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LIFE CYCLE SERVICES- MRO

“Without MRO of

your people, your

assets life cycle
will be shorter than

planned, whatever

principle, tool or e

SOftware you use “ Condition Monitoring, Value

bases and Engineering,,
Optimization, Risks analysis,
Total Productive Maintenance,
Reliability Centered
Maintenance, ...

Tooling

FMECA — Failure Mode, Effect
and Criticality analysis

RAM — Reliability, Availability,
Maintainability analysis

LCC — Life Cycle Costs based
maintenance analysis

Control Systems

|
|
1

Early days...

Preventive oriented

Budget, . . 3
Planning Time oriented

Assets

... act to vision ...
Resources MRO:

Skills, experience, training

Software ' Condition oriented

Asset management
Configuration management

Performance monitoring ... to benefit
(dashboard) —
in the future

Analysis and optimization of Predictive oriented
maintenance concepts

Act2Vision©




LIFE CYCLE SERVICES- MRO

Asset Investment / Acquisition Costs

Asset InformationManagement — Intangible Deliverables (data, protocols, SOP)

Pro{ecr - Tangible Project Deliverables

Proposal & Engineering . .
e - = Implementation

Decision

’ £ Engineering Phase \
t Operations, MRO 1 e
_ Maintenance, Repair, Overhaul Phase .
~— /

De-commissioning

|
!

Operations. MRO 2..n e Modification

Act2Vision©

Downtime Costs MRO Costs Operational Costs




GLOBAL MARKET SERVICE SOLUTIONS

Market Player Product Sales Volume Market Shares HTFEA
_—PPSNCS: xx%

Gujarat Industries
Power: xx%

TNB Remaco: xx% 7 xx%

Siemens: xx% A © ow
C '\ wAlstom  xx%

Mitsubishi Heavy
Industries:; xx%

GE: xx%

=RI8

Global Power Plant Services
Market Forecast Study till 2026




PANDEMIC COVID-19 CHANGES EVERYTHINGS

The economic impact
of coronavirus

Global GDP forecasts

Global GDP is forecast to fall by 5.2% in 2020 as a result of the
coronavirus pandemic.’
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Global GDP in US dollars

$88 trihon

586 trion $8319
$8775 trimion $86.68
$84 trion tritlion tritfion
$82 trilfon
200%° 2020 20
forecast? forecast®

How do these numbers compare
to pre-crisis estimates?

Before the crisis, GDP was forecast to grow by 2.5%
in 2020 to reach $89.94 trillion.*

$89.94 triltion®
$90 trilion B Growth: 25%
$88 wilon
$86 tribon *$4.56 trillion®
S84 vrilton

$83.19 triflion?
82 wison BGromth:-5.2%

B Current forecasts for 2020° W Pro-Cowns 19 forecasts for 2020

* The dtference amaounts to » drop of 54 56 trilon’

How do the forecasts vary around
the world?

The average fall is expected to vary according to countries’
economic status.

Growth in advanced economies’
(eg the US, eurozone and Japan)
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16%
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Growth in emerging markets and developing economles’
(eg China, Nigeria, Bangladesh)
% 2% " o% "™ 2% » )
- |20 =]
25%
faoos |
4.6%

Share ofi@eonomies.in recession
1874-2020'

A higher percentage of countries are forecast to go into
recession in 2020 than at any other time since 1871 - the last
time a global recession was triggered purely by a pandemic.
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What shapéwill the recovery take?

Economic recovery will vary by region, and could take several
different forms.

V-shape: The economy recavers U-shape: The economy recovers

but only to pre-crisis ievels to pre-crisis levels but more

siowly than it wouldina V
Tick-ghape: The econamy Z-shape: The economy is driven
recovers to pre-crisis levels above pre-crisis forecasts due a
faster than it wolid ina U but surge of economic activity as
mare slowly than it would ina V lockdowns ease

W-shape: The economy begns
to recover but dips because of
a second wave of infections

L-shape: The economy recovers
too slowly to catch up pre-crisis
GDP forecasts




PANDEMIC COVID-19 CHANGES EVERYTHINGS

Pandemic hits UK economy the hardest
2020 projected change in GDP by scenario
B Single pandemic peak WM Second pandemic peak

United Kingdom
Italy

France

Euro Area
Canada
OECD
Germany
United States
World

Japan

China

-15% -10% -5% 0%

Source: OECD B|B|C

Indonesia
GDP growth forecasts

0,
5.2% 5.0% 5.0%
. . .
2018 2019 2020 forecast 2021 forecast
SourcenAsianiDevelopmient Bank. Asian Development Outlook 2020 (April 2020) #ADOZOZO ADB

y High Growth
Businesses

Accumulated Total Returns

Today's ’
revenue
growth + ~Horizon 3

tomorrow’s 36 to 72 months
cash flow

Current
Businesses
Growth
~Horizon 2 Options
Generate 12 to 36 months g

today’s cash

flow Options on

) future
high-growth
“\“Horizon 1 businesses

~ 0to 12 months

Expected Window of Returns




PANDEMIC COVID-19 CHANGES ASSETS MANAGEMENTS #Pi8

proving Tactical Maintenance (PM, PdM)

Advance planned shutdowns {REI, Repairs on-
e & Extended ntervals)

2 Ao o

MA

95eq pNojd ‘SNIIND ‘LO|

4 .Specify Budget Cuttings (Wild Importance Goals)

5. Advance SCM (Right Spare - Just in Time)



TECH. SUPPORT INITIATIVE STRATEGIES GO TO MARKET P8

Strengthen the Core 2 Go to Market

1. i-Predict & Lvl 1 Assessment Pembangkit

Mengimplementasikan Program Digitalisasi PdM &
Assessment level 1 pembangkit untuk mengurangi EFOR

DIROP1

2.0ptimasi Asset

1. Mengoptimalkan biaya pemeliharaan dengan
melakukan repair di workshop MRO sebagai
maintenance supporting.

2. Mendukung unit untuk mengoptimasi scope work
overhaul dengan metode Risk Based Inspection (RBI)

3q Meng-utilize idle asset tools, workshop dan sumber
daya manusia (SDM) untuk meningkatkan produktifitas

COST OPTIMIZATION
\ SUPPORT GO TO MARKET J

DIROP 2 Il

3. Pengembangan Bisnis

1. Menyiapkan workshop MRO dengan memperkaya
portofolio repair untuk mendukung pengembangan
bisnis MRO

2., Menyiapkan produk bisnis assessment pembangkit:

1. Total plant assessment

2. Partial plant Assessment
* Online Assessment
* Offline assessment

4. Recovery Supporting & Creating Expert

1. Memverifikasi RCFA Top 20 Pareto Loss Output - Workshop RCFA
2. Memberikan support recovery pembangkit dengan menurunkan
expert (create expert unit) untuk percepatan down time

\PLANT PERFORMANCE IMPROVEMENT

/




" BEBAN OPERASI
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PdM : ODS on i-Core %Pt

PENGAMBILAN DML DAL IMPORT FILE MENGGAMBAR TURBINE
DATA VIBRASI V'BRA%IO FILE - TXTTO ODS - DENGAN SOFTWARE ODS
A= / \\ J o /‘ o ’/
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PJB Total Services Solution *PJB

PJB Total Services Solution provides integrated solutions such as Maintenance, Repair and Overhaul for power generation and other industrial
utility. Supported by experienced competency resources with certification of expertise and tools for assembly / disassembly, measurement,
calibration, online maintenance, assessment and repair. We are ready to provide services of the highest quality according to needs and cost-
effective.

Products and its derivative:

verhaul & Technical Supporting Services

1. Predictive maintenance (PdM)
PdM Setup, Training & Analysis.
Field Balancing

1. In-situ Repair
Rotor turbine/ generator welding,
straightening, polishing & Balancing.

; : . ) : : Motor Rewinding, resetting valve & repair,
online oil purifying, online HRSG/Boiler Cleaning MW, 50 - 300 MW & > 300 MW.

xperienced Overhaul / Inspection for
wide range Steam, Combine Cycle, Hydro,

2.  On/off-line maintenance Coal, Solar Power Plant Turbine from < 50

2.  Workshop Repair
Support with lathe manual/CNC, Welding,
Cutting, Drilling, rolling plate , bend
plate/tube on workshop

3. Plant/ Equipment Assessment
Complete Plant Assessment or EQuipment Assessment:
Boiler, Turbine, Transformer, Generator, Civil
Equipment, Coal Handling Facility, Fire Protection

4. Technical Advisor

A =,




WORKSHOP REPAIR




Q@ IDEATION PROCESS

> 100 jenis tools assy /
disassy, machining,
welding, repair valve,
dan rewinding motor,
sertal unit lab

Expert (Field Services /
Engineering])

Subject Matter Expert
Experiences over 25 yrs.

34 workshop diseluruh
unit yg dikelola tersebar
di seluruh Indonesia

Resources

Know-how QOverhaul,
Inspection, Assessment,
Repair, Fire Protection,
etc

Knowledge

AT| BERBASIS

Pengembangan

Gain Bisnis MRO dan
Creators_produk turunan

0
Meningkatkan pendapatan
produksi

Froduct packaging yang
kompetitif

‘o

Products

4 ¥
&' & Services ains .
Asset Utilization
Resources, Todls, Pains -

“Hg Waorkshop
Knowledge

o Biaya produksi tinggi

o PROVEN & PRUDEN OMBUSINESS

Akses dan infrastrukiur yang
belum mendukung

° COSTEFFECTIVE

Pain
Relievers

43tomer
/

Power Utility &
Others Industry

Job(s)

@




LOKASI WORKSHOP £PJ8

WORKSHOP REPAIR MUARA KARANG WORKSHOP REPAIR GRESIK

g

= Precision = Contruction
= (Calibration = Balancing
Reverse engineering = Electrical



KEMUDAHAN AKSES £PJ8

WORKSHOP REPAIR GRESIK WORKSHOP REPAIR MUARA KARANG WORKSHOP REPAIR PAITON
JETTY

Jarak : 1- 1.9 KM Jarak : ~'500 M Jarak : ~ 850 M

TOL : Romokalisari TOL :Pluit TOL : Probolinggo Timur

e

I , Lokasi Workshop g? Lokasi Jetty



SERTIFIKAT PJB

bsi.
Certificate of Registration

QUALITY MANAGEMENT SYSTEM - ISO 9001:2015

b 7

By Royal Charter

This is to certify that: PT PEMBANGKITAN JAWA BALI
Ji. KETINTANG BARU NO. 11
SURABAYA
Indonesia 60231

Hokds Certificate No: FS 680991

and operates a Quality Management System which complies with the requirements of ISO 9001:2015 for the
following scope:

The Management of Power Producer by Thermal Power Plant, Hydro Power Plant, and
Operation & Maintenance Services

For and on behalf of BSI:

Chris Cheung, Head of Compliance & Risk - Asia Pacific

Original Registration Date: 2014-11-08 Effective Date: 2017-11-08
Latest Revision Date: 2017-11-06 Expiry Date: 2020-11-07

Page: Lof 4

making excellence a habit”

1SO 9000

bsi.
Certificate of Registration

ENVIRONMENTAL MANAGEMENT SYSTEM - ISO 14001:2015

By Royal Charter

This s to certify that: PT PEMBANGKITAN JAWA BALL
JI. KETINTANG BARU NO. 11
SURABAYA
Indonesia 60231

Heids Certificate No: EMS 680992

and operates an Environmental Management System which complies with the requirements of 1SQ 14001:2015 for
the following scope:

The Mmawnu_ldl’owet Producer by Thermal Power Plant, Hydro Power Plant, and

Operation & Malntenance Services

For and on behaif of BSI:

Chris Cheung, Head of Complance & Risk - Asia Paciic
Original Registration Date: 2014-11-08 Effective Date: 2017-11-08
Latest Revision Date: 2017-11-06 Expiry Date: 2020-11-07
. I Page: 1 of 4
@ — .making excellence a habit

1scrtfcte . - elechce erar e BSlandn b o 1 o corRina s
Anshaonce 1. Gnbe suberacmd
Prinked copw ated at www.bsi-glok | cony e 187 VITA-7.

: ot GoprRy gl S

1 oed by corm

1ISO 14001

bsi.
Certificate of Registration

OCCUPATIONAL HEALTH & SAFETY MANAGEMENT SYSTEM

By Royal Charter

This is to certify that: PT PEMBANGKITAN JAWA BALI
JI. KETINTANG BARU NO. 11
SURABAYA
Indonesia 60231

Hokds Certificate No: OHS 680993

and operates an Occupational Health and Safety Management System which complies with the requirements of BS
OHSAS 18001:2007 for the following scope:

The Management of Power Producer by Thermal Power Plant, Hydro Power Plant, and
Operation & Maintenance Services

For and on behalf of BSI:

Chris Cheung, Head of Compliance & Risk - Asia Pacific

Original Registration Date: 2014-11-08 Effective Date: 2017-11-08
Latest Revision Date: 2017-11-06 Expiry Date: 2020-11-07
Page: 10f 4

making excellence a habit”
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RESOURCES EXPERT PJB £PJ8

I SERTIFICAT TACHNICAL ADVISOR STEAM TURBINE_MHPS

M MITSUBISHI HITACHI POWER SYSTEMS '

DOC ev,
GT MAINTENANCE INFORMATION || WGFE16-0047 24
Date : 10V] - fe 5% .

»|

Department/Section

P.T. PEMBANGKITAN JAWA BALI Power Systems Service Headquarters ,

Takasago Power Systems Service Department
Field Service Planning Group

Project Prepared i -
Indonesia O&M Collaboration il B
Checked
Subject 2 . : N.Morinaga | S, Higuchi f s \
Capability Evaluation of Mr.Yulianto Kartono ot e | B M. NASRUDDIN WA H‘Y UNIANTO S TR E KA:N L

ANWAR HAMIDI RIO PUDJIDARMA HASRINUKSMO
SANTOSO NUKIANDI




RESOURCES EXPERT PJB £PJ8

) Armerican Petroleum Institute é ‘F Amenican Petroleum Institute ‘
. Individual Certification Pragrams: ICP” v ’ . Individual Certification Programs: ICP™ v s e e
Individual Certification Programs: ICP'
ADI Q2R Certification Number: B7224 A | .
API Individual Certification Program
- AMERICAN PETROLEUM INSTITUTE . — A FIC F - og
ﬂ ERIC J STITU v ﬂ SMERICAN FETROLEUM INSTITUTE ‘ 0
| individual Certfcation Programs: [CP W2 [ | Inlvicual Ceetfication Programs: ICP~ Guntur BudsSantoso
r i has met the requrements for API certfication
Certification Number: BTEIS Andik Santoso
API 936 umlm Cartification Date: ..lmuary 31' 209 AFI 936 HEfraCtan Pemonne‘ Ger"ﬁcaum AP1-936 Refractory Personnel
Expiration Date: January 31, 2022 st ‘
API ¥36 REFRACTORY PERSONNEL
B I I i " - Certification Number 87225
This is fo verify that  Guntur Budi Santoso This program identifies individuals who have satisfied Ev AR g Orgl Cetcaton Date January 31, 2019
11'IB minimum qmsh ﬂll!'lﬂm ﬂﬂl Current Certification Date _January 31, 2019
L8 has successfully met the requirements Lo be certified under the API 936 Refractory Personnel Certification. AP does not EpatnDse  January 31, 2022
i | Refractory Personnel Certification Program. warrant or guarantes the competency of any
individual certified under this program.
Signature of Inspector
: /] | :-f Thig g & copy. To verify authenticlly plasse go fo hitpstimycp apl oninspectorsagreny and
Auhorized Synabre. (A Wr— foliow instructions o venify #he cortitivation Stafus. (o -]

Andik Santoso Guntur Budi
Santoso




RESOURCES EXPERT PJB £PJ8

I SERTIFICAT INSTRUKTUR O&M-TEPCO

’ Certificate of Completion i

Mr. MOCHAMMAD SAMSURI

1

| ‘ Certificate of Completion

] | el 2
N - — ~ -
]| 4 P KOKO NURDIONO MOHAMMAD MUSTAKIM HENDRO KUKUH
= | T p—— | & C | & C WICAKSONO
Certificate of Completion OPERASI - CCR

Mr. BUDI SANTOSO




RESOURCES EXPERT PJB £PJ8

I SERTIFICAT MAINTENANCE TRAINING EXPERT ( MTE )

T |
PB T ) \,
CERTIFICATE \ -. ‘ \ "
Dk MUJIDAN AKBAR  RIYO PURNOMO  JENDRO UTOMO MUHAMMAD AL AHYUD!
P ELECTRICAL ELECTRICAL ELECTRICAL EXPERT OF | & C SYSTEM
R — =
Main Transformer Parts
/sf;;a\w\wmwzma
Diektar SO & Administrasi PT 28 “""M%W“’“"m'm |
o/ & | ’
wmmL Dr. BAMBANG ARIP DWIANTORO | | .
L | |, - -.u 1 - \ ‘L‘ -
DHIAMA DEDI ROHMAD PRIYO HUTOMO
AKHIRIYANTO TRICAHYONO ISKANDAR
MAIN GENERATOR TRANSFORMATOR BOILER PRESSURE PART COAL-ASH HANDLING
& ACCESSORIES SYSTEM

—



RESOURCES EXPERT PJB

I SERTIFICAT PROCESS SAFETY MANAGEMENT ( PSM )

EITINCATION OF Process yarery Management Fracaoner

$ v 201000708

§ 2010070

Endr I

Consutina

ITINCanon Of Frocess DGIEIY IManagement Fracriuioner

Endurfa

Consulting

ACHMAD JUNAEDI

DIMAS HADIANSYAH EKO YUNI NUGROHO - pADANG SELELEPHANT

HAMKA

WAHYU ISA ARIFIN

1N -

NURI SETYO

SUTARTO TAUFIQQURRAHMAN

'|ll " \ A -

MUHAMMAD MAHALI
ASNA

DRAJAT ARIBOWO DIDIK SUMARSONO

—



TOOLS WORKSHOP GRESIK £PJ8

BALANCING

Dry Ice Blasting
Cap:30kg
Tranporsible Balance

Machine (LSBM)
MACHINING TOOLS

Mesin Bubut dia 200 Lathe Machining Bend Plate Machine CLLHiRE Rlate Scrap Machine L ¥ 4
1500 mmm Cap: 600 %5000 mm  Cap:25x1220mm + (Cap:1-10mm €5p : 500 500 iy Uliran W8gle: 25.4 mm

Frais Machine Hydraulic Torque Grinding Lapping

. £ » - - Standard Wrench Valve
Drilling Machine Hydraulic Press Machine - Drilling Machine ~ Hydraulic Press Mesin Gergaji Frais Machine Type : SB-4)
Cap : 600 x 5000 mm Cap:50T Cap:1-50mm  Machine (Banzai) Potong (Tsune) Standard .
Type : SB-4

—



TOOLS WORKSHOP MUARA KARANG =P8

MACHINING TOOLS
MESIN BUBUT DRILLING,BORING & CUTTING

PINDAD PL 1000

.“. DO 0 G

LIPAT,SENAI

Horizontal Lathe Pinacho
SP/165

FRAIS ( MILLING)

H MILKO 35 R Bridgesopt,

Scrap: Jochnick & Grinding : Okamoto GRINDING : Surface Grinding PSG-

. Normans 618



TOOLS WORKSHOP PAITON £PJ8

MACHINING TOOLS SKRAP, HIDROLIS, ROLL & FURNACE

o oem

MESIN SKRAP MESIN HIDROLIS KOMBINASI

o (THK19MM X L150MM )
MESIN BUBUT KEMAMPUAN BESAR MESIN BUBUT - {SIROKE 600 MM )
(@1000MM x L3000MM ) KEMAMPUAN MENEGAH
(@600MM x L1500MM) (@100 MM x L500MM )

MESIN PEMANAS TEMPA
(L950 X W950 X H800 (MM)

MESIN HIDROLIS POWER TEAM ~ MESIN ROLL PLAT
ol (MINIMUM DIAMETER 40 CM)

MESIN MILLING UNIVERSAL MESIN GERGAJI HORISONTAL MESIN BOR TIANG VERTIKAL
(L1000 X W300 X H450 MM) (W500MM X H500 MM ) (@32 MM ) BOR LENGAN RADIAL (W300M W500MM X

« VIV M X
LRz ‘

sl il , - MESIN POTONGa HIDROLIS GUILLOTINE ~ MESIN TEKAN HIDROLIS OVEN
BOR LISTRIK VERTICAL  MESIN GERINDA (BESAR, MESIN GERGAJI GOROK (#30MM x L2900MM ) (15T) (VOL IM3 100(

-

‘ (©5/8") MENEGAH) (W300MM X H300MM )



PRODUK WORKSHOP REPAIR GRESIK

Tooth Plate Coal
Crusher

Hammer Ring Coal
Crusher

Seal Plate Gas PCV Boiler ~ Scapper
Turbin PLTGU

—

Impeller



ULAB KALIBRASI - WORKHSOP MUARA KARANG ﬁPJ'

< C @ ulab284.com @ ax @ : &« C @ ulab284.com/service/category B ax @

- —

"UPHB CALIBRATION g s Register [/

{!X( SRATION Layanan - Berita - Info - Tentang U-LAB - Contact Us m ‘L &i'ﬁ‘I:UPHB CALIBRATION Layanan Berita Info - Tentang U-LAB - Contact Us m [
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Informasi Layanan

U-LAB menyediakan layanan kalibrasi yang dibagi dalam beberapa kategori

Implementasi SNI

ISO/IEC 17025:2017 &
Laboratorium Kalibrasi * |
PERTAMA di lingkungan __°

B zg
PJB Group - \_

Melayani Kalibrasi/ Melayani Kalibrasi/ Melayani Kalibrasi/
Sertifikesi Peralatan Sertifikasi Peralatan Sertifikasi Peralatan Melayani Jasa Perbaikan
Standar Industri Standar Industri Standar Industri Peralatan Standar Industri
< C @ ulab284.com & a v @ : & > C & ulab284com/service/category/kelistri wax @

Layanan Berita Info Tentang U-LAB Contact Us m ‘F'

.!4WPHB CALIBRATION ayana Berita o Tentang U-LAB Contact Us Register
&';{ p—— yanan ek Int ke fackts m ‘7“

Lacak Progress
Kalibrasi

Masukkan nomor order Anda untuk melacak progress
kalibrasi

Digital Multifunction Clamp Meter Reference Multi Function Function
Multimeter Calibrator Digital Calibrator >= 5 Generator
Multimeter >= 1/2 Digit
5 1/2 Digit

Showall | X

@) STEK- BTST-Lesso..pptx A
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SPECIAL CASE 1 : ROTOR TURBIN STRAIGTENING PLTU PACITAN #1 ( 315 MW) ﬁPJB

PERMASALAHAN
STANDARD & Code

: ROTOR BENDING
: API'687

HASIL IMPLEMENTASI DAN EVALUASI ROBOD 600 PENCIPTAAN

THERMO-MECHANICAL : STEP BY STEP METODOLOGI BARU
B 4960 micron e 0 Sebelum 1250 micron

g 1150 28
g 950 S, T Y Penciptaan ifi H
2 70 : b | Identifikasi |

g o 5 .L" metodologi
4 a dengan inovasi Thermo Mechanical
100
2 B30 Averace duration : 481Hours . ! i . ROBOD 600
| iso micron Sesudah : 40 micron (tidak ada Run Out & NDT

150
1 2 3 4 5 & 4 8 s 1w u R - i di duni
~—=— Kurva perbandingan rreatmed l_l; re‘erensf [l un‘ﬂ)_
—=— Tempenature re o T L., -yl
DE_ﬂekﬂ mengalami penurunan | "‘. S | \ Stress Relieving Stress Relieving

Dari 1250 micron menjadi 350 micron

STRESS RELIEVING & PEENING PENURUNAN GETARAN Hotspotting Peening
Run Out Run Out
g 350 840 MN 1‘ M j

N S T LTI e
=+ - T =+ E Ty YES
s i Sebelum: Sesudah : NDT NDT

Def!eksr.mengalaml penurunm:l 224 micron 51 micron

Dari 350 micron menjadi40 micron

IMPLEMENTASI ROBOD 600

TH ERMO MECHANICAL STRAIGHTENING PEENING STRAIGHTENING

T

LEnRn

Heating dan jacking sesuai formulasi Peening / hammering sesuai formulasi

STRESS RELIEVING MATERIAL INSPECTION
L]

Metallography Magnetic Particle




SPECIAL CASE 2 : WELDING & MACHINING ROTOR GENERATOR PLTU PACITAN #1 (315 MW) ﬁPJB

-Dari hasil pengujian yang sudah dilaksanakan
dapat disimpulkan proses pengelasan dengan
metode manual GTAW aman untuk dilakukan dari
sisi ketahanan isolasi elektris maupun seal lead bus
dengan interpass temperature maximal 80°C

- Waktu yang dibutuhkan untuk repair shaft rotor

. |generator adalah 4 hari

== |- Penguiian MT hasil pengelasan mock up akan

1. Diameter rotor 450mm, keliling 1415 mm. Masing -masing welder melakukan pengelasan sepanjang 708 mm
2. waktu tiap pengelasan sepanjang 50 mm 2 menit

3. jeda intervalhtlap pengelasan 10 menit

4. waktu yang dibutuhkan tiap welder untuk melakukan pengelasan per 1 layer adalah 169 menit

5. Lebar pengelasan 60 mm = 8 layer

6. total waktu tiap welder = 23 jam

7. Jam kerja efektif per hari adalah 6 jam

8. Total waktu repair 2 sisi pengelasan (turbine dan exitasi) dengan 4 welder adalah 4 hari

HASIL PENGUJIAN ROUGNESS

Bagian [Titik ambil Ra (um) | Rz (um) |Rz max (um) HASIL MACHINING
Diluar machining 1.1 7.2 8.2

Air Side
Middle Side
H2 Side
Diluar machining mm
Air Side
Middle Side
H2 Side

Turbin

Exiter




SPECIAL CASE 4 : LOW BALANCING ROTOR LP TURBIN 330 MW %Pt

1 i
os o COMPARING API, ISO & MIL-STD-167-1
- <
_ i%'l BALANCE TOLERANCES
=
E G)l X ] I"IF‘E' = Permizsible residval unbalonce FORE EACH CORRECTMOM PLAME in ounce inches. |ozin)
£ ‘2 0.1 4 W = Rotor Weight In Pounds. W = 1000 |bs. for all exomples shown.
§ -E = Moximum Contiruous Operofing EFM.
3 s (00 HHE 1 & =50 Balance Quality Grade Mumber, ie. 4.3, 2.5, 1.0 atc.
: T
i 4 EAIIRN i F < 10% Journal Static Load U, = 56.347 x {Journal Static Load W/2)
A g [N TN N
= 0.01 I
4 : 150 U, =G x 6015 x W/2
j 0.005 - (-3 —_—
H . 1 N
g E 1. MIL-5TD-147-1 U, =077 W {0 to 150 RPM)
z E Gy = 4000 W/ N {150 ta 1000 RPM)
P,
E a 0-001 — i = 4W/FiN tAbove 1000 RPM)
2 & 0.0005 == W = Total Rotor Weight
g la;."’ i AP U, =d4WirnN W = Jowmal static Load)
g g [ N \ h E =1.77 (RPM/100D) {oz-in) [Centrifugal Farce]
0.0001 H—— =G =
g ol < 1 MILSTD-167 | BOG&3 150G 25 50 G 10 AP FC = 10%W/2
= 0.000050 [ ~ )
g I U_ [ Cante| U.[ Cemr| U, | Centr| WU.| Camtr.| U..| Centr| U | Cantr
}l L] AE-if Forcs LT Fores AR Forcs BE- Fores aEan Fores B Fores
Do 177 7| 1280 5| son za| za0| as| =z os|izzo £
J 14 7| zmm 17| 150 sa| s0| z7| 3o =] mzo ]
a 7| 1o g| 75| 133 zo 53| zo| 3s| @m0 ]
oomors | I OO+ R ] O ) B
ol A A LP 1.0 28 a7| 13| 13| s g ziz| os| wuz 18 50
PL U # 0 — o 000K ] 8 35 18| 1A 15| saa | sl oxf 17 1 50
] 2. ;/- war-Awar W50 100 S0 1000 sees 1000 50000 100000 ] Bl 3| Sl = Sl Al Bl sl
MAXIMUM SERVICE SPEED IN RPM | - - : : : i : : Copyrighe T 1AD Ruimcing

Turbine Low-Speed Balancing
Resultilng on ISO Standards ISO
19240 Grade 0.4




Special case 5 : Repair Electrical 20 Kv
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Special case 5: Pengelasan Latching Wire UJTA P8

Failure komponen last Blade Awar-awar

Corrective action Lst Blade Awar-awar

Latching Wire

Root dan groove




Special case 6: Reverse Engineering £PJ8

— Metode&-reknologi
Overview

XRF - Chemical

Composition Testing

Specification:

- Brand : HITACHI

-  Type :X-MET
8000

- 3D SCANNER
Specification:
- Brand : CREAFORM
- Type :Handy Scan 3D

» CATIA V5R19
Software

* 3D Scanning

+ Rapidform XOR
Software

» Hand Held 3D Scanner
(Coming 2018)

Reverse Design
Acquire dimension of part

» Mobile

Reverse Material  Spectiometer
Identify chemical * XRF-PMI
composition and micro ~ * Hardness Tester

structure of material * Onsite
Metallographic

PMI - Chemical Micro Hardness Testing
Composition Testing Specification:
Specification: — - Brand : FUTURETECH
Brand :HITACHI " - Type :ARV 900

" - Type :PMI—MASTER SMART

REVERSE ENGINEERING — IMPLEMENTASI HEYEEE E L 2 HDIE  ha AREAUE S,

ASSY BRUSH GENERATOR BEARING DE — GT JgMUARA KARANG LABYRINTH LOWER INNER GENERATOR — GT 1.1 MUARA KARANG
" - =] = = | = | o L L

L i
B T
‘ |- -




CUSTOMER SERVICES CARE

ENGAGE CUSTOMERS CONNECT CUSTOMERS

-t

cUSTOMER _,
Grow Service Sales y ' X —

« Service Quotes
« Service Plan Sales
« Voice Of Customer

MOBILIZE TECHS

jontact Centers

s

. r}anty & Contracts
» Service Operations

» Complete Work Order
» Track Time
« Mobile Forms

Improve Visbility ' Optimize Field Service

DISPATCH sx?@JEDULE

ENABLE TECHNICIANS

» Tech Support » Tech Management
* Source Parts « Optimize Schedule
* Knowledge » Servcie Planning

Improve Productivity Improve Utilization
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CONTACT US

PRODUCT MARKETING
Manajer marketing BSS : 0811-7595-302 (Ceisar E.E.P.)

PRODUCT OWNER

Man Assessment : 0813-1463-8165 ( Andy W.)
Koord Workshop Repair : 0821-4060-4022 ( Andik S. )

ULAB- Calibration : 0813-284-34343 ( Admin. )

at ! . -

&

@ www.ptpjb.com o ptpib o @ptpjb @ptpib



