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INSPEKSI VIBRASI PADA BEARING TURBIN PLTU 100 MW

Raihan Pratamasyah Nugraha', Widiyatmoko", Gun Gun Ramdlan Gunadi

1)Program Studi Pembangkit Tenaga Listrik, Jurusan Teknik Mesin, Politeknik Negeri Jakarta,
Kampus UI Depok 16424

Email: raihan.pratamasyahnugraha.tm19@mbhsw.pnj.ac.id

ABSTRAK

Pusat Listrik' Tenaga Uap (PLTU) merupakan pembangkit listrik yang bekerja
mengkonversienergi kinetik uap menjadi energi listrik. Peralatan utama pada PLTU salah
satunya Jialah turbin. Turbin “merupakan peralatan yang sangat kritis .yang harus
meminimilisir gangguan. Salah satu gangguan pada turbin adalah getaran. Getaran dapat
disebabkan dari berbagai sumber. Apabila muncul peningkatan getaran maka inspeksi
vibrasi pada turbin perlu dilakukan. Salah satu inspeksi vibrasi dapat dilakukan dengan
spektrum vibrasi dan penelusuran secara langsung. Hasil dari/ pembacaan spektrum
didapatkan indikasi penyebab dari-vibrasi_adalah unbalance. Hasil dari perngukuran
didapat adanya perubahan nilai alignment pada sumbu'Y sebesar 0,08 mm, clearance
bearing pada bearing 2 sebesar 0,65-0,70 mm sedangkan pada bearing 3 sebesar 0,25-
0,35 mm dan ditemukan kondisi rubbing. Dilakukan-perbaikan realigment dan polishing
pada shaft dan bearing. Hasil perbaikan menunjukan penurunan vibrasi sehingga
misalignment dinyatakan sebagai penyebab vibrasi.

Kata kunci: vibrasi, bearing, turbin, spektrum, unbalance, misaligntment

ABSTRACT

Steam Power Plant is an electricity generating facility that works by converting the kinetic
energy of steam into electrical energy. One of the main equipment in a steam power plant
is the turbine. Turbines are very critical equipment that must minimize interference. One of
the disturbances.in the turbine is vibration. Vibration can be caused by various sources.
When an increase in vibration occurs, vibration inspection on the turbine becomes
necessary. Vibration' inspection can be conducted using vibration spectra and direct
observations. The result of spectrum analysis indicates the possible causes-of vibration,
including unbalance. Thesresult of the measurements revealed a change in.thesalignment
value along the Y-axis by 0.08 mm, bearing clearancevin"bearing 2 measuring between
0.65-0.70 mm, whereas in bearing 3 it measured between 0.25-0.35 mm, and a rubbing
condition was detected. Realignment and polishing were carried out on the shaft and
bearing as corrective actions. The repair outcomes demonstrated a reduction in vibration,
so that misalignment was stated as the cause of vibration.

Keywords: vibration, bearing, turbine, spectrum, unbalance, misaligntment
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1.1.

1.2.

BAB I
PENDAHULUAN

Latar Belakang Penelitian

Pusat Listrik Tenaga Uap (PLTFU)wadalah jenis pembangit yang
menggunakan energi kinetik*'steam untuk menghasilkan energi listrik.
Komponen utama PLTU.untuk membangkitkan listrik ada ‘generator dan

turbin uap.

Turbin‘nap bekerjardengan mengkonversi energi kinetik steam menjadi
putaran‘poros turbin (energi mekanik). Turbin uap digunakan,pada banyak
bidang, seperti transportasi, industri/dan pembangkit listrik. Turbin uap
merupakan mesin dengan tingkat kekritisan yang tinggi, sehingga malfungsi
atau kerusakan pada turbin.menyebabkan kerugian yang besar. Salah satu

gangguan yang harus dikendalikan pada turbin uap adalah vibrasi.

Vibrasi atau getaran dapat disebabkan berbagai macam sumber. Vibrasi
pada sebuah mesin tidak bisa dihilangkan tapi memiliki batasan standar yang
sudah ditetapkan. Apabila terjadi kenaikan vibrasi maka perlu dilakukannya
inspeksi mencari sumber. dari vibrasi tersebut. Salah' satu inspeksi vibrasi

yaitu pengukuran secara langsung menggunakan alat vibration analyzer.

Pada PLTU 100 MW ditemukan kenaikan vibrasi pada HP turbine rear
bearing (bearing 2) dan LP turbine front bearing (bearing 3). Hal ini dapat
diamati dari central control room (CCR). Setelah adanya indikasi kenaikan
vibrasi maka dilakukan pengukuran langsung pada bearing 2 dan 3 yang
berjenis journal-bearing. Hasil dari pengamatanlangsung di lapangan‘dapat
dilakukan analisis dan diagnosa untuk memprediksi penyebab kerusakan dan

solusi yang dapat dilakukan guna menurunkan vibrasi yang terjadi.

Rumusan Masalah Penelitian
Munculnya peringatan pada CCR menjadi hal yang harus ditelusuri

sumber masalah yang terjadi. Peringatan kenaikan vibrasi muncul pada

1
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bearing 2 dan 3. Hal tersebut perlu dilakukan pengukuran langsung pada
sumber kenaikan vibrasi menggunakan vibration analyzer dengan keluaran
spektrum vibrasi. Hasil pengukuran tersebut dapat menjadi indikasi awal dari
penyebab kenaikan vibrasi. Hasil indikasisperlu dilakukan penelusuran lebih
lanjut sehingga mendapatkan penanganan yang tepat:
Berdasarkan rumusan.masalah diatas, berikut ini merupakan batasan
masalah yang dibuat:
1. Penelitian ini dilaksanakan pada PLTU 100 MW.
2. Penelitian ini membahas tentang bearing turbin 2, dan 3 turbin uap pada
PLTU 100 MW.
34 Tren data vibrasi pada CCR dan data riwayat overhaul 2023.

1.3. Pertanyaan Penelitian
1. Apa hasil analisa spektrum vibrasi bearing 2'dan 3 turbinuap pada PLTU
100 MW?
2. Indikasi apa yang menjadi penyebab terjadinya vibrasi pada bearing 2 dan
3 turbin uap pada PLTU 100 MW?
3. " Langkah apa yang dapat dilakukan untuk menangani vibrasi pada bearing

2 dan 3 turbin uap pada PLTU 100 MW?

1.4. Tujuan Penelitian
1. Mendapatkan hasil analisa spektrum vibrasi berdasarkan bearing 2 dan 3
turbin uap pada PLTU 100 MW
2. Menentukan penyebab dari vibrasi pada bearing 2 dan 3 turbin uap/pada
PLTU 100 MW.
3. Menentukan langkah yang dilakukan untuk dilakukan penanganan pada
bearing 2 dan 3 turbin uap pada PLTU 100 MW.

1.5. Manfaat Penelitian
a. Mahasiswa
Meningkatkan kemampuan analisis mengenai analisa vibrasi bearing

turbin.



eyieyer uabap Niuyaijod uizi eduey

VLIHVIVE
1¥393N
MINX3LITOd

S
v
(]
3
Q
=
=
T
o
=)
=
o
[
=
3
[}
=
[
Q
=
o
=
=
[}
T
[}
=
£
=
Q
[
S
<
o
=}
Q
s
o
N
[
=
v
el
=
()
=
=
=
=2
(]
Q
[}
=~
-
[
=
o
=
-~
[

N
o o
5oy
Q =
= Q
Scs
253
=1 =
BT
c
323
c o
3 c
=) 2
) ]
= ~
)
5%
3 s
-
o =
3358
T o5
= o
T
s 55
2 E:
S8 g
< b
1) s
T
9 Q7P
Q 3
o o
S =
g Q
8 3>
< °
w ]
(] >
c & E
(S =
c ]
= >
385
= -
< 25
m —
- =
€9 3
==z
225
3. °
o
s 2
Q —
3 £
5 5
T
z ¢
=~ 3
5
o
o =2
c <
= 3
o
=]
=
]
=
~
Q
-+
Qo
f=
=
3
N
)
<
o
=
w
-
Q
-,
<
3
o
w
o
Q
=

(o

a5
)
=
0
©
-+
Y

a5
m
L
0
S
~*
Y
3,
=
-
=l
-
®
1
E.
=
P4
®
Q
o
==
]
o
-2
S
*
-
Y

Y
9
o
=
Q
=

Q
3
[}
=

Q
(=
E5

T
W
(1)
o
[

=
o
=
o
=
[
c
w
o
(=
-
(=
=
~
[
=

<
o
-
=2
=
3
-
[}
=)

T
o
3
o
=
n
[
=]
-~
(=
3
==
[
=]
Q.
[
=)
3
[}
=

<
(1)
o
c
-
=
[
=]
(%]
(=
3
o
o
=

b. Politeknik Negeri Jakarta
Menjadi media pembelajaran tambahan dalam analisa vibrasi bearing
turbin.

c. PLTU 100 MW
Memberikan informasi tambahan'mengenaianalisa bearing turbin 2 dan

3 turbin vap pada PETU100 MW.

1.6. Sistematika Penulisan Skripsi

Sistematika penulisanmwpada penelitian ' ini, mengacu pada ketentuan
berikut ini:
BAB I Pendahuluan
Merupakan bagian awal dari penelitian yang menjabarkan latar 'belakang
masalah, rumusan masalah, tujuan penelitian,’ manfaat penelitian dan

sistematika penulisan.
BAB II Tinjauan Pustaka

Bab ini membahas kajian pustaka yang menunjang penelitian / penyusunan
yang meliputi pembahasan topik yang akan dikaji lebih lanjut dalam penulisan

ini.
BAB III Metode Penelitian

Bab ini membahas mengenai metode yang digunakan untuk pemecahan
masalah " dalam penelitian yang meliputi prosedur, pengambilan sampel,

pengumpulan data, teknis pengolahan dan analisis data.
BAB IV Analisisidan Pembahasan

Bab ini membahas hasil dari penelitian pada yang menjabarkan langkah

perhitungan serta analisis hasil yang didapatkan dari perhitungan.
BAB V kesimpulan dan Saran

Bab ini merupakan bagian penutup yang berisikan kesimpulan dan saran yang

berkaitan dengan kajian yang dilakukan.
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1.

BAB V
KESIMPULAN DAN SARAN

5.1. Kesimpulan

Berdasarkan hasil analisis, maka_padawbagian ini dapat dipaparkan

kersimpulan yang diperoleh, yaitusebagai berikut:

Trend vibrasi HP turbine rear bearing dalam kondisi satisfactory pada

axis Y, LP.turbine front bearing dalam kondisi unacceptable pada axis Y

dan kendisi satisfactory pada axis X. Pada spektrum vibrasi didapatkan

indikasi unbalance. Hal ini didasari dengan muncul frekuensi dominan

pada 1x rpm pada setiap Sisi.

Berdasarkan hasil pengukuran dan penelusuran langsung didapatkan:

a. Perubahan alignment pada sumbu Y kearah atas sejauh 0,08mm yang
menyebabkan misalignment.

b. Perubahan clearance bearing, pada bearing 2 sebesar 0,65mm-,70mm
sedangkan pada bearing 3 sebesar 0,25mm-0,35 mm.

c. Ditemukan kondisi rubbing saat dilakukan inspeksi.

.. Perbaikan yang dapat, dilakukan berupa pengecekan dan polishing shaft,

bearing 2 dan 3, melakukan realignment pada HP dan LP Turbin. Pada
perbaikan tersebut didapatkan penurunanwvibrasi yang dilibat dari trend
vibrasi bearing 2 pada sumbu Y sebesar 106,6 um dan juga melalui
spektrum vibrasi mengalami penurunan. Sehingga penyebab vibrasi yang

terjadi merupakan misalignment.

5.2. Saran
1.

Pengukuran vibrasi pada front-dan-rear-bearing pada HP dan LP untuk

memastikan kembali jenis unbalance yang terjadi.

. Perlu dilakukan penulusuran lebih lanjut terhadap bent shaft setelah

melihat adanya indikasi pada spektrum sisi aksial.

. Penggantian bearing jika kondisi sangat buruk.

Analisa pelumas karena terjadi rubbing, sehingga material yang terkikis

terbawa oleh pelumas.

47
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Lampiran 1. Vibration Diagnostic Chart
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TABLE |
ILLUSTRATED VIBRATION DIAGNOSTIC CHART

PROBLEM
SOURCE

TYPICAL PHAS
SPECTRUM HELATIONSHIP

REMARKS

MASS UNBALANCE
A. FORCE
UNBALANCE

Forca Unbalance will be in-phase and steady, Amplitude due 10 unbalance
will increase by the square of speed below first rolor criticel (a 3X spesd
ncrease = 89X higher vibration). 1X RPM always prasant and normally

Can be i of only one balance
comection weight in one plane at Rotor center of gravity (CG). Approx. 0°
phasa difflerence should exist berween OB & IB horizontals, as well as
batwaan OB & 1B verticals. Also, approx. 90° phase difference betwesn
honzonta! & vedical readings usually occurs on u-;n bearing of
unbalanced rotor (= 30%.

B. COUPLE
UNBALANCE

Couple Unbalance resunis in 180* out-of-phase molion on same shalt, 1X
APM ahvays present and normally dominaies apecirum. Amplitude varias
with square of increasing speed below first rotor critical speed. May cause
high axal vibration as well as radial. Cormeclion requires placsmant of
balance weights in =i least 2 planes. Nole that mpprox. 180" phase
HMHMMBmmlIﬂhm‘nmnhm
OB & |B verticais. Also, approx. & 90* &
mmmcnmhmwdkwuhm

C. DYNAMIC
UNBALANCE

Dynamic Unbaisnce is the dominant type of unbalance found and is a
combination of both force and couple unbalancs. 1X APM dominates tha

and truly requires 2 plane comrection. Here, the radial phase
betwesn

and Inboard beanings can range anywhers
from 0% 10 180° Howavar, the hartzontal phass difersnce should closely
match the vertical phass diffsrence, mmmmwnmn
beanng (307, S
mwnuowwmmmmﬂbﬁmhhmﬂ
werical readings on each beafing (= 40%.

D. OVERHUNG ROTOR
UNBALANCE

Dnmung Fiotor Unbaiance causes high 1X APM in both Axial and Fadial

(2 30%. Overhung rotors have both force and couple unbalancs, sach of
which will likely require cormection, Thus, cormection waights will most
always have 10 be placed in 2 planes 10 counteract both forcs and couple
unbaiance.

ECCENTRIC ROTOR

Eccentricity oocurs whan cemer of rotstion is offssi from
centerine of a pulley, gear, bearing, motor ammature, eic. Largest vibration
occurs & 1XRPM of tine thru of
tha two rotars. Col hotizonial and veriicsl phase readings usualy
difier afther by 0 or by 180° (sach of which indioats straight-ine mation).
Anempts fo balance scceninc rotors ofien resull in reducing vibretion in
one radial diection, but increasing R in the other mdial dinction
g on mmount of

BENT SHAFT

mmammﬁnnmwmwwwmam
tending towards 180" on the same machine component.
belﬂmmmllymullmﬂtlbntm-mﬂmm.zx#bn
naar the coupling. (Be carshil to accourt for transducer orientation fol
mﬂmwlmmmﬂmlwdimmn
1 confirm bent shaft.

MISALIGNMENT

A, ANGULAR
MISALIGNMENT

Angular Wisslignment W charscterized by high sxial vibration, 180°
out-of-phase across the coupling. Typically will have high mxal vibration
with bath 1X and 2 RPM. mmmurmrmﬂwum
dominate. Thess sympiorms may aisc indicate coupling problems as well.
Severs angular misalipnment may excits many 1X RPM harmomcs. Unlika
Mochanical Looseness Type 3, these multiple harmonics do not typically
have & rasad noiss floor on the spactra.

B. PARALLEL
MISALIGNMENT

Ofiset Misalignment has similar vibration sympioms (o Angular, but shows
high radial vibration which approsaches 180° out-oi-phase across coupling.
2X often larger than 1X, but ks height relative to 1X is often dictated by
nnuplm type and constructon. When sither Anguisr or Radial

severs, they can genarmie sither high ampinude
mmmmmmum orm-vmobumdhm
frequency harmonics similar in
cuupmmowmwununnymmmmw
whan misalignmem is sevars. Doss not typically harve missd noise foor,

C. MISALIGNED
BEARING COCKED
ON SHAFT

Cocked Bearing will wximl Wil cause
mmﬂhw1m‘pmMprhmmwar
wide to side as measured in axial direction on same beanng hausing.
Aftsmpts 1o miign coupling or baisnce the rotor will not alleviate problem.
Bearing usually must be removed and cormecty instalied.

RESONANCE
Amp|itude

Fesonance occurs when & Forcing Frequency coincides with -Syn-n
Nmiural Frequency, and can cause
might result in premature, of even catastrophic failure. ‘I'hnluylna
natural frequency of the rofor, but can often onginate from support frame,
foundation, geamox or even orive bers. f & rotor i Bt of near reeonance, it

theu).
requirss Changing natuml frequency 1o & highar of lower equancy. Natural
Frequencies do not generally Change with a change in speed which heips
fachitate thelf M{Mnﬂnhmpunh-ﬂmmmm-
rator which has significar overhang).
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TABLE |

ILLUSTRATED VIBRATION DIAGNOSTIC CHART

PROBLEM TYPICAL PHASE

SOURCE SPECTRUM RELATIONSHIP REHMIK_'S
MECHANICAL Mechanical Locseness is indicated Dy either Type A, B or C vibration
LOOSENESS m is caused by Structural lcosenessiweakness of machine fest,

basaplate or foundation; also by dstanorated grouting, loosa hold-down
bolts at the base: and distodion of the frame or basa (i.e., soft foot). Phasa
analysis mey evaal approx. 80° to 180° phasa ditferance betwesn verical
measursmenis en bolt, machine foot, basaplste or base itssii.

Type B is generally cwm by lnosa pilowbiock bolts, cracks in frame

ture or in b
Thni‘-‘llnomuw. by improper fit betwee ponent pars
which will cauge many h dusto in ] oficose pans

1o cynamic forces from rotorn. Causes a truncation of time wavetorm and a
raised noise floor in the spectrum. Type C is often caused by a bearing liner

ioose in its cap, a beanng iocss and wming on ks shaf, excessive

clearance in oithera sleave or rolling slement bearing, alooss impelierena

TYPEC g shaft, sic. Type C Phasa is often unstable and may vary widely from ona

» A measurement 1o next, panticulaty i relor shifts postion on shaft from one

ROTOR RUB

@ = Contact Angle [degress)

rolating parns comact components. Rub may be either partial or
1AL 5 mw the entim shait mommnnm of
TRU TED RAD uencies, exciting one or more resonances. Ofen exciies imeger
TranCA x 8 T nriaiomraflly m:m o By Yo .
- bt depending on rotar n Flmnrmhmwlu
MVEF ED %% ae el many high fraquancies. (similar to wide-band noisa when chalk ks drug
WAVEFORM =R along & biackboard). I can be very sarious and of short duration if caused
NigEl e by shaft comacting beasing babbit. A full annular rub throughoint an entirg
shaft revolution can induce "revarss precession” with the rotor whiding =t
BU%DU MMMI¢M»mmmm1MaummuEbu
which gan lead to caisstrophic fallure).
RADIAL Latter stages of joumal baaring wear are nommally svidenced by presence
JOURNAL BEARINGS 1X ax 3):‘)( of whole series of running lpud“‘hl':mum (up 1o 10 or 20). Wiped
LEARA ms bearings vertical lfudes compared 1o
A. WEAR/CI NCE - 5"5:(, l::wmmqmndymmwmnlxw Joumal
PROBLEMS b i may allow & minor unbalance and/er
misalignmem to causs high vibration which would be much lower i
NOTE RAISEL NOISE FLOOR INDICATING CLEARANGEADX ring clearances werne st 10 spec.
B. OIL WHIRL . Oil Wnint insmbiiity occurs &t .40 - 48X RPM and is often quite severs.
Considensd mxcessiva when amplitude exceads 40% of bearing
INSTABILITY (40 -.48 XRPM) - Clearances. Oil Whirl is an o fim excited vibration where deviaticns in
nomal oparting (mttitude angle and eccentricity ratio) cause oil
wedge 1© "push® shalt sround within bearing. torce in
RADIAL direction of rotation results in a whir (or forwards precassion). Ol Whird is
l unatabie since f increases centrifugal forces which increase whirl forces.
Can cause oi 1o no lenger suppon shaft and can become unstabis when
whirl frequency coincides with a rotor natural frequency. Changes in oll
viscostty, lubve preasure and exiemal pretosds can affect ofl whir.
C. OIL WHIP Oil Wniz may occur i machine opersted =t or above ZX rotor critical
i freuency. When rotor brought up 1o twice critical speed, whirl will be very
INSTABILITY close to rotor crifical and may causs excessive vibration that oll film muay
no langer be capable of supporting. Whird spesd will actually “ock onto®
rotor critical and this peak will nol pasa through it even if machine is
hmuphlm hlqmrmdhlghvap-:h Produces a isteral forward
dbration at rotor critical frequency. inherently
ummu\whﬂmmahbﬂmm
CMWIMFMWM
ROLLING ELEMENT e i i
EAR . frequenciss ranging from about m.ooo 350,000 Hz lsler as wear
B INGS DOMINANT FAILURE SCENARIC increasea, usually drops 1o approximately 20,000 - 80,000 Hz (1,200,000 -
(4 Failure Stages) o 8 ZweC  owEp 3,600,000 CPM). These ars frequencies svaluited by Spike Energy (gSE),
BEARING DEFFECT REARING COMPOK. BPIE HFD{g) and Shock Pulse (dB). For wxample, spike energy may first
FREC. ACON un“n:.‘;m.lm appear at abowt 25 gSE in Swge 1 (actual value depending on
[ = Natural B s of I‘Igl.' moasuremant location and machine spesd). ASquinng high frequency
n ,nﬂ“&“g:n'-':;'“ M -g snveioped spectra confirms whether or Rt beanng is in Failure Stage 1.
Components and ia
ructur: = L] ﬂmzaummdmunmww bearing component
PERESL RN M 4 netural freq {t) which predominanty oocur in 30K - 120K CPM
hl | range. Mmhm-mmnmmu{bnnm
! suppon structures. Sideband frequencies o...:m above and hd;:
BEARING DEFECT FREQUENCIES: | £ netural frequency peak a1 end of Stage 2. spike anergy grows (for
'El €E| axample, from 25 1o .50 gSE).
Wi N, (1o 8 Comd) s STAGE 2 “ = = SIDERAND
A Py 2 ; FREQ. STAGE 3: Boaring defect frequencies and hamonics appear. When wear
m'ﬁr(‘ﬁ‘“"}""“ l L progresses, more defect frequency harmonics appear and number of
R ll . i i sidebands grow, both around these and  bearing component naturel
g - frequencies. Cverall spike enemgy continuss to increase (for example,
:._E-(;L,’tm-}]lw STAGES > from .5 to over 1 gSE), Wear is now usually visible and may extend
=, s £ throug y of ,,,.- y when many wel formed
= E E i W g defect trequency humomcs High
FT== 1 (18, COS o) x P s ] frequency iated anct op heip confim Stage Il
ER l ‘L Repi besrings now! (indep dent of b g defect frequency
Whers: k. Jalala smpituces in wibration spectra).
BPF = inner Rmos Frequancy x } n
EYERC) = Con: fmos STAGE4 SE/WD  STAGE 4: Towards the end, ampiiude of 1X RPM is even effected. K
BSF = Ball Spin Fraquency RANDOM HIGH DECREASES grows, and normally causss growth of many running speed harmonics.
FTF = Fund. Train (Cage) Freq. gé FAED. VISRATION AT PRST: Discrate bearing defect and component natural fr ies actually begin
K, = Numbar of Baks or Rolien THEN GROWS to *disappesr” and are rep d by [ high cy
E,= BalTutar Diameter (in or mim) SGNFICANTEY w50 fioor”. in addition, amplitudes of both high frequency noiss Roor
F. = Baaring Pich Dametar (in or mm) Ll and spike snergy may in fact decrease; but just prior to falure, spike

energy and HFD will usually grow to excsasive ampiitudes.
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TABLE |
ILLUSTRATED VIBRATION DIAGNOSTIC CHART

PROBLEM TYPICAL
SOURCE SPECTRUM

REMARKS

HYDRAULIC AND
AERODYNAMIC FORCES

A. BLADE PASS &
VANE PASS Ilff

B. FLOW
TURBULENCE 1X BPF

RANDOM HIGH
FREQ. VIBRATION
C. CAVITATION = i ————

Blade Pass Frequency (BPF) = No. of Blades (or Vanes) X RPM, This
frequancy is inherent in pumps, fans and compressors, and normally does.
not prasent a problem. Howaver, large ampliude BPF (and hamonics)
C&N D@ genermied in pump if gap between roiming vanes and stionary
diffusars 13 nol equal all the way around. Also, BPF (or harmonic)
sometmes can coincile with & sysiem natural frequency causing high
vibration. High BPF can be generated If impaller wear nng seizes on shaft,
of if waigs tastening diffuser vanes fal. Also, high BPF can be caused by
abrupt bands in pipe (or duct), obstructions which disturt flow, damper
sattings or i pump or fan rotor s posiioned eccentncally within housing.

Flow Turbulence olen occurs in blowers due 10 variations in pressurs
uwmdmdrpmmmmu or connected ductwork. This fow

causes k which will generste random, low frequency
dbm(:n typically in the range of 50 to 2000 CPM. I surging occurs
within & compressat, randem broadband high frequency vibration can
occur. Excessive lumlm:- can also mhn broadband high frequency.

Cavitati highee | broadband
anergy which s urnclmu superimposed with bDiade plu frequency
harmonice. Nommally ndicates insufficient suction pressure (starvation).
Cavitation can bé guits destructive 10 pump intemals if left uncormected. it
can particularly srode impelier vanss. YWhen present, it often sounds es if
“pravel” is passing thru pump. Cavitation is ususlly caused by insufficient
inbot flow. Can occur during one survey, and be absent the nea survey ( If
changes in suction valve settings are mads).

GEARS 1600 )nes Fg

Normal Spectrum shows Gear & Pinion Spesds, along with Gedr Mesh
Frequency (GMF) and very small GMF ics. GMF
cammonly will hawe running speed sidebands sround them. All peaks are
of low amplituds, and no natural frequencies of gean are exciied. F.,
recomended &t 325X GMF (minimum) when & iseth are known. Il tooth
count is not known, sa Fy, mt 200X APM on sach shaft

A. NORMAL . S

SPECTRUM T e
. |-u ! w5 225X GMF
B. TOOTH WEAR

= GMF AMF

51 \lT

E Pmmﬂmm
=

3.25X GMF

T

Key Indicator of Tooth Wear is exchation of Gear Natural Frequancy (£},
along with sidebands around R spaced &l the running speed of the bad
gear Gear Mash Fraquancy (GMF) may or may not changas in amplituds,
afthough high amplitude sidebands and number of sidebands surrounding
GMF usually occur when wear is noticsabls, Sidebands may ba betier
wear indicator than GMF frequencies themssives. Also, high ampiitudes
commanly occur sl sither 2XGMF or gt IXGMF (ssp. 3XGMF), even when
GMF amplitude i scceptable.

C. TOOTH LOAD

Gear Mash Frequencies ars oftsn very sensiirve lo load. High GMF

ampituces do nol nacsssarly indicats & problem, particulmty i

sidsband frequencies remain low leval, and no gear netural frequencies

ll'llm mmwunnmmmmwn
P g load for in ghat i comparisons.

D. GEAR ECCENTRICITY
AND BACKLASH

325X GMF

Fairly high smplitude sidebands around GMF harmonics often suggest
pear sctentricty, backlash, or nen-paralisl shahis which aliow the rotation
Momp-rumulm'm”meMormnmmw
of the other gear. The pear with the problem Is indicsied by the apacing of
mmwmw 1xmwdmm9-rvdl
non'n-'lr ba high ity & the 0 rop:
axciies GMF har and Gear

hutdnhhhwﬂhmmwwdwm GMF amoltudes will often
with

E. GEAR
MISALIGNMENT

Gear Misalignment almost aiways exciies sscond order or higher GMF
narmmanics which ane sidabanded at running speed. Ofien will show only
small ampliude 1X GMF, but much higher levels at 2X or 3X GMF
Imponant 1o set Fiuy high encugh to caplure at least 3 GMF harmanics.
Also, sidebands around 2XCMF will chen be spaced at 2X APW. Note that
sideband ampitudes ohen are not equal on left and right side of GMF and

GMF harmonics due to the tooth misalignmen. Causes unsven wear patism. |

F. CRACKED/BROKEN ik
TOOTH E e
S O B P e
x
L

A Cracked or Broken Tooth will generme a high amplhude s 1X RPM of
this gear gnly in_the timg waveform, plus it will sxcite gear natural
frequency (f,) sidsbanded & its ruNNINg speed. K is bes detected in Time
Wavelorm which will show & pronounced spiks svery time the problam
1e0th tries 10 mesh with leeth on the mating gear. Time berwsen impacts
{A) wil comespond to 1/FPM of gear with the problem. Amplitudes of
Impact Spikes in Tima Wavelorm chien will be 10X to 20X higher than that
ut 1X APM in the FFT |

G. GEAR ASSEMBLY GAPFe GNF §
PHASE PROBLEMS § N

Gear Assambly Phass Freq. (GAPF) can mault in Fractional Gear Mesh
Frequencies (f N 1). 1t erally means (Tg/™N,) pear teeth will contact
{Tp/N,) pinion 1sath and will generste N, wear pattems, where N, in & given
tooth combination squals the product of prime factors common to the
number of testh on the gear and pinion (N, = Assembly Phase Fecion).
Gﬁtnrmm]mmeMhhh-mmnmm
wp nap ey
ammﬂmma!m- mrtlummmughm
mesh, esulting in damage 1o the ieeth in mesh at the tima of ingestion just
ummmmmhuwmu-ummm

H. HUNTING TOOTH ? g
v

R L= (e
s - Ll ol
v el Ls o oD

_ e

&) Ny = 1iathe kisal sssembly

o I phase Iaciar in gear design
= grort1) 1000 . 143 GPM (O Puise Pur 7 Finion Fevolutions)

Hunting Tooth Frequency (L,) occurs when fautts are present on both the
gear and pnion which migh have occurred during the manutacturing
dus 1o dh er in the fleid. h can causs quite high
mrnm mmnmnnmmmmmml—m
BOO CPM, It is often missed. A QT 341 with this ath repeat problem
normally emits & "prowling” sound from the drive. The mudmum efect
occurs whan the faulty pinion and gear teeth both enter mesh &t the same
time (6N same drves, this may occur only 1 of svery 10 10 20 evolutions,
depending on the I, ormula). Nots that T, anc T refer 1o number of
testh on the gear and pinion, respectively. M, i the Assambly Phase Factor
defined sbove. Will ohen modulste both GMF and Gaar RPM peaks.
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TABLE |
ILLUSTRATED VIBRATION DIAGNOSTIC CHART

PROBLEM TYPICAL
SOURCE SPECTRUM REMARKS

GEARS (CONTINUED)
I. LOOSE BEARING FIT

|

=
:

Excessive Clearance of bearings supporing the gears can net only excite
meany running speed harmonics, bul will ohen cause high amplitude
response &l GMF, 2GMF andior 3GMF. These high GMF amplitudes are
mullly a response 10, and not the cause of, loosaness within the bearings

g the g Such can be ehher
oy monlivl bllﬂnn wear or by impropar beasing fit onio the joumal
duning installation. Left uncomected, it can cause sxcessive Qear wear knd
demnage to other components,

AC INDUCTION MOTORS
A. STATOR ECCENTRICITY,
SHORTED LAMINATIONS
OR LOOSE IRON

12K CPM

Stator problams ganarate high vibration st 2X line frequency (2F,). Siator
eccentricity produced uneven SIEONAry Air gRp between rotor and sieior
which produces very directional vibration. Differentia! Alr Gap should not
sxceed 5% for induction motors and 10% for synchronous motors. Soft
foot and warped bases can produce an eccemric stator, Loosa iron is due
to staior suppon weakness of looseness. Shoned stator laminations can
cause uneven, localized heating which can distort tha stator hasil. This
producss thermaity-induced vibration which can significantly grow with
tme ing sistor and siatic &if gap problems.

B. ECCENTRIC ROTOR
(Variable Air Gap)
F = Electrical Line Freq,
N,= Synch. Speed = 1206,

F, = Slip Freq, = N,- RPM
F. = Pole Pass Freq. = F, XP
P = ¥ Foles

E L Mrs, duce a ‘,, '*““‘ )\ the rotor knd
stator which pulsating i Iy b 2F, and clossst
running speed harmonic). Olmmubuwmwm#
and running spsad harmonic. Eccentric rolors generste 2F, surrounded by
Pole Pass frequency sidebancs (F.), as wel as F, sidebands around
running speed. F, appears itself at low frequency (Pole Pass Frequency =
Slip Frequency X # Poles). Common vaiues of F, wmmmmn
120 CPM (0.3 - 2.0 Hx). Soft foot or ] a
u;nau-uaw:mnmpmmm

C. ROTOR PROBLEMS

Broken or Ciacied fator bars or shorsng ringa; bad jointa betwesn rotor
bars and shorling rings; or shoried folof leminiations will pfoduce hgh 1X
running speed vibration with pole pass frequency debands (FJ. in
andition, thase problerns will ohen penarmte F, sidebands around the
sacond, third, fourth and fifth funning speed hammonics. Loose of open
rotor bars ane indicated by 2X line freq. (2F) sidebands surmounding Rotor
Bar Pass Frequency (RBPF) and/or s harmonics (RBPF = MNumber of
Bars X RPM). Ofien will cause high levels st 2X REPF, with only a small
amplitude at 1X RBPF. Electrically induced arcing betwsen looss rotor
bars and end fings will cften show high levels at 2X RBPF (with 2F,
sidebands); but Iittle or na increass in ampitudes =t 1X RBPF.

D. PHASING PROBLEM
(Loose Connector)

sI.
1/3 7, SIDEBANDS

a8 6

Phasing problema dus 1o loose of DIoken CONMECIOM CAN CAUBS IXCEEIVE
vipration mt 23 Line Freg. (2F) which will have sidebands arcund i spacsd
® 1/3 Une Freq. (1/3 F). Levels wf 2F can excesd 1.0 in/sec ¥ left
uncormectsd, This is paniculany a problem i the defective connecicr is only
spommdically making comact. Looss of broken must be rep

1o prevent catastrophic failure.

Loose stator coils in synchronous motors will g fairty high vit

=t Coll Pass Freq. (Gﬂm“ﬂhwumrﬂxm
(# Simtor Colls = nmmm mwn—mun
sumounded 1% APM mdeb maotor p may
uummmwwnmmnwmnmwsﬂm
CPM, oF, Take af least one spectrum up o
80,000 CPM on sach motor bearing housing.

A. NORMAL SPECTRUM

AC SYNCHRONOUS 1600 LINE FFT
MOTORS oML PASS FREG.
(Loose Stator Colls) ‘ﬁu Pl 28

| SCR FREQ.
i 1

Mary DC Motor and Control Problems can be detected by vibration
snalysis. Fulwive rectifed, motors (8 SCF's) penersie & signal at BX
Line Frequency (BF, = 360 Hz= 21,600 CPM); while hati-wave rectified DC
mmﬂmunmﬂu-m (3F = 180 Hz= 10,800 CPM). The
SCR fring F in a DC Motor Spectrum, but m
fow ampiituda. mmmdm.:-u-mm#

B. BROKEN ARMATURE

When DG Motor spectra are dominated by high levels s SCR or 2X SCR
this nomally indicates sither Broken Motor Windings or Faufty Tuning of

WINDINGS, GROUNDING | *§ - Frec. ihe Slecincal Cantrol System. Proper tuning alone can lower vioration at
PROBLEMS OR FAULTY la L B i 21, W sy f vl bt gt g

SYSTEM TUNING 1 10 in/sec, peak m 3 X SCRand about .04 in/sec & 2 X SCR Firing Freq.
C. FAULTY FIRING CARD B Whan one firing card falis 10 fire, then 1/3 of power is lost, and can cause
OR BLOWN FUSE R i D e aon it e, 33X SR Fraquancy (13X SCA Froa. = 1X Fy or

4 hallwave rectifed, but 2X F_for & full-wave rectified SCF).
l? l l Mmmmng:?bnurmummmm
mater {# SCFTs, # Firing Cards, =ic.).

D. FAULTY SCR, SHORTED E Fauy SCR's, Shoried Control Cards and/or Loose Connections can
- generste noticeable amplitude peaks binstions of lina
CONTROL CARD, LOOSE[Xg«  § s o O e mocummcy. Nomal. 1 bad SCA can cause
CONNECTIONS AND/OR al £ % l high levels st F_ and/or BF, in B SCR motors. The point to be made is

BLOWN FUSE ] e | thet neither Fy, 2F,, 47 nor 5, should be present in DC Motor specimL
E. FAULTY COMPARITOR | SDEBANGS LWELYEousL  Faulty Compasitor Caris causs problsms win RPM fuctuation or
CARD _,5: TO SPEED wummlum:hmmﬂwmdm

sPECTRUM netc feid. Thess s
lﬁ Giaase PRI mmuuommmhmnmm&nhﬂmml
1 could aiso be due to g jon and regeneration of the magnetic
DIFFEARNCE PREGUBNCIES

F. ELECTRICAL CURRENT NORMALLY BOUAL BPRO Elacl\uly-hduud Futing -nunmm by & senes of dfierence
soncing delect requency
PASSAGE THRU DC £ PR — R oven ¥ Sush S\ peseont on beh s crter and Fover THO0G
MOTOR BEARINGS ] They most ofen show up In & ange Centered at about 100,000 to 150,000

CPM. A 180K CPM spectrum with 1800 linss s recemmendad for
detection with measuramants on both the OB and 18 DC motor beanngs.

Page 4 0t 5
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TABLE |

ILLUSTRATED VIBRATION DIAGNOSTIC CHART

PROBLEM TYPICAL
SOURCE SPECTRUM REMARKS
BELT DRIVE PROBLEMS SELTFREQ. » 3142 X PULLEY AP X PITCH DIAM.
A. WORN, LOOSE OR
MISMATCHED BELTS

TIMING BELT FREQ. = BELT FREQ. X ¥ BELT TEETH
= PULLEY APM X § PULLEY TEETH

Bell frequencies are below the FPM of sither the moior or the driven
x machine, When they are wom, loosa or mismetched, they normally causs
Sw4muﬂph|oiblltflmm=y ormamm is ine dominam peak.
Amplitudes are normally uns p g wilh sither driver or
driven RPM. mmnqulenv-,munrplbyhm'mmb
indicated by high amplitudes ai the Timing Belt Fraquency. Chain drives
will indicats problems &t Chain Pass Frequency which equais # Sprociat
PITCH DIAM, X APM, = PITCH DIAM, X RPM, Testh X APM.

BELT
FREGUENCY
" HARMONICS
DRIVEN
ORIVER

=
RADIAL IN LUNE
WITH BELTS

—
p———

B. BELT/PULLEY
MISALIGNMENT

OFF PIGEON ANGLE
SET TOE

Misalg of pulley s 1X RPM predominantty
in the axis! direction. The ratic of ampituces ol driver 1o driven RPM
depends on where the data ks taken, &3 well as on reistive mass and frame
stifiness. Often with pulley misalignment, the highes! mdal vibration on the
mator wil ba st fan RPM, or vicse versa. Can ba corfirmed by phase
messursments by setting Phass Filter st RPM of pulisy with highest adal
ampiitude; then compara phase s this panicular frequancy on aach roor
inthe axdal direction.

AOAL 1X DRIVER OR DRIVEN

C. ECCENTRIC PULLEYS

(=]

Eccentric pulleys cause high vibration at 1X FPM of the sccentic pufiey.
The amplituds & normally highsst in kne with the beits, and should show
up on both driver and driven baarngs. it is sometimes possible 10 balance
scosntric pulleys by stiaching washers 1o mperiock bolis. Howsver, even
¥ baianced, the eccemricity will still induce vibration and reversibie fatigus
Mrpases W U0 DO Fuiy y can oe by phass
wmmawmumamru

1X APM ECCENTRIC PULLEY

D. BELT RESONANCE

ONo

Balt Resonances can causs hgh amplitudes If the Delt natural frequency
should happen 1o approach, of coincide with, sither the motor or driven
FPM. Belt natural frequency can be aitered by changing sither the ben
mwmum tion. Can be by ioning and
L then rek g Dallt while Ang the resp on pulleys or bearings.

hh-w-nmm Mmummwﬁ“wb&am
higher on the tight side and lowar on the sack side.

1XRPM
BELT RESONANCE

BEAT VIBRATION

A Baat Frequency is the result of two clossly spaced frequancies going
Mo and out of SYNCHTONIZETION WIT ONE ANCINSL. The WIEDAND specifum
nommally will show one peak PUlSEting up and down. When you zoom inlo
this padk (lower Spectrum Deiow), it actually shows two closely spaced
poaks. mum:mmmwﬁf?,}-hmw
which mpp itself in the wideband spectrum. The beat frequency is not
commonly seen in nommal frequency rangs measuramernts since i s
wmiwmmmmmw“wmiw1w

Maximum vibretion will result when the tme wavelorm of one frequency
(F,) comes imo phise with the wavedorm of the other frequency (F,).
Minimum vibration occurs whan waveforms of these two frequencies line
up 1807 out of phaas.

= PULSATING
iy AMPLUITUDES
w
4 1IN 1. [ i
F X
F, F
i L E bl ..l: l:_A- BEAT FREQUENCY
MINIMUM VIBRATION L
MAXIMUM VIBRATION OCCURS ZDOM SPECTRUM
w& WHEN 2 FREQUENCIES ARE
180° OUT OF PHASE IN PHASE
“Soft Fool"occurs when a machine's 001 of Tame deflects graatly when a
SOFT FOOT, SPRUNG hold-down bolt is loosened 1o hand tighiness, causing the foat 1o riss
FOOT AND FOOT-RELATED TS s Y O O T e e S s
RESONMCE alignment or motor air gap Mﬂy
‘Sprung Foot” can cause gremt frame distorton, resuling in increased
vibration, force and stress in the frame, bearing housing, eic. This can
RADIAL ocour when a hold-d bolt is forceably d down on the sprung
1 X AP (Typ.) foot in an ahempt 1o level the fool.

Foot-Aeired Rssonance * can causs dramatic ampiftude increases from
5X 10 15X or more, s compared with that whan the boklt (or combination of
boRs) is loosened to hand tighmess. When Sght this boft can notably
change the natural frequency of the foot or machine frame itsek,

Soft Fool. Sprung Foot or Fooi-Heimed Fesonance moml ofian affects
\ﬂu-mliXH'M.blnmwdololt’amun 2X line
frequancy, blade pass freq Y, . (F y Foot-Related
Resonance).

Page 5 of 5
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© Hak Cipta milik Politeknik Negeri Jakarta

POLITEKNIK
NEGERI
JAKARTA

Hak Cipta:

1. Dilarang mengutip sebagian atau seluruh karya tulis ini tanpa mencantumkan dan menyebutkan sumber :
a. Pengutipan hanya untuk kepentingan pendidikan, penelitian, penulisan karya ilmiah, penulisan laporan, penulisan kritik atau tinjauan suatu masalah.

b. Pengutipan tidak merugikan kepentingan yang wajar Politeknik Negeri Jakarta

2. Dilarang mengumumkan dan memperbanyak sebagian atau seluruh karya tulis ini dalam bentuk apapun
tanpa izin Politeknik Negeri Jakarta



56

ZH uiowenbaig

(zH 9L08) "6002 =N
058 =aQvO1
o7 =S
OQ-ASLZ =TTVHINO

€1:7660 T¢-AON-€0
wrupads ainoy

0012 008L oL 009 0
T T T T T 1\-.!)_!\— 4_3_\11,
== . WN = W)
% ' o &2
. 000 NL.U
> E on® JNin
o ; W, >
: .VV -
: o
. s
. o
: -~
y w
. —
: o
=
: ad
; ©
1

PIIBAZ Buueegauiqunl AZL-TYMO12NL
TWMOTZ NIGYNL - 2Nl

© Hak Cipta milik Politeknik Negeri Jakarta

Hak Cipta:

1. Dilarang mengutip sebagian atau seluruh karya tulis ini tanpa mencantumkan dan menyebutkan sumber :
a. Pengutipan hanya untuk kepentingan pendidikan, penelitian, penulisan karya ilmiah, penulisan laporan, penulisan kritik atau tinjauan suatu masalah.

b. Pengutipan tidak merugikan kepentingan yang wajar Politeknik Negeri Jakarta

2. Dilarang mengumumkan dan memperbanyak sebagian atau seluruh karya tulis ini dalam bentuk apapun
tanpa izin Politeknik Negeri Jakarta

S0

0l

Sl

02

ST

0t

99g/ww ul K190J3A SN



57

ZH w ousnbaiy

7.n. . (= X3,
2 53
. —
d miche some | emER | dEmE GEaEE | veeed | Wewes MRS w@mnes | aEme | e 1§ 34
N a2
22
Do
N
o
(zHGL0S) 60CE = NN M
068 = WO =3
SO L. oo pasfemd sl Eaeple  smapuls ososgeed el 0 Shdhs o sEshedds] deedle hEeed el +
90-A 202 =1TTVH3N0 .
122560 ZZ-AON €0
wnipadg noy

@ F TWHOTZ NIBYNL - 2Nl

Hak Cipta:

= b. Pengutipan tidak merugikan kepentingan yang wajar Politeknik Negeri Jakarta

tanpa izin Politeknik Negeri Jakarta

[eoyZ Buusgauiquny wzZ1-IWMO1ZNL

1. Dilarang mengutip sebagian atau seluruh karya tulis ini tanpa mencantumkan dan menyebutkan sumber :
a. Pengutipan hanya untuk kepentingan pendidikan, penelitian, penulisan karya ilmiah, penulisan laporan, penulisan kritik atau tinjauan suatu masalah.

2. Dilarang mengumumkan dan memperbanyak sebagian atau seluruh karya tulis ini dalam bentuk apapun

vo

80

(4

9l

02z

ve

29§ /ww ul A0PA SWY



58

ZH ufowenbaig

(ZHoL0S) 600 =dY +- - - . . ...
0%8 =@VO1

8¢ =S\
OCrALLe =TTVH3NO |

G€:2560 Z2-NON€0
wrupads ainoy

ki

}

k
FIgl=—d o

WSy
€e°16¢E
Y6 VUL

8.°06¢

09002
110046

1
T

61°0S

— - -

Hak Cipta:

POLITEKNIK
NEGERI
JAKARTA

tanpa izin Politeknik Negeri Jakarta

[ejuozUoH ¢ Buuregaurunl Hel- WO 12Nl
WMOTZ NIgYNL - 2Nl

1. Dilarang mengutip sebagian atau seluruh karya tulis ini tanpa mencantumkan dan menyebutkan sumber :
a. Pengutipan hanya untuk kepentingan pendidikan, penelitian, penulisan karya ilmiah, penulisan laporan, penulisan kritik atau tinjauan suatu masalah.

b. Pengutipan tidak merugikan kepentingan yang wajar Politeknik Negeri Jakarta
2. Dilarang mengumumkan dan memperbanyak sebagian atau seluruh karya tulis ini dalam bentuk apapun

S0

0l

Sl

0C

S¢T

0t

St

oy

oas/wuw u Q1190127 SWY



59

ZH ulowenbaiy
0002 0012 008l 00gL 009 0
W v H ™ 1w§§ 0
H 4 . e oG
. ’ . -y .0.09 <9
Be egt.m
3
o Ho 4
o S0
T T ot
(zH SL05) ‘6002 =N Y .-.-m_.
068 =01 . . . . M
8L°1 =SINY =
OG-ASLL =TTVN3AO *®
€925 60 ZZ-AON-0 , : : :
wrupads ainoy g _ h " %
piieAS Buusegauiqunl AgL-TYMOT12ZNL
TMOTZ NIFYNL - 2Nl
(| e
~— ' = -
Hak Cipta:

1. Dilarang mengutip sebagian atau seluruh karya tulis ini tanpa mencantumkan dan menyebutkan sumber :
a. Pengutipan hanya untuk kepentingan pendidikan, penelitian, penulisan karya ilmiah, penulisan laporan, penulisan kritik atau tinjauan suatu masalah.

b. Pengutipan tidak merugikan kepentingan yang wajar Politeknik Negeri Jakarta

2. Dilarang mengumumkan dan memperbanyak sebagian atau seluruh karya tulis ini dalam bentuk apapun
tanpa izin Politeknik Negeri Jakarta

POLITEKNIK
NEGERI
JAKARTA

dag/ww u [319019A SN



60

ZH uifowenbaiy
0002 0012 00sL 00ZL 009 0
= ‘ T %%v ’
o @., “ w._
=) s ® =
== . uz .0 Lo Nw
& 832 %,|]
b [4]
~oNN
o ~
o
N
X
=
1 3y w
0 <
°
o
o
<
5
e B aE & e W W BB R R e #  a @ 8 m e @l e mOw e el @ Wb s e e B E| Sles e e s 8 8 e s s e e w
90 M
w
o
(e}
(zH £105) "800 =N
058 =QvO1 | . . &L
0L6" =S S| 80
O0-A 266" =TTVHINO ~
wrupsads anoy ; : X o1

exye Buuesgauiuny vel- TWMO12nl
WMOTZ NIgYNL - 2Nl

LRLCLAN LT A L

1. Dilarang mengutip sebagian atau seluruh karya tulis ini tanpa mencantumkan dan menyebutkan sumber :
a. Pengutipan hanya untuk kepentingan pendidikan, penelitian, penulisan karya ilmiah, penulisan laporan, penulisan kritik atau tinjauan suatu masalah.

b. Pengutipan tidak merugikan kepentingan yang wajar Politeknik Negeri Jakarta

2. Dilarang mengumumkan dan memperbanyak sebagian atau seluruh karya tulis ini dalam bentuk apapun
tanpa izin Politeknik Negeri Jakarta

POLITEKNIK
NEGERI
JAKARTA




ECEL]

VLAVAVE
MINY3LIT0d

PERUSAHAAN LISTRIK NEGARA
PEMBANGKITAN SUMATERA BAGIAN SELATAN

I
o
=
0
S
-+
Y

WT1465753

JOB CARD

61

Lampiran 3. Initial Inspection Maintenance Report 2022

No. WO : WO1297168
Job Plan :

Perbaikan Vibrasi Turbin Unit 2

Service Request Information
No.SR: ECP7511

Detil SR

PdM - 1. Oktober 2022 Turbin-Generator #2 2022

Reported By : 9115189ZY ALFIONO

RAHMADIYANTO
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Asset ; SBLG-TU-20-LBASO
Location : 1810000001UMA03S002

A. SAFETY INDUCTION
1. PASTIKAN KELENGKAPAN APD (ALAT PELINDUNG DIRI -
2. SIAPKAN TOOL DAN MATERIAL YANG DIBUTUHKAN

JALANNYA SISTEM OPERASI

Sched Finish :
Target Finish : 25-12-2022
Actual Finish : 29-/2_20272
Reported By : 9115189ZY
GL Account : 2100-2120-1101100500

Site ; KIT049 Sched Start :
Status : APPR Target Start : 18-12-2022
Parent : WO1207168 Actual Start: 28 - 11~ 2021
Work Type : POM Report Date : 19-10-2022
Assign : Failure Class :
Priority : Person Group : TU-MEKTR

SBLG TU 20 TURBIN MAIN STEAM SYSTEM
POWER HOUSE LANTAI 3 UNIT 2

Task : Pengecekan dan Penggantian Bearing 3

SAFETY HELMET - SAFETY SHOES - EAR PLUG - MASKER)

3. APABLA EQUIPMENT DALAM KONDISI OPERASI JANGAN MELAKUKAN TINDAKAN PEMELIHARAAN YANG DAPAT MENGGANGGU

Incouple HP-LP
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Pomurnmlln Data Alignment (initial)

Disassef bearing {pasca uncouple)

[ Disassembly upper !
Disassembly lower bearing

Cleaning dan pengecekan bearing

NDT bearing & Polighing

Assembly lower bearing

| Assembly upper bearing

|Assembly front bearing support / housing bearing
[Assembly front bearing pedestal
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Planned & Actual Labor
Task ID Craft

Skill Level

Planned Quantity

2. LAKUKAN PENGECEKAN PARAMETER VIBRASI SETELAH RUNNING TEST,PASTIKAN VIBRASI DIBAWAH 127 mikron

Planned Hours Actual Hours

WT1465753  MECH1
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PEMBANGKITAN SUMATERA BAGIAN SELATAN

WT1465753

Planned & Actual Material

Task ID ltemnum Description Planned Qty Actual Qty
_WT1465753 00000999997000027¢ UNIV ACC;MAJUN;B1 1
WT1465753 000000000008050074 LUBE:N:MOBIL DTE LIGHT 5
WT1465753 00000685097000079€ CHEM;SPOT CHECK PENETRANT;SKL-SP2 3

Planned & Actual Tools
Task ID Tool Description Planned Hours  Planned Qty Actual Hours Actual Qty

WT1485753 T1000005431 TOOL M; GRIDDER CRANE

WT 1485753 T0O00000620 TOOL M;CHAIN BLOCK 10 TON

WT1465753  T1000002880  TOOL M; Fuller gauge

WT 1485753 T1000002872 TOOL M; Spesial tools turbin Bearing

00000
o f oot ot |

WT1465753 T000001007 TOOL M;SLING BELT 5 TON

tMote = - Hdok 'Mv&ku('-o-v m,gov‘f\'év‘ 5carr'm3 5

- P‘-“’!CQV_V‘ Clrarwmnc
e “'ﬁii}'hlqj hdrwg

Supervisor Pemeliharaan

Verifikasi

Work Order Release &"faf-’.ﬂalr*
A e
. Mgvrwao. |

Verifikasi
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No. WO : WO1297168
Job Plan :

Perbaikan Vibrasi Turbin Unit 2

Service Request Information

No.SR: ECP7511 PdM - 1. Oktober 2022 Turbin-Generator #2 2022 Reported By : 9115189ZY ALFIONO
RAHMADIYANTO

Detil SR

Task: WT1465754

Site : KIT049 Sched Start : Sched Finish :
Status : APPR Target Start : 18-12-2022 Target Finish : 25-12-2022
Parent : WO1297168 Actusl Start: Y| - (7 - 020 Actual Finish: Bl -2 -2021
Work Type : PDM Report Date : 19-10-2022 Reported By : 9115189ZY
Assign : Failure Class : GL Account : 2100-2120-1101100500
Priority : Person Group : TU-MEKTR

Asset : SBLG-TU-20-LBASO

Task : Reallignment HP-LP Turbin

SBLG TU 20 TURBIN MAIN STEAM SYSTEM
Location : 1810000001 UMA03S002 POWER HOUSE LANTAI 3 UNIT 2

A, SAFETY INDUCTION
1. PASTIKAN KELENGKAPAN APD (ALAT PELINDUNG DIRI - SAFETY HELMET - SAFETY SHOES - EAR PLUG - MASKER)

2. SIAPKAN TOOL DAN MATERIAL YANG DIBUTUHKAN

3. APABLA EQUIPMENT DALAM KONDISI OPERASI JANGAN MELAKUKAN TINDAKAN PEMELIHARAAN YANG DAPAT MENGGANGGU

JALANNYA SISTEM OPERASI

B. LANGKAH PEKERJAAN

1. Pengaturan coupling Gap HP to LP
2. Pemasangan dial gauge

3. Tandai coupling menjadi 4 bagian

4. Pengambilan data radial dengan dial gauge, Axial menggunakan block gauge

5. Lakukan koreksi jika dibutuhkan

C. POST MAINTENANCE TEST
1. BERSIHKAN AREA KERJA

2. Data alignment sisi radial dan aksial dibawah 0,05mm

Planned & Actual Labor

Task ID Craft Skill Level Labor Planned Quantity Planned Hours Actual Quantity Actual Hours
WT1485754  MECH1 JUNIOR 2 0 | o
WT1485754  MECH1 SENIOR 1 0 b
WT1485754  HELPER 1 0 2 J

Planned & Aclual Material

Task ID itemnum Description

Actual Qty

WT1465754 00000954597000027€ PLATE;SHIM;300X1000X0,03mm

WT 1465754 00000954597000027¢ PLATE;SHIM;300X1000X0,1Tmm

WT 1465754 000009545970000277 PLATE;SHIM;300X1000X0,05mm
WT1485754 00000999997000027¢ UNIV ACC;:MAJUN;B1

Planned Qty
1
1
1
1
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Han

Actual Qty
S -

Morw e,
us

d Gty Actual Hours
Pelepasan Sistem

Supervisor KLK3

Supervisor Operasi

TOOL M; DIAL INDICATOR

TOOL M;GUNTING BESI N/A
Supervisor Pemeliharaan
Supervisor Pemeliharaan

TOOL M;SENTER

TOOL M; JACKING TOOL

]

Tool

T1000002765

T000000995

T1000005575

T1000003478
Failure Reporting
Work Order Release
Diminta Oleh
Verifikasi

Diminta Oleh
Verifikasi
Verifikasi

PEMBANGKITAN SUMATERA BAGIAN SELATAN

WT1465754

PERUSAHAAN LISTRIK NEGARA

Planned & Actual Tools

Task ID
WT1465754
WT 1465754
WT 1465754
WT 1465754

POLITEKNIK
NEGERI
JAKARTA

2. Dilarang mengumumkan dan memperbanyak sebagian atau seluruh karya tulis ini dalam bentuk apapun
tanpa izin Politeknik Negeri Jakarta
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PERUSAHAAN LISTRIK NEGARA
PEMBANGKITAN SUMATERA BAGIAN SELATAN
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WT1465755
JOB CARD
No. WO : WO1297168 Perbaikan Vibrasi Turbin Unit 2
Job Plan :
Service Request Information
No.SR: ECP7511 PdM - 1. Oktober 2022 Turbin-Generator #2 2022 Reported By ; 9115189ZY ALFIONO
RAHMADIVANTO
Detil SR
Task: WT1465755
Site : KIT049 Sched Start : Sched Finish :
Status : APPR Target Start : 18-12-2022 Target Finish : 27-12-2022
Parent : WO1297168 Actual Start: 28 127 =202 Actual Finish: 3@~ 12 ~2021
Work Type : PDM Report Date : 18-10-2022 Reported By : 9115189ZY
Assign : Fallure Class : GL Account ; 2100-2120-1101100500
Priority : Person Group : TU-MEKTR
Asset : SBLG-TU-20-LBA50 SBLG TU 20 TURBIN MAIN STEAM SYSTEM
Location : 1810000001UMA03S002 POWER HOUSE LANTAI 3 UNIT 2

Task : Pengecekan dan Polishing Bearing 2 dan 3 (Conditional)

A, SAFETY INDUCTION
1. PASTIKAN KELENGKAPAN APD (ALAT PELINDUNG DIRI - SAFETY HELMET - SAFETY SHOES - EAR PLUG - MASKER)

2. SIAPKAN TOOL DAN MATERIAL YANG DIBUTUHKAN

3. APABLA EQUIPMENT DALAM KONDIS| OPERASI JANGAN MELAKUKAN TINDAKAN PEMELIHARAAN YANG DAPAT MENGGANGGU

JALANNYA SISTEM OPERAS!

B. LANGKAH PEKERJAAN
1. Periksa nilai roughness journal bearing
2. Periksa nilai hardness

3. pastikan tidak ada high spot dan Low Spot tidak lebih dari 2 micron

1. AREA KERJA BERSIH

2. Nilal Hardness 22-35 HRC

3. Nilai Rougness 0,03mm
Planned & Actual Labor

Task ID Craft Skill Level Labor Planned Quantity Planned Hours Actual Quantity Actual Hours
WT1465755  MECH1 JUNIOR 2 0 1 30
WT1465755  MECH1 SENIOR 1 0
WT1465755 HELPER 1 0 1 %20
WT1465755  MECH 1 222
WT1485755 HELPER I, | 222

Planned & Actual Material

Task ID emnum Description Planned Qty Actual Qty
WT 1485755 00000899997000027¢ UNIV ACC:MAJUN;B1 1
WT 1465755 002624z UNIV ACC;SCOTCHBRITE7447 3

WT 1465755 00000801097000005€ UNIV ACC;THINNER GOBRA
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PERUSAHAAN LISTRIK NEGARA

# PEMBANGKITAN SUMATERA BAGIAN SELATAN

POLITEKNIK
NEGERI
JAKARTA

WT1465755

Planned & Actual Tools

Actual Qty

Pianned Hours  Planned Qty Actual Hours
1

UNIV ACC;SKRAP 2*

Tool
T000001205

Task ID
WT 1465755
WT1485755
WT1485755

TOOL M; KIKIR SEGITIGA NN

T1000004001

T1000001979

TOOL E;:ULTRASONIC THICKNESS
INDICATOR

dofe . - IM“E’" At lokulea~ Pofr‘twug rola rounul S’Mf‘a"

Diminta Oleh

Supervisor Pemeliharaan

Verifikasi

Pelepasan Sistem

Operasi

Verifikasi

Supervisor KLK3

Fallure Reporting

Ne FSHYULIPATl UUAn HISTUYIRAall REPSIIUiyail yailiy wajail r VIItEnilin iNney«<ii Janai wa

2. Dilarang mengumumkan dan memperbanyak sebagian atau seluruh karya tulis ini dalam bentuk apapun
tanpa izin Politeknik Negeri Jakarta

Problems :

H'af . Hov~
Morwa - .

Supervisor Pemeliharaan

Work Order Release
Diminta Oleh

M
A gp

Operasi

Verifikasi
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WT1483085
JOB CARD
No. WO : WO1297168 Perbaikan Vibrasi Turbin Unit 2
Job Plan :
Service Request Information
No.SR: ECP7511 PdM - 1. Oktober 2022 Turbin-Generator #2 2022 Reported By : 9115189ZY ALFIONO
RAHMADIYANTO
Detil SR
Task : WT1483095
Site : KIT049 Sched Start : Sched Finish :
Status : APPR Target Start : 18-12-2022 Target Finish : 28-12-2022
Parent : WO1297168 Actual Start: 29 ~1) ~Lapv Actual Finish: 30 - {2 -2020%
Work Type : POM Report Date : 04-11-2022 Reported By : 9115189ZY
Assign : Failure Class : GL Account : 2100-2120-1101100500
Priority : Person Group : TU-MEKTR

SBLG TU 20 TURBIN MAIN STEAM SYSTEM
POWER HOUSE LANTAI 3 UNIT 2

Asset : SBLG-TU-20-LBAS0
Location : 1810000001UMAD3S002

Task : Pengecekan dan Penggantian Bearing 2

A. SAFETY INDUCTION
1. PASTIKAN KELENGKAPAN APD (ALAT PELINDUNG DIRI - SAFETY HELMET - SAFETY SHOES - EAR PLUG - MASKER)

2. SIAPKAN TOOL DAN MATERIAL YANG DIBUTUHKAN

3. APABLA EQUIPMENT DALAM KONDISI OPERASI JANGAN MELAKUKAN TINDAKAN PEMELIHARAAN YANG DAPAT MENGGANGGU

JALANNYA SISTEM OPERAS|
B. LANGKAH PEKERJAAN

Task Name

Disassembly front bearing pedestal

Di bly front bearing support / housing bearing

Disassembly upper bearing

Disassembly lower bearing

Cleaning dan pengecekan bearing

Pengecekan clearance

NDT bearing & Polishi

Assmﬂybumbumg.

Assembly upper bearing

Assembly front bearing support / housing bearing

Assembly front bearing pedestal

1. BERSIHKAN AREA KERJA

2. LAKUKAN PENGECEKAN PARAMETER VIBRASI SETELAH RUNNING TEST,PASTIKAN VIBRASI DIBAWAH 127 mikron

Pianned & Actual Labor

Task ID Craft Skill Level Labor Planned Quantity Planned Hours Actual Quantity Actual Hours
WT1483095  MECH JWnler 1 . 1 A
WT1483005  HELPER 1 72 % .Y

Note : -~ ek wtlakulcom [219@ onia -~ boeoviveg |

—y”

=S
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Pelopasan Sistem

Supervisor Pemeliharaan
Supervisor Operasi
Supervisor KLK3

Verifikasi

PERUSAHAAN LISTRIK NEGARA
PEMBANGKITAN SUMATERA BAGIAN SELATAN
WT1483095
Diminta Oleh
Verifikasi

POLITEKNIK
NEGERI
JAKARTA

tanpa izin Politeknik Negeri Jakarta

Failure Reporting

Problems :

i

stae - Hor

‘Work Order Release

Diminta Oleh

Morw e .

Supervisor Pemeliharaan

Verifikasi

I3

Supervisor Operasi

4. Vilarang mengumuinkan aan memperpanyak sepagiarn atau seiurun Karya wuiis ini gaiaim pentuk apapun
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MeHO

PERUSAHAAN LISTRIK NEGARA
PEMBANGKITAN SUMATERA BAGIAN SELATAN

WT1520776
JOB CARD
No. WO : WO1297168 Perbalkan Vibrasi Turbin Unit 2
Job Plan :
Service Request Information
No.SR: ECP7511 PdM - 1. Oktober 2022 Turbin-Generator #2 2022 Reported By : 9115189ZY ALFIONO
RAHMADIYANTO
Detil SR
Task: WT1520776
Site : KIT049 Sched Start : Sched Finish :
Status : APPR Target Start : 18-12-2022 Target Finish : 13-01-2023
Parent : WO1297168 Actual Start: 2 -[=~2013 Actual Finish; 2 ~(~2213
Work Type : PDM Report Date : 08-12-2022 Reported By : 91151892ZY
Assign : Failure Class : GL Account : 2100-2120-1101100500
Priority : Person Group : TU-MEKTR
Asset : SBLG-TU-20-LBASD SBLG TU 20 TURBIN MAIN STEAM SYSTEM
Location : 1810000001 UMAD3S002 POWER HOUSE LANTAI 3 UNIT 2

Task : Pemasangan Bolt & Nut Coupling (Couple)

A. SAFETY INDUCTION

1. PASTIKAN KELENGKAPAN APD (ALAT PELINDUNG DIRI - SAFETY HELMET - SAFETY SHOES - EAR PLUG - MASKER)

2. SIAPKAN TOOL DAN MATERIAL YANG DIBUTUHKAN

3. APABLA EQUIPMENT DALAM KONDISI OPERASI JANGAN MELAKUKAN TINDAKAN PEMELIHARAAN YANG DAPAT MENGGANGGU
JALANNYA SISTEM OPERASI

B. LANGKAH PEKERJAAN

1. BERSIHKAN LUBANG BAUT KOPLING DARI KOTORAN

2. PASANG BAUT PADA MASING-MASING LUBANG KOPLING

3. KENCANGKAN NUT DENGAN MENGGUNAKAN TANGAN DENGAN MENYILANG
4. KENCANGKAN NUT DENGAN KUNCI PUKUL SECARA MENYILANG

C. POST MAINTENANCE TEST
1. TIDAK ADA BOLT & NUT YANG KENDOR
Planned & Actual Lahor

Task ID Craft Skill Level Labor Planned Quantity Planned Hours Actual Quantity Actual Hours
WT1520776 MECH Junror ARSI SR eie——— d
WT1520776  HELPER 1 8 P J.

Isolasi dan Perhatian Keselamatan Kerja
Diminta Oleh
Supervisor Pemeliharaan
Verifikasi
Supervisor Operasi Pelepasan Sistem
Verifikasi

“::jif

—————
e e

.
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POLITEKNIK
NEGERI
JAKARTA

Fallure Reporting
Problems :
Cause :
Remedy :
Work Order Release
Diminta Oleh

PERUSAHAAN LISTRIK NEGARA

é PEMBANGKITAN SUMATERA BAGIAN SELATAN

WT1520776

2. Dilarang mengumumkan dan memperbanyak sebagian atau seluruh karya tulis ini dalam bentuk apapun

tanpa izin Politeknik Negeri Jakarta

Stag. How

Supervisor Pemeliharaan

f"bﬂﬁ” -

Verifikasi

Supervisor Operasi
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PT PLN (PERSERO) UNIT INDUK PEMBANGKIT SUMATERA BAGIAN
# SELATAN p
e FORMULIR a
FORMULIR PENGUKURAN TURBIN MANAGEMENT SYSTER
SPV MONITORING DAN QA
No. Dokumen ; IK-A.01.11.01/002.c | Tanggal Terbit : 07 Jull 2021 | Revisi : 00 Halaman: 1dar 3
Equipment : Main Turbine Date : m
Test Item  : Alignment Turbine O Final  &'Initial
A. Equipment Specification
» Manufacture : China Chang Jiang Energy Corp.
> Model : N110-8.83/535
» Rate Power : 110000kW
> Rated Speed : 3000r/min
» Frequency : 50 Hz

B. Alignment HP Turbin — LP Turbin

ave

Allowahle démahaa -

[uupfinqs befween [umﬂam{ml | Turtine 1P rator | ¢ Genecatar rotr for arcle s 005

I[;}, QITQ

AMiswable deviation
far flat 15 Q0L

ry two rotors

VIEW FROM TURBING

Nerlsll

GENERATOR TURBINE

90

180

270

AVG

el o
- |
2 ha
el
w [y
i
< |<
ol
SS

[t | 115 | 1,71Y | e 0,0%75 | | L AVERAGE =
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PT PLN (PERSERQ) UNIT INDUK PEMBANGKIT SUMATERA BAGIAN
i SELATAN
PLN FORMULIR b
FORMULIR PENGUKURAN TURBIN MANAGEMENT SYSTEM
SPV MONITORING DAN QA
No. Dokumen : TK-A.01.11.01/002.c | Tanggal Terit : 07 Juli 2021 | Revisi: 00 Halaman: 1 dari 2
Equipment : Main Turbine ©3B2 &IB3 Date: 2 oz -2022 m
Test Item  : Clereance O Final  ¥Initial
A. Equipment Specification
» Manufacture : China Chang Jiang Energy Corp.
> Model : N110-8.83/535
> Rate Power : 110000kW
> Rated Speed : 3000r/min
» Frequency : 50 Hz
B. Measurement Value
REQUIRED VALUE MEASUREMENT
g NAME SCHEMATIC PLAN (mm) VALUE (mm)
Magnitude of interference between
spherical surface and spherical surface 0.13 ~ 0.18 0, 20
seat bearing i ) f
body
Contact area between o
spherical surface and spherical surface = 70% 304
seat bearing body
- Split clearance of bearing body < 0.03
Contact angle of bearing bush and 0
.g bearing journal i 6o
§ | Top clearance between bearing bush a'= 0.175 ~ 0.364 0,9%
2 | and bearing journal : - :
E Lateral clearance between bearing ) bl= 8, ?g
3 bush and bearing journal bL_j| b3 b = 0.44 ~ 0.53 Eg Z Da',ﬁq.ﬁ
" —;.—E:/F\_ 4= 0,80
Clearance between spherical filling Lo -0
block at bottom and bearing pedestal P'Ti 1 ' ea'_—er'cL
P4 fer |c=003~005 20,03
b;-:: s :_: b4
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PT PLN (PERSERQ) UNIT INDUK PEMBANGKIT SUMATERA BAGIAN

= SELATAN p
51N FORMULIR a
FORMULIR PENGUKURAN TURBIN MANAGEMENT SYSTEM
SPV MONITORING DAN QA
No. Dokumen : 1K-A.01.11,04/002.c | Tonggal Terbit : 07 Juli 2021 [ revisi: 00 Halaman: 2dari 2
t NAME SCHEMATIC PLAN REQUI{;Eg )VALUE M\%Eggfm:;.r
Magnitude of interference between
spherical surface and spherical surface
seat bearing 0.13 ~0.18 2,13
body
Contact area between
spherical surface and spherical surface > 70% 80 %
seat bearing body
- Split clearance of bearing body < 0.03
Contact angle of bearing bush and ']
.g bearing journal PG bo
Top clearance between bearing bush _
g and bearing Journal a=0.175 ~ 0.364 oYY
® | Lateral clearance between bearing bi= o,
t | bush and bearing journal b2= 0,%¢
- = ~
2 b =0.44 ~ 0.53 bi= 0,35
b4= @ 38&
Clearance between spherical filling
block at bottom and bearing pedestal
¢=0.03 ~0.05 Z£0,02
Remark :

Measuring Tool
Recommendation Accepted /Rework / Replace
Description UPK Sebalang UPHK Palembang

Reviewed & Aprroved by Inspected by Measured By
Signature

M //_2—-“-2..-

Name Restu Agustina Ade Umar S Marwan
Devision SPV Har Turbine SPV Mekanik 1 Mekanik 1
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PT PLN (PERSERO) UNIT INDUK PEMBANGKIT SUMATERA BAGIAN
# SELATAN q
PLN FORMULIR J
FORMULIR PENGUKURAN TURBIN MANAGEMENT SYSTEM
SPV MONITORING DAN QA
No. Dokumen : IK-A.01.11.01/002.c | Tanggal Terbic : 07 Juli 2021 [ Revisi: 00 Halaman: 1 dari 2
Equipment : Main Turbine MJB2 [¥IB3 Date : ﬂ
Test Item  : Clereance ™ Final O Initial

A. Equipment Specification

» Manufacture : China Chang Jiang Energy Corp.
» Model : N110-8.83/535
» Rate Power : 110000kW
» Rated Speed : 3000r/min
» Frequency : 50 Hz
B. Measurement Value
REQUIRED VALUE MEASUREMENT
g NAME SCHEMATIC PLAN (mm) VALUE (mm)
Magnitude of interference between
spherical surface and spherical surface B3 &
seat bearing 0.13 ~0.18 0, 20
body
Contact area between o
spherical surface and spherical surface > 70% 80 A
seat bearing body
- Split clearance of bearing body < 0.03
% | Contact angle of bearing bush and > 60% 6o~
_,E bearing journal -
Top clearance between bearing bu - -
g it b oo a =0.175 ~ 0.364 0.%4
E Lateral clearance between bearing bi= o400
§ bush and bearing journal b1 | b3 b o Gkl 55D gg = g, ‘L‘g
.E . i I b = r,
== |:* b= 0,09
Clearance between spherical filling & L)
block at bottom and bearing pedestal = | X o_‘?_"
-‘_‘r:\ Kl Ay A -
e 9 c=0.03 ~0.05 ZU,”;
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PT PLN (PERSERO) UNIT INDUK PEMBANGKIT SUMATERA BAGIAN
i SELATAN l‘
PLS FORMULIR a
FORMULIR PENGUKURAN TURBIN MANAGEMENT SYSTEN
SPV MONITORING DAN QA
No. Dokumen : IK-A.01.11.01/002.c | Tanggal Terbit : 07 Jull 2021 | Revisi : 00 Halaman: 2dari2
REQUIRED VALUE MEASUREMENT
g | . NAME SCHEMATIC PLAN font VALUE (mm)
Magnitude of interference between
spherical surface and spherical surface
el bt 0.13 ~ 0.18 0,20
body
Contact area between
spherical surface and spherical surface = 70% §o° /
seat bearing body 0
- Split clearance of bearing body < 0.03
Contact angle of bearing bush and
_g bearing journal > 60% 60 3
Top clearance between bearing bush
% | ond bemving fournes o B 475 = 0,364 b,v5
'S | Lateral dearance between bearing bi= 0.%5
& | bush and bearing journal - w b2= 0,3%
'_g' bl b3 b = 0.44 ~ 0.53 b3 = 0, vyo
rep| | f— b4 = Dl' k”o
Clearance between spherical filling & O
block at bottom and bearing pedestal = 1 S8 T3
EIT';B H 4 Aie-
e T & |c=003~005 Zo,0%
= =il
2. [ | ba
Remark :
Measuring Tool
Recommendation Accepted /Rework / Replace
Description UPK Sebalang UPHK Palembang
Reviewed & Aprroved by Inspected by Measured By
Signature | %
Name Restu Agustina Ade Umar S Marwen
Devision SPV Har Turbine SPV Mekanik 1 Mekanik 1
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#

© Hak Cipta milik Politeknik Negeri Jakarta
Hak Cipta:

1. Dilarang mengutip sebagian atau seluruh karya tulis ini tanpa mencantumkan dan menyebutkan sumber :
a. Pengutipan hanya untuk kepentingan pendidikan, penelitian, penulisan karya ilmiah, penulisan laporan, penulisan kritik atau tinjauan suatu masalah.

b. Pengutipan tidak merugikan kepentingan yang wajar Politeknik Negeri Jakarta

2. Dilarang mengumumkan dan memperbanyak sebagian atau seluruh karya tulis ini dalam bentuk apapun
tanpa izin Politeknik Negeri Jakarta

POLITEKNIK
NEGERI
JAKARTA
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LA Tt

27)

ampiran 4. Final Aligment After Maintenance
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© Hak Cipta milik Politeknik Negeri Jakarta
Hak Cipta:

1. Dilarang mengutip sebagian atau seluruh karya tulis ini tanpa mencantumkan dan menyebutkan sumber :
a. Pengutipan hanya untuk kepentingan pendidikan, penelitian, penulisan karya ilmiah, penulisan laporan, penulisan kritik atau tinjauan suatu masalah.

b. Pengutipan tidak merugikan kepentingan yang wajar Politeknik Negeri Jakarta

2. Dilarang mengumumkan dan memperbanyak sebagian atau seluruh karya tulis ini dalam bentuk apapun
tanpa izin Politeknik Negeri Jakarta

POLITEKNIK
NEGERI
JAKARTA
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Hak Cipta:
1. Dilarang mengutip sebagian atau seluruh karya tulis ini tanpa mencantumkan dan menyebutkan sumber :
a. Pengutipan hanya untuk kepentingan pendidikan, penelitian , penulisan karya ilmiah, penulisan laporan, penulisan kritik atau tinjauan suatu masalah.
b. Pengutipan tidak merugikan kepentingan yang wajar Politeknik Negeri Jakarta

2. Dilarang mengumumkan dan memperbanyak sebagian atau seluruh karya tulis ini dalam bentuk apapun
tanpa izin Politeknik Negeri Jakarta
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Hak Cipta:

1. Dilarang mengutip sebagian atau seluruh karya tulis ini tanpa mencantumkan dan menyebutkan sumber :

b. Pengutipan tidak merugikan kepentingan yang wajar Politeknik Negeri Jakarta

2. Dilarang mengumumkan dan memperbanyak sebagian atau seluruh karya tulis ini dalam bentuk apapun
tanpa izin Politeknik Negeri Jakarta

v

a. Pengutipan hanya untuk kepentingan pendidikan, penelitian , penulisan karya ilmiah, penulisan laporan, penulisan kritik atau tinjauan suatu masalah.
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Hak Cipta:
1. Dilarang mengutip sebagian atau seluruh karya tulis ini tanpa mencantumkan dan menyebutkan sumber :
a. Pengutipan hanya untuk kepentingan pendidikan, penelitian , penulisan karya ilmiah, penulisan laporan, penulisan kritik atau tinjauan suatu masalah.
b. Pengutipan tidak merugikan kepentingan yang wajar Politeknik Negeri Jakarta

2. Dilarang mengumumkan dan memperbanyak sebagian atau seluruh karya tulis ini dalam bentuk apapun
tanpa izin Politeknik Negeri Jakarta
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Hak Cipta:

1. Dilarang mengutip sebagian atau seluruh karya tulis ini tanpa mencantumkan dan menyebutkan sumber :
a. Pengutipan hanya untuk kepentingan pendidikan, penelitian , penulisan karya ilmiah, penulisan laporan, penulisan kritik atau tinjauan suatu masalah.

b. Pengutipan tidak merugikan kepentingan yang wajar Politeknik Negeri Jakarta

2. Dilarang mengumumkan dan memperbanyak sebagian atau seluruh karya tulis ini dalam bentuk apapun
tanpa izin Politeknik Negeri Jakarta
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Hak Cipta:
1. Dilarang mengutip sebagian atau seluruh karya tulis ini tanpa mencantumkan dan menyebutkan sumber :
a. Pengutipan hanya untuk kepentingan pendidikan, penelitian , penulisan karya ilmiah, penulisan laporan, penulisan kritik atau tinjauan suatu masalah.

b. Pengutipan tidak merugikan kepentingan yang wajar Politeknik Negeri Jakarta

2. Dilarang mengumumkan dan memperbanyak sebagian atau seluruh karya tulis ini dalam bentuk apapun
tanpa izin Politeknik Negeri Jakarta
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Hak Cipta:

1. Dilarang mengutip sebagian atau seluruh karya tulis ini tanpa mencantumkan dan menyebutkan sumber :
a. Pengutipan hanya untuk kepentingan pendidikan, penelitian , penulisan karya ilmiah, penulisan laporan, penulisan kritik atau tinjauan suatu masalah.

b. Pengutipan tidak merugikan kepentingan yang wajar Politeknik Negeri Jakarta

2. Dilarang mengumumkan dan memperbanyak sebagian atau seluruh karya tulis ini dalam bentuk apapun
tanpa izin Politeknik Negeri Jakarta
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© Hak Cipta milik Politeknik Negeri Jakarta
Hak Cipta:

1. Dilarang mengutip sebagian atau seluruh karya tulis ini tanpa mencantumkan dan menyebutkan sumber :
a. Pengutipan hanya untuk kepentingan pendidikan, penelitian, penulisan karya ilmiah, penulisan laporan, penulisan kritik atau tinjauan suatu masalah.

b. Pengutipan tidak merugikan kepentingan yang wajar Politeknik Negeri Jakarta

2. Dilarang mengumumkan dan memperbanyak sebagian atau seluruh karya tulis ini dalam bentuk apapun
tanpa izin Politeknik Negeri Jakarta
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