | Pump %N, (L@’%‘imquﬁw)
SC | Sea Water Coolant Pump fuspneenudaudnenimea
SHF | Shafting, Pro - Lay wanludng
AFT | After End MaTNeEe
FWD | Forward End VAN
STB | Starboard nLIN
PRT | Port NTILEE
TOP | Top Ut
BOT | Bottom M, SIUA1IER
BOW | Bow i3
STE | Stern Nei3e
MID | Middle PNIREN:
GT | Gas Turbine whsmeslud
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