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Abstrak

Pulverizer merupakan bagian yang sangat penting dalam proses pembakaran
batu bara di pembangkit listrik tenaga uap. Pulverizer menentukan apakah proses
selanjutnya dapat terjadi atau tidak. Sistem pulverizer membutuhkan keandalan
tingkat sistem yang tinggi sehingga penghancuran batu bara dapat dilakukan dan
dapat melanjutkan proses pembakaran. Dalam beberapa penelitian yang telah
dilakukan tentang keandalan sistem pulverizer di beberapa pembangkit listrik di
Indonesia memiliki nilai keandalan rendah. Beberapa penelitian dilakukan oleh Ratna
Wulansari pada tahun 2006 dengan studi kasus di PT. PJBUP Paiton, Budiharjo pada
tahun 2016 dengan studi kasus di PT. DSS Serang dan Slamet ryadi pada 2007 di PT.
YTL Jawa Timur.

Maka dari itu penulis mengambil inisiatif untuk melakukan penelitian
tentang keandalan dan ketersediaan sistem pulverizer di PT. PJB UBJOM Pacitan.
Keandalan menjadi sesuatu yang penting karena secara langsung mempengaruhi
kinerja suatu sistem, sehingga peningkatan keandalan harus dilakukan melalui
strategi keandalan. Ada dua cara untuk meningkatkan nilai keandalan sistem, salah
satunya dapat dilakukan dengan memberikan redundansi pada sistem (Artana &
Dinariyana, 2013). Teknik ini berguna untuk komponen pendukung, yaitu dengan
menyediakan atau menempatkan unit cadangan secara paralel. Metode yang
digunakan dalam penelitian ini adalah menggunakan simulasi dengan bantuan
Weibull ++ dan perangkat lunak Blocksim untuk mendapatkan nilai keandalan dan
ketersediaan pada tingkat sistem. Data utama yang dibutuhkan adalah TTF dan TTR
dari masing-masing pulverizer pada sistem. Kemudian data diuji untuk mengetahui
distribusi yang tepat untuk data tersebut. Kemudian hitung parameter distribusi.
Parameter akan digunakan untuk menghitung keandalan dan ketersediaan perangkat
lunak yang akan digunakan. Hasil dari penelitian ini berupa perbandingan nilai
keandalan dan ketersediaan antara sistem pulverizer yang ada sekarang dengan sistem
yang ditawarkan. Hasil perbandingan menunjukkan lebih optimal bila sistem terdapat
6 pulverizer. Dimana 4 pulverizer operasi dan 2 lainnya dalam kondisi standby.
Pemilihan dilakukan berdasarkan perbandingan cost operasi pada masing-masing
sistem.

Key words — Reliability, Availability, Pulverizer, Distribution test, simulation
Weibull++, and Blocksim.
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Abstract

Pulverizer plays a very vital role in the coal firing process at steam power
plant. Pulverizer determines whether the next process can take place or not. The
pulverizer system requires high system level reliability so that pulverizing coal can
be carried out and can continue the firing process. In several studies that have been
conducted on the reliability of pulverizer system in several power plants in Indonesia
have a low reliability value. Several researches are conducted by Ratna Wulansari in
2006 with study case at PT. PJBUP Paiton, Budiharjo in 2016 with study case at PT.
DSS Serang and Slamet ryadi in 2007 at PT. YTL East Java.

So from that the author took the initiative to conduct research on the
reliability and the availability of the pulverizer system at the PT. PJB UBJOM
Pacitan. Reliability becomes something important because it directly affects the
performance of a system, so that increased reliability must continue to be carried out
through a reliability strategy. There are two ways to improve the value of system
reliability, one of which can be done by providing redundancy to the system (Artana
& Dinariyana, 2013). This technique is useful for supporting components, namely by
providing or placing a backup unit in parallel. The methods used in this research are
using simulation with the help of Weibull ++ and Blocksim software to obtain
reliability and availability number at the system level. The main data needed is the
TTF and TTR of each pulverizer on the system. Then the the data is tested to find out
the right distribution for the data. Then calculate the parameter of the distribution.
The parameter will be used to calculate the reliability and availability of the software
that will be used. The results of this study are a comparison of the value of reliability
and availability between the current pulverizer system and the system offered. The
comparison results show more optimal if there are 6 pulverizers. Where are the 4
operating pulverizers and 2 others in standby. The selection is based on the
comparison of operating costs for each system.

Key words — Reliability, Availability, Pulverizer, Distribution test, simulation
Weibull++, and Blocksim.
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CHAPTER |
INTRODUCTION

1.1. Background

In Indonesia, the type of power plant that has the largest capacity as electricity
producer in Indonesia is the Steam Power Plant (PLTU). According to data in 2016,
the capacity of PLTU installed in Indonesia is 16,779.00 MW!. So that the PLTU
becomes a very important part in meeting electricity needs in Indonesia.

In the process of electricity production in the PLTU, of course, it requires energy
for the process. The energy used in this power plant comes from coal. The process of
providing coal fuel in a power plant is usually called a coal handling / coal firing
system. The process that is categorized as this begins in the coal process that just
enters the ship and then is placed in an area called the coal pile through a stacking
process. Stacking is the process of moving coal from barges to coal piles. Reclaiming
process is needed, where in this process the coal is moved from the coal pile to the
coal silo. Coal is dredged and moved from coal piles using a stacker and the reclaimer
is then transported by a conveyor to the coal silo. After being accommodated in coal
silos, the coal will be forwarded to the coal feeder to regulate the amount of coal
needed in the manufacturing process. Then after from the coalfeeder, coal is sent to
the pulverizer to be mashed so that it can facilitate the buying process. The next
process is carried out with the help of the Primary Air Fan, Coal will be forwarded to
the furnace through a pipe. Then the coal is used as fuel to heat the boiler.

In the coal handling system / coal firing system there is a pulverizer
subsystem which is a very important component in the Steam Power Plant. Pulverizer
plays a very vital role in the coal firing process. The quality of the pulverized coal
will determine the burning process later. This pulverizer also determines whether the
next process can take place or not. If the Pulverizer is not operating, the company
cannot produce electricity in accordance with the desired target, and the worst impact
is the electricity can not be supplied to the consumer and the company’s income is
reduced. Of course the pulverizer system requires high system level reliability so that
pulverizing coal can be carried out and can continue the firing process.

In several studies that have been conducted on the reliability of the pulverizer
system in several power plants in Indonesia, both component level and system level
have a low reliability value. So that if the value of reliability value is low, it can cause
the system to stop operating. In the research conducted at PT. PJB UP Paiton by Ratnha
Wulansari in 2006, examined the reliability of the pulverizer system. In the pulverizer
system PT.PJB UP Paiton there are 5 pulverizer units. The minimum number of
pulverizers that must operate in one system is 3 units and 2 other pulverizer units are
in standby condition. In fact, in the case of a system that has 2 standby units, the
pulverizer system is still often down or stopped operating. Then the reliability of the
pulverizer system is analyzed and the results are that using 5 pulverizer units the
reliability value is R(t) = 0,035 dengan t = 365 days (Wulansari, 2006).

! Statistik Ketenagalistrikan Kementrian Energi dan Sumber Daya Mineral tahun 2016



In addition, in another study conducted at PT. DSS Serang by Budiharjo in
2016, the level of availability of the Roller Mill system was investigated. In the roller
mill system PT. DSS Serang there are 3 roller mill units. In the condition of reality
on this system, the pulverizer often experiences failure damage to its components so
that the system goes down. Then analyzed from the system the value of the
operational availability of the system reached 86.92% (Budiharjo & Ikatrinasari,
2018). These results are then optimized from proper preventive maintenance
scheduling so as to increase the value of system reliability.

Then in the research conducted at PT. YTL East Java by slamet ryadi in 2007
the reliability of the pulverizer components was examined. In this PLTU, pulverizer
component failure often occurs outside of the standard maintenance time that has been
determined by the company. That is the preventive maintainment time planned every
3500 hours. This was then analyzed for the reliability of the components of the
pulverizer. Obtained the three most critical components of the pulverizer are;
scrapper, grinding roll, spring. With each reliability value is 0.3822, 0.351, 0.0360
(Ryadi, et al., 2007). Those value of the reliability is very low when referred to the
company's standards. If the constituent components have a low value of reliability,
damage will often occur which can cause the pulverizer to stop operating, then if the
pulverizer component together with other pulverizers then allows the system to stop
anyway.

There is still more research on the reliability of the pulverizer which indicates
that frequent failures occur outside the time determined by each power plant. But the
authors only attach a few of the results of the study.

Here the author realizes that the pulverizer system is a very important part of
the PLTU and also realizes that many studies show that the reliability of the
components and the pulverizer system is quite low so that the pulverizer is often failed
and causes the pulverizer system to stop operating.

So from that the author took the initiative to conduct research on the
reliability of the pulverizer system at the PT. PJB UBJOM Pacitan. At this plant has
5 pulverizer units in each boiler. With 4 pulverizer units in operating conditions and
1 pulverizer unit in standby. Reliability becomes something important because it
directly affects the performance of a system, so that increased reliability must
continue to be carried out through a reliability strategy. There are two ways to
improve the value of system reliability, one of which can be done by providing
redundancy to the system (Artana & Dinariyana, 2013). This technique is useful for
supporting components, namely by providing or placing a backup unit in parallel.

In this study, the system reliability that will be analyzed is PLTU PJB
UBJOM Pacitan. Then if the PLTU has a low pulverizer system reliability, the
researchers will increase its reliability by adding the number of standby pulverizers.
so that the reliability value can met to the reliability standards of PT. PJB UBJOM
Pacitan. This reliability and availability analysis will use a simulation method with
Blocksim software. Of course, this addition will be analyzed by comparison of
investment, maintenance costs, costs of losses when the system is shutdown. This
analyzed will be compared between the system has not been modified and the system



has been added or modified. So that this research can be used as one of the basic
considerations for redesigning the pulverizer system which has relatively high
availability and reliability values and allows for the application of a redundancy
system especially on the pulverizer system.

1.2. Statement of Problem

The problem of this research are:

1. How to determine the distribution test and parameter selection of
pulverizer failure data and repair data?

2. How is the value of reliability of each pulverizers on the system owned by
PT. PJB UBJOM Pacitan?

3. How is the value of reliability and availability of the pulverizer system
owned by PT. PJB UBJOM Pacitan?

4. How many additional components are needed to get the reliability value
that has been determined by PT. PJB UBJOM Pacitan?

5. How to analyze the economic aspect of adding components to achieve the
reliability of the system?

1.3. Research Limitation

The limitation of this research are:

1. The object that will be analyze is limited on pulverizer system at PT. PJB
UBJOM Pacitan Unit 1

2. The analysis carried out is only limited to reliability and availability at the
level of the pulverizer system.

3. Economic analysis carried out is only limited to the analysis of investment
costs, maintenance costs, and costs when the system is shut down.

4. Reliability and availability analysis is carried out in a simulation.

1.4. Research Obijectives

The Objectives of this Research are:

1. To determine the parameters from the distribution fit test of the failure
and repair data.

2. To know the reliability of the pulverizer components at PT. PJB UBJOM
Pacitan

3. To know the reliability value of the pulverizer system at PT. PJB UBJOM
Pacitan

4. To know the amount of components numver that will added for
increasing the reliability number.

5. To know the economical assesment of increasing the reliability value by
increasing the number of componenets.

1.5. Research Beenefits
The results of this study can be used by PT. PJB UBJOM Pacitan to find out
the value of the reliability and availability of the system that it has. In addition, this



research can also be used as an option for companies to improve the reliability of the
pulverizer system if needed.



CHAPTER II
LITERATURE STUDY

2.1. Overview

One of the plants that supply electricity in Indonesia is PT. PJB UBJOM
Pacitan. The plant located in Pacitan is a steam power plant. This PLTU can produce
2x315 MW. In the process of electricity production requires energy for the process.
The energy used in the power plant comes from fuel derived from coal. The process
of supplying coal fuel at the PLTU is usually called a coal firing system. The process
categorized in the coal firing system begins in the coal process that just enters the
ship and then is placed in an area called coal pile through a stacking process. Stacking
is the process of transferring coal from barges to coal pile. Next is the reclaiming
process, where in this process the coal is moved from the coal pile to the coal silo.
Coal is dredged and removed from the coal pile using a stacker and the recliner is
then transported by a conveyor to the coal silo. After being accommodated in the coal
silo, the coal will be forwarded to the coal feeder to regulate the amount of coal that is
needed in the process. Then after the coal feeder, the coal is sent to the pulverizer to
be mashed. So that the firing process can burn the coal easier. After the pulverizing
process is complete, the pulverized coal sent to the burner with the help of primary
air fan. There are 4 coal burners at each corner of the furnace for the same elevation
and pulverizer.

In the Pacitan generation unit, there are 5 Pulverizer units used for the
refining process. In the boiler there are 5 coal burner elevations (elevations A, B, C,
D and E). While coarse coals are dropped again into the pulverizer to be mashed
again. In this process, dirt and foreign objects are often found that are not needed in
the process of combustion of impurities that will not be able to pass through classfier
so that it falls down along with the coarse remnants of coal leading to spillage reject.

In general, the PLTU uses fluid of steam water that circulates in a closed
cycle. Closed cycle means using fluid repeatedly. Figure 2.1 is an illustration of the
process at the PLTU in general. The process is as follows:

1. Water is loaded into the boiler until it fills up the entire area of the heat
transfer surface. In this water boiler it is heated with hot gas as a result of
combustion of fuel with air so that it turns into steam.

2. Steam produced by boilers with a certain pressure and temperature is
directed to rotate the turbine to produce a mechanical power in the form
of rotation.

3. The generator that is connected directly to the turbine will rotate producing
electrical energy as a result of the rotation of the magnetic.

4. Steam turbine output entered into the condenser to be cooled with a cooler.
So that it can turn back into water. Condensate water from steam
condensation is used again. Thus this cycle takes place continuously and
repeatedly.



ﬁ PC Boiler
orce

—

(ea Water)

11?

Figure 2.1. Cycle of The Power Plant Process In PLTU UBJOM Pacitan?

In the Coal firing system, there is a pulverizer which is a very important
component in the Steam Power Plant. Pulverizer plays a very vital role in the coal
firing process. The quality of the pulverized coal will determine the burning process
later. In Figure 2.2. illustrated the relationship between pulverizer systems and other
systems. This pulverizer also determines whether the next process can take place or
not. If the Pulverizer is not operating, the company cannot produce electricity in
accordance with the desired target and then the power plant can not channeling
electricity to the recipient and resulting in reduced income to the company.
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As in the research entitled “Calculation of the optimum number of standby
pulverizer with the Reliability and Basic Risk Method at PT. PJB Unit Pembangkit
Paiton” (Wulansari, 2006) examined the number of pulverizers that are optimal in the
subsystem to minimize the operational risk of PT. PJB UP Paiton I. The background
of this research is the high failure frequences of the pulverizer in the boiler coal firing
system. PT. PJB UP Paiton has 5 pulverizer units. The minimum amount of pulverizer
that must operate in one system is as many as 3 units and 2 other pulverizer units are
used for standby systems. Nevertheless, the pulverizer subsystem is still experiencing
failure due to the number of less than 3 units. Therefore it is necessary to analyze the
reliability of the pulverizer. So that it can be used to determine the number of
pulverizers that can guarantee the generating system can operate continuously in
supplying electricity.

The result of this study found that the reliability system using pulverizer units
was R(t)= 0,035 with t = 365 days obtained from the montecarlo simulation which
was assisted by Reliasoft software. With a very low reliability value, the calculation
of the optimal number of pulverizers to obtain high reliability values with low risk is
carried out. Where the value of this risk is a loss in the form of cost. After calculating
the simulation results, the optimal number of components is 8 pulverizers with system
reliability values R (t) = 1 with a total cost of Rp.1,150,066,727 / year. Along with
the addition of the number of puverizers the total cost of risk is getting smaller due
to better system reliability. Risk in this case is an impact in cost of downtime when
the failure occured.

In another study from entitled “Optimization of maintenance time intervals
for reliability values for the effectiveness of the pulveriser system at PT. YTL Jawa
Timur " (Ryadi, et al., 2007) determined the value of reliability at the shutdown
system with various criteria set. The eligibility criteria for replacement are
determined by components in priority and a comparison of the shut down system
results from the analysis that has been applied. The background of this research is the
frequently appeared breakdown signal of pulverizer system in the control room
engineer. This signal appears outside of the component maintenance time which
planned every 3500 hours (PM3500). The reality in the field is that there are
components that are damaged outside the schedule, this is what will be analyzed for
the redetermination maintenance intervals. The results of these calculations are based
on the value of reliability of the components and how to optimize them. The 3 main
critical components that have the lowest reliability and can cause the pulverizer fail.
Thare are scrapper, Grinding roll, and Spring. The reliability value of each of the

critical components for time (3500 hours) is as follows:
Table2.1. The Reliability of each Critical Components

Components Time (Hour) Reliability
Scrapper 3500 0,3822
Grinding Roll 3500 0,351
Spring 3500 0,0360




In the other research with the entitled “Improvement of Roller Mill
Reliability with Root Cause Analysis and Preventive Maintanance Approach”
(Budiharjo & Ikatrinasari, 2018), the most critical components will be analyzed
which can affect the failure of the coal mill system.

Based on operational data in 2015 there have been 64 times failure to roller
mill spare parts - Boiler PT. DSS Serang with 946.67 hours of repairs. This research
was conducted with the aim of improving the reliability of the Roller Mill system.
Searching for the root cause of the problem using cause and effect diagram method
and root cause analysis, and the actions with a preventive maintenance approach. The
data from Roller Mill operational availability before Preventive Maintenance are as
follows:

Based on previous studies regarding the reliability of pulverizers in several
power plants in Indonesia are very low, So from that the author took the initiative to
conduct research on the reliability of the pulverizer system on the other steam power
plant that is PT. PJB UBJOM Pacitan. Where in this pulverizer system, to pulverize
the coal, 5 pulverizers are needed on each boiler. With 4 pulverizers in the system in
the operation condition and the other is standby.

Reliability becomes something important because it directly affects the
performance of a system, improving can be done with several strategies. There are 2
models of reliability techniques (Heizer & Render, 2011) :

1. Increased component by component. Component reliability is a design

problem or specification regarding the responsibility of the engineering

design department. However, users can play a role in improving components
with research studies on improving quality factors.

2. Provides redundancy. This technique is useful for supporting a component,

namely by providing or placing a standby unit in parallel.

In this research, system reliability will be analyzed. Then if the PLTU has a
low system reliability, then it will increase its reliability by adding the number of
standby pulverizers. So that the reliability value can met to the reliability standards
of PT. PJB UBJOM Pacitan. Also this addition will be analyzed the comparison of
investment between the current system with the system that will be modified. So, this
research can be used as one of the basic considerations for redesigning the system
components which have relatively high reliability and availability values and allow
for the implementation of a redundancy system especially on the pulverizer system.

2.2. Pulverizer
In the PLTU (Steam Power Plant) system, the coal pulveriser mill plays an
important role in achieving efficient combustion in the furnace (combustion
chamber). Coal from the coal yard, before it can be used for combustion in the furnace
must pass a certain process in the coal pulveriser mill, including:
a. Softened (grinded) takes place in the bowl in the coal pulveriser mill. The
coal from the coal inlet pipe will immediately fall in the middle of the bow!I.
By moving the bowl round, the coal will be directed to the edge so that it



can be softened by a roll grinder. The purpose of this grinding process is to
get small coal to accelerate the combustion process in the furnace.

b. Dryed. When the primary air enters the coal pulveriser mill through the
vane-wheel, the turbulence of the primary air will be able to lift the coal
particles upward towards the separation area. At present, primary air with
high temperatures will function as a coal dryer in the coal pulveriser mill.
c. Classified. Coal in the form of small particles, will be classified by the
classifier based on the desired fineness, that is 75 ~ 80% of the 200 mesh
escaped coal particles. The following is a picture of the pulverizer's outer
appearance

Figure 2.3 Pulverizer*

2.2.1. Type of Pulverizer

Each factory has a way to determine the type of mill pulverizer. When viewed
from the rotation the mill pulverizer is divided into three, namely: High Speed Mill
pulverizer, Medium Speed Mill pulverizer, Low Speed Mill pulverizer. The
pulverizer mill used at the Pacitan PLTU is a type of Medium Speed Mill pulverizer.
Most mill pulverizer types are marked with letters and numbers, B & W 89G for
Babcock & Wilcox products, while ABB CE factory is HP 963 type. For HP 963 it
means: 96 is Bowl size = 96 inches, while 3 is the number of grinding rolls .

4 Report of Onthe Job Training PT. PJB UBJOM Pacitan



10

2.2.2. Work principle

The start-up pulverizer starts by turning on the pulverizer drive motor then
opening all valves on the primary air duct so that the primary air from the Primary
Air Heater flows into the pulverizer. Primary air is supplied by Prymary Air Fan
(PAF). After the primary air flow reaches a steady state and the desired temperature,
the air seal is flowed by opening the Seal Air Valve. The air seal is supplied by the
Sealing Air Fann (SAF). The sealing air function is to prevent coal powder from
coming out of the pulverizer and preventing coal powder from polluting the
lubricating oil on grinding roll assemblies. Sealing air pressure is slightly higher than
primary air pressure.

After the primary air and seal air work properly, the coal feeder is turned on
so that the coal enters the pulverizer and the grinding process begins. Classifier
openings are set at around 50-60% so that the softness of the coal powder which is
channeled to the burner through the Coal Pipe is 200 mesh. Raw coal enters the coal
bunker into the pulverizer through a coal feeder that regulates the amount of coal that
is based on weight (Gravimetric). The coal falls on the rotating grinder table crushed
by the roller into powdered coal. The hot primary air that enters the pulverizer brings
powdered coal to the coal burner through the classifier and falls back to the grinding
table.

The primary air enters the pulverizer through the cavity (throat) with
sufficient speed to bring the pulverizer fuel to the coal burner. Heavy objects or
foreign objects mixed with coal such as pieces of iron, pyrite, stones etc. will be
thrown out of the grinding table through the throat, swept by the pyrite plow to the
pyrite hopper.

The pulverizer system is also equipped with a water seal, which is the sealing
air system that serves to provide sealing air at three locations, namely air seal in the
yoke, roll wheel and coal feeder (FDR Motor). The water seal on the roll wheel
functions to provide sealing on the side of the roll wheel bearing so that the dust /
granules of coal do not enter, so that it does not pollute the bearing lubricant on the
roll wheel. While in yoke, the water seal functions as a seal between the outside air
and the pulverizer room, so that the air in the pulverizer does not come out or leak
through the yoke gap or the gearbox. The water seal also supplies the coal feeder to
provide positive pressure from the coal feeder to the pulverizer. To prevent hot air
from being loaded with coal dust from the pulverizer it flows up to the coal feeder,
where it is feared there could be an explosion in the bunker due to the intensity of hot
air meeting with coal dust. The design of seal air systems for pulverizers and coal
feeders is supplied from one Seal Air Fan (SAF).
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Figure 2.4 Air Supply System to Pulverizer®

Under normal conditions primary air serves to transport and maintain the coal
output temperature of the pulverizer is constant 660C. Setting the amount of primary
air flow will be adjusted to the amount of coal flow into the pulverizer by adjusting
the opening of the flow damper, while maintaining the output of coal powder from
the pulverizer by regulating the hot damper and cold damper.

At the start pulverizer, the initial stage that must be fulfilled is to open the
PA dumper and set a minimum PA of 40 t / h, at this stage cold dampers (cold PA
air) still open 100% and gradually the hot dumper will control the coal output
temperature by 66 C. Under normal operating conditions the magnitude of the
primary air flow will adjust to the amount of coal flow into the pulverizer, while the
coal output temperature of the pulverizer is maintained at 66 C according to the type
of coal used by the PLTU Pacitan.

2.2.3. Main Pulverizer Components
The main parts of the pulverizer can generally be divided into three parts,
namely the gearbox, the bottom housing, the middle house intermediate housing, and
the top house top housing. Figure 2.5. shows a picture and location of the components
in the mill pulverizer along with an explanation of its function.
1. Gearbox
The gearbox on the pulverizer functions to change the rotation, from the
desired high rotation speed. The gearbox is located below (bottom
housing), the gearbox on the pulverizer is the main function for turning
the yoke and grinding ring.

5 Report of Onthe Job Training PT. PJB UBJOM Pacitan
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Figure 2.5. Pulverizer®

. Bottom Housing

The primary air inlet is a cylindrical space below the throat ring. Primary
air entering through the throat ring transports fine coal, another function
is to circulate coal and dry coal.

Cylinder loading functions to adjust spring. In the Pulverizer tire pressure
on the grinding ring is obtained from the screw spring pressure installed
between the spring frame and the preassure frame namely spring or
spring. The length of this spring is maintained in the operating area in
order to obtain adequate grinding pressure.

Innerting Header is a wet steam steam pipe that enters the mill which
functions to clean the pulverizer from fine coal which pollutes the
pulverizer.

. Intermediate housing

The intermediate housing is the center of the pulverizer. At the
intermediate housing there is a door that can be opened during the
maintenance process.

Seal air pipe Is a pipe where the air flows seal.

Seal air header is the main air collector.
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Grinding ring is made of wear-resistant material, GRS functions as a table
or tire stand and rotates with a yoke that is below it.

Spring air function is to put pressure on the tire.

Top Housing

Classifier functions to separate the coarse coal powder (coal finesses)
from the smooth one, wherein the smooth one goes directly to the
combustion chamber and the coarse one falls down again.

Raw coal inlet pipe is where the place of the coal enters the pulverizer by
being dropped from the middle part of the classifier. This allows coal to
fall straight into the middle of the cone cover.

The air header seal is located on the inner wall of the top pulverizer in the
middle between the bottom of the louver section classifier and the bottom
of the house over the pulverizer. This water header seal supplies air seal
to three tires. The perapat air pressure here is kept constant at 635 mmHg
higher than the grinding zone.

2.3. Comparasion and Proposed Method

In this section will be explained and compared between two methods. There
are Markov Modelling (Analyticall Method) and Reliability Block Diagram (RBD)
Simulation using software. The general explanation between this method explained

below:

Markov modeling is one technique that is able to accommodate time
improvements into the evaluation of system reliability (Artana &
Dinariyana, 2013). This markov method can be applied to discrete
systems or continuous systems. Discrete system is a system that changes
state (state) can be observed /occur discretely. Whereas a continuous
system is a system where changes in conditions and system behavior
occur continuously. In general, this method describes each probability of
the condition/state of a system along with its transition. Then calculate the
probability of each of these states using mathematical equations. Then the
sum of the probability values is the value of its availability.

RBD Simulation. One of the digital simulation is Reliabilitiy Block
Diagram simulation. RBD is a graphical representation of a system
describing the function of the system and shows the logical
interconnections of components needed to fulfill this function
(Gardarsdottir, 2014). A thorough understanding of how the components
function and how these functions affect the system operation is necessary
before analyzing reliability of any system. RBD is useful for gaining this
understanding and identifying the types and levels of data and other
information needed for further quantitative reliability analysis. The
system level RBD model is established as a function of the components
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(the blocks in the diagram). Having the life distributions for the
components, i.e. the individual reliabilities, reliability metrics of interest
can be obtained for the whole system based on the reliabilities of the
components. The commercial BlockSim software is for establishing and
running the RBD model, i.e. for accepting the models of all components
and for undertaking all computations and simulations that are based on
these models.

2.3.1. Input Process Comparasion

The process markov modell is the failure rate and repair rate which will be
used to determine the probability of each stat. So that later you can find out the value
of availability of the system. But the character that must be possessed by a system so
that this system can be modeled using the markov approach is if the system or
component in the system has a distribution with a constant failure rate (Priyanta,
2000). The probability distribution function that has a constant failure rate is an
exponential distribution.

The use of input in the simulation is the same. Use parameters that have
passed the distribution testing stage and have chosen the right parameters according
to the existing data distribution. So that the use of this simulation does not limit the
system or components that have a certain distribution. In the simulation we can add
other inputs besides time to failure and time to repair, it can also input the scheduled
maintanance, so that we can get more accurate availability values.

2.3.2. Data Process Comparasion

The process of using this RBD simulation method is very easy. In general, to
get the value of system reliability only requires two stages, namely (Wang, et al.,
2004). Construct the reliabiliity model and analyze that model. After describing the
system design, you can then analyze reliability first by inputting the parameters
obtained from the distribution test using Weibull ++ software on each block on the
system that has been drawn. Then enter the system parameters. The advantages of
this model are:

o casily model large, repairable systems

e no restrictions on the failure, repair, and other time distributions in the

system

o dependent relations between the failure, repair, and other events easily

accounted for

e easy to construct, understand, modify, and incorporate

e any system additions

o all reliability indexes are obtainable

e both long-term and short term solutions easily obtained.
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So, the consideration in choosing this method is because the reliability
assessment by means of analytical methods or mathematical methods will be very
complicated when applied to this case. Because this object of this research can be
categorized as a system complex, for example, a system with redundancy, standby,
and k-out-of-n structures. The system will be more complex if there is a repairable
component in the system (Gardarsdottir, 2014). The use of analytical methods will
be very intense and even tends to be sullit and impossible to solve (Gardarsdottir,
2014).

Solution one of the mathematical methods described above is the Markov

chain. In the process of evaluating the reliability of a system, it requires many long
stages. Among other things is the making of state diagrams, determining failure and
repair rates, determining transition between states, making matrix, making equations
of the probability of each state and the last is calculating system reliability from these
equations.
In this study the markov method will be very long if used. Because in this case an
assessment of the reliability of the system at the current plant will be carried out. then
it will be optimized by adding the number of standby systems if the system reliability
is currently below the standard. So that in this study it is possible to do reliability
analysis many times.

For example, if markov analysis is used in this study. So the possibility of
the state of the system owned by the current pulverizer system with 5 components is
32 states. Where the number of states is 2 (Baghela, 2012). With n is the number of
components in the system and 2 is the number of conditions that might occur ie
operation and failure condition. With a very large number of states and components
on a repairable type system. Then the existing equation to calculate the probability in
each state will be very much and very difficult to be solved. Likewise the magnitude
of the matrix.

If the reliability of the current system has been obtained and has a low
reliability, it needs to be optimized by adding the number of standby systems. This
means that reliability assessment is needed again with the number of components
being 6 pieces. So the number of states to be analyzed becomes 64. In the second
reliability assessment, it will be more complicated because it has a larger number of
states. That is the analysis so far if the reliability of the system has not reached the
standard value. So that the RBD simulation method uses software analysis to be used.

2.4. The Concept of Reliability

Reliability is defined as the ability of a component or system to carry out
functions that are needed in the environment and certain operational conditions for a
predetermined period of time. Reliability is one aspect that can affect the success of
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the production process. Reliability becomes very important because it will affect
maintenance costs and also affect the profitability of the company. In general there
are two methods used to evaluate the reliability of a system, namely:
a. Quantitative method
Quantitative method is a method of analysis carried out in mathematical
calculations. This method can be done through obtaining maintenance
data.
b. Qualitative analysis
Qualitative methods are methods of analyzing quality of a mode and the
impact of failure. These are several qualitative methods, such as, Failure
Mode and Effects Analysis (FMEA), Failure Mode, Effects Criticality
Analysis (FMECA). Fault Tree Analysis (FTA) etc.

2.4.1. Random Variable

In analyzing the reliability of a system, it will not be separated from the
availability of data to be processed. The value of the reliability of a component will
depend on time. For this reason, reliability analysis will be related to the probability
distribution with time as a random variable.

Random variable is a value or parameter that will be measured in data
processing. In order for probability theory to be applied, the event or values must be
random to time. Parameters of events to be measured, for example, time to failure
and time to repair, are variables that randomly randomize time or space. This random
variable is defined discretely and continuously. (Billiton & Allan, 1992).

2.4.2. Distribution Test
Distribution test is used to test a set of failure time and repair time of a
component. So that the distribution of these components will be known. With the
help of Weibull ++ software, the most appropriate distribution of time to failure and
time to repair is done by using three types of distribution tests, namely:
a. Avarage Goodness of Fit (AvGOF)
To analyze the suitability of the data, a goodness of fit test can be used
between the frequency distribution of the observations and the expected
frequency distribution. The Goodness of fit test is based on the
Kolmogorov-Smrnov test, which assumes that the distribution of the
variables being tested is continuous and the sample is taken from a simple
population.
The AvGOF value is obtained from the Kolmogorov-Smirnov (KS) test by
comparing the empirical distribution of data with certain toritis
distributions hypothesized. In principle, if the value of KS is smaller, the
equation for calculating the parameters KS is better:
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Dn = max|Sn(t) — Q(t)| (2.1)

With,

Sn (b) = The cumulative fraction of the number of data failures of
observation results at (t) to total (t) observations

QM = The cumulative fraction of the number of failures results
from the calculation of the expected type of distribution at
(t) for the total (t) calculation

The hypothesis are:

Ho = Data follows a certain continuous distribution
H: = Data follows another continuous distribution

If Dn < Deritical then Ho fails to be rejected, with Deriicar Can be obtained
from the KS test table that available in the statistics book. In Weibull++
software, the value of AvGOF is the difference between the actual data
values and the data generated from the reference distribution owned by
Weibull++ software. So that, the smaller AvGOF the better the distribution
compared to the others.

b. Avarage of Plot (AvPlot)

AvPlot is based on the normalized index of the plot fit test. The test results
are shown in the AvPlot index which is the normalization of the coefficient
correlation (p’), the correlation coefficient value is -1 < p’ < 1, if the
absolute value is close to 1, it will get better. In the Weibull++ software
the value is AvPlot index is obtained by normalizing the correlation
coefficient above. The provisions used are if the smaller the AvPlot value,
then the tested distribution will be better than the others.

c. Likelihood Function Ratio (LKV)

LKV is a method for determining the type of distribution of a data by
comparing the similarities of two models. This test is based on the
likelihood ratio, which illustrates how many times there is a data to the
character of a model. The likelihood ratio is measured based on its
logarithmic value so it is often called the log-likelihood ratio.

The three of those distribution test is used as consideration in making
decisions to determine the distribution to be chosen. in processing data in weibull ++
software, ratings are made based on the weighting of each of the three distribution
tests. Weighting results that have the lowest value of the distribution indicate the best
distribution for data between the time of failure and the length of time for repairs.
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2.4.3. Lifetime distributions

Depending on component characteristics, the failure rate as a function of time
can be decreasing, constant, increasing or a combination of those. Figure 2.4 shows
the so called “Bathtub” curve, which is a useful when explaining these basic concepts
of reliability engineering (Gardarsddttir, 2014). Some distributions tend to better
represent life data and are most commonly called lifetime distributions. There exist a
number of lifetime distributions, the following are the most widely used for this
purpose:
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2.4.3.1. Normal Distribution
Normal distribution is used to describe the effect of time increase when we

can specify the time between damage and uncertainty. This distribution is also used
to describe dependence on time. Normal distribution has the following formula:
e Probability Density Function (PDF)

£(©) = simexp [~ 354 22)

2 o2

Where u is the mean of the times to failure, o is the standard deviation and t
is a variable representing time.

e Cumulative Distribution Function (CDF)

[ 1(t-p?

F(t) = 2 o2 ]dt (2.3)

1 t
o I
Where p is the mean of the times to failure, o is the standard deviation and t
is a variable representing time.

" Wikipedia.com
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Mean Time To Failure (MTTF)
MTTF = p (2.4)

Where u is the mean of the times to failure.

Reliability Function

RO =70 = ) e [-355 ae @25)

Where p is the mean of the times to failure, o is the standard deviation and t
is a variable representing time.

Exponensial Distribution
The constant damage rate model for a system operating continuously leads

to an exponential distribution, with the following formula:

Probability Density Function (PDF)

f(t) =2e M (2.6)
Where A is the failure rate and t is a variable represnting time.
Reliability Function

R(t) = e (2.7)

Where A is the failure rate and t is a variable represnting time.

Cumulatif Density Function (CDF)

F(t) =1—R(t) (2.8)
Failure Rate Function
f(®
At) = RO - =1 (2.9)

Where A is the failure rate and t is a variable represnting time.

Mean Time To Failure
MTTF = [ R(t)dt = % (2.10)

Where A is the failure rate and t is a variable represnting time.
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2.4.3.3. Lognormal Distribution
Lognormal distribution is the distribution that represent the variance failure
distribution.
o Probability Density Function

f(6) = —=exp - 1] 2.11)

o2

Where p is the mean of the times to failure, o is the standard deviation and t
is a variable representing time.

¢ Reliability Function

R(®) = [ f(®) (2.12)

2.4.3.4. Weibull Distribution 2-Parameters

This distribution is used to in reliability calculation. With the variance of
the parameters in weibull distribution, forms of failure behavior can be more easily
modeled. The functions of the weibull distribution are as follows:

Probability Density Function
f) = %(i)a_l exp [— (ﬁ)a] (2.13)

Where g is the shape parameter, n is the scale parameter and t is a variable
representing time.

e Cumulatife Distribution Function

a
F()=1-exp[-(5) ] (2.14)
Where f is the shape parameter, n is the scale parameter and t is a variable
representing time.
¢ Reliabililty Function

R(t) = exp [— (é)ﬁ] (2.15)

e Mean Time To Failure
MTTF = [°R(t)dt = BT (1 + =) (2.16)
Dimana, T(n) = fooo x" e *dx

2.4.3.5. Weibull Distribution 3-Parameters
e Probability Density Function
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o =2(5) e[~ (5] (2.17)
¢ Reliabililty Function
R(t) = 1 — F(t) = exp [— (“TY)B] (2.18)

Where g is the shape parameter, n_is the scale parameter, y is location
parameter and t is a variable representing time.

2.4.4. Reliability Block Diagram

To evaluate the quantitative reliability of a system the first thing to do is
modelling the system into a block of reliability diagrams (Billiton & Allan, 1992).
Reliability block diagram is a graphical description of the relationship of the
components in the fuel system. To make a reliability block diagram of a system,
between the physical form of the system and the block diagram model, does not have
to be the same. This reliability block diagram basically consists of a series and parallel
arrangement.

2.4.4.1. Series System Model

All components in the system are said to be as if all components must work
to make the system successful or only one failure is needed to make the system fail.
The block diagram of the three components of the first, second and subsequent series
is shown in the following figure:

— | R > R [ —> R

Figure 2.7. Seri System Model

To calculate the reliability value of a system that is smashed in series, you
can use the equation (Ebeling, 1997):

Rs(t) =1L, Ri(t) (2.20)

2.4.4.2. Parallel System

All components in the system are said to be parallel if all the working
components make the system a different success, or there is more than one failure
needed to make the system fail. Block diagram of the first, second and next three
parallel components shown in the figure below.
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Figure 2.8. Parallel System Model

To calculate the reliability value of a system that is smashed in Parallel, you
can use the equation (Ebeling, 1997)

Rs(t) =1 —[1I-[1 - Ri(D)] (2.20)

2.5.  Availability

If one considers both reliability (probability that the item will not fail) and
maintainability (the probability that the item is successfully restored after failure),
then an additional metric is needed for the probability that the component/system is
operational at a given time, (i.e., has not failed or it has been restored after failure).
This metric is availability.

Availability is a performance criterion for repairable systems that accounts
for both the reliability and maintainability properties of a component or system. It is
defined as the probability that the system is operating properly when it is requested
for use. That is, availability is the probability that a system is not failed or undergoing
a repair action when it needs to be used. The next table illustrates the relationship
between reliability, maintainability and availability.

Reliability |Maintainability| Availability
44— Constant + Decreases + Decreases
4P Constant + Increases 'f Increases

+ Increases |«=—p= Constant + Increases
* Decreases |«f—p= Constant + Decreases

Figure 2.9. Relationship between Reliability and availability®

8 Reliawiki.com
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The definition of availability is somewhat flexible and is largely based on
what types of downtimes one chooses to consider in the analysis. As a result, there
are a number of different classifications of availability, such as:

2.5.1. Instantaneous or Point Availability, A(t)

Instantaneous (or point) availability is the probability that a system (or
component) will be operational (up and running) at any random time, t. This is very
similar to the reliability function in that it gives a probability that a system will
function at the given time, t. Unlike reliability, the instantaneous availability measure
incorporates maintainability information. At any given time, t, the system will be
operational if the following conditions are met :

The ite functioned properly from 0 to t with probability R(t) or it functioned properlu
since the last repair at time u, 0 < u < t, with probability :

fOtR(t —wm(uw)du (2.21)

With m(u)being the renewal density function of the system.
Then the point availability is the summatioin of these two probabilities, or :

A(t) =R(®) + [, R(t —wm(uw)du (2.22)
With m(u)being the renewal density function of the system.

2.5.2. Avarage Uptime Availability (or Mean Availability), 4 (t)

The mean availability is the proportion of time during a mission or time
period taht the system is available for use. It repsents the mean value of the
instantaneous function vover the period (0,T) and is fiven by :

A(t) =1 [, A)du (2.23)

2.5.3. Steady State Availability, A(oo)
The steady state availability of the system is the limit of the instantaneous
availability function as time approaches infinity or :

A(e) = lim A(6) (2.24)

In other words, one can think of the steady state availability as a stabilizing
point where the system’s availability is a constant value. However, one has to be very
careful in using the steady state availability as the sole metric for some systems,
especially system that do not need regular maintanance. The following figure shows
graphically steady state availability



24
A

A (00) = lim A(T)
At \ T—»

t

Figure2.10 Steady State Availability®

2.5.4. Inherent Availability, At
Inherent availability is the steady state availability when considering only the
corrective downtime of the system. For a single component, this can be computed by

MTTF
At =

SA L — (2.25)
MTTF+MTTR

This gets slightly more complicated for a system. To do this one needs to
look at the mean time between failures, or MTBF, and compute this as follows :

MTBF
At = ———
MTBF+MTTR

(2.26)

This may look simple. However, one should keep in mind that until the
steady state is reached, the MTBF may be a function of time (e.g., a degrading
system), thus the above formulation should be used cautiously. Furthermore, it is
important to note that the MTBF defined here is different from the MTTF (or more
precisely for a repairable system, MTTF, mean time to first failure).

2.5.5. Achieved Availability, Aa

Achieved availability is very similar to inherent availability with the
exception that preventive maintenance (PM) downtimes are also included.
Specifically, it is the steady state availability when considering corrective and
preventive downtime of the system. It can be computed by looking at the mean time
between maintenance actions, MTBM and the mean maintenance downtime, M or:

4 = _MTBM
= MTBM+M

(2.27)

2.5.6. Operational Availability, Ao
Operational availability is a measure of the average availability over a period
of time and it includes all experienced sources of downtime, such as administrative

° Reliawiki.com
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downtime, logistic downtime, etc. Operational availability is the ratio of the system
uptime and total time. Mathematically, it is given by:

Uptime
Ao=—2"0
Operating Cycle

(2.28)

Where the operating cycle is the overall time period of operation being
investigated and uptime is the total time the system was functioning during the
operating cycle. When there is no specified logistic downtime or preventive
maintenance, the above equation returns the Mean Availability of the system. The
previous availability definitions are a priori estimations based on models of the
system failure and downtime distributions.

2.6.  Economic Assesment

In economic analysis which will be the basis of comparison between the
existing and modifeid systems, there are 3 costs that need to be taken into account.
Namely investment costs, failure costs and preventive maintenance costs. Investment
costs are the costs needed to add 1 pulverizer to the system. Where this fee will be
included in the calculation of the modified pulverizer system. Failure costs (Cf) are
costs incurred as a result of failure to non-estimated components resulting in loss of
company revenue. This fee consists of spare parts costs, costs of losing income and
labor costs which are calculated as follows:

Ct = [(Labor Cost x Repair Time) + (Corrective Maintanance Time x Material Cost)]
+ Shutdown cost (IDR)

Planned maintenance costs (Cp ) represent costs incurred due to planned
scheduled maintenance of the company. In this calculation, the maintenance costs
intended are labor costs and material costs. The following are the formulas used to
calculate preventive costs.

Cp =[(Labor Cost x Repair Time) + (Preventive Maintance Time x Material Cost)]

After calculating these aspects from each system, then a comparison will be
made. The most optimal system will be chosen, namely the system that has the least
total cost.
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3.1. Flowchart Methodology

BAB 111
METHODOLOGY

The following is an overview of the steps in conducting this research:

Literature Study

1. Power plant

v
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v
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|

Colecting Data
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v
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Availability Simulation
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Power plant
Standard
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Determining the Optimal
Number of Pulverizers

27




28

3.2. Problem Identification

In the first process in this study the author has an interest in fields related to
power plants as well as in the science of reliability. The author found a problem from
several previous studies which stated that the reliability of the system and the
pulverizer component were fairly low. Especially in Indonesian steam power plant.
The pulverizer component often fails when outside the schedule of repairs. The high
failure rate at the level of the pulverizer component can affect the reliability of the
pulverizer system. So, the worst effect is the system will go down or stop operation.
Then the pulverizer cannot supply fuel to the furnace at the PLTU. If the PLTU fail
to operate, this will be very detrimental for the company and the recipient of
electricity distribution both for the community and industry. So the author initiated to
carry out research on the analysis of the reliability and availability of the pulverizer
system at the Pacitan PLTU.

3.3. Literature Study

Literatur Study is the step when the author learn the teoritical study from any
literature that related to this research. The source of this reaserch are from journal,
Science Website, book, and others. In this step, the study are related to reliability,
availability analysis.

3.4. Colecting Data

This step will help the author to finish the research by collecting data from
the company. The data that needed in this research are P&ID system, historical data
of time to failure and time to repair. These data can help the author finish the
calculation process.

3.5. Goodness of fit teston TTF and TTR data

Goodness - of - fit test is used to test a set of failure time and repair time
components so that the distribution of these components will be known. The method
used to carry out the test is Avarage Good Fitness (AvGOF), Avarage of Plot (AvPlot),
Likelihood Function Ration (LKV). Determination of the distribution of this data will
be determined with the help of Weibull ++ software.

3.6. Reliability Calculation on Every Components

After knowing the data distribution of failures and repairs, the next is the
calculation of reliability on each component in the pulverizer system. Determination
of reliability can be done by manual calculation by entering the parameters obtained
from the results of testing the previous distribution into the formula listed in Chapter
I1. Because of the aim of this research is analysis system reliability, it will require a
type of distribution and parameters for each component to be used as input. So that
the highest value of reliability will be defined as a reference.
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3.7. Reliability Block Diagram

Before analyzing the reliability of a system, the first thing to do is to model
the system into a block of reliability diagrams (Billiton & Allan, 1992). Block
reliability diagram is a graphical description of the relationship of the components in
the pulverizer system. This block diagram of reliability diagram basically consists of
a series and parallel arrangement or a combination of series and parallel arrangement.
This stage of the completion process is assisted by Blocksim Software.

3.8 Reliability and Availability Simulation

To get the value of reliability and availability, a simulation using the software
blocksim will be carried out. By doing input parameters from failure distribution and
repair distribution that have been obtained on each block that has been made before.
This input parameter is useful as a reference for the existing system track record for
future simulation.

3.9 Addition of Standby Components

After obtaining the reliability and availability values on the pulverizer
system, the results of these values can be compared with the minimum standard of
reliability or availability value of the power plant at certain time intervals. If the
system reliability or availability is still below the standard set by the power plant, a
number of new standby pulverizers will be added to the system. Then after that a
reliability and availability assessment will be carried out again.

3.10 Economical Analysis

When the new system has reached the reliability or availability standards that
are owned by the power plant, then the next step is an economic assessment.
Economical analysis will be conducted in both existing system and new system. The
cost to be calculation will be carried out based on the maintenance costs, investment
costs in new pulverizer, losses costs when the system is shut down.

3.11. Determining the Optimal Number of Pulverizers

This process is the last process in this research. This stage will determine the
selection of the optimal number of pulverizers based on the lowest cost level by
comparing the existing system costs and new system costs.
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CHAPTER IV
DATA ANALYSIS AND DISCUSSION

4.1. Pulverizer System

Pulverizer system is the object that will be analyzed in this research. In the
Coal fuel firing system, there is pulverizer system which is a very important
component in the Steam Power Plant. Pulverizer plays a very vital role in the coal
firing process. The quality of the pulverized coal will determine the burning process
later. In Figure 4.1. illustrated the relationship between pulverizer systems and other
systems. This pulverizer also determines whether the next process can take place or
not. The pulverizer system consists of 5 pulverizers (factories) in each unit. Where
in the picture circled below is a pulverizer system. This system consists of 4
pulverizers which are always operating and 1 in standby. Where the standby
pulverizer functions as a component that keeps the pulverizer system operating. In
order for the system to continue to run, the 4 pulverizers must be operated
simultaneously. The pulverizer system gets a coal supply to be crushed from the coal
feeder system. Which will then be continued through 4 output pipes in each pulverizer
and will be burned at 4 burners located at each corner of the boiler.

B
-4
i

1

o sy L E;Jﬁ»
e offfd offl ol off offf off o/l Tr:ii

Figure 4.1. P&ID of Pulverizer System'°

10 Source : PT. PJB UBJOM Pacitan Data
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4.1.1. Pulverizer A Reliability Analysis

After the operational log is collected from PT. PJB UBJOM Pacitan, then the
next step is calculating TTF (Time To Failure) number. Before calculating the TTF,
the first step is knowing the what kind of the failure that make the pulverizer is down.
Because the data provided is not equipped with data information of pulverizer down
causes. Then a questionnaire is made that lists all types of failures found in the
operational log pulverizer. Furthermore, it is given to PJB UBJOM Pacitan engineer,
so the type of failure that causes the pulverizer down can be known. The questionnaire
is attached at the end of the report. The following is the TTF of Pulverizer A from
2013-2019.

Table 4.1. Time To Failure of Pulverizer A

Data No. TTF (Hour) Mill Part
1. 3981 Drain Innerting Mill
2. 9433 Mil Abnormal Sound
3. 1624 Pyrite Mill
4. 257 VaneWheel
S. 7369 Mil Abnormal Sound
6. 272 Scrapper
7. 4461 Scrapper
8. 8545 Pyrite Mill
9. 5349 Sealing Air Mill
10. 586 Orifice
11. 1599 Mill Trip

After TTF data is obtained, then the distribution test can be done according
to the existing data. Determining the best type of distribution is based on the three
test parameters, that are Avarage Good Fitness (AvGOF), Avarage of Plot (AvPlot),
dan Likelihood Function Ration (LKV). Determination of the distribution type is done
with the help of Weibull++ software. the steps are as follows:

1. The TTF of pulverizer that that has been obtained, inputted to the Weibull

software for testing.

2. The Weibull++ program will do three tests, namely AvGOF, AvPlot, and

LKV. Each of which has its own function in determining distribution.
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3. The result of program running process are the ranking of the calculation
result of each test parameter. So that the type of distribution can be

selected . The following are ther results of running program.

Table 4.2. Distribution Determination of Pulverizer A

Distribution AvGOF AvPlot LKV Ranking
1P-Exponential 0.69746722 5.989528473 -102.108 2
2P-Exponential 6.626211795 8.013789883 -101.382 4

Normal 7.26361726 5.083614343 -104.562 5

Lognormal 10.33245179 6.513978193 -103.061 6

2P-Weibull 0.976222787 5.384844767 -102.337 3

3P-Weibull 0.00685855 4.589022505 -102.998 1

From the above data we can see that the 3P-Weibull distribution is ranked
first in the distribution ranking. Therefore we choose the 3P-Weibull distribution as
a reliability distribution.

The next step is to determine the parameters of the 3P-Weibull distribution
to find out the reliability value of Pulverizer A. Weibull++ software is used to find
parameters from the 3P-Weibull distribution. The parameters obtained are

B =1.057263
n=4816.71168

y = -383.8575

With the distribution and parameters that have been determined with the
help of the Weibull ++ program, then it is included in the following reliability
equation (2.18) 3P-Weibull disribution.

t— (—383.8575))1'057263]

R(t) =1—-F(t) = exp [‘( 4816.71168

Table 4.3. Reliability of Pulverizer A
Time (t) Reliability
R()
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720 0.810073
1440 0.698954
2160 0.600992
2880 0.515470
3600 0.441248
4320 0.377100
5040 0.321830
5760 0.274328
6480 0.233586
7200 0.198702
7920 0.168878
8760 0.139550

17520 (2 years) | 0.018183

From Table 4.3 we can conclude that the reliability of pulverizer is
decreasing from the first month to the second year. if we see itin a year the reliability
of the pulverizer component is 0.139550. With the failure rate 0.000228/Hr which is
means in the first year there are 1.99 times of failures. And in the second year
operations the reliability is 0.018183. With the failure rate 0.000237/Hr which is
means in the seecond year operations there are 2.0 times of failure. Where mean time
to failure of pulverizer A is 4328 Hr.

These results if we reffer to the data that is owned is already quite
representative. Where the failure that occurred in 2013 was 1 time, in 2014 there were
0 times, 2015 amounted to 3 times, 2016 there were 3 times, 2017 was 1 time of
failure, 2018 there were 2 times of failure and 2019 still have no failure occured. So
if it is matched with the number of failures obtained from the value of the failure
rates, it is appropriate. Where the failure was caused most by scrapper and pyrite mill.
If you see the results of the failure rate in the first and second years having a number
of failures that are not much different, namely 1.99 and 2.0, it can be concluded that
the pulverizer A can have entered the useful period in the bathup curve or also called
the constant failure rate.

In the Figure 4.2 is a graph that illustrates the reliability of the pulverizer
component from the first year to the second year. Then in Figure 4.3 is a graph that
illustrates the reliability of the first year to the second year.
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Figure 4.3. Failure rates Graphics of Pulverizer A.

4.1.2. Pulverizer B Reliability Analysis
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After the operational log is collected from PT. PJB UBJOM Pacitan, then the
next step is calculating TTF (Time To Failure) number. Before calculating the TTF,
the first step is knowing the what kind of the failure that make the pulverizer is down.
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Because the data provided is not equipped with data information of pulverizer down
causes. Then a questionnaire is made that lists all types of failures found in the
operational log pulverizer. Furthermore, it is given to PJB UBJOM Pacitan engineer,
so the type of failure that causes the pulverizer down can be known. . The
guestionnaire is attached at the end of the report. The following is the TTF of
Pulverizer B from 2013-2019.

Table 4.4. Time To Failure Data of Pulverizer B

Data No. TTF (Hour) Mill Part
1. 3385 Mill High Ampere
2. 9184 Mil Abnormal Sound
3. 7291 Motor Bearing
4. 6041 Deflector Mill
5. 1865 Scrapper
6. 1896 Lube Qil
7. 38 Scrapper
8. 711 Pyrite Mill
9. 364 Lube Qil
10. 12138 Spring Grinding
11. 437 Orifice
12. 13 Mil Abnormal Sound
13. 3314 Lube Oil
14. 171 Bowl and Scrapper

After TTF data is obtained, then the distribution test can be done according
to the existing data. Determining the best type of distribution is based on the three
test parameters, that are Avarage Good Fitness (AvGOF), Avarage of Plot (AvPlot),
dan Likelihood Function Ration (LKV). Determination of the distribution type is done
with the help of Weibull++ software. the steps are as follows:

1. The TTF of pulverizer that that has been obtained, inputted to the Weibull

software for testing.

2. The Weibull++ program will do three tests, namely AvGOF, AvPlot, and

LKV. Each of which has its own function in determining distribution.
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3. The result of program running process are the ranking of the calculation
result of each test parameter. So that the type of distribution can be

selected . The following are ther results of running program.

Table 4.5. Distribution Determination of Pulverizer B

Distribution AvGOF AvPlot LKV Ranking
1P-Exponential 60.20187792 | 9.868693283 -127.79538 6
2P-Exponential 4.266387608 | 4.528877698 -130.8701 3

Normal 31.35652109 | 8.954098918 -135.01287 5

Lognormal 7.611452976 5.14868803 -127.02321 4

2P-Weibull 0.024004219 | 2.915665733 -125.94422 1

3P-Weibull 0.025768186 | 2.937214098 -125.90758 2

From the above data we can see that the 2P-Weibull distribution is ranked
first in the distribution ranking. Therefore we choose the normal distribution as a
reliability distribution.

The next step is to determine the parameters of the 2P-Weibull distribution
to find out the reliability value of Pulverizer B. Weibull++ software is used to find
parameters from the 2P-Weibull distribution. The parameters obtained are

f =0.556015

n = 2739.632922

With the distribution and parameters that have been determined with the help
of the Weibull ++ program, then it is included in the following reliability equation
(2.15) of 2P-Weibull distribution.

t 0.556015
0= - )
®© exP[ 2739.632922 ]

Table 4.6. Reliability of Pulverizer B
Time (t) Reliability
R()

720 0.621465
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1440 0.496913
2160 0.416367
2880 0.357660
3600 0.312238
4320 0.275774
5040 0.245747
5760 0.220552
6480 0.199104
7200 0.180631
7920 0.164568
8760 0.148309

17520 (2 years) | 0.060457

Reliability, R(t)=1-F(t}
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Figure 4.4 Reliability vs Time Graphics of Pulverizer B
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Figure 4.5. Failure Rates Graphics of Pulverizer B

From Table 4.6 we can conclude that the reliability of pulverizer is
decreasing very significantly from the first month to the second year. if we see itin
a year the reliability of the pulverizer component is 0.148309. With the failure rate
0.000121/Hr which is means in the first year there are 1 times of failures. And in the
second year operations the reliability is 0.060457. With the failure

4.1.3. Pulverizer C Reliability Analysis

After the operational log is collected from PT. PJB UBJOM Pacitan, then the
next step is calculating TTF (Time To Failure) number. Before calculating the TTF,
the first step is knowing the what kind of the failure that make the pulverizer is down.
Because the data provided is not equipped with data information of pulverizer down
causes. Then a questionnaire is made that lists all types of failures found in the
operational log pulverizer. Furthermore, it is given to PJB UBJOM Pacitan engineer,
so the type of failure that causes the pulverizer down can be known. The questionnaire
is attached at the end of the report. The following is the TTF of Pulverizer C from
2013-2019.

Table 4.7 Time To Failure Data of Pulverizer C
Data No. TTF (Hour) Mill Part

1. 11132 Pyrite Mill

2. 15932 Pyrite Mill
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3. 2351 Pyrite Mill
4. 619 Flanges Mill
5. 606 Explosive Door Mill
6. 124 Pyrite Mill
7. 256 Pyrite Mill
8. 2924 Pyrite Mill
9. 3808 Pyrite Mill
10. 3876 Pyrite Mill

After TTF data is obtained, then the distribution test can be done according
to the existing data. Determining the best type of distribution is based on the three
test parameters, that are Avarage Good Fitness (AvGOF), Avarage of Plot (AvPlot),
dan Likelihood Function Ration (LKV). Determination of the distribution type is done
with the help of Weibull++ software. the steps are as follows:

1. The TTF of pulverizer that that has been obtained, inputted to the Weibull

software for testing.
2. The Weibull++ program will do three tests, namely AvGOF, AvPlot, and
LKV. Each of which has its own function in determining distribution.

3. The result of program running process are the ranking of the calculation
result of each test parameter. So that the type of distribution can be
selected . The following are ther results of running program.

Table 4.8. Distribution Determination of Pulverizer C

Distribution AVGOF AvPlot LKV Ranking
1P-Exponential 46.23034863 11.562104 -93.6 5
2P-Exponential 9.470302854 6.69566963 -96.5 4
Normal 57.46183374 11.5030331 -99.3 6
Lognormal 0.348684229 4.73109023 -92.9 3
2P-Weibull 0.036370164 4.30298095 -92.8 2
3P-Weibull 0.002706996 3.70128892 -92.1 1

From the above data we can see that the 3P-Weibull distribution is ranked
first in the distribution ranking. Therefore we choose the 3P-Weibull distribution as
a reliability distribution. The next step is to determine the parameters of the 3P-
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Weibull distribution to find out the reliability value of Pulverizer C. Weibull++
software is used to find parameters from the 3P-Weibull distribution. The parameters
obtained are

p=0.57335
n=3410.462479
y=91.52

With the distribution and parameters that have been determined with the help
of the Weibull ++ program, then it is included in the following reliability equation
(2.18) of 3P-Weibull distribution.

R(t)=1—F(t)=exp[—(

t — (91.52) )0-57335
3410.462479

Table 4.9. Reliability of Pulverizer C

Time (t) Reliability
R(t)
720 0.684412
1440 0.555752
2160 0.472017
2880 0.410258
3600 0.361903
4320 0.322650
5040 0.289992
5760 0.262325
6480 0.238561
7200 0.217921
7920 0.199832
8760 0.181375
17520 (2 years) 0.078244

From Table 4.9 we can conclude that the reliability of pulverizer is decreasing very
significantly from the first month to the second year. if we see it in a year the



42

reliability of the pulverizer component is 0.181375. With the failure rate 0.000113/Hr
which is means in the first year there are 0.98 times of failures. And in the second
year operations the reliability is 0.078244. With the failure rate 0.000084/Hr which
is means in the seecond year operations there are 1.4 times of failure. Where mean
time to failure of pulverizer C is 5550 Hr.
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Figure 4.6. Reliability vs Time Graphics of Pulverizer C
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Figure 4.7 Failure Rates Graphics of Pulverizer C
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These results if we reffer to the data that is owned is already quite
representative. Where the failure that occurred in 2013 was 0 time, in 2014 there were
1 times, 2015 amounted to 0 times, 2016 there were 3 times, 2017 was 4 time of
failure, 2018 there were 2 times of failure and 2019 there were 0 times of failure.
With the value of the failure rate decreasing from the first year to the second year
shows that the pulverizer is still in the area of "infant mortality" on the bathup curve.
Where the failure was caused most by scrapper and pyrite mill. In the Figure 4.6 is a
graph that illustrates the reliability of the pulverizer component from the first year to
the second year. Then in Figure 4.7 is a graph that illustrates the failure rates of the
pulverizer C.

4.1.4. Pulverizer D Reliability Analysis

After the operational log is collected from PT. PJB UBJOM Pacitan, then the
next step is calculating TTF (Time To Failure) number. Before calculating the TTF,
the first step is knowing the what kind of the failure that make the pulverizer is down.
Because the data provided is not equipped with data information of pulverizer down
causes. Then a questionnaire is made that lists all types of failures found in the
operational log pulverizer. Furthermore, it is given to PJB UBJOM Pacitan engineer,
so the type of failure that causes the pulverizer down can be known. The questionnaire
is attached at the end of the report. The following is the TTF of Pulverizer D from
2013-2019.

Table 4.10. Time To Failure Data of Pulverizer D

Data No. TTF (Hour) Mill Part
1. 3213 Inspeksi Mill
2. 7385 Manhole Mill
3. 65 Mil Abnormal Sound
4. 7960 Mill
5. 112 Mil Abnormal Sound
6. 1700 Mil Abnormal Sound
7. 5032 Pyrite Mill
8. 2540 Mainhole Mill
9. 429 Pyrite Mill
10. 302 Mil Abnormal Sound
11. 8339 Pyrite Mill
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12. 235 Pyrite Mill
13. 5208 Inlet Sealing Air
14, 961 Ampere Hunting
15. 2279 Vanewheel
16. 90 Pyrite Mill
17 523 Pyrite Mill
18. 331 Lube Oil

After TTF data is obtained, then the distribution test can be done according
to the existing data. Determining the best type of distribution is based on the three
test parameters, that are Avarage Good Fitness (AvGOF), Avarage of Plot (AvPlot),
dan Likelihood Function Ration (LKV). Determination of the distribution type is done
with the help of Weibull++ software. the steps are as follows:

1. The TTF of pulverizer that that has been obtained, inputted to the Weibull

software for testing.
2. The Weibull++ program will do three tests, namely AvGOF, AvPlot, and
LKV. Each of which has its own function in determining distribution.

3. The result of program running process are the ranking of the calculation
result of each test parameter. So that the type of distribution can be
selected . The following are ther results of running program.

Table 4.11. Distribution Determination of Pulverizer D

Distribution AVGOF AvPlot LKV Ranking
1P-Exponential 83.71338245 9.854961327 -159.635 6
2P-Exponential 23.20999153 5.59489808 -162.537 4
Normal 52.46076073 9.711352179 -168.674 5
Lognormal 1.268157683 4.842232087 -158.54 2
2P-Weibull 5.159273636 5.400118144 -158.22 3
3P-Weibull 0.017422457 3.242995943 -156.336 1

From the above data we can see that the 3P-Weibull distribution is ranked
first in the distribution ranking. Therefore we choose the 3P-Weibull distribution as
a reliability distribution. The next step is to determine the parameters of the 3P-
Weibull distribution to find out the reliability value of Pulverizer D. Weibull++
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software is used to find parameters from the 3P-Weibull distribution. The parameters
obtained are

B = 0.545085

n = 2015.565586

y=59.9

With the distribution and parameters that have been determined with the

help of the Weibull ++ program, then it is included in the following reliability
equation (2.15) of 3P-Weibull distribution.

t — (59.9) >O.545085]

RO = 1= PO = e |~ (7175 5emets

Table 4.12. Reliability of Pulverizer D

Time (t) Reliability
R(t)
720 0.580312
1440 0.443318
2160 0.359642
2880 0.300920
3600 0.256822
4320 0.222303
5040 0.194502
5760 0.171637
6480 0.152525
7200 0.136341
7920 0.122490
8760 0.108695
17520 (2 years) 0.039002
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Figure 4.9. Failure Rates Graphics of Pulverizer D

From Table 4.12 we can conclude that the reliability of pulverizer is
decreasing very significantly from the first month to the second year. if we seeitin
a year the reliability of the pulverizer component is 0.108695. With the failure rate
0.000139/Hr which is means in the first year there are 1.2 times of failures. And in
the second year operations the reliability is 0.039002. With the failure rate
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0.000101/Hr which is means in the seecond year operations there are 1.7 times of
failure. Where mean time to failure of pulverizer D is 3539.510301 Hr. These results
if we reffer to the data that is owned is already quite representative. Where the failure
that occurred in 2013 was 1 time, in 2014 there were 2 times, 2015 amounted to 3
times, 2016 there were 4 times, 2017 was 2 time of failure, 2018 there were 2 times
of failure and 2019 there were 4 times of failure. With the value of the failure rate
decreasing from the first year to the second year shows that the pulverizer is still in
the area of "infant mortality"” on the bathup curve. Where the failure was caused most
by pyrite mill. In the Figure 4.8 is a graph that illustrates the reliability of the
pulverizer component from the year to year. Then in Figure 4.9 is a graph that
illustrates the failure rates of the pulverizer D.

4.1.5. Pulverizer E Reliability Analysis

After the operational log is collected from PT. PJB UBJOM Pacitan, then the
next step is calculating TTF (Time To Failure) number. Before calculating the TTF,
the first step is knowing the what kind of the failure that make the pulverizer is down.
Because the data provided is not equipped with data information of pulverizer down
causes. Then a guestionnaire is made that lists all types of failures found in the
operational log pulverizer. Furthermore, it is given to PJB UBJOM Pacitan engineer,
so the type of failure that causes the pulverizer down can be known. The questionnaire
is attached at the end of the report. The following is the TTF of Pulverizer E from
2013-2019.

Table 4.13. Time To Failure Data of Pulverizer E

Data No. TTF (Hour) Mill Part
1. 3213 Repair Mill
2. 643 Pyrite Mill
3. 11154 Orifice
4. 2994 Mill High Ampere
5. 1002 Pyrite Mill
6. 10292 Pyrite Mill
7. 1267 Pyrite Mill
8. 7678 Scrapper
9. 115 Body Mill
10. 8188 Pyrite Mill
11. 2028 Scrapper
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12. 1437 Body Mill

After TTF data is obtained, then the distribution test can be done according
to the existing data. Determining the best type of distribution is based on the three
test parameters, that are Avarage Good Fitness (AvGOF), Avarage of Plot (AvPlot),
dan Likelihood Function Ration (LKV). Determination of the distribution type is done
with the help of Weibull++ software. the steps are as follows:

1. The TTF of pulverizer that that has been obtained, inputted to the Weibull

software for testing.
2. The Weibull++ program will do three tests, namely AvGOF, AvPlot, and
LKV. Each of which has its own function in determining distribution.

3. The result of program running process are the ranking of the calculation
result of each test parameter. So that the type of distribution can be
selected . The following are the results of running program.

Table 4.14. Distribution Determination of Pulverizer E

Distribution AVGOF AvPlot LKV Ranking
1P-Exponential 0.622696 5.8221 -112.0519285 5
2P-Exponential 0.61227 5.2951 -112.2888469 4
Normal 42.38911 9.5089 -116.0677397 6
Lognormal 0.149568 4.0283 -112.8713099 2
2P-Weibull 0.254947 4.1668 -112.1986762 1
3P-Weibull 0.266481 4.4145 -112.3970683 3

From the above data we can see that the2P-Weibull distribution is ranked
first in the distribution ranking. Therefore we choose the 2P-Weibull distribution as
a reliability distribution.

The next step is to determine the parameters of the2P-Weibull distribution to
find out the reliability value of Pulverizer E. Weibull++ software is used to find
parameters from the 2P-Weibull distribution. The parameters obtained are

§ = 0.858656

1 = 4216.614848

With the distribution and parameters that have been determined with the help
of the Weibull ++ program, then it is included in the following reliability equation
(2.12) of 2P-Weibull distribution.
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R(Y) = exp [_ (;)]

4216.614848

Table 4.15. Reliability of Pulverizer E

Time (1) Reliability
R(®)

720 0.803150
1440 0.671990
2160 0.569466
2880 0.486350
3600 0.417672
4320 0.360228
5040 0.311763
5760 0.270601
6480 0.235458
7200 0.205325
7920 0.179394
8760 0.153582
17520 (2 years) 0.033462

From Table 4.15 we can conclude that the reliability of pulverizer is
decreasing very significantly from the first month to the second year. if we see itin
a year the reliability of the pulverizer component is 0.153582. With the failure rate
0.000184/Hr which is means in the first year there are 1.6 times of failures. And in
the second year operations the reliability is 0.033462. With the failure rate
0.000167/Hr. which is means in the seecond year operations there are 1.4 times of
failure. Where mean time to failure of pulverizer D is 4558.8 Hr. These results if we
reffer to the data that is owned is already quite representative. Where the failure that
occurred in 2013 was 2 time, in 2014 there no failure, 2015 amounted to 3 times,
2016 there were 2 times, 2017 was 2 time of failure, 2018 there were 1 times of
failure and 2019 there were 2 times of failure. With the value of the failure rate
decreasing from the first year to the second year shows that the pulverizer is still in
the area of "infant mortality"” on the bathup curve. Where the failure was caused most
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by pyrite mill. In the Figure 4.10 is a graph that illustrates the reliability of the
pulverizer component from the year to year. Then in Figure 4.11 is a graph that
illustrates the failure rates of the pulverizer E. And in the Figure 4.12 Shows the
reliability graphics for all the pulverizer.
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4.2.Reliability and Availability Analysis of Pulverizer System
4.2.1. Time to Repair Distribution Test

After calculating the TTF value and getting the reliability value for each
pulverizer, the next step is to calculate the reliability and availability values at the
system level. To calculate the reliability value at the system level, parameters from
the distribution of each pulverizer failure are needed. The data is in the previous sub-
chapter.

To calculate the availability value at the system level there is data needed as
input. The main data needed is to enter the value of TTR (Time to Repair) from the
corrective maintanance and preventive maintanance. The input data is needed
because to find availability value requires time where the pulverizer is down or in
other words called downtime. TTR data from Corrective Maintenance and Preventive
Maintenance have represented the downtime data. The following are TTR Corrective
Maintanance and Preventive Maintanance from each pulverizer.

Table 4.16. TTR of Pulverizer A

TTR TTR_
No. Corrective Prt.eventlve
Maintanance Maintanance
1 415 73

2 23 66
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3 7 79
4 7 74
5 2504 28
6 75 32
7 432 2
8 2 144
9 86 1
10 8 288
11 10 1
12 - 8
13 - 144
14 - 265
15 - 144

After the data from TTR Corrective Maintanance (CM), and TTR Preventive
Maintanance (PM) are ready. Next is to do a distribution test and look for parameters.
The method that used in this stage is exactly the same as the one used to find TTF in
the previous chapter. Determination of the type of distribution is done with the help
of Weibull ++ software as well. The following are the results of running the program.

Table 4.17. Distribution Determination of TTR CM Pulverizer A

Distribution AvGOF AvPlot LKV Ranking
1P-Exponential 99.72594 28.1929 -75.64068068 6
2P-Exponential 86.62371 14.7471 -83.1077453 4
Normal 88.59226 17.4347 -88.62809136 5
Lognormal 2.621101 5.58823 -64.72722565 2
2P-Weibull 13.79965 8.04504 -66.33920178 3
3P-Weibull 0.491023 5.22068 -63.03461544 1




Table 4.18. Distribution Determination of TTR PM Pulverizer A
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Distribution AvGOF AvPlot LKV Ranking
1P-Exponential 87.53998438 14.06692146 -150.2217579 6
2P-Exponential 87.22120832 7.85129645 -158.4514277 3
Normal 93.92988356 12.61167965 -167.1818964 5
Lognormal 33.79384953 5.435055804 -146.0802279 4
2P-Weibull 0.592128807 3.394661018 -144.0171257 1
3P-Weibull 1.215109238 3.406649006 -144.0281172 3

From the above data we can see that the 3P-Weibull distribution is ranked
first in the distribution ranking both of TTR CM and PM are. Therefore we choose
the 3P-Weibull distribution as a TTR distribution.

The next step is to determine the parameters of the 3P-Weibull distribution
to find out the availability of the pulverizer system. Weibull++ software is used to
find parameters from the 3P-Weibull distribution. The following are the summary of
parameters from all pulverizer:

Table 4.19. Distribution Parameters of TTR Corrective Maintanance

Parameters
Pulverizer Distribution
B/ mean n I std dev Y
Mill A 3P-Weibull 0.381598 107.424415 1.925
Mill B 2P-Weibull 0.815108 285.586002 -
Mill C Normal 231.900031 212.280852 -
Mill D 3P-Weibull 0.72858 217.450136 0.465
Mill E 3P-Weibull 0.291672 28.514079 3.97
Table 4.20. Distribution Parameters of TTR Preventive Maintanance
Parameters
Pulverizer Distribution
p n Y
Mill A 3P-Weibull 0.860678 98.903456 -5.9625
Mill B 3P-Weibull 0.89183 171.959708 -6.625
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Mill C 2P-Weibull 0.704819 75.282185 -
Mill D 2P-Weibull 0.680843 95.49846 -
Mill E 2P-Weibull 0.682808 98.047335 -

4.2.2. Pulverizer System Reliability and Availability Analysis

Next is to do a simulation with the help of BlockSim software to get the
reliability and availability value on the system. The following are the steps of
operating the software blocksim to find the desired value.
4.2.2.1. Constructing Reliability Block Diagram (RBD)

First, in the operation of software blocksim is to make RBD (Reliability
Block Diagram). Reliability Block Diagram (RBD) is a method for analyzing system
reliability and availability using system block diagrams. The following is Reliabilty
Block Diagram of pulverizer system.

The pulverizer system is part of a fuel firing system or it can be said to be a
sub-system of a fuel firing system. This pulverizer system is located between the coal
feeder and burner in the boiler. Where the pulverizer system is sent coal from the coal
feeder then from the pulverizer it is sent to the burner system. Coal feeder on the
block diagram illustrated in figure 4.13 represented by a block called start and the
burner is represented by the name of the finish. Therefore the coal feeder and burners
systems are arranged in series with the pulverizer system. In this study the main focus
is the analysis of the pulverizer system, so it is assumed that the coal feeder and burner
will always operate or the reliability is 1.

[A]
MILL A

[A]
MILL B

B p

START MILLC FINISH

[A]
MILL D

[S:1]
MILL E

1SB 4 ACT

Figure 4.13. Reliability Block Diagram of Pulverizer System
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In this block diagram it is illustrated that there are 4 pulverizers which are
stated with operating conditions (Mill A, B, C, & D) and where 1 other pulverizer is
on standby (Mill E). In the system, it is set where the pulverizer system is declared
operating when the pulverizer that operates is 4. In the pulverizer system that is
arranged in standby it is assumed that the switching process takes place perfectly.
4.2.2.2. Filling the simulation parameters for each component

The parameters that are filled in are types from time to failure distribution,
repair distribution from corrective maintanance and repair distribution from
preventive maintanance that we have gotten at the previous chapter. The process of
filling in the parameters is filled until all parameters for each block needed for the
simulation are completely filled. In Figure 4.8 is the filling of parameters in one
component block.

Block Pronerties 1

Properties Active | Quisscent

= [ Block (Contained Block (STBY)) | || Active Universal Reliability Definition (URD)
Block name. MILL A = [RIURD MILL AAA URD

Block description | Model - WILL A R (W83 {1,057,
liability (i) 4.5L7E+03, -383.5551]

tive Task  MILL A C

= €% operation .
B
Duty cycle 1 ,
ver £ Scheduled Tasks
Auctive/standby Active | Preven live

P ,
7] Reactivate fter repar g I]ﬂsk[PnnnIy ML A PV

Default - No Cost
Default - No Cost

& ActiveBlock  [MILL A v style 42 0) oK Cancel

Editing block properties

Figure4.14. Block Properties of Pulverizer A

The option reliability model is where the time to failure distribution
parameter is filled. Then the corrective option is a place where time to repair
distribution corrective maintenance is filled. Also in preventive tasks where the time
to repair distribution preventive task parameters are loaded in. Then the current age
of the pulverizer is 5.85 years.
4.2.2.3. Filling the simulation parameters for system

The next step is to fill the simulation parameters in the system. To get the
desired simulation results, the simulation parameters for the system must be filled
first. The simulation parameters that must be filled are simulation end time, compute
point availability, and number of simulation. End time is loaded based on the time
when the pulverizer operates until the pulverizer overhauls for 2 years. In order for
the simulation to produce accurate results, the simulation to obtain availability values
needs to be done repeatedly and the expected index availability results are the average
values of all simulation results. 3000 simulations carried out to get one availability
index value are enough to get a valid result. The following is the simulation
parameters for the system.
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Figure 4.15 Availability Simulation Parameter Input

4.2.2.4. Reliability and Availability Simulation Result

After all the required parameters have been inputted then we can see the
simulation results. The following Table 4.21, 4.22 and 4.33 are the results of the
pulverizer system simulation that has been carried out.

Mean availability in the Table 4.21. explain about the number due to all
downing events, which can be thought of as the operational availability. It is the ratio
of the system uptime divided by the total simulation time (total time). The mean
availability of this system is 0.915411.

Then the mean availability (w/o PM, OC & Inspection) is the mean availability
due to failure events only and it is 0.949987 for this example. No preventive
maintenance actions or inspections were defined for this system. Downtimes caused
by PM and inspections are not included in this result.

Then point availability is the probability that the system is up at time t, which
is 2 years (17520 Hours). In this case the point availability at 17520 hour would be
the times the system was up at 17520 hour divided by the number of simulations. So,
this point availability is 0.922667 or 2373,9 out of the 3000 simulations the system
was up at 17520 hours.

In the table below also stated the value of reliability, which is the probability
that the system has not failed by time. This is similar to point availability with the
major exception that it only looks at the probability that the system did not have a
single failure. Other (non-failure) downing events are ignored. During the simulation,
a special counter again must be used. This counter is increased by one (once in each
simulation) if the system has had at least one failure up to 17520 hours. Thus, the
reliability at 17520 would be the number of times the system did not fail up to 17520
divided by the number of simulations. For this example, this is 0.062 because the
system success 186 times out of the 3000 simulations until the end time of operation
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(17520 hr). 1t means there must be a failure in each simulation of the system in 2
years.

From this simulation result, we also can know the total downtime of this
pulverizer system which is 1482 hours out of 17520 operation hours. We can also find
out the amount of downtime caused by the type of maintanance. Where PM causes

system down for 605 hours. And CM for 876.
Table 4.21. Availability Simulation Result

System Overview

Mean Availability (All Events) | 0.915411

Std Deviations (Mean Availability) | 0.070235

Mean Availability (w/o PM, OC & Inspection) | 0.949987

Point Availability (All Events) at 17520 | 0.922667

Reliability (17520) | 0.062

Uptime (Hr) | 16037.995165

CM Downtime (Hr) | 876.219359

PM Downtime (Hr) | 605.785476

Total Downtime (Hr) | 1482.004835

MTTFF (Hr): | 4729.033071

MTBF (Total Time) (Hr): | 2921.46073

In this following table are explained the result of simulation on every block.
One of this collomn explained about the expected number of failures. This is the
average number of system failures. The system failures (not downing events) for all
simulations are counted and then averaged. For this case, the expected number of the

system failures for one run is 6,3 times.
Table 4.22. Block Summary 1

Block Name | Mean Av. Mean Av. (w/o Expected Number Block

(All Events) | PM, OC &lInsp) of Failures Downtime (Hr)
1SB 4 ACT 0.915411 0.949987 6.385333 1482.004835
MILL A 0.902855 0.924287 3.717667 1701.984569
MILL B 0.876135 0.903407 5.364333 2170.116395
MILL C 0.918367 0.938392 4.444667 1430.207142
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MILL D 0.884723 0.904451 6.352333 2019.654073
MILL E 0.953867 0.983969 1.128 808.242625
Table 4.23. Block Summary 2
Block Name Number of CM Downtime Number of PM D(&V‘r’)ntime
CMs (Hr) PMs

1SB 4 ACT 0 0 5.990667 605.785476
MILL A 3.717667 1326.487464 3.725333 375.497105
MILL B 5.364333 1692.309932 2.771 477.806463
MILL C 4.444667 1079.367874 3.75533 350.839268
MILL D 6.352333 1674.023031 2.838 345.631042
MILL E 1.128 280.860314 4.280333 527.382311

From the simulation results, it can be said that the value of the system
availability is still very high. With a 91% value in operating conditions and 9%
indicating the system time is down or 1482 hours downtime from 17520 hours
operation. The causes of corrective maintenance and preventive maintenance with a
value of 876 hours and 605 hours, respectively. This large value occurs because the
system experiences failure as many as 6 times during 2 years of operations with
different lengths of time. Figure 4.16 shows the graphics system failures from year
to year. Figure 4.17 illustrates the graph of reliability and availability of time.

System failure will occur if at least 2 mills fail simultaneously. Figure 4.18
illustrates the plotting of events in the block and mill system. Here we can get
information where the causes of system failure occur. For example, the first failure
was caused by the simultaneous preventive occurrence of the entire mill. The second
failure caused by preventive maintenance carried out at Mill C and then failure at
Mill E. Then the third system failure occurred when Mill A was doing a long enough
corrective maintenance and then a failure occurred at Mill E. The fourth system
failure was caused by the occurrence of corrective maintenance on mill A and failure
at Mill E and then followed by preventive maintenance carried out by Mill D and B.
Likewise with the fifth system failure still caused by the length of corrective
maintenance carried out at Mill A and failure at Mill B and then followed by
preventive maintenance at Mill C. The last system failure was caused by the failure
of Mill A and Mill D simultaneously and then followed by preventive at Mill C.
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Figure 4.18 Block Up/Down Plotting

Accordance with the initial problem, is the pulverizser system circuit owned
by PT. PJB UBJOM Pacitan with 4 pulverizers operating and 1 standby is in
accordance with the specified standard or not. So that when the pulverizer system
does not meet the specified standards, optimization will be carried out with the
addition of redundancies as offered at the beginning of the study. Because the
standard value needed is not obtained, which is based on availability and reliability
values, the researcher continues to simulate again with the addition of 1 standby
pulverizer. So the next simulation will be analyzed with a system consisting of 4
operating pulverizers and 2 standby pulveizer. Then a comparison will be made
between the existing system and the modified one in terms of cost. So that the
selection can be done among the most optimal.

4.2.3. Reliability and Availability Analysis of Modified System

In this sub-chapter, a pulverizer system simulation will be carried out if using
4 pulverizers under operating conditions and 2 under standby conditions. At this stage
have the same steps as the previous sub-chapter. However, filling the reliability
parameters, corrective maintanance and preventive maintenance in the new
pulverizer standby will be equated with the parameters possessed by the pulverizer
C. This was chosen because the C pulverizer has a reliability value that is somewhat
better than the others. In the system, there is a new standyby pulverizer that will be
represented by a block that has an F. The following is reliability block diagram that
will be simulated.
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After making a reliability block diagram and filling in all parameters of the blocks,
the following are the simulation results obtained with simulation time is 2 years and the

number of simulations is 3000.

Table 4.24 Simulation Result

System Overview

Mean Availability (All Events)

0.99049

Std Deviations (Mean Availability)

0.01882

Mean Availability (w/o PM, OC & Inspection)

0.99455

Point Availability (All Events) at 17520

0.991

Reliability (17520)

0.58366

Expected Number of Failures

0.94833

Uptime (Hr)

17353.3

CM Downtime (Hr)

95.4862

PM Downtime (Hr)

71.1264

Total Downtime (Hr)

166.612

MTTEF (Hr):

30505.7

MTBF (Total Time) (Hr):

18474.5
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Table 4.25 Block Summary

Block Name Mean Av. Mean Av. (w/o Expected Block
(All Events) PM, OC Number of Downtime
&Insp) Failures (Hr)
1SB 4 ACT 0.99049 0.99455 1.066 166.61
MILL A 0.921089 0.92349 3.780 13825
MILL B 0.912952 0.91638 4.752 1525.0
MILL C 0.941518 0.94421 4.001 1024.6
MILL D 0.910274 0.91283 5.873 1572.0
MILL E 0.988686 0.99305 0.484 198.21
MILL F 0.980245 0.98318 1.215 346.11
Table 4.26 Block Summary
) PM
Block Name Nug'l\a;lasr of CM I?gv:)ntlme Nug&esr of DO\(/v|_r|1:)|me
1SB 4 ACT 0 0 1.014 71.126
MILL A 3.78 1340.39 0.423 42.125
MILL B 4.75 1464.99 0.331 60.091
MILL C 4.00 977.444 0.494 47.167
MILL D 5.87 1527.08 0.344 44.926
MILL E 0.48 121.770 0.608 76.446
MILL F 1.21 294.666 0.516 51.443

If we see the simulation results of the system with 2 standby and 4 operations,
the mean availability value is 0.99 where the system experiences a downtime of 166
hours and has an operating time of 17353 hours. Where this value is derived from
uptime divided by the total operating time. This value only represents when the
system has downtime in some simulations. We can see where the number of systems
experienced success and did not fail even one time. Here is defined as the point
availability where the value is 0.991. This value of 0.991 means that 2973 system
simulations were up during 17520 hours of operation. And 27 simulations prove that
the system is down. Then from 27 simulations that are calculated to get the mean
availability above. Likewise the mean availability without preventive maintanance is
obtained.
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Then next is the value of reliability, which is the probability that the system
has not failed by time. This is the major exception with the exception that it only
looks at the probability that the system does not have a single failure. Other (hon-
failure) downing events are ignored. In this cases, the reliability at 17520 would be
the number of times the system did not fail to 17520 divided by the number of
simulations. For this example, this is 0.583 because the system success 1749 times
out of the 3000 simulations until the end time of operation (17520 hr). The figure
4.20 is a graph of reliability and availability of time.
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Next the expected number of failure from this simulation result is 0.94 times.
This value is the average of all number of system failures. In this case 0.94 times,
which implies that a total of 2844 system failures are over 3000 simulations. Thus,
the expected number of system failure for one run is 0.94. Figure 4.21 explains where
the graph of system failure that occurred from the first time the operation until the
last time the operation was 17520 hours.

System failure will occur if at least 2 mills fail simultaneously. In figure 4.22
a plotting of events on the block and mill system is illustrated. Here we can get very
important information where we can find out what is happening to the system we
have. The plotting diagram shown is only an illustration of the last simulation. In this
plot it was shown that the system did not down for 2 years running. This is because
the system has a 2 mill standard that manages to fail from the other mill. For example,
where the 2 main miles experience the same downtime and then successfully covered
by the standby mill. That happened at 2100 at the time of operation where Mill C
went down so Mill F managed to replace its operation. Then it was not long before
Mill D experienced a failure when Mill C experienced corrective maintenance, but it
was successfully replaced by Mill E. In the results of this simulation it was shown
that there were no 3 mills experiencing a downward downturn. So that there are no
failures that occur in the system.

Block Up/Down

MILL Fép Q@8 & O 80® © ﬁ @ ® » o8OI

MILL E o® ®

S B 1 S 2 touum
PNy ty
L
" ty %

FINISH

1584 ACT

System

3504.000 7008.000 10512.000 14016.000 17520.000

Time (Hr)

Figure 4.22 Block Up/Down

4.2.4. Economical Analysis

In economic analysis which will be the basis of comparison between the
existing and modifeid systems, there are 3 costs that need to be taken into account.
Namely investment costs, failure costs and preventive maintenance costs. Investment
costs are the costs needed to add 1 pulverizer to the system. Where this fee will be
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included in the calculation of the modified pulverizer system. Failure costs (Cf) are
costs incurred as a result of failure to non-estimated components resulting in loss of
company revenue. This fee consists of spare parts costs, costs of losing income and
labor costs which are calculated as follows:

Cs = [(Labor Cost x Repair Time) + (Corrective Maintanance Time X
Material Cost)] + Shutdown cost (IDR)

Preventive maintenance costs represent costs incurred due to planned
scheduled maintenance of the company. In this calculation the maintenance costs
intended are maintenance costs that cause downtime only, so the cost of losing
income is also included in the calculation here:

Planned maintenance costs represent costs incurred due to planned scheduled
maintenance of the company. In this calculation, the maintenance costs intended are
labor costs and material costs. The following are the formulas used to calculate
preventive costs.

Cp =[(Labor Cost x Repair Time) + (Preventive Maintance Time x Material

Cost)]

4.2.4.1. Cost Analysis on The Existing Pulverizer System
The costs required to perform calculations by the existing pulverizer system
are as follows.

e Labor cost
The labor needed to carry out maintenance on the pulverizer requires 2
people. The cost required to pay each person's salary is 75,000 IDR /
Hour. So for 1 hour repair requires 150,000 IDR.

e Loss of income
To get the value of lost income due to the system failure there are some
data needed. First, the selling price of electricity produced by PT. PJJ
UBJOM Pacitan is 844 IDR / kwh. Then we need to know also the
production of electricity produced by the PLTU. However, because it
cannot be obtained, it is assumed that the amount of electricity produced
with the same capacity power plant is 1976 Gwh in a year.

o Material Cost
This fee is obtained from the data provided by PT. PJB UBJOM Pacitan.
However, this fee is not specific given from every material because it
cannot be given to the public. So that the data obtained in the form of
material expenditure data for a year for corrective maintenance. So that it
is assumed that each corrective maintenance will require a material cost
of IDR 23,000,000. The following table are the result of the calculations.
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Table 4.27 Corrective Maintance Cost of Existing System
CORRECTIVE MAINTANANCE COST (Existing System)

i | NUTRerot e EM | Labor cost | M2 | oM Total Cost
MILL A 3 1326 150000 23000000 Rp267.900.000
MILL B 5 1692 150000 23000000 Rp368.800.000
MILL C 4 1079 150000 23000000 Rp253.850.000
MILL D 6 1674 150000 23000000 Rp389.100.000
MILL E 1 280 150000 23000000 Rp65.000.000

Total Cost (Cr) Rp1.344.650.000
Table 4.28 Preventive Maintance Cost of Existing System
PREVENTIVE MAINTANANCE COST (Existing System)

MILL Nun;tli:r of DovF\J/E{[Iime Labor Cost Métsgtial PM Total Cost
MILL A 3 375 150000 23000000 Rp125.250.000
MILL B 2 477 150000 23000000 Rp117.550.000
MILL C 3 350 150000 23000000 Rp121.500.000
MILL D 2 345 150000 23000000 Rp97.750.000
MILL E 4 527 150000 23000000 Rp171.050.000

TOTAL (Cyp) Rp633.100.000
Table 4.29 Loss of Income of Existing System
Loss of Income of Existing System
Downtime Syste_m
(Hour) Downtime Rp/Kwh Kwh/2 year Total Cost
(2year)
1482 0,084589041 844 3.952.000.000 | Rp282.145.731.507

4.2.4.2. Cost Analysis on the Modified Pulverizer System

The costs required to perform calculations by the existing pulverizer system
are as follows.

e Labor cost
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The labor needed to carry out maintenance on the pulverizer requires 2
people. The cost required to pay each person's salary is 75,000 IDR /
Hour. So for 1 hour repair requires 150,000 IDR.

Pulverizer Investment

In this calculation, investment cost is needed to make a pulverizer
purchase. In accordance with the data provided by PT. PJB UBJOM, the
cost of purchasing a pulverizer is 2.444.318.255 IDR

Loss of income

To get the value of lost income due to the system failure there are some
data needed. First, the selling price of electricity produced by PT. PJB
UBJOM Pacitan is 844 IDR / kwh. Then we need to know also the
production of electricity produced by the PLTU. However, because it
cannot be obtained, it is assumed that the amount of electricity produced
with the same capacity power plant is 1976 Gwh in a year.

Material Cost

This fee is obtained from the data provided by PT. PJB UBJOM Pacitan.
However, this fee is not specific given from every material because it
cannot be given to the public. So that the data obtained in the form of
material expenditure data for a year for corrective maintenance. So that it
is assumed that each corrective maintenance will require a material cost
of IDR 23,000,000. The following table are the result of the calculations.

Table 4.30 Corrective Maintance Cost of Modified System

CORRECTIVE MAINTANANCE COST (Modified System)

MILL N“”gt,’\jr of Dovcvr'::'ime Labor Cost Mgtjsrtia' CM Total Cost
MILL A 3 1340 150000 | 23000000 | Rp270.000.000
MILL B 4 1464 150000 | 23000000 | Rp311.600.000
MILL C 4 977 150000 | 23000000 | Rp238.550.000
MILL D 5 1527 150000 | 23000000 | Rp344.050.000
MILLE 0,48 121 150000 | 23000000 | Rp29.190.000
MILLF 1 204 150000 | 23000000 | Rp67.100.000

Total Cost (Cy) Rp1.344.650.000
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Table 4.31 Preventive Maintance Cost of Modified System

Preventive Maintanance Cost (Modified System)

MILL N“”;ﬁjr of oot | Labor Cost Mgtssrtia' PM Total Cost
MILL A 0,4 42,1 150000 23000000 Rp15.518.750
MILL B 0,3 60,1 150000 23000000 Rp15.913.650
MILL C 0,4 47,2 150000 23000000 Rp16.275.050
MILL D 0,3 44,9 150000 23000000 Rp13.638.900
MILL E 0,6 76,4 150000 23000000 Rp25.266.900
MILL F 0,5 51,4 150000 23000000 Rp19.216.450

TOTAL (C,) Rp1.344.650.000

Table 4.32 Loss of Income of Modified System
Loss of Income of Modified System

Downtime System
Downtime Rp/Kwh Kwh/2 year Total Losses
(Hour)
(2year)
166,6 0,009509132 844 3.952.000.000 | Rp31.717.597.078

4.2.5. Determining The Optimal Pulverizer System

After calculating the availability and cost analysis values on the current
system and the modified system, then this chapter will compare the most optimal
system in terms of cost. If we compare a system that has 1 standby or is called an
existing system, it has a 1482 hour downtime with a availability value of 0.91. The
value of this considerable downtime in the operation of 2 years of operation caused a
loss of Rp.283,490,381,507. Where the value of this loss is due to the loss of income
caused by the powerplant which stopped operating for 1482 hours. Then shutdown
costs are also due to repairs that must be made due to failure of each pulverizer. Then
preventive costs contained in the existing system amounted to Rp.633,100,000. But
this preventive value does not significantly affect the total cost incurred by the
existing system. The biggest loss is due to the considerable downtime. So the total
cost of the system using 1 standby are Rp284,123,481,507.

Then the calculation is carried out where after the system has been modified
into 4 pulverizers under operating conditions and 2 in standby conditions there is a
drastic change in the downtime that occurs on the system, namely 166 hours. This
low downtime value makes the loss becomes much smaller, namely Rp.
32,978,087,078. with preventive measures carried out on 6 pulverizers, the value of
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expenditure on preventive maintenance is Rp105,829,700. so the total cost that must
be paid for the modified system is Rp 35,528,235,033. In accordance with the
solution proposed at the beginning of the study, optimization of the existing system
can be carried out. So, the system recommended to be applied in PT. PJB UBJOM
Pacitan is a system with the addition of 1 more standby pulverizer. Because it has a
total cost that is much smaller than what is now. So that makes the pulverizer system
experience fewer downs.

Table 4.33 Costs Comparasion

System Existing System Modified System
DownTime 1482 166,6
Shutdown Cost Rp283.490.381.507 | Rp32.978.087.078
Investment - Rp2.444.318.255
Preventice Cost Rp633.100.000 Rp105.829.700
Total Cost Rp284.123.481.507 | Rp35.528.235.033
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CHAPTER V
CONCLUSION
5.1. Conclusion
Based on research on reliability and availability analysis on the power plant
pulverizer system in PT. PJB UBJOM Pacitan can be concluded that:

1. Distribution of Time to Failure (TTF) and Time to Repair both Corrective
Maintanance (TTR CM) and Preventive maintanane (TTR PM) of pulverizer
owned by PT. PJB UBJOM Pacitan Unit 1 are shown in the tables below. The
type of distribution and parameters obtained in the table below will determine
the value of reliability in the next stage.

Distribution Parameters of TTF
Parameters

Pulverizer Distribution

B n y o M
Mill A 3P-Weibull | 1.05 | 4816.71 | -383.85 - -

Mill B 3P-Weibull 0.57 | 341046 | 91.52 - -

Mill C 3P-Weibull 0.54 2015.5 59.9 - -

Mill D 2P-Weibull 0.85 4216.6 - - -

Mill E Lognormal - - - 1.14 6.60

Distribution Parameters of TTR Corrective Maintanance
Parameters

Pulverizer | Distribution

B n y o M
Mill A | 3P-Weibull | 0.3815 | 107.424 | 1.925 - -

Mill B 2P-Weibull 0.8151 285.586 - - -
Mill C Normal - - - 231.90 | 212.280

Mill D 3P-Weibull 0.7285 217.450 0.465 - -

Mill E 3P-Weibull 0.2916 28.514 3.97 - -

Distribution Parameters of TTR Preventive Maintanance
Parameters

Pulverizer Distribution

B n y

71
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Mill A 2P-Weibull 0.860678 98.903456 -5.9625
Mill B 2P-Weibull 0.89183 171.959708 -6.625
Mill C 3P-Weibull 0.704819 75.282185 -

Mill D 3P-Weibull 0.680843 95.49846 -

Mill E 2P-Weibull 0.682808 98.047335 -

2. The reliability value of each pulverizer owned by PT. PIJB UBJOM Pacitan

Unit 1 are showns in the tables bellow. The reliability values for each of these
pulverizers show different values. However, it can be concluded that the
decline in the reliability value occurs but not significantly until the end of the
second year.

Reliability of Pulverizers on PT. PJB UBJOM Pacitan Unit 1

Reliability R(t)
Pulverizer
t=8760 hr (1 year) t = 17520 (2 years)
Mill A 0.139550 0.018183
Mill B 0.148309 0.060457
Mill C 0.181375 0.078244
Mill D 0.108695 0.039002
Mill E 0.153582 0.033462

The results of the simulation carried out on the pulverizer system with a
series of 4 pulverizers under operating conditions and 1 pulverizer in
standby conditions with simulation time of 17520 hours and number of
simulation are 3000 times, are:

a. The value of system availability from the simulation shows a number
that is not too large, which is 91% in operating conditions. And 9%
indicates the system time is down. Where when the system is down,
there are 2 pulverizers that experience simultaneous downtime. In the
results of the system simulation, it shows that the system will
experience a downtime of 1482 hours from 17520 hours of operation.
The biggest cause of the system down was caused by corrective
maintanance which was carried out for quite a long time. With a time
of 876 hours. The down time caused by preventive maintenance is
605 hours.
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b. The reliability of the pulverizer system shows a small numbers.
Where the value of reliability is 0.062. in the simulation results, the
system has failed 6 times in 2 years of operation. This is also due to
the reliability of each pulverizer that is not too large so that each
pulverizer experiences considerable failure in 2 years of operation.
With Mill A, B, C, D and E each experienced 3.7, 5.3, 4.4, 6.3 and
1.1 failures. The Mean Time To First Failure of the system owned is
4729 hours.

4. Accordance with the initial problem, is the pulverizser system circuit
owned by PT. PIJB UBJOM Pacitan with 4 pulverizers operating and 1
standby is in accordance with the specified standard or not. So that when
the pulverizer system does not meet the specified standards, optimization
will be carried out with the addition of redundancies as offered at the
beginning of the study. Because the standard value needed is not
obtained, which is based on availability and reliability values, the
researcher continues to simulate again with the addition of 1 standby
pulverizer. So the next simulation will be analyzed with a system
consisting of 4 operating pulverizers and 2 standby pulveizer. Then a
comparison will be made between the existing system and the modified
one in terms of cost. So that the selection can be done among the most
optimal.

5. From the results of the research conducted, it can be said that a system
with 2 standby is more optimal compared to a system that has 1 standby.
This is because the availability value is far greater than 1 standby. So the
cost is also much smaller. So, the system recommended to be applied in
PT. PJB UBJOM Pacitan is a system with the addition of 1 standby
pulverizer. Because it has a total cost that is much smaller than what is
now. So that makes the pulverizer system experience fewer downs.
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HASIL REKAP DATA OPERATIONAL LOG BERDASARKAN JENIS KERUSAKAN PADA TAHUN 2013

Berdasarkan Operational Log selama tahun 2013 Unit #1 Terdapat bayak kerusakan yang terjadi dan kegiatan perbaikan yang dilakukan,
sehingga dapat disimpulkan data jenis kegagalan dan maintanan yang sama seperti dibawah ini. Adapun untuk melanjutkan penelitian ini,
peneliti perlu mengetahui dari jenis-jenis kegagalan dan perbaikan apa saja yang menyebabkan pulverizer mengalami kondisi berhenti
beroperasi (down). Responden dapat memberikan jawaban (YA, untuk menjawab Bahwa jenis tersebut menyebabkan pulverizer berhenti
beroperasi) dan (Tidak , untuk sebaliknya)

1|MILL PM 28D MEDIUM SPEED MILL #1E PM V
2 VAPOR / EXHAUST GAS #1 - OUTLET MEDIUM URGENT  [NC \%
OUTLET MILL B CORNER 2 SPEED MILL B TO CORNER NO.2 LAYER BURNER D
PNEUMATIC VALVE - SOLENOID VALVE
3|KEBOCORAN UDARA PADA SOLENOID OUTLET MILL MEDIUM SPEED MILL #1B SYSTEM 1&CU NORMAL [CM \
4|MOV CONTROL VALVE HOT DAMPER MILL OPEN MEDIUM SPEED MILL #1E - INLET HOT AIR NORMAL [CM \
AUTO MOTORIZED CONTROL VALVE
5[LEAKAGE PADA TEMPERATURE TRANSMITTER MILL MEDIUM SPEED MILL #1A NORMAL [CM \
6 PEMBUKAAN HOT DAMPER MILL TIDAK STABIL MEDIUM SPEED MILL #1E - INLET HOT AIR NORMAL [CM \
MOTORIZED CONTROL VALVE
7|MILL AMPERE TINGGI MEDIUM SPEED MILL #1B NORMAL [CM \
8|REPAIR DAN INSPEKSI MILL MEDIUM SPEED MILL #1D ™M \
9|PERBAIKAN DAN REPAIR MILL MEDIUM SPEED MILL #1E ™M \
10|PRESSURE INDIKATOR OUTLET LUBE OIL MILL TIDAK MEDIUM SPEED MILL #1B - LUBE OIL STATION - NORMAL [CM \%
ADA OUTLET OIL PRESSURE INDICATOR NO.1
11 PNEUMATIC VALVE HOT AIR MILL MEDIUM SPEED MILL #1C - INLET HOT AIR SYSTEM NORMAL [CM \
12|INDIKASI CURRENT PADA MILL SEAL AIR FAN ERROR  |SEALING AIR FAN #1A SYSTEM NORMAL [CM \
13|INDIKASI DRAIN INNERTING MILL BUNTU (manual FIRE FIGHTING STEAM #1 - MEDIUM SPEED MILL A NORMAL [CM v
valve sdh full open, tapi tdk ada aliran) - INLET PNEUMATIC VALVE
14| INDIKASI TRAFO PYRITE MILL TERBAKAKR MEDIUM SPEED MILL #1E - PYRITE HOPPER - NORMAL [CM v
OUTLET VALVE
15 VAPOR / EXHAUST GAS #1 - OUTLET MEDIUM NORMAL [CM V
INDIKASI LEAKAGE PADA MILL SPEED MILL C TO CORNER NO.1 LAYER BURNER C -
FLOW TRANSMITTER
16|FLAME DETECTOR CORNER 2 LAYER B TIDAK MAIN BURNER #1 - FLAME DETECTOR INTENSITY NORMAL [CM vV
TERDETEKSI CORNER NO.2 LAYER BURNER B
17|TIDAK ADA FEEDBACK PADA COAL FEEDER MILL COAL FEEDER SYSTEM #1C NORMAL [CM \
18[LEAKAGE DI NIPPLE SOLENOID PADA HOT DAMPER | MEDIUM SPEED MILL#1D - INLET HOT AIR NORMAL [cm v
MILL PNEUMATIC CONTROL DAMPER
19||NDIKASI LINE PYRITE MILL TERSUMBAT MATERIAL |01 UM SPEED MILL #1C - PYRITE HOPPER - NORMAL 1M v
INLET PNEUMATIC VALVE
20(Mill AIR DAMPER BEARING AUS COAL FEEDER #1C - SEALING AIR DAMPER NORMAL [cM v
21| Mill INLET COAL GATE TIDAK BISA OPEN/CLOSE COAL FEEDER #1D - LOCAL CONTROL CABINET NORMAL [CM vV
22 Mill BURNER INLET VALVE CONTROL OPEN FAULT VAPOR / EXHAUST GAS #1 - INLET CORNER NO.4 NORMAL [CM v
LAYER BURNER A - MOTORIZEDD VALVE




Berdasarkan Operational Log selama tahun 2014 Unit #1 Terdapat bayak kerusakan yang terjadi dan kegiatan perbaikan yang dilakukan, sehingga
dapat disimpulkan data jenis kegagalan dan maintanan yang sama seperti dibawah ini. Adapun untuk melanjutkan penelitian ini, peneliti perlu
mengetahui dari jenis-jenis kegagalan dan perbaikan apa saja yang menyebabkan pulverizer mengalami kondisi berhenti beroperasi (down).
Responden dapat memberikan jawaban (YA, untuk menjawab Bahwa jenis tersebut menyebabkan pulverizer berhenti beroperasi) dan (Tidak , untuk
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sebaliknya)

1 |KEBOCORAN PADA LINE UDARACOMPRESOR SHUT  |MEDIUM SPEED MILL #1E - INLET HOT AIR 18CU ™
OFF DAMPER HOT AIR PNEUMATIC CONTROL DAMPER
PERBAIKAN MEKANIK TUAS HOT AIR DAMPER MILL | MEDIUM SPEED MILL #1D - INLET HOT AIR MECHU1 ™ v
2 |iepas PNEUMATIC CONTROL DAMPER
3 |PENGECEKAN MOTOR MILL MEDIUM SPEED MILL #1E ELECU PM %
4 |PM PEKERJAAN MEKANIK MILL - 28D MEDIUM SPEED MILL #1A MECHU1 PM
LEAKAGE PADA TEMPERATURE TRANSMITTER | MEDIUM SPEED MILL #1E 1&CU PM v
5 v
Mill 1D - MSM D OUTLET HIGH MEDIUM SPEED MILL #1D - OUTLET CARBON 1&CU ™ %
MONO OXIDE CONTENT CONTROL CABINET
7 | MEDIUM SPEED MILL MECHANIC INSPECTION MEDIUM SPEED MILL#1E MECHU1 PM
VALVE PYRITE MILL TIDAK BISA FULL OPEN MEDIUM SPEED MILL #1E - PYRITE HOPPER - 1&CU ™ v
8 OUTLET SOLENOID VALVE
9 |MIX DAMPER MILLHANYA OPEN/TERBUKA 15% MEDIUM SPEED MILL#1D - MIXED AIR 1&CU ™
MOTORIZED CONTROL VALVE
10 | MEDIUM SPEED MILL INSTRUMENT INSPECTION MEDIUM SPEED MILL #1E 1&CU PM v
11 | MIXER DAMPER MEDIUM SPEED MILL FEEDBACKNYA |MEDIUM SPEED MILL #1D 1&CU |URGENT |cm v
TIDAK SESUAI DENGAN COMMAND
1y | CONTROLVALVEHOT AIR MILLOPEN FAULT MEDIUM SPEED MILL #1D - INLET HOT AIR 1&CU  |NORMAL [cm %
MOTORIZED CONTROL VALVE
13 |NLETDANOUTLET PYRITE MILLTIDAK BISAFULL OPEN [MEDIUM SPEED MILL #1E - PYRITE HOPPER - INLET[1&CU  [NORMAL M v
DAN FULL CLOSE SOLENOID VALVE
14 ||EAKAGE DI FLANGE SISI BAWAH DAN ATAS LINEMIX | MEDIUM SPEED MILL #LC - MIXED AIR MECHU1 [NORMAL |cM
AIR MILL MOTORIZED CONTROL VALVE
15 | MEDIUM SPEED MILL ELECTRIC INSPECTION MEDIUM SPEED MILL#1E ELECU PM v
16 |MILLPM 28D MEDIUM SPEED MILL#1A MECHU1 PM v
17 | MEDIUM SPEED MILL MECHANIC INSPECTION MEDIUM SPEED MILL #1E MECHU1 PM
18 |Mill - VALVE MIX AIR MILLAPABILA DI BUKA/OPEN | MEDIUM SPEED MILL #LC - INLET HOT AIR 1&CU  |URGENT |cm
LEBIH DARI 70% MAKA FLOW UDARA TURUN PNEUMATIC CONTROL DAMPER
19 |FILTER/STRAINER LUBE OIL KOTOR MEDIUM SPEED MILL#1E MECHU1 |NORMAL |PM v
PERBAIKAN MEKANIK - FILTER/STRAINER LUBE OIL | MEDIUM SPEED MILL #1E MECHU1 PM v
20 |xotor
51 |PRESSUREINDIKATOR OUTLET LUBE OILMILLTIDAK | MEDIUM SPEED MILL #LB - LUBE OILSTATION - [1&CU ™ %
ADA OUTLET OIL PRESSURE INDICATOR NO.1
HOT DAMPER MILL FAULT MEDIUM SPEED MILL #1A - INLET HOT AIR 1&CU |URGENT |cm
2 MOTORIZED CONTROL VALVE
53 |INLET SHUT OFF DAMPER MILLFAULT MEDIUM SPEED MILL #1A - INLET HOT AIR 1&CU  |URGENT |cm
PNEUMATIC CONTROL DAMPER
24 |SUPPLY UDARA PNEUMATIC OUTLET MILL BOCOR MEDIUM SPEED MILL #1A 1&CU  |URGENT |cM
PENGECEKAN SENSOR TEMPERATURE OUTLET MILL | MEDIUM SPEED MILL #1E - OUTLET TEMPERATURE [I&CU  |NORMAL |PM v
s SENSING ELEMENT NO.1
26 |PIPASUPPLY MIXAIRTO MILLBOCOR MEDIUM SPEED MILL#1C - INLET HOT AIRDUCT | MECHU1 |URGENT |CM %
FLOW, TEMP, DAN PRESSURE MILL TIDAK MAU NAIK | MEDIUM SPEED MILL #1E - INLET HOT AIR 1&CU |URGENT [cm v
27 (dcs dan lokal open 70%) PNEUMATIC CONTROL DAMPER
OUTLET MILL BOCOR PADA FLANGES VAPOR / EXHAUST GAS #1 - OUTLET MEDIUM MECHU1 [NORMAL |PM
28 SPEED MILL ATO CORNER NO.1 LAYER BURNER E -
PNEUMATIC GATE VALVE
INDIKASI TUAS MOV CONTROLL VALVE HOT DAMPER | MEDIUM SPEED MILL #1A - INLET HOT AIR 1&CU |NORMAL |cm v
2 ML Lepas MOTORIZED CONTROL VALVE
30 | EAKAGE MANUALVALVE DRAIN INERTING MILL FIRE FIGHTING STEAM #1 - MEDIUM SPEED MILL E |MECHU1 [NORMAL |cM
SOLENOID VALVE
JASA PEMBONGKARAN DAN PERBAIKAN GRINDING | MEDIUM SPEED MILL #1E NORMAL |PAM
31
ROLL MILL
32 |CLEANING COAL MILL MEDIUM SPEED MILL #1C SYSTEM NORMAL [PM
33 |UNKSTEM COLD DAMPER MILLKENDOR MEDIUM SPEED MILL #1E - INLET COLD AIR MECHU1 |EMERGEN|CM
PNEUMATIC GATE DAMPER oY
34 |PINENGSELMOV COOLAIR DAMPER MILL bengkong | MEDIUM SPEED MILL #LE - INLET COLD AIR NORMAL |cM
MOTORIZED DAMPER
35 |FLEXIBLEJOINT APH B YANG MENUJU HOT AIR AIR PREHEATER #1B - OUTLET PRIMARY AIR DUCT |MECHU1 [URGENT |cM
DAMPER MILL BOCOR
PURIFIER LUBE OIL MILLKOTOR MEDIUM SPEED MILL#1A- LUBE OILSTATION  |MECHU1 |URGENT |PDM v
36 PUMP
37  |LEAKAGE PADA MANNHOLE MILL MEDIUM SPEED MILL #1D MECHU1 |[NORMAL |CM




38 SUARA NOISE PADA MILL (Indikasi scapper lepas) MEDIUM SPEED MILL #1D MECHU1 [NORMAL [CM \
MOV COLD DAMPER MILL PENUNJUKANNYA TIDAK MEDIUM SPEED MILL #1E - INLET COLD AIR 1&CU NORMAL [CM \
3 SESUAI DI DCS DAN DI LOCALNYA MOTORIZED DAMPER
PEBEDAAN PEMBACAAN TEMPERATURE LUBE OIL MILL |MEDIUM SPEED MILL #1D - LUBE OIL STATION - 1&CU NORMAL [CM
40 ANATARA LOKAL DAN DCS OUTLET TEMPERATURE SENSING ELEMENT
M PDM - VIBRASI PADA LUBE OIL PUMP MILL MEDIUM SPEED MILL #1C - LUBE OIL STATION MECHU1 PDM
PUMP
42 LEAKAGE PADA FLANGES LINE INLET MILL MEDIUM SPEED MILL #1A - INLET DUCT MECHU1 [NORMAL [CM \
23 INLET PYRITE HOPPER MILL BUNTU TERGANJAL PLAT MEDIUM SPEED MILL #1C - PYRITE HOPPER - INLETMECHU1 [URGENT [CM \
PNEUMATIC VALVE
44 JASA PURIFIER LUBE OIL MILL MEDIUM SPEED MILL #1E NORMAL (PDM
45 INLET MILL PRIMARY AIR BOCOR MEDIUM SPEED MILL #1B SYSTEM MECHU1 [NORMAL [CM \
6 PNEUMATC VALVE INERTING MILL TIDAK BISA OPEN FIRE FIGHTING STEAM #1 - MEDIUM SPEED MILL D [I&CU NORMAL [CM \
DARI DCS DAN LOCAL - INLET PNEUMATIC VALVE
MILL FLANGE DRAIN FIRE FIGHTING BOCOR FIRE FIGHTING STEAM #1 - MEDIUM SPEED MILL D [MECHU1 [NORMAL [CM \
47 - INLET PIPE
48 INTERNAL CHECK MILL MEDIUM SPEED MILL #1D MECHU1 [NORMAL [PAM |V
49 MODUL MOV HOT AIR MILL RUSAK MEDIUM SPEED MILL #1C - INLET HOT AIR SYSTEM |I&CU URGENT [CM \
LEAKAGE HOT AIR MILL PADA ARE SHUT OFF DAMPER  |MEDIUM SPEED MILL #1A - INLET HOT AIR MECHU1 |[URGENT [CM \
50 PNEUMATIC CONTROL DAMPER
51 LEAKAGE MIXING AIR MILL PADA AREA DUCT MEDIUM SPEED MILL #1A - MIXED AIR MECHU1 [NORMAL [CM \
MOTORIZED CONTROL VALVE
MILL AIR MIXED DAMPER FAULT MEDIUM SPEED MILL #1C - MIXED AIR 1&CU URGENT [CM \
52 MOTORIZED CONTROL VALVE
53 FLOW TRANSMITTER MILL BERMASALAH MEDIUM SPEED MILL #1A - AIR FLOW 1&CU URGENT [CM
TRANSMITTER NO.2
54 PERBAIKAN VANWHEEL MILL MEDIUM SPEED MILL #1D MECHU1 |URGENT [PAM |V
55 SCRAPER PYRITE PATAH & LEPAS MEDIUM SPEED MILL #1D URGENT [CM \
56 AIR FLOW MILL RENDAH MEDIUM SPEED MILL #1A MECHU1 |[URGENT [CM \
FIRE FIGHTING STEAM - MEDIUM SPEED MILL OPEN FIRE FIGHTING STEAM #1 - OUTLET DEAERATOR 1&CU NORMAL [CM
57 FAULT TANK TO MEDIUM SPEED MILL - PNEUMATIC
VALVE
HOT DAMPER MILL LEAK THROUGH MEDIUM SPEED MILL #1A - INLET HOT AIR MECHU1 [NORMAL [CM \
58 MOTORIZED CONTROL VALVE
59 TUAS PENGGERAK LIMIT SWITCH INLET PYRITE MILL MEDIUM SPEED MILL #1B - PYRITE HOPPER - INLET [I&CU NORMAL [CM
PATAH PNEUMATIC VALVE
60 ECP: MODIFIKASI PENAMBAHAN LINE & VALVE BYPASS |FIRE FIGHTING STEAM #1 - MEDIUM SPEED MILL B [MECHU1 [NORMAL |EJ \

INNERTING MILL

- INLET PIPE
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Berdasarkan Operational Log selama tahun 2015 Unit #1 Terdapat bayak kerusakan yang terjadi dan kegiatan perbaikan yang dilakukan, sehingga
dapat disimpulkan data jenis kegagalan dan maintanan yang sama seperti dibawah ini. Adapun untuk melanjutkan penelitian ini, peneliti perlu
mengetahui dari jenis-jenis kegagalan dan perbaikan apa saja yang menyebabkan pulverizer mengalami kondisi berhenti beroperasi (down).
Responden dapat memberikan jawaban (YA, untuk menjawab Bahwa jenis tersebut menyebabkan pulverizer berhenti beroperasi) dan (Tidak,
untuk sebaliknya)

1 |MILL HOT DAMPER VALVE TUAS LEPAS MEDIUM SPEED MILL #1E - INLET HOT AIR MECHU1 [URGENT |CM
PNEUMATIC CONTROL DAMPER \
2 |ECP: CABLE COATING AREA MILL MEDIUM SPEED MILL SYSTEM #1 ELECU NORMAL (EJ v
ECP: MODIFIKASI PENAMBAHAN LINE & VALVE SAC TO BOILER HOUSE - OUTLET PIPE NORMAL |EJ
3 BYPASS IINNERTING MILL v
4 |TUAS PYRITE MILL PATAH MEDIUM SPEED MILL #1D SYSTEM MECHU1 [NORMAL |CM v
5 |[HIDRANT AREA MILL LEAKTHROUGH MEDIUM SPEED MILL #1B SYSTEM MECHU1 |NORMAL |CM v
6 [MILL-PM 28D MEDIUM SPEED MILL #1A ELECU PM v
VAPOR / EXHAUST GAS #1 - OUTLET MEDIUM MECHU1 [NORMAL |CM
7 |LEAKAGE PADA OUTLET MILL SPEED MILL B TO CORNER NO.2 LAYER BURNER D -
PNEUMATIC GATE VALVE \
DAMPER OUTLET MILL TIDAK BISA DIOPERASIKAN SAC TO COAL SAMPLING MEDIUM SPEED MILL #1A {1&CU NORMAL |CM
8 DARI DCS OQUTLET VALVE NO .4 v
9 TUAS HOT DAMPER MILL BAUT KENDUR (tidak ada MEDIUM SPEED MILL #1C - INLET COLD AIR MECHU1 [NORMAL |CM
karet ) MOTORIZED DAMPER \
10 |MILL SUARA ABNORMAL MEDIUM SPEED MILL #1A SYSTEM MECHU1 |NORMAL |CM v
11 |MILL OUTLET PYRITE TUAS TIDAK ADA MEDIUM SPEED MILL #1E - PYRITE HOPPER - 1&CU NORMAL [CM
OUTLET SOLENOID VALVE \
12 |TUAS LIMIT SWITCH INLET PYRITE MILL PUTUS MEDIUM SPEED MILL #1D - PYRITE HOPPER - INLET |I&CU NORMAL |CM
SOLENOID VALVE \
13 |OUTLET VALVE PYRITE MILL TIDAK BISA DIOPEN MEDIUM SPEED MILL #1E - PYRITE HOPPER - 1&CU NORMAL |CM
OUTLET VALVE \
14 DITEMUKAN PECAHAN MATERIAL MILL KELUAR DARI [MEDIUM SPEED MILL #1E SYSTEM MECHU1 [NORMAL |PAM
PYRITE HOPPER \
15 |SHUT OFF HOT AIR DAMPER MILL CLOSE FAULT MEDIUM SPEED MILL #1E - INLET HOT AIR 1&CU URGENT [CM
PNEUMATIC CONTROL DAMPER \
16 |PERMINTAAN VALVE DRAIN INNERTING MILL FIRE FIGHTING STEAM #1 - MEDIUM SPEED MILL- (MECHU1 [URGENT PAM
INLET PIPE Y
17 |INTERNAL CHECK MILL MEDIUM SPEED MILL #1D MECHU1 [NORMAL |PAM v
18 |KALIBRASI COAL FEEDER MILL COAL FEEDER #1D - CONTROL WEIGHT NO.1 1&CU NORMAL |PAM v
19 |PERBAIKAN SOLENOID INLET VALVE PYRITE MILL MEDIUM SPEED MILL #1B - PYRITE HOPPER - INLET |I1&CU PAM
PNEUMATIC VALVE \
2 PENGGANTIAN RUBBER COUPLING DAN MEDIUM SPEED MILL #1A - LUBE OIL STATION MECHU1 |URGENT PDM
REALL T LUBE OIL PUMP MILL PUMP v
21 |HOUSE BEARING HOT DAMPER MILL RETAK MEDIUM SPEED MILL #1D - INLET HOT AIR MECHU1 [NORMAL |CM
PNEUMATIC CONTROL DAMPER \
22 |TUTUP EMERGENCY PUSH BUTTON MILL TIDAK ADA MEDIUM SPEED MILL #1A NORMAL |CM v
23 |ORIFICE GATE VALVE OUTLET MILL LEAKAGE MEDIUM SPEED MILL #1E MECHU1 |URGENT |CM v
24 [SELONOID SHUT OFF DAMPER MILL RUSAK MEDIUM SPEED MILL #1E 1&CU URGENT  |cm v
25 MATERIAL PYRITE MILL BANYAK, (mohon internal MEDIUM SPEED MILL #1A SYSTEM MECHU1 |NORMAL |CM
check) \
2% JASA REPAIR GRINDING ROLL MILL B,C DAN D DAN OIL|MEDIUM SPEED MILL SYSTEM #1 PAM
SEAL MILL UNIT 1 Y
27 |LUBE OIL PUMP MILL 1D SUARA KASAR MEDIUM SPEED MILL #1D MECHU1 (NORMAL |PDM v
28 |VANEWHEEL MILL PATAH MEDIUM SPEED MILL #1A MECHU1 [URGENT |CM v
29 GLAND PACKING PADA FLANGES INLET PYRITE MILL MEDIUM SPEED MILL #1E - PYRITE HOPPER - INLET (MECHU1 [NORMAL |CM
BOCOR PNEUMATIC VALVE \
MEDIUM SPEED MILL FIRE FIGHTING VALVE TIDAK BISA [FIRE FIGHTING STEAM #1 - MEDIUM SPEED MILL C -|{I&CU NORMAL |CM
30 DIOPERASIKAN INLET PNEUMATIC VALVE \
31 MEDIUM SPEED MILL SHUTOFF HOT DAMPER OPEN MEDIUM SPEED MILL #1C - INLET HOT AIR 1&CU NORMAL |CM
FAULT PNEUMATIC CONTROL DAMPER v
MEDIUM SPEED MILL PRESSURE UDARA LOW ALARM, |MEDIUM SPEED MILL #1A 1&CU NORMAL |CM
32 |SEDANGKAN BUKAAN HOT DAN COOL DAMPER LEBIH
BE \
HOT DAMPER MILL TIDAK AKTUAL (CCR dan lokal tidak [MEDIUM SPEED MILL #1D - INLET HOT AIR 1&CU NORMAL |CM
33 sesuai ) MOTORIZED CONTROL VALVE v
e BOILER - MEDIUM SPEED MILL INSTRUMENT SIMPLE MEDIUM SPEED MILL SYSTEM #1 OH
INSPECTION \
35 |MEDIUM SPEED MILL ELECTRIC SIMPLE INSPECTION MEDIUM SPEED MILL SYSTEM #1 OH v
36 |MEDIUM SPEED MILL MECHANIC SIMPLE INSPECTION MEDIUM SPEED MILL SYSTEM #1 NORMAL OH v
VAPOR / EXHAUST GAS #1 - OUTLET MEDIUM 1&CU NORMAL |CM
37 |OUTLET MILL CLOSE FAULT/SELENOID RUSAK SPEED MILL D TO CORNER NO.1 LAYER BURNER B -
PNEUMATIC GATE VALVE \




38 |FIRE FIGHTING MILL TIDAK BISA OPEN FIRE FIGHTING STEAM #1 - MEDIUM SPEED MILL B -/MECHU1 [NORMAL |CM
INLET PNEUMATIC VALVE
39 LUBE OIL SSTATION MILL, PRESSURE INDIKATOR INLET (MEDIUM SPEED MILL #1D SYSTEM NORMAL [CM
LEBIH KECIL DARI OUTLET
40 |AIR FLOW MIX MILL RENDAH MEDIUM SPEED MILL #1C - AIR FLOW NORMAL [CM
TRANSMITTER
4 PERBAIKAN MOTOR CLEANOUT CONVEYOR FEEDER COAL FEEDER SYSTEM #1 NORMAL [PAM
MILL v
42 | TRANSMITER LEVEL BUNKER MILL MASALAH Eg/—\ll. BUNKER #1A - LOWER BIN LEVEL SIGNAL 1&CU NORMAL [CM
43 |Mill CV INLET HOT AIR FB FAULT DI DCS MEDIUM SPEED MILL #1B - INLET HOT AIR DUCT 1&CU NORMAL [CM v
44 |TUAS INLET PYRITE MILL TIDAK ADA MEDIUM SPEED MILL #1E - PYRITE HOPPER - INLET |I1&CU NORMAL [CM
PNEUMATIC VALVE
45 |[INNERTING MILL TIDAK BISA OPEN MEDIUM SPEED MILL #1B SYSTEM 1&CU NORMAL [CM Vv
46 | MOV HOT AIR DAMPER MILL MUNCUL ALARM MEDIUM SPEED MILL #1E - INLET HOT AIR 1&CU URGENT  [CM
PNEUMATIC CONTROL DAMPER
47 |PENORMALAN SHUT OFF DAMPER MILL MEDIUM SPEED MILL #1A - INLET HOT AIR MECHU1 [NORMAL |PAM
PNEUMATIC CONTROL DAMPER \
28 REKOMENDASI HASIL PENGUKURAN VIBRASI MEDIUM (MEDIUM SPEED MILL #1C - LUBE OIL STATION NORMAL (PDM
SPEED MILL - LUBE OIL STATION PUMP PUMP \
49 [PENGGANTIAN VALVE DRAIN INERTING MILL MEDIUM SPEED MILL #1D SYSTEM MECHU1 |NORMAL [PAM
VALVE DRAIN PIPA INNERTING STEAM MILL FIRE FIGHTING STEAM #1 - MEDIUM SPEED MILL C -/MECHU1 [NORMAL |CM
50 LEAKTHROUGH INLET PIPE
51 |[INVERTER COUNTER FEEDER MILL TIDAK TERBACA COAL FEEDER SYSTEM #1D 1&CU URGENT  [CM
52 |PERBAIKAN SOLENOID INLET VALVE PYRITE MILL MEDIUM SPEED MILL #1B - PYRITE HOPPER - INLET |I&CU NORMAL [PAM
PNEUMATIC VALVE v
53 MILL AMPERE LEBIH TINGGI DIBANDING MILL YG LAIN [MEDIUM SPEED MILL #1E - MOTOR STATOR COILV |MECHU1 |NORMAL [CM
HARAP DILAKUKAN INTERNAL CHECK - TEMPERATURE SENSING ELEMENT NO.1 \
54 KEBOCORAN SERBUK BATU BARA DI FLANGES OUTLET COAL FEEDER #1A - OUTLET COAL MOTORIZEDD MECHU1 |NORMAL [CM
MILL GATE
55 [CONTROL VALVE MIX AIR MILL FAULT MEDIUM SPEED MILL #1C 1&CU NORMAL [CM v
56 |LIMIT SWITCH OUTLET PYRITE MILL ERROR MEDIUM SPEED MILL #1E - PYRITE HOPPER - 1&CU NORMAL [CM
OUTLET SOLENOID VALVE
57 MILL MOTOR FRONT BEARING SUARA ABNORMAL DI [MEDIUM SPEED MILL #1B NORMAL [CM
LOKAL v
58 TUAS HOT DAMPER MILL MASALAH (Dilokal tuas MEDIUM SPEED MILL #1C - INLET HOT AIR 1&CU URGENT  [CM
engsel lengkap,minta calibrasi CV) MOTORIZED CONTROL VALVE
LINE SUPPLY UDARA INSTRUMENT MENUJU MEDIUM SPEED MILL #1B - INLET HOT AIR 1&CU NORMAL [CM
59 REGULATOR SHUTOFF DAMPER MILL LEPAS PNEUMATIC CONTROL DAMPER \
60 |JASA REPAIR HARD FACING GRINDING ROLL MILL MEDIUM SPEED MILL #1B SYSTEM PAM v
61 |BUKAAN HOT DAMPER MILL TIDAK SESUAI MEDIUM SPEED MILL #1C - INLET HOT AIR 1&CU NORMAL [CM
MOTORIZED CONTROL VALVE v
62 |MILLD UNIT1 MEDIUM SPEED MILL #1D MECHU1 |NORMAL [CM v
OUTLET PYRITE MILL TIDAK BISA DIOPERASIKAN DARI (MEDIUM SPEED MILL #1E - PYRITE HOPPER - 1&CU NORMAL [CM
63 PANEL LOKAL OUTLET VALVE
64 MSM PYRITE BATUBARA ABNORMAL (mohon internal |MEDIUM SPEED MILL #1D MECHU1 [URGENT |CM
check mill)
65 LINE UDARA INSTRUMENT UNTUK FLUSHING DI AREA (MEDIUM SPEED MILL #1C SYSTEM NORMAL  (EJ
MILL BELUM ADA (MODIFIKASI ) v
66 |KABEL PANEL LAMPU PUTUS DI AREA MILL MEDIUM SPEED MILL #1E SYSTEM ELECU NORMAL [CM
67 |LINE INLET PYRITE MILL PESOK MEDIUM SPEED MILL #1E - PYRITE HOPPER - INLET |MECHU1 [NORMAL |CM
SOLENOID VALVE
68 PERMINTAAN PIN BOLT INCLUDE NUT FOR COUPLING (MEDIUM SPEED MILL #1B SYSTEM MECHU1 [NORMAL |PAM
MOTOR MILL 1B
69 PERBAIKAN NIPLE GREASE PADA BEARING MOTOR PT PLN (PERSERO) PEMBANGKITAN LONTAR ELECU URGENT  (PAM
CWP DAN MILL UNIT 1 UNTUK KEPERLUAN S| PACITAN AREA COMMON \
70 |KABEL SELENOID OUTLET PYRITE MILL LEPAS MEDIUM SPEED MILL #1E - PYRITE HOPPER - 1&CU NORMAL [CM
OUTLET SOLENOID VALVE v
71 [PENGGANTIAN BEARING SISI DE MILL MEDIUM SPEED MILL #1B SYSTEM MECHU1 |[NORMAL [PAM v
72 |PENGGANTIAN INNERPART MILL MEDIUM SPEED MILL #1D MECHU1 [OUTAGE [PAM |y
73 |PENGGANTIAN BEARING MOTOR MILL MEDIUM SPEED MILL #1A OUTAGE PDM v
74 |PERBAIKAN PADA OUTLET PYRITE MILL (BENGKOK) MEDIUM SPEED MILL #1E - PYRITE HOPPER - MECHU1 |[NORMAL |OH
OUTLET VALVE
75 SEALING AIR FAN SERING DROP KETIKA 5 MILL SEALING AIR FAN #1A SYSTEM MECHU1 |OUTAGE |PAM
RUNNING \
76 |[JASA PENGGANTIAN TABLE MILL MEDIUM SPEED MILL #1C SYSTEM MECHU1 |OUTAGE |PAM v
77 LUBE OIL MILL A,B,C,D & E TUAS BERAT SAAT DI MEDIUM SPEED MILL #1A - LUBE OIL STATION - 1&CU OUTAGE PAM
MANUFER HEATER NO.1 v
78 PERMINTTAN MATERIAL LEM ANTI WEAR LINER MEDIUM SPEED MILL #1C SYSTEM MECHU1 [URGENT PAM
UNTUK MILL \
79 |BAUT COPLE STAM MILL HOT DAMPER LEPAS MEDIUM SPEED MILL #1C - INLET HOT AIR MECHU1 [NORMAL |CM
MOTORIZED CONTROL VALVE
80 TETESAN AIR SISI STAMP MANUAL VALVE INNERTING |FIRE FIGHTING STEAM #1 - MEDIUM SPEED MILLC {MECHU1 |NORMAL [CM

MILL

INLET PNEUMATIC VALVE




MEDIUM SPEED MILL #1B - INLET COLD AIR

MECHU1

NORMAL

WR

mati )
109 REGULATOR PNEUMATIC VALVE INNERTING MILL

BOCOR

81 |KEBOCORAN PADA LAYER D2 DARI MILL 1B SYSTEM
8 REGRESSING HOT AIR DAMPER DAN MIX AIR DAMPER [MILL AIR SYSTEM, CARRIER AIR SYSTEM - PAF #1 - |MECHU1 [NORMAL |PAM
MILL OUTLET INTERCONNECTING DUCTING SYSTEM
83 |REGREASSING HOT AIR DAN MIX AIR DAMPER MILL PRIMARY HOT AIR HEADER DUCT #1 SYSTEM MECHU1 [NORMAL |PAM
8 OUTLET VALVE PYRITE MILL TIDAK BISA CLOSE (Swicth |MEDIUM SPEED MILL #1C - PYRITE HOPPER - 1&CU NORMAL [CM
Ubnormal) OUTLET VALVE
VAPOR / EXHAUST GAS #1 - OUTLET MEDIUM MECHU1 [NORMAL |CM
85 |LEAKAGE PADA CORNER B1, B2 dan B3 (mill-1D) SPEED MILL D TO CORNER NO.4 LAYER BURNER B -
FLOW TRANSMITTER
86 |PERBAIKAN DOUBLE BEAM HOIST CRANE MILL COAL BUNKER BAY UNIT 1 - MOTOR HOIST NO.1 NORMAL [CM
87 |HANGER LINER INNERTING MILL PUTUS MEDIUM SPEED MILL #1D MECHU1 [NORMAL |CM
VAPOR / EXHAUST GAS #1 - OUTLET MEDIUM 1&CU NORMAL [CM
88 |OUTLET MILL TIDAK BISA OPEN DARI CCR SPEED MILL D TO CORNER NO.1 LAYER BURNER B -
PNEUMATIC GATE VALVE
89 KEBOCORAN PADA LINE MIX AIR DAMPER MENUJU MEDIUM SPEED MILL #1B MECHU1 [NORMAL |CM
MILL
90 |PAM " FLUSHING LUBE OIL MILL" :;/IUE'\[;IPUM SPEED MILL #1E - LUBE OIL STATION MECHU1 [NORMAL |PAM
91 TUAS HOT DAMPER MILL PECAH MEDIUM SPEED MILL #1A - INLET HOT AIR MECHU1 |[NORMAL |OH
PNEUMATIC CONTROL DAMPER
92 |LEAKAGE PADA INLET MILL MEDIUM SPEED MILL #1A - INLET DUCT MECHU1 [NORMAL |CM
93 KEBOCORAN LINE PRESSURE INDIKATOR PADA LUBE  (MEDIUM SPEED MILL #1A 1&CU NORMAL [CM
OIL MILL
9% NOISE PADA MILL DAN DITEMUIKAN PATAHAN MEDIUM SPEED MILL #1D MECHU1 [NORMAL |CM
KOMPONEN MILL & BAUT SAAT PYRITE
95 |Turbin Unit 1 - Lampu pada breaker 6 KV Mill 1D mati 6 KV UNIT SECTION 1B - CIRCUIT BREAKER FOR NORMAL  [RTF
#1D MEDIUM SPEED MILL CIRCUIT BREAKER
96 |PERMINTAAN SCRAPPER MILL #2 (SI) MEDIUM SPEED MILL #2D SYSTEM OUTAGE |PAM
97 [NILAIAIR FLOW MILL KURANG AKURAT MEDIUM SPEED MILL SYSTEM #1 1&CU NORMAL [CM
ECP : PEMBUATAN SARANA SAMPLING BATUBARA MEDIUM SPEED MILL #1E MECHU1 |[NORMAL |OH
98
PADA MILL
99 |Civil - GREATING AREA MILL BANYAK YANG RUSAK PT PLN (PERSERO) PEMBANGKITAN LONTAR CIVILU NORMAL (ADM
PACITAN UNIT 1
100 [LIMIT SWITCH INLET PYRITE MILL BERAT MEDIUM SPEED MILL #1E 1&CU NORMAL (PAM
101 TUAS PENGGERAK LIMIT SWITCH OUTLET PYRITE MILL |MEDIUM SPEED MILL #1B 1&CU NORMAL  (PAM
PATAH
102 [PERMINTAAN INTERNAL CHECK PADA MILL MEDIUM SPEED MILL #1D MECHU1 [URGENT |PM
103 HANDLE MANUAL MIX AIR DAMPER MILL TIDAK BISA mZTOU:TIZSEEE(Eg m;gfbii\x”xa) AIR MECHU1 NORMAL |CM
DIOPERASIKAN KARENA TERBENTUR SUPPOR BEA
104 BOCOR SERBUK BATU BARA DAN KELUAR PERCIKAN  [MEDIUM SPEED MILL #1D MECHU1 [NORMAL |CM
API DI MANHOLE MILL
105 JASA CLEANING AREA COAL FEEDER, COAL MILL DAN |COAL FEEDER SYSTEM #1 OUTAGE |PAM
NORMALISASI ECONOMIZER HOPPER
106 [PAM "INTERNAL CHECK MILL" MEDIUM SPEED MILL #1B SYSTEM MECHU1 [NORMAL |PAM
107 KEBOCORAN SERBUK BATU BARA DI L-BOW OUTLET  (MEDIUM SPEED MILL #1C MECHU1 [NORMAL |CM
MILL
108 COLD DAMPER MILL ERROR (dilokal posisi tampilan MEDIUM SPEED MILL #1E - INLET COLD AIR 1&CU NORMAL [CM
MOTORIZED DAMPER
MEDIUM SPEED MILL #1D 1&CU NORMAL [CM




HASIL REKAP DATA OPERATIONAL LOG BERDASARKAN JENIS KERUSAKAN PADA TAHUN 2016

Berdasarkan Operational Log selama tahun 2016 Unit #1 Terdapat bayak kerusakan yang terjadi dan kegiatan perbaikan yang dilakukan, sehingga dapat
disimpulkan data jenis kegagalan dan maintanan yang sama seperti dibawah ini. Adapun untuk melanjutkan penelitian ini, peneliti perlu mengetahui
dari jenis-jenis kegagalan dan perbaikan apa saja yang menyebabkan pulverizer mengalami kondisi berhenti beroperasi (down). Responden dapat
memberikan jawaban (YA, untuk menjawab Bahwa jenis tersebut menyebabkan pulverizer berhenti beroperasi) dan (Tidak , untuk sebaliknya)

1 PERBAIKAN — REGULATOR PNEUMATIC VALVE MEDIUM SPEED MILL #1D 1&cU ™ v
INERTING MILL BOCOR
2 MILL - PM 28D MEDIUM SPEED MILL #1A ELECU NORMAL |PM \
3 MANUAL VALVE INERTING MILL INDIKASI BOCOR ::II\IT.E::’?:JING STEAM 1 - MEDIUM SPEED MILLA MECHU1 |NORMAL |CM \2
4 FILTER /STRAINER LUBE OIL MILL KOTOR MEDIUM SPEED MILL #1E MECHU1 |NORMAL |CM \'
5 KEBOCORAN OLI DI FILTER LUBE OIL MILL ’;AlfhijUM SPEED MILL#1E - LUBE OIL STATION MECHU1 |NORMAL |CM \"
6 PAM "PENGGANTIAN EXPANTION JOINT ALL MILL"  [MEDIUM SPEED MILL #1B - INLET HOT AIR DUCT MECHU1 |NORMAL (PAM v
7 ECP : PEMBUATAN SARAN SAMPLING BATUBARA MEDIUM SPEED MILL #18 NORMAL |oH v
PADA MILL
8 TUAS HOT AIR DAMPER MILL LEPAS MEDIUM SPEED MILL #1E - INLET HOT AIR MECHU1 |NORMAL |CM \"
PNEUMATIC CONTROL DAMPER
PAM "INTERNAL CHECK MILL" MEDIUM SPEED MILL SYSTEM #1 MECHU1 |NORMAL |PAM \
10 PEKERJAAN ELEKTRIK MILL - PM 28D MEDIUM SPEED MILL #1A ELECU NORMAL |PM \
1 SELENOID PNEUMATIK OUTLET PYRITE MILL BOCOR  [MEDIUM SPEED MILL #1C - PYRITE HOPPER - 18cU NORMAL |cm v
UDARA INSTRUMENT OUTLET VALVE
12 SHUT OFF DAMPER MILL FAULT MEDIUM SPEED MILL #1A - INLETHOT AIR 1&CU URGENT |CM \%
PNEUMATIC CONTROL DAMPER
13 INDIKASI SUARA KASAR PADA LUBE OIL PUMP MILL gAUE;IPUM SPEED MILL#1C - LUBE OIL STATION MECHU1 |NORMAL |CM \
14 INDIKASI SUARA KASAR/NOISE PADA MILL MEDIUM SPEED MILL #1A MECHU1 |NORMAL |CM \
15 PEKERJAAN INSTRUMENT MILL - PM 28D MEDIUM SPEED MILL #1A 1&CU NORMAL |PM \
NAPLE UDARA INSTRUMENT MENUJU OUTLET MILL VAPOR / EXHAUST GAS #1 - OUTLET MEDIUM
16 BOCOR SPEED MILL E TO CORNER NO.1 LAYER BURNER A- [I&CU NORMAL |CM \
PNEUMATIC GATE VALVE
17 FIRE FIGHTING MILL BOCOR PADA REGULATOR FIRE FIGHTING STEAM #1 - MEDIUM SPEED MILLD 1&CU NORMAL |cm v
UDARA INSTRUMEN INLET PNEUMATIC VALVE
18 FIRE FIGHTING MILL BOCOR PADA NAPLE UDARA FIRE FIGHTING STEAM #1 - MEDIUM SPEED MILLA 1&CU NORMAL |cm v
INSTRUMEN INLET PNEUMATIC VALVE
19 JASA CLEANING MILL DAN CONDENSOR BUNKER, FEEDER AND PULVERIZING SYSTEM #1 OUTAGE |PAM \
20 PEMASANGAN AEROFOIL MILL MEDIUM SPEED MILL #1C MECHU1 |NORMAL |PAM v
21 PAM "JASA BONGKAR PASANG DAN REPAIR MILL" MEDIUM SPEED MILL #1E MECHU1 |NORMAL |OH v
FIREF N E 1 - MED| EED MILL
22 PENGGANTIAN FILTER REGULATOR INERTING MILL 1A IN’EI:T I::g' G STEAM #1 - MEDIUM SP MILLA 1&CU NORMAL |PAM \2
VAPOR / EXHAUST GAS #1 - OUTLET MEDIUM
23 OUTLET MILL TIDAK ADA COVERNYA SPEED MILL C TO CORNER NO.1 LAYER BURNER C- [MECHU1 [NORMAL [CM \%
PNEUMATIC GATE VALVE
2 TUAS PATAH PADA PYRITE HOPPER - OUTLET MEDIUM SPEED MILL #1B - PYRITE HOPPER - 18cU NORMAL |cm v
SOLENOID VALVE MILL OUTLET SOLENOID VALVE
25 PENYETINGAN MOV HOT DAN MIX DAMPER MILL MEDIUM SPEED MILL SYSTEM #1 1&CU NORMAL (PAM \
VAPOR / EXHAUST GAS #2 - OUTLET MEDIUM
26 KEBOCORAN PADA OUTLET MILL SPEED MILL D TO CORNER NO.1 LAYER BURNER B  [MECHU1 [NORMAL [CM Y
SYSTEM
27 PENGGANTIAN BEARING HOT DAMPER MILL 1A-E BUNKER, FEEDER AND PULVERIZING SYSTEM #1 MECHU1 |OUTAGE |PAM \
28 MEDIUM SPEED MILL 1- INSPEKSI DAN PERBAIKAN MEDIUM SPEED MILL SYSTEM #1 MECHU1 |NORMAL |PAM \
BEARING DAMPER MILL
29 BREAKER MILL POSISI GROUNDING PENUNJUKAN MEDIUM SPEED MILL #1A ELECU NORMAL |cm v
DISPLAY OPEN
30 PERBAIKAN BULLRING MILL MEDIUM SPEED MILL #1D SYSTEM MECHU1 PAM \
31 OUTLET PYRITE MILL MENUTUP SENDIRI (CONTROL MEDIUM SPEED MILL #1C - PYRITE HOPPER - 18.CU NORMAL |cm v
RUSAK) OUTLET VALVE
32 LINE INLET PYRITE MILL "PENYOK" MEDIUM SPEED MILL #1D - PYRITE HOPPER - INLET MECHU1 |NORMAL |CM v
PNEUMATIC VALVE
33 KEBOCORAN PADA VALVE INERTING MILL FIRE FIGHTING STEAM #1 - MEDIUM SPEED MILLA MECHU1 |NORMAL |CM \
INLET PNEUMATIC VALVE
34 MAIN HOLE MILL KURANG RAPAT MEDIUM SPEED MILL #1D SYSTEM MECHU1 |NORMAL |CM v
35 Mill NOISE (suara kasar di ruang scrapper) MEDIUM SPEED MILL #1A SYSTEM MECHU1 |NORMAL |CM \
36 LEAKAGE PADA INLET MILL MEDIUM SPEED MILL #1A - INLET DUCT MECHU1 |NORMAL |CM v
37 REKOMENDASI HASIL PENGUKURAN VIBRASI MEDIUM SPEED MILL #1D - LUBE OIL STATION NORMAL |pOM v
MEDIUM SPEED MILL - LUBE OIL STATION PUMP PUMP
38 MATERIAL PYRITE MILL KELUAR BESI MEDIUM SPEED MILL #1B SYSTEM MECHU1 |URGENT |CM \
39 VALVE OUTLET PYRITE MILL TIDAK FULL CLOSE MEDIUM SPEED MILL #1E - PYRITE HOPPER - 1&CU NORMAL |CM v
OUTLET SOLENOID VALVE
VAPOR / EXHAUST GAS #1 - OUTLET MEDIUM
40 OUTLET VALVE MILL TIDAK BISA CLOSE SPEED MILLATO CORNER NO.1 LAYER BURNERE - (I&CU NORMAL |CM \
PNEUMATIC GATE VALVE




41 ::E"::)ACAAN LEVEL BUNKER MILL ERROR (bandul | 1e1 1 Speep MiLL #1D SYSTEM 1&cu NORMAL [cM
2 PNEUM{\TIC VALVE FIRE FIGHTING MILL OPEN FAULT |FIRE FIGHTING STEAM #1 - MEDIUM SPEED MILLE | MECHUL |NORMAL |cm
(mekaniknya berat) INLET PNEUMATIC VALVE
43 INDIKATOR TEMPERATURE OUTLET MILL TIDAK SAMA. MEDIUM SPEED MILL #18 - OUTLET TEMPERATURE 1&CU NORMAL |CM
SENSING ELEMENT NO.1
44 MILL KONDISI STOP TAPI MUNCUL VIBRASI MEDIUM SPEED MILL #1B SYSTEM 1&CU NORMAL |CM
45 ADJUSTIN(? ROD DAN DEFLECTOR MILL MEDIUM SPEED MILL #1B MECHU1 |NORMAL |CM
PATAH(Anjlok)
46 KEBOCORAN PADA INLET COLD AIR PNEUMATIC MEDIUM SPEED MILL #1E - INLET COLD AIR MECHUL |NORMAL |cm
GATE DAMPER MENUJU DUCT MILL PNEUMATIC GATE DAMPER
47 PANEL LOCAL BOX PYRITE MILL ALARM (sisi outlet) [MEDIUM SPEED MILL #1C - PYRITE HOPPER - ELECU NORMAL |cm
TIDAK BISA RESET LOCAL CONTROL BOX
28 OUTLET MILL TIDAK DAPAT DIOPERASIKAN DARI DCS MEDIUM SPEED MILL #1D 18U NORMAL |cm
(macet)
49 PENGGANTIAN REGULATOR OUTLET MILL MEDIUM SPEED MILL SYSTEM #1 1&CU NORMAL |PAM
50 :::::Z:: UNTUK INLET DAN OUTLET PYRITE MILL MEDIUM SPEED MILL #1D 1&CU NORMAL |CM
gy |INLETPYRITE MILL TIDAK BISA DIOPEN DARIPANEL  [MEDIUM SPEED MILL #1C - PYRITE HOPPER - INLET | o | NORMAL |cm
LOKAL SOLENOID VALVE
gy |OUTLETPYRITE MILL TIDAK DAPAT DIOPERASIKAN ||/ o0 oo o 1&CU NORMAL |cm
DARI PANEL LOKAL
53 "PAM" PERMINTAAN PART UNTUK MILL (ME) MEDIUM SPEED MILL #1A SYSTEM OUTAGE |PAM
4 |HOTDAMPER MILL TIDAK BISA DIOPERASIKAN DARI [MEDIUM SPEED MILL #1E - INLET HOT AIR 1&CU NORMAL |cm
DCS MOTORIZED CONTROL VALVE
55 SELENOID SLIDE GATE PYRITE MILL RUSAK. MEDIUM SPEED MILL #1C - PYRITE HOPPER - INLET 1&CU NORMAL |CM
PNEUMATIC VALVE
56 MATERIAL PYRITE MILL KELUAR BUNGA API DAN MEDIUM SPEED MILL #1C SYSTEM MECHU1 |NORMAL |CM
TIDAK HABIS
57 PAM" PENGGANTIAN BEARING POMPA LUBE OIL MEDIUM SPEED MILL #1D - LUBE OIL STATION MECHUL |OUTAGE |pAM
MILL (ME) PUMP
58  |ECP.COATING CABLE AREA MILL MEDIUM SPEED MILL SYSTEM #1 ELECU NORMAL |EJ
59 MODUL CONTROL VALVE MIXED AIR DAMPER MILL  [MEDIUM SPEED MILL #1B - MIXED AIR 1&CU NORMAL |cm
RUSAK MOTORIZED CONTROL VALVE
60 TUAS LIMIT SWITCH INLET PYRITE MILL HILANG MEDIUM SPEED MILL #1E - PYRITE HOPPER - INLET 1&CU NORMAL |CM
PNEUMATIC VALVE
61 KEBOCORAN LINE INSTRUMENT UDARA PADA MEDIUM SPEED MILL #1C - PYRITE HOPPER - INLET 1&CU NORMAL |cm
SOLENOID VALVE INLET PYRITE HOPPER MILL SOLENOID VALVE
62 DUCT LINE MIX AIR DAMPER MILL BOCOR DAN MEDIUM SPEED MILL #1B - MIXED AIR MECHUL |NORMAL |cm
TERBAKAR MOTORIZED CONTROL VALVE
63 PENUMPUKAN DEBU DI LINE MIX AIR DAMPER MEDIUM SPEED MILL #18 SYSTEM aviw ENVIRON ™
MENUJU MILL MENT
64 BELT FEEDER MILL TIDAK BERPUTAR SAAT DI START COAL FEEDER SYSTEM #1C MECHU1 |NORMAL |CM
65 LINE INLET PYRITE DAN FLANGES INLET PYRITE MILL (MEDIUM SPEED MILL #1D - PYRITE HOPPER - INLET MECHUL |NORMAL |cm
BOCOR PNEUMATIC VALVE
MEDIUM SPEED MILL #1C - INLET HOT AIR
BAUT PENGAIT TUAS HOT AIR MILL DAMPER P! MECHU1 [NORMAL |CM
66 v G UAS HO uTus MOTORIZED CONTROL VALVE
67 INDIKASI HOT DAMPER DAN MIX DAMPER MILL MEDIUM SPEED MILL #1B - INLET HOT AIR MECHUL |NORMAL |cm
BOCOR PNEUMATIC CONTROL DAMPER
68 KEBOCORAN UDARA DI DUCT MIX AIR MILL MEDIUM SPEED MILL #1A - INLET DUCT MECHU1 |NORMAL |CM
69 OUTLET PYRITE MILL BOCOR MEDIUM SPEED MILL #1E MECHU1 |NORMAL |CM
70  |ALARM PADA MOV MIX AIR DAMPER MILL MEDIUM SPEED MILL #1A - MIXED AIR 1&CU URGENT |CM
MOTORIZED CONTROL VALVE
71 SCRAPPER MILL LEPAS DAN KELUAR DARI PYRITE MEDIUM SPEED MILL #1B MECHU1 |NORMAL |CM
oy |KEBOCORAN UDARA PADA PISTONE PNEUMATIC MEDIUM SPEED MILL #1E - PYRITE HOPPER - 1&cU NORMAL |cm
SLIGHT GATE OUTLET PYRITE MILL OUTLET VALVE
7 '[\),:;II'-ELMUKAN BAGIAN MILL YANG TERLEPAS DIPYRITE [ |\ o0 o MECHUL |NORMAL |cm
74 KOPLING MOV HOT DAMPER MILL RUSAK MEDIUM SPEED MILL #1C - INLET HOT AIR MECHU1 |NORMAL |CM
MOTORIZED CONTROL VALVE
75 DUCT MIX AIR MILL JEBOL MEDIUM SPEED MILL #1C - INLET HOT AIR DUCT MECHU1 |NORMAL |CM
76 LINE OUTLLET MILL BOCOR SERBUK BATU BARA MEDIUM SPEED MILL#1C MECHU1 |NORMAL |CM
77 [SRBoller 1~ TUAS PENGGERAK MOC HOT DAMPER  [MEDIUM SPEED MILL ¥1D - INLET HOT AIR MECHUL |NORMAL |cm
MILL BENGKOK (terhimpit tangga) PNEUMATIC CONTROL DAMPER
78 MILL PERLU INTERNAL CHECK, MATERIAL BANYAK & MEDIUM SPEED MILL #1D MECHUL |NORMAL |cm
SERING PLUGGING
79 |PENGGANTIAN GEARBOX MILL MEDIUM SPEED MILL SYSTEM #1 MECHU1 [OUTAGE [PAM
80 MIX DAMPER MlLLlanlKAsl DCS BLANK DAN LOCAL |MEDIUM SPEED MILL #1C - MIXED AIR 1&CU NORMAL |cm
TIDAK MENYALAMi MOTORIZED CONTROL VALVE
q [soumomvavepaos eramesuanreate (T T O e ey |oraa fow
OUTLET MILL RUSAK - B
PNEUMATIC GATE VALVE
8 INLET HOOPER PYRITE MILL SULIT DIOPERASIKAN MEDIUM SPEED MILL #1C - PYRITE HOPPER - INLET MECHUL |NORMAL |cm
DARI PANEL LOKAL DAN TERDAPAT PERCIKAN b SOLENOID VALVE
83 PENGGANTIAN LIMIT SWITCH OUTLET MILL MEDIUM SPEED MILL SYSTEM #1 OUTAGE |PAM
84 MATERIAL PYRITE MILL BANYAK BATU BARA PADA MEDIUM SPEED MILL #1C SYSTEM MECHU1 |NORMAL |CM
COAL FLOW NORMAL
SR Boiler 1 - flow inlet burner corner A3 ( mill E) VAPOR / EXHAUST GAS #1 - OUTLET MEDIUM
85 N SPEED MILL E TO CORNER NO.3 LAYER BURNER A- |I&CU NORMAL |CM
terdeteksi 0 t/h
FLOW TRANSMITTER




MEDIUM SPEED MILL #1C - MIXED AIR

91 DISPLAY MOV MIX AIR DAMPER MATI 1&CU NORMAL |CM
MOTORIZED CONTROL VALVE
VAPOR / EXHAUST GAS #1 - OUTLET MEDIUM
92 FLOW OUTLET MILL RENDAH SPEED MILL C TO CORNER NO.3 LAYER BURNER C - [I&CU NORMAL |CM
FLOW TRANSMITTER
93 PENGGANTIAN ISOLASI DAMPER MILL1A-E g’f;lpl‘g\: SPEED MILL#1A - INLET SEALING AIR MECHU1 |OUTAGE |PAM
94 COVER COOLING MOTOR MILL RUSAK MEDIUM SPEED MILL #1D SYSTEM ELECU NORMAL |CM
95 ADA KEBOCORAN PADA SELA-SELA MAIN HOLE MEDIUM SPEED MILL #1D MECHU1 |NORMAL |CM
SCRAPER MILL
96 REGULATOR SHUTOFF DAMPER MILL LEAKAGE MEDIUM SPEED MILL #1B - INLET HOT AIR SYSTEM |I&CU NORMAL |CM
KABEL DAN SELANG INSTRUMENT OUTLET VALVE VAPOR / EXHAUST GAS #1 - OUTLET MEDIUM
97 MILL LEPAS SPEED MILL E TO CORNER NO.4 LAYER BURNER A - (I&CU NORMAL |CM
PNEUMATIC GATE VALVE
98 TERDAPAT PERCIKAN API PADA FLANGES MILL MEDIUM SPEED MILL #1C MECHU1 |NORMAL |CM
9 MATERIAL PYRITE MILL BANYAK MEDIUM SPEED MILL #1C SYSTEM URGENT |CM
100 :;::fPER MILL LEPAS DAN MASIH BERADA DALAM MEDIUM SPEED MILL #1A MECHU1 |NORMAL |CM
101 LIN'E DRAIN INNERTING (mohon diarahkan ke FIRE FIGHTING STEAM #2 - MEDIUM SPEED MILLA MECHUL |NORMAL |cm
drainase) INLET PIPE
102 :,IEQEAGE PADA LINE LUBE OIL MENUJU GEAR BOX MEDIUM SPEED MILL #1B SYSTEM MECHU1 |NORMAL |CM
103 SLIDE GATE OUTLET PYRITE MILL HANYA OPEN MEDIUM SPEED MILL #1E - PYRITE HOPPER - 1&CU NORMAL |cm
SETENGAH OUTLET VALVE
104 COVER PENUTUP PUSH BUTTON Y TIDAK MEDIUM SPEED MILL #1A SYSTEM ELECU NORMAL |RTF

ADA




HASIL REKAP DATA OPERATIONAL LOG BERDASARKAN JENIS KERUSAKAN PADA TAHUN 2017

Berdasarkan Operational Log selama tahun 2017 Unit #1 Terdapat bayak kerusakan yang terjadi dan kegiatan perbaikan yang dilakukan, sehingga dapat
disimpulkan data jenis kegagalan dan maintanan yang sama seperti dibawah ini. Adapun untuk melanjutkan penelitian ini, peneliti perlu mengetahui dari
jenis-jenis kegagalan dan perbaikan apa saja yang menyebabkan pulverizer mengalami kondisi berhenti beroperasi (down). Responden dapat
memberikan jawaban (YA, untuk menjawab Bahwa jenis tersebut menyebabkan pulverizer berhenti beroperasi) dan (Tidak , untuk sebaliknya)

1 |INLETPYRITE MILL BOCOR KELUAR PERCIKAN API [MEDIUM SPEED MILL #1D - PYRITE HOPPER - INLET [MECHU1  [NORMAL [CM
PNEUMATIC VALVE
2 |KEBOCORAN PADA OUTLET NO.4 MILL 1C MEDIUM SPEED MILL #1C SYSTEM MECHU1 [NORMAL [cM v
3 |PEKERIAAN ELEKTRIK MILL- PM 28D MEDIUM SPEED MILL #1A ELECU NORMAL |PM
4 [MILL-PM28D MEDIUM SPEED MILL #1A MECHU1 [NORMAL [PM
5 |PENGGANTIAN REGULATOR OUTLET PYRITE MILL MEDIUM SPEED MILL #1D - PYRITE HOPPER - 1&CU NORMAL [PAM
OUTLET SOLENOID VALVE
©  |LEAKAGE SERBUK BATU BARA PADA OUTLET FEEDER | MEDIUM SPEED MILL #1E NORMAL |CM v
MILL
7 |LIMIT SWITCH OPEN OUTLET MILL 1E NO.1 RUSAK | MEDIUM SPEED MILL #1E 18CU NORMAL [cM v
8  |PENGGANTIAN REGULATOR FILTER MILL UNIT 1 MEDIUM SPEED MILL SYSTEM #1 18CU NORMAL [PAM v
g |PYRITEMILLPLUGGING MATERIAL BESI MEDIUM SPEED MILL #1C - PYRITE HOPPER - MECHU1 [NORMAL [CM
OUTLET VALVE
10 |SLIDE GATE INLET PYRITE MILL BISA CLOSE SULIT MEDIUM SPEED MILL #1C - PYRITE HOPPER - INLET [MECHU1 ~ |NORMAL |CM
OPEN SOLENOID VALVE
11 |TUASLIMIT SWITCH CLOSE SLIDE GATE INLET PYRITE | MEDIUM SPEED MILL #1C - PYRITE HOPPER - INLET [1&.CU NORMAL |CM v
MIL HILANG PNEUMATIC VALVE
12 |PEKERJAAN INSTRUMENT MILL - PM 28D MEDIUM SPEED MILL #1A 18CU NORMAL [PM
AKSES TANGGA MENUJU OUTLET MILL LAS-LASAN  |[VAPOR / EXHAUST GAS #1 - OUTLET MEDIUM MECHU1 [NORMAL [cM
13 |LEPAS SPEED MILLE TO CORNER NO.4 LAYER BURNER A -
PNEUMATIC GATE VALVE
MEAN INSPECTION PENORMALAN OUTLET MILL VAPOR / EXHAUST GAS #1 - OUTLET MEDIUM 1&CU OUTAGE |PAM v
14 SPEED MILL D TO CORNER NO.3 LAYER BURNER B
SYSTEM
15 |KEBOCORAN DILINE MIX AIR MILL MEDIUM SPEED MILL #1B SYSTEM MECHU1 |NORMAL |CM v
16 |MIXAIR DAMPER MILL LEAKTHROUGH MEDIUM SPEED MILL #1B - MIXED AIR MECHU1 [NORMAL [cM v
MOTORIZED CONTROL VALVE
17  |MATERIAL PYRITE MILL BANYAK MEDIUM SPEED MILL #1B MECHUL [NORMAL [cM v
18  |SRBoiler 1 - DUCT AIR (LINE MIX AIR ) MILL JEBOL | MEDIUM SPEED MILL #1C - INLET COLD AIRDUCT |MECHU1  |NORMAL |CM v
19  |SRBoiler 1- EXPLOSIVE DOOR MILL JEBOL MEDIUM SPEED MILL #1C SYSTEM MECHU1 [NORMAL [cM v
50 |SRBoiler 1 -LEVEL LUBE OIL TANK MSM LOW 30% [ MEDIUM SPEED MILL #18 SYSTEM MECHU1 [NORMAL [cM v
DISEBABKAN KEBOCORAN OLI DI INLET MILL
21  |JASA REPAIR VANE WHEEL MILL ME UNIT 1 MEDIUM SPEED MILL SYSTEM #1 MECHU1 |OUTAGE |PAM v
22  |PENORMALAN AEROFOIL MILL #1 MEDIUM SPEED MILL SYSTEM #1 18CU OUTAGE |PAM
)3 |LEAKAGE STEAM DI LINE INNERTING MILL FIRE FIGHTING STEAM #1 - MEDIUM SPEED MILLA{MECHU1  |[NORMAL |CM v
SOLENOID VALVE
54 |CONTROL VALVE HOT DAMPER MILL TIDAK BISA MEDIUM SPEED MILL #1A - INLET HOT AIR 18CU NORMAL [cM v
DIOPERASIKAN DARI DCS PNEUMATIC CONTROL DAMPER
5 |SRBoiler 1 - MATERIAL MILL "protol” DITEMUKAN  [MEDIUM SPEED MILL #1E MECHU1  [NORMAL [cM v
SAAT PYRITE MILL
26 |NERTING MILL OPEN FAULT FIRE FIGHTING STEAM #1 - MEDIUM SPEED MILLE -|I1&CU URGENT  |CM v
INLET PNEUMATIC VALVE
57 |PENGGANTIAN SEAL PNEUMATIC PYIRTE MILL MEDIUM SPEED MILL #1E - PYRITE HOPPER - INLET [1&CU NORMAL [PAM
PNEUMATIC VALVE
55 |MEAN INSPECTION PENGGANTIAN ACTUATOR MEDIUM SPEED MILL #1E - PYRITE HOPPER - INLET [1&CU OUTAGE |PAM v
PNEUMATIC PYRITE MILL PNEUMATIC VALVE
5g |PENGGANTIAN BEARING DAMPER MILL MEDIUM SPEED MILL #1A - INLET COLD AIR MECHU1  [OUTAGE [PAM v
MOTORIZED DAMPER
30 | MEAN INSPECTION COLD AND HOT DAMPER MILL  [MEDIUM SPEED MILL #1A - INLET COLD AIR OUTAGE |OH v
MOTORIZED DAMPER
31 |MEAN INSPECTION SHUT-OFF AIR DAMPER MILL MEDIUM SPEED MILL #1A - INLET HOT AIR SYSTEM OUTAGE |OH v
37 | MEAN INSPECTION MEDIUM SPEED MILL LUBE OIL  [MEDIUM SPEED MILL #1A - LUBE OIL STATION OUTAGE |OH v
SYSTEM PUMP
33 |MEAN INSPECTION MEDIUM SPEED MILL MEDIUM SPEED MILL #1A OUTAGE |OH v
34  |MEAN INSPECTION ELECTRIC MILL MEDIUM SPEED MILL #1A OUTAGE |OH v
35 |MEAN INSPECTION MILL PULVERIZER SYSTEM MEDIUM SPEED MILL #1A SYSTEM OUTAGE |OH v
36 |NDIKATOR CO CONTENT MILL A,8,C,0,E BLANK MEDIUM SPEED MILL #1A - OUTLET CARBON 18CU NORMAL |CM
(ERROR) MONO OXIDE CONTENT CONTROL CABINET
COAL FLOW DI CORNER MILL TIDAK BISA MAKSIMAL |VAPOR / EXHAUST GAS #1 - OUTLET MEDIUM 1&CU OUTAGE |OH v
37 |(ow) SPEED MILL C TO CORNER NO.3 LAYER BURNER C
SYSTEM
38  |PENGELASAN KEBOCORAN DUCT HOT AIR MILL MEDIUM SPEED MILL #1A - INLET HOT ARDUCT ~ |MECHU1  |NORMAL |PAM v
9 |P AN PERBAIKAN DUCTING MILL 1C MILL AIR SYSTEM, CARRIER AIR SYSTEM - PAF #1 - |MECHU1 |NORMAL |PAM v
OUTLET INTERCONNECTING DUCTING SYSTEM
40 |KEBOCORAN UDARA PADA REGULATOR VALVE MEDIUM SPEED MILL #1E - PYRITE HOPPER - 18CU NORMAL |CM
OUTLET PYRITE MILL OUTLET VALVE




41 PEKERJAAN CLEANING EQUIPMENT AREA MILL DAN [BUNKER, FEEDER AND PULVERIZING SYSTEM #1 NORMAL [PAM
PYRITE
LEAKAGE PADA OUTLET MILL VAPOR / EXHAUST GAS #1 - OUTLET MEDIUM MECHU1 NORMAL [CM
42 SPEED MILL B TO CORNER NO.2 LAYER BURNER D
SYSTEM
43 JASA PENGGANTIAN VANEWHEEL MILL UNIT 1 MEDIUM SPEED MILL #1A SYSTEM MECHU1 OUTAGE PAM
44 INDIKASI LEAKTHROUGH CV HOT DAMPER MILL MEDIUM SPEED MILL #1A - INLET HOT AIR MECHU1 NORMAL [CM
MOTORIZED CONTROL VALVE
45 SHUT OFF DAMPER MILL TIDAK DAPAT DI CLOSE MEDIUM SPEED MILL #1A - INLET HOT AIR 1&CU NORMAL [CM
PNEUMATIC CONTROL DAMPER
46 BOCOR UDARA INSTRUMENT DI SHAFT SLIDEGATE MEDIUM SPEED MILL #1E - PYRITE HOPPER - 1&CU NORMAL [CM
OUTLET PYRITE MILL OUTLET VALVE
47 JASA FABRIKASI PNEUMATIC PYRITE MILL 1A-1E, ME |MEDIUM SPEED MILL #1A - PYRITE HOPPER - INLET (I&CU OUTAGE |PAM
#1 PNEUMATIC VALVE
48 INDIKASI LEAKTHROUGH PADA COLD DAMPER MILL  |MEDIUM SPEED MILL #1A - PYRITE HOPPER - INLET NORMAL [CM
PNEUMATIC VALVE
49 KACA PANEL PYRITE MILL PECAH MEDIUM SPEED MILL #1C - PYRITE HOPPER - NORMAL [CM
LOCAL CONTROL BOX
50 JASA PENGGANTIAN BULLRING MILL SAAT ME UNIT 1 | MEDIUM SPEED MILL #1A SYSTEM MECHU1 OUTAGE PAM
51 PENGGANTIAN SENSOR FLAME DETECTOR MILL 1E MAIN BURNER #1 - FLAME DETECTOR INTENSITY 1&CU NORMAL (PAM
SISIA1 CORNER NO.3 LAYER BURNER A SYSTEM
BOCOR SEERBUK BATU BARA DI L BOW OUTLET MILL |VAPOR / EXHAUST GAS #1 - OUTLET MEDIUM NORMAL [CM
52 SPEED MILL C TO CORNER NO.2 LAYER BURNER C -
PNEUMATIC GATE VALVE
53 PERBAIKAN MOTOR MILL MEDIUM SPEED MILL #1D SYSTEM ELECU URGENT  [PAM
54 RESETING SISTEM PROTEKSI MILL MEDIUM SPEED MILL #1C SYSTEM ELECU NORMAL  (PAM
55 TUAS HOT DAMPER MILL PATAH MEDIUM SPEED MILL #1B - INLET HOT AIR MECHU1 NORMAL [CM
MOTORIZED CONTROL VALVE
PENGGANTIAN SOLENOID OUTLET MILL VAPOR / EXHAUST GAS #1 - OUTLET MEDIUM 1&CU NORMAL  (PAM
56 SPEED MILL C TO CORNER NO.3 LAYER BURNER C
PIPE
57 PENGGANTIAN SENSOR VIBRASI MOTOR MILL MEDIUM SPEED MILL #1D SYSTEM 1&CU NORMAL (PAM
58 PENGGANTIAN SENSOR VIBRASI MOTOR MILL MEDIUM SPEED MILL #1D - LUBE OIL STATION MECHU1 NORMAL (PDM
PUMP
59 CV HOT DAMPER MILL 1A DCS 0% TAPI KONDISI MEDIUM SPEED MILL #1A - INLET HOT AIR 1&CU NORMAL [CM
AKTUAL DAMPER DILOKAL OPEN *50% |MOTORIZED CONTROL VALVE
60 INTENSITAS FLAME MILL TIDAK STABIL (kadang MAIN BURNER #1 - FLAME DETECTOR INTENSITY 1&CU URGENT  [CM
muncul kadang hilang) CORNER NO.1 LAYER BURNER A
61 REKOMENDASI HASIL PENGUKURAN VIBRASI MEDIUM SPEED MILL #1E OUTAGE PDM
MEDIUM SPEED MILL
62 COMMAND DAN FEEDBACK CV HOT DAMPER MILL MEDIUM SPEED MILL #1D - INLET HOT AIR 1&CU OUTAGE |OH
TIDAK SAMA MOTORIZED CONTROL VALVE
63 TERDAPAT KEBOCORAN PADA INLET PYRITE MILL MEDIUM SPEED MILL #1B SYSTEM MECHU1 NORMAL [CM
64 FLAME DETECTOR NO 3 MILL 1 E TIDAK TERDETEKSI MAIN BURNER #1 - FLAME DETECTOR INTENSITY 1&CU URGENT  [CM
(tidak nyala) CORNER NO.3 LAYER BURNER A
65 SALAH SATU TEMP OUTLET MILL HUNTING MEDIUM SPEED MILL #1B - OUTLET TEMPERATURE |I&CU URGENT  [CM
(menyentuh 62 °C) SENSING ELEMENT NO.1
66 LEVEL LUBE OIL MILL LOW MEDIUM SPEED MILL #1C - LUBE OIL STATION - MECHU1 NORMAL [CM
HEATER NO.1
67 PEMBUATAN SALURAN AIR DAN DRAINASE UNTUK  [BELT CONVEYOR C-6B MECHU2 NORMAL (PAM
CLEANING BC6 DAN MILL
68 PENAMBAHAN OIL MILL MEDIUM SPEED MILL #1C - LUBE OIL STATION MECHU1 NORMAL [PAM
PUMP
69 KEBOCORAN BATUBARA PADA LINE INLET MILL COAL FEEDER #1C - OUTLET COAL MOTORIZEDD MECHU1 NORMAL [CM
GATE
70 PAM-INTERNAL CHECK MILL (DEFLECTOR LINER MILL |MEDIUM SPEED MILL #1B SYSTEM MECHU1 NORMAL  (PAM
TERLEPAS)
EXPLOSION DOOR MILL BOCOR UDARA VAPOR / EXHAUST GAS #1 - OUTLET MEDIUM MECHU1 NORMAL [CM
71 SPEED MILL C TO CORNER NO.1 LAYER BURNER C
SYSTEM
72 PERBAIKAN OUTLET PNEUMATIC MILL MEDIUM SPEED MILL #1E 1&CU NORMAL [PAM
73 |HASIL PYRITE MILL BANYAK MATERIAL BATUBARA | MEDIUM SPEED MILL #1C SYSTEM MECHUL  |OUTAGE |cM
HALUS
74 SR BOILER 1- LINE PYRITE MILL PESOK MEDIUM SPEED MILL#1C MECHU1 NORMAL [CM
75 |PENGGANTIAN ADJUSTING SHROUD & RING VANE  MEDIUM SPEED MILL #1E MECHUL  [URGENT [PAM
'WHEEL MILL
76 PAM - LOOP TEST RELAY PROTEKSI - CB Mill 6 KV UNIT SECTION 1B - CIRCUIT BREAKER FOR ELECU NORMAL (PAM
|#1D MEDIUM SPEED MILL CIRCUIT BREAKER
77 PENGGANTIAN VACUM KONTAK MILL PT PLN (PERSERO) PEMBANGKITAN LONTAR ELECU NORMAL  (PAM
PACITAN UNIT 1
PERBAIKAN ELECTRICAL BOX PANEL POWER DAN CONSOLE PANEL #1 ELECU URGENT  [PAM
78 KONTROL AREA MILL, COAL FEEDER DAN APH
INCLUDE MATERIAL
79 ADA REMBESAN OIL DI TEMP GAUGE OUTLET LUBE MEDIUM SPEED MILL #1D 1&CU NORMAL |WR
OIL MILL
80 PERBAIKAN BREAKAER MILL MEDIUM SPEED MILL #1B SYSTEM ELECU NORMAL (PAM
g1 | MODIFIKASI PEMBUATAN EARLY WARNING SYSTEM | MEDIUM SPEED MILL SYSTEM #1 ELECU NORMAL [EJ
MILL
FLAME MILL CORNER TIDAK TERDETEKSI VAPOR / EXHAUST GAS #1 - OUTLET MEDIUM 1&CU NORMAL [WR
82 SPEED MILL B TO CORNER NO.4 LAYER BURNER D -
FLOW TRANSMITTER
83 AIR FLOW MILL TIDAK TERDETEKSI MEDIUM SPEED MILL #1A - AIR FLOW 1&CU NORMAL [WR

TRANSMITTER NO.1




FLAME MILL CORNER TIDAK TERDETEKSI VAPOR / EXHAUST GAS #1 - OUTLET MEDIUM 1&CU NORMAL [WR
82 SPEED MILL B TO CORNER NO.4 LAYER BURNER D -
FLOW TRANSMITTER
83 AIR FLOW MILL TIDAK TERDETEKSI MEDIUM SPEED MILL #1A - AIR FLOW 1&CU NORMAL |WR
TRANSMITTER NO.1
84 LIMIT SWITCH CLOSE INLET PYRITE MILL TIDAK ADA  [MEDIUM SPEED MILL #1D - PYRITE HOPPER - INLET |I&CU NORMAL [WR
PNEUMATIC VALVE
85 AIR FLOW MILL TIDAK ERROR MEDIUM SPEED MILL #1A SYSTEM 1&CU NORMAL |WR
86 JOINT INSPECTION-PENGECEKAN MILL MEDIUM SPEED MILL #1D SYSTEM MECHU1 NORMAL  [PAM
PENGECEKAN RUBBER COUPLING DAN MEDIUM SPEED MILL #1C - LUBE OIL STATION MECHU1 NORMAL (PDM
87 PENGGANTIAN - LUBE OIL PUMP MILL 1C INDIKASI PUMP
MISALIGNMENT
88 PENGUKURAN DIMENSI MOTOR MILL MEDIUM SPEED MILL#1D NORMAL  [PAM
89 SOLENOID SHUT OFF DAMPER MILL TIDAK BISA OPEN [MEDIUM SPEED MILL #1D - INLET HOT AIR 1&CU EMERGENC|EM
PNEUMATIC CONTROL DAMPER Y
90 SUARA KASAR PADA MILL (NOISE) MEDIUM SPEED MILL #1E MECHU1 NORMAL |WR
91 KALIBRASI MOV MIX AIR MILL MEDIUM SPEED MILL #1E - MIXED AIR MOTORIZED |I&CU NORMAL  [PAM
CONTROL VALVE
92 CV COLD AIR MILL SAAT DI OPEN AIR FLOW TURUN  (MEDIUM SPEED MILL #1E - INLET COLD AIR 1&CU URGENT ™M
MOTORIZED DAMPER
93 RING GASKET FLANGE PYRITE MILL SOBEK MEDIUM SPEED MILL#1D MECHU1 NORMAL [CM
94 PENGELASAN FLANGE INLET MILL MEDIUM SPEED MILL #1C SYSTEM MECHU1 NORMAL [CM
95 SOBEK PADA ION JOINT DUCT MEDIUM SPEED MILL #1C SYSTEM MECHU1 NORMAL [CM
MIX AIR MILL
% PERBAIKAN KEBOCORAN PADA DRAIN OLI GEARBOX (MEDIUM SPEED MILL#1D MECHU1 NORMAL [CM
MILL
97 LINE SUPPLY UDARA OUTLET PYRITE MILL LEPAS MEDIUM SPEED MILL #1D - PYRITE HOPPER - 1&CU NORMAL [CM
OUTLET SOLENOID VALVE
PERBAIKAN KEBOCORAN PADA FLANGE LINE VAPOR / EXHAUST GAS #1 - OUTLET MEDIUM MECHU1 NORMAL [CM
98 CORNER A1 MILL 1E SPEED MILLE TO CORNER NO.1 LAYER BURNER A
SYSTEM
TEMPERATURE GEAR BOX PLANETARY BEARING TE1 |MEDIUM SPEED MILL #1D - PLANETARY GEAR BOX - |I&CU NORMAL [CM
9 MILL 1D DI DCS ERROR BEARING TEMPERATURE SENSING ELEMENT NO.1
100 PERBAIKAN LIMIT SWITCH PYRITE MILL 1D SISI CLOSE [MEDIUM SPEED MILL #1D - PYRITE HOPPER - INLET |I&CU NORMAL  [PAM
PNEUMATIC VALVE
101 PENGELASAN PADA TITIK KEBOCORAN BATUBARA MEDIUM SPEED MILL #1E MECHU1 NORMAL [CM
INLET MILL
Pengelasan leakage Pada Line Outelt Mill 1C No.3 VAPOR / EXHAUST GAS #1 - OUTLET MEDIUM MECHU1 NORMAL [CM
102 SPEED MILL C TO CORNER NO.3 LAYER BURNER C
PIPE
103 Penggantian Isolasi Line Mixed Air Mill 1C yang Rusak [MEDIUM SPEED MILL #1C - MIXED AIR MECHU1 NORMAL [CM
MOTORIZED CONTROL VALVE
104 OUTLET PYRITE MILL KURANG RAPAT MEDIUM SPEED MILL #1D - PYRITE HOPPER - MECHU1 NORMAL [CM
OUTLET VALVE
PENGELASAN OUTLET MILL CORNER A1 SETELAH VAPOR / EXHAUST GAS #1 - OUTLET MEDIUM MECHU1 NORMAL [CM
105 ORIFICE SPEED MILL E TO CORNER NO.1 LAYER BURNER A
PIPE
106 PERBAIKAN MILL AREA SCRAPPER MEDIUM SPEED MILL #1E - INLET SEALING AIR MECHU1 NORMAL [CM
MOTORIZED DAMPER
107 PIPA SUPPLY UDARA OUTLET MILL PECAH MEDIUM SPEED MILL #1B 1&CU NORMAL [CM
108 PERBAIKAN MIX DAMPER MILL FEEDBACK FAULT MEDIUM SPEED MILL #1B - MIXED AIR 1&CU NORMAL (PAM
SAAT DI CLOSE MOTORIZED CONTROL VALVE
PENGELASAN BODY MILL MEDIUM SPEED MILL #1E - INLET SEALING AIR MECHU1 NORMAL [CM
109
SYSTEM
110 PERBAIKAN SLIDE GATE PYRITE MILL TIDAK RAPAT MEDIUM SPEED MILL #1D - INLET SEALING AIR MECHU1 NORMAL [CM
SYSTEM
111 PAM-PERBAIKAN TUAS DAMPER HOT AIR MILL MEDIUM SPEED MILL #1A - INLET HOT AIR MECHU1 NORMAL  [PAM
MOTORIZED CONTROL VALVE
112 PAM-INTERNAL CHECK MILL MEDIUM SPEED MILL #1E MECHU1 NORMAL  [PAM
NEPEL UDARA SLIDE GATE PNEUMATIC OUTLET MIL  |[VAPOR / EXHAUST GAS #1 - OUTLET MEDIUM 1&CU NORMAL [cm
113 LEPAS SPEED MILL D TO CORNER NO.3 LAYER BURNER B -
PNEUMATIC GATE VALVE
PENAMBAHAN PACKING — FLANGES COAL PIPE MILL |VAPOR / EXHAUST GAS #1 - OUTLET MEDIUM MECHU1 NORMAL [CM
114 1A CORNER E3 SPEED MILL ATO CORNER NO.3 LAYER BURNER E -
PNEUMATIC GATE VALVE
MATERIAL PYRITE MILL BATUBARA BANYAK DAN MEDIUM SPEED MILL#1D URGENT ™
115
BESAR
ENAMBAHAN PACKING PACKING GRAPHIT - INDIKASI [VAPOR / EXHAUST GAS #1 - OUTLET MEDIUM MECHU1 NORMAL [CM
116 KEBOCORAN BATUBARA PADA OUTLET MILL 1E no. 2 [SPEED MILLE TO CORNER NO.2 LAYER BURNER A -
PNEUMATIC GATE VALVE
17 PYRITE MILL PLUGGING MEDIUM SPEED MILL #1D - INLET SEALING AIR MECHU1 EMERGENC|EM
MOTORIZED DAMPER Y
118 PAM - PERBAIKAN MOV SEALING MILL ALARM FAULT [MEDIUM SPEED MILL #1D - INLET SEALING AIR 1&CU NORMAL  [PAM
MOTORIZED DAMPER
OUTLET PYRITE MILL LEAK UDARA SAAT POSISI OPEN |VAPOR / EXHAUST GAS #1 - OUTLET MEDIUM 1&CU NORMAL [(WR
119 SPEED MILL B TO CORNER NO.4 LAYER BURNER D
PIPE
120 REGULATOR PRESSURE PYRITE MILL TERBAKAR MEDIUM SPEED MILL #1D - PYRITE HOPPER - INLET |I&CU URGENT  [CM
PNEUMATIC VALVE
121 INLET PYRITE MILL TIDAK MENYENTUH LIMIT SWITCH [MEDIUM SPEED MILL #1A - PYRITE HOPPER - INLET |I&CU NORMAL [CM
PNEUMATIC VALVE
INDIKASI FLAME MILL 1B NO.4 TIDAK MENYALA VAPOR / EXHAUST GAS #1 - OUTLET MEDIUM 1&CU NORMAL [CM
122 SAAT OPERASI SPEED MILL D TO CORNER NO.4 LAYER BURNER B -
PNEUMATIC GATE VALVE
KABEL LIMIT SWITCH INLET PYRITE MILL PUTUS VAPOR / EXHAUST GAS #1 - OUTLET MEDIUM 1&CU NORMAL [CM
123 SPEED MILL D TO CORNER NO.4 LAYER BURNER B
PNEUMATIC VALVE - SOLENOID VALVE
124 PERBAIKAN LIMIT SWITCH OUTLET PYRITE MILL MEDIUM SPEED MILL#1D - PYRITE HOPPER - 1&CU NORMAL  [PAM
OUTLET VALVE
PERBAIKAN KEBOCORAN UDARA DI FLANGE INLET MEDIUM SPEED MILL#1C MECHU1 NORMAL [CM
12 PYRITE MILL




HASIL REKAP DATA OPERATIONAL LOG BERDASARKAN JENIS KERUSAKAN PADA TAHUN 2018

Berdasarkan Operational Log selama tahun 2018 Unit #1 Terdapat bayak kerusakan yang terjadi dan kegiatan perbaikan yang dilakukan, sehingga dapat
disimpulkan data jenis kegagalan dan maintanan yang sama seperti dibawah ini. Adapun untuk melanjutkan penelitian ini, peneliti perlu mengetahui dari
jenis-jenis kegagalan dan perbaikan apa saja yang menyebabkan pulverizer mengalami kondisi berhenti beroperasi (down). Responden dapat
memberikan jawaban (YA, untuk menjawab Bahwa jenis tersebut menyebabkan pulverizer berhenti beroperasi) dan (Tidak , untuk sebaliknya)

1 PEKERJAAN ELEKTRIK MILL PM 28D MEDIUM SPEED MILL #1A ELECU NORMAL (PM
2 MILL PM 28D MEDIUM SPEED MILL #1A MECHU1 |NORMAL [PM
3 ITIAN COVER PUSH BUTTON MILL MEDIUM SPEED MILL SYSTEM #1 NORMAL  [PAM
4 TUAS LIMIT SWITCH OUTLET PYRITE MILL HILANG MEDIUM SPEED MILL #1C - PYRITE HOPPER - 1&CU NORMAL [CM
OUTLET VALVE
OUTLET MILL PADA DCS FEEDBACK FAULT (dilokal VAPOR / EXHAUST GAS #1 - OUTLET MEDIUM 1&CU NORMAL [CM
5 sudah open) SPEED MILL E TO CORNER NO.1 LAYER BURNER A -
PNEUMATIC GATE VALVE
KEBOCORAN UDARA DI LINE SUPPLY UDARA VAPOR / EXHAUST GAS #1 - OUTLET MEDIUM 1&CU NORMAL [CM
6 REGULATOR OUTLET MILL SPEED MILLC TO CORNER NO.1 LAYER BURNER C
SYSTEM
7 INDIKASI KEBOCORAN PADA REGULATOR OUTLET MEDIUM SPEED MILL #1D - PYRITE HOPPER - 1&CU NORMAL [CM
PYRITE MILL OUTLET SOLENOID VALVE
8 INDIKASI KEBOCORAN PADA REGULATOR OUTLET MEDIUM SPEED MILL #1C - PYRITE HOPPER - 1&CU NORMAL  [PAM
PYRITE MILL OUTLET SOLENOID VALVE
9 AN FLEXIBLE JOINT MIX AIR MILL KROPOS MEDIUM SPEED MILL #1B - MIXED AIR MECHU1 [NORMAL |CM
MOTORIZED CONTROL VALVE
10 BAUT LIMIT SWITCH OUTLET MILL HILANG MEDIUM SPEED MILL #1D - PYRITE HOPPER - 1&CU NORMAL [CM
OUTLET VALVE
PAM - PENGGANTIAN SOLENOID OUTLET MILL VAPOR / EXHAUST GAS #1 - OUTLET MEDIUM 1&CU NORMAL  [PAM
11 SPEED MILL D TO CORNER NO.1 LAYER BURNER B
PNEUMATIC VALVE - SOLENOID VALVE
12 AN INSTRUMENT MILL PM 28D MEDIUM SPEED MILL #1A 1&CU NORMAL [PM
OUTLET MILL TIDAK BISA TERTUTUP VAPOR / EXHAUST GAS #1 - OUTLET MEDIUM 1&CU NORMAL [CM
13 SPEED MILL B TO CORNER NO.1 LAYER BURNER D -
PNEUMATIC GATE VALVE
JASA PERBAIKAN COAL PIPE INLET MILL DAN ELBOW |VAPOR / EXHAUST GAS #1 - OUTLET MEDIUM f NORMAL  [PAM
14 COAL PIPE OUTLET MILL SPEED MILL C TO CORNER NO.4 LAYER BURNER C
PIPE
15 Co CONTINOUS MONITORING SYSTEM MILL MEDIUM SPEED MILL #1E SYSTEM 1&CU NORMAL [CM
KEBOCORAN UDARA INSTRUMENT
16 INTERNAL CHECK MILL MEDIUM SPEED MILL #1A MECHU1 [NORMAL |PAM
17 Indikasi :Tuas CV hot damper mill menabrak cor,an MEDIUM SPEED MILL #1A - INLET HOT AIR 1&CU NORMAL |WR
PNEUMATIC CONTROL DAMPER
18 Indikasi : Boiler 1 —Tuas CV hot damper mill 1A MEDIUM SPEED MILL #1A - INLET HOT AIR URGENT  [WR
MOTORIZED CONTROL VALVE
19 Indikasi : Boiler 1 —Tuas Mix air mill 1B bukaan MOV  |MEDIUM SPEED MILL #1B - MIXED AIR MECHU1 [NORMAL |WR
70 % mengenai cor,an MOTORIZED CONTROL VALVE
20 REKOMENDASI LUBE OIL MILL INDIKASI MEDIUM SPEED MILL #2E - LUBE OIL STATION MECHU1 |NORMAL [PDM
MISSALIGNMENT PUMP
21 CV mix damper Millbukaan 30% mekanik berat MEDIUM SPEED MILL #1C - MIXED AIR MECHU1 [NORMAL |WR
MOTORIZED CONTROL VALVE
AN CLEANING MILL VAPOR / EXHAUST GAS #1 - OUTLET MEDIUM MECHU1 [NORMAL (PAM
22 SPEED MILL E TO CORNER NO.1 LAYER BURNER A
SYSTEM
23 PAM - PENGGANTIAN MOTOR LUBE OIL MILL 1A MEDIUM SPEED MILL #1A - LUBE OIL STATION OUTAGE  |PAM
PUMP
2% TUAS LIMIT SWITCH INLET DAN OUTLET PYRITE MILL  |MEDIUM SPEED MILL #1C - PYRITE HOPPER - INLET |I&CU NORMAL [CM
HILANG PNEUMATIC VALVE
25 SLIDE GATE OUTLET PYRITE MILL TIDAK RAPAT MEDIUM SPEED MILL #1D - PYRITE HOPPER - 1&CU NORMAL [CM
OUTLET VALVE
2 SELENOID INLET DAN OUTLET PYRITE MILL LEPAS MEDIUM SPEED MILL #1A - PYRITE HOPPER - INLET |I&CU NORMAL [CM
PNEUMATIC VALVE
27 MOV MIX AIR MILL ALARM "RUNNING DIRICTION MEDIUM SPEED MILL #1A - MIXED AIR 1&CU NORMAL [CM
|ERROR" MOTORIZED CONTROL VALVE
28 INERTING MILL TIDAK BISA DIBUKA DARI DCS FIRE FIGHTING STEAM #1 - MEDIUM SPEED MILL E {I&CU NORMAL [CM
INLET PNEUMATIC VALVE
29 ITIAN SWG - Slide Gate Outlet Pyrite Mill MEDIUM SPEED MILL #2A - PYRITE HOPPER - MECHU1 [NORMAL |CM
OUTLET VALVE
30 SLIDE GATE INLET PYRITE MILL TIDAK BISA DIBUKA MEDIUM SPEED MILL #1A - PYRITE HOPPER - INLET [MECHU1 |[NORMAL |CM
PNEUMATIC VALVE
31 CASING MOTOR MILL RUSAK MEDIUM SPEED MILL #1D SYSTEM NORMAL [CM
3 KEBOCORAN UDARA DI SELENOID SHUT OFF DAMPER (MEDIUM SPEED MILL #1A - INLET HOT AIR 1&CU NORMAL [CM
MiLL PNEUMATIC CONTROL DAMPER
33 MOV Inlet Cold Air Damper Mill Alarm “Over Closing |MEDIUM SPEED MILL #1D - INLET COLD AIR 1&CU NORMAL [CM
Valve Protection on Running” PNEUMATIC GATE DAMPER
% PAM - CLEANING SENSOR FLAME SCANNER BOILER MAIN BURNER #1 - FLAME DETECTOR INTENSITY 1&CU NORMAL (PAM
UNIT 1 (TINY OIL, OIL GUN DAN MILL) CORNER NO.2 LAYER BURNER A SYSTEM
35 PAM - PENGGANTIAN DEFLECTOR LINER DAN AIR MEDIUM SPEED MILL #1D MECHU1 [URGENT |PAM
THROTLING RING MILL
36 STATUS EMERGENCY STOP MILL UNIT |MEDIUM SPEED MILL SYSTEM #1 1&CU OUTAGE  |PAM
37 |UMITSWITCH INLET PYRITE MILL HILANG MEDIUM SPEED MILL #1C - PYRITE HOPPER - INLET[1&CU NORMAL [CM
SOLENOID VALVE
38 PENGELASAN OUTLET MILL SAC TO COAL SAMPLING MEDIUM SPEED MILL #2E {MECHU1 [NORMAL |PAM
OUTLET MANUAL VALVE NO.2
39 PENGELASAN - KEBOCORAN PADA BODY MILL MEDIUM SPEED MILL#1C MECHU1 [NORMAL |CM
4o |Boiler 1 -Flanges Pyrite Mill 1D Kurang Rapat MEDIUM SPEED MILL #1D - PYRITE HOPPER - INLET NORMAL [cm
SOLENOID VALVE




41 REPLACE OUTLET MILL DAN CLEAN OUT FEEDER MEDIUM SPEED MILL #1A - PYRITE HOPPER - MECHU1 [NORMAL [PAM
OUTLET VALVE
42 PERBAIKAN BREAKER MILL TIDAK BISA REMOTE MEDIUM SPEED MILL #1D ELECU NORMAL  (PAM
43 P N LINER DAN VA F —Mill SUARA |MEDIUM SPEED MILL#1D MECHU1 [NORMAL [CM
LOCAL NOISE
% PERBAIKAN MILL - INNER PART MILL LEPAS DAN ADA |MEDIUM SPEED MILL #1B MECHU1 |[NORMAL |CM
SUARA ABNORMAL DALAM MILL
45 SEL TRANSMITTER AIR FLOW MILL ERROR MEDIUM SPEED MILL #1E - INLET HOT AIR 1&CU NORMAL |CM
MOTORIZED CONTROL VALVE
46 DUDUKAN MOV HOT AIR MILL TERANGKAT KEATAS MEDIUM SPEED MILL #1B - INLET HOT AIR NORMAL [CM
MOTORIZED CONTROL VALVE
47 PENGELASAN - COVER SPRING GRINDING MILL BOCOR [MEDIUM SPEED MILL #1B MECHU1 |NORMAL |CM
48 ECP: MODIFIKASI VALVE INLET MILL MEDIUM SPEED MILL #1A SYSTEM OUTAGE |EJ
49 AN REPAIR SUPPORT HOT DAMPER DAN MIX |MEDIUM SPEED MILL #1C - INLET HOT AIR 1&CU NORMAL |WR
DAMPER MOTORIZED CONTROL VALVE
TEMPERATURE OUTLET MILL HUNTING MEDIUM SPEED MILL #1E - OUTLET TEMPERATURE |I1&CU NORMAL [CM
50 SENSING ELEMENT NO.2
51 i LOP Mill INDIKASI KERUSAKAN BEARING | MEDIUM SPEED MILL #1C - LUBE OIL STATION MECHU1 |[NORMAL |PDM
PADA POMPA DAN MISSALIGNMENT PUMP
52 PENGECEKAN BEARING DAMPER - HOT DAMPER MILL [MEDIUM SPEED MILL #2D - INLET HOT AIR MECHU1 |[NORMAL |CM
BERAT DAN TUAS BENGKOK PNEUMATIC CONTROL DAMPER
NTIAN LIMIT SWITCH SLIDE GATE DAMPER VAPOR / EXHAUST GAS #1 - OUTLET MEDIUM 1&CU OUTAGE |OH
53 OUTLETE MILL SPEED MILLATO CORNER NO.1 LAYER BURNER E -
PNEUMATIC GATE VALVE
54 ITIAN LIMIT SWITCH SLIDE GATE PIRYTE MEDIUM SPEED MILL #1E - PYRITE HOPPER - INLET |I&CU OUTAGE |OH
HOPPER MILL PNEUMATIC VALVE
55 PENGECEKAN TUAS MANUAL VALVE SEALIING MILL - (MEDIUM SPEED MILL #1D - INLET SEALING AIR MECHU1 |NORMAL |CM
TIDAK ADA PENGUNCINYA SYSTEM
56 INERTING MILL TIDAK BISA DIBUKA (OPEN FAULT) FIRE FIGHTING STEAM #1 - MEDIUM SPEED MILLA {1&CU NORMAL [CM
INLET PNEUMATIC VALVE
PENANGANAN KOBOCORAN TEMPORARY — VAPOR / EXHAUST GAS #1 - OUTLET MEDIUM MECHU1 [NORMAL [CM
57 KEBOCORAN SERBUK BATUBARA DI OUTLET MILL SPEED MILL D TO CORNER NO.1 LAYER BURNER B -
PNEUMATIC GATE VALVE
58 SR LINE SEALING OUTLET LEPAS MEDIUM SPEED MILL #1D NORMAL [CM
g |MOV HOT DAMPER MILL ALARM OVER CLOSING MEDIUM SPEED MILL #1D - INLET HOT AIR 1&CU NORMAL [cM
PROTECTION FOR RUNNING MOTORIZED CONTROL VALVE
60 P ITIAN FLEXIBLE HOSE PIPE SA FAN TO MILL  |SEALING AIR FAN #1 - OUTLET DUCT MECHU1 |OUTAGE |PAM
61 TUAS LIMIT SWITCH INLET PYRITE MILL PATAH MEDIUM SPEED MILL #1C - PYRITE HOPPER - INLET |I&CU NORMAL [CM
SOLENOID VALVE
CLEANING - PERMINTAAN PENGECEKAN DI ORIFICE  |VAPOR / EXHAUST GAS #1 - OUTLET MEDIUM MECHU1 |[NORMAL |CM
62 MiLL SPEED MILL B TO CORNER NO.1 LAYER BURNER D
PIPE
PENGECORAN PONDASI— DUDUKAN MOV MIX AIR MEDIUM SPEED MILL #1A - MIXED AIR MECHU1 |NORMAL |CM
63 DAMPER MILL TERANGKAT DAN ROMPAL (MESIN 1 MOTORIZED CONTROL VALVE
DAN SARANA)
64 SELENOID OUTLET PYRITE MILL TIDAK BISA OPEN DAN |MEDIUM SPEED MILL #1D - PYRITE HOPPER - 1&CU NORMAL [CM
CLOSED DARI LOCAL OUTLET VALVE
65 BREAKER PYRITE MILL DI “ON”LANGSUNG TRIP (Panel |MEDIUM SPEED MILL #1A - PYRITE HOPPER - 1&CU NORMAL |CM
pyrite dilokal mati) LOCAL CONTROL BOX
PAM EKAN ALL BERING DAMPER MILL MEDIUM SPEED MILL #1A - INLET HOT AIR MECHU1 |NORMAL |PAM
66 PNEUMATIC CONTROL DAMPER
67 TIAN STRUCTURE LINNER MILL MEDIUM SPEED MILL#1C MECHU1 |NORMAL |PAM
68 TIAN LOCK ROLL MILL MEDIUM SPEED MILL #1B SYSTEM MECHU1 [NORMAL [PAM
69 CIVIL - PEMBUATAN PONDASI MOV MIX AIR DAMPER |MEDIUM SPEED MILL #1A - MIXED AIR CIVILU NORMAL [PAM
[MILL |MOTORIZED CONTROL VALVE
70 TIAN CV HOT DAMPER MILL MEDIUM SPEED MILL #1A - INLET HOT AIR OUTAGE |PAM
MOTORIZED CONTROL VALVE
7n TIAN PNEUMATIC INERTING MILL FIRE FIGHTING STEAM #1 - MEDIUM SPEED MILL A OUTAGE PAM
INLET PNEUMATIC VALVE
7 PENAMBAHAN SAMPLING PORT PADA TANGKI LUBE  (MEDIUM SPEED MILL SYSTEM #1 MECHU1 [NORMAL |PDM
OIL MILL
73 FLAME MILL CORNER TIDAK TERDETEKSI DI DCS MEDIUM SPEED MILL #1E - INLET SEALING AIR 1&CU NORMAL [CM
DAMPER
74 SUARA MILL UBNORMAL TERDAPAT INNERPART YANG | MEDIUM SPEED MILL #1B URGENT  [CM
LEPAS
PERBAIKAN DUDUKAN LIMIT SWITCH OUTLET MILL VAPOR / EXHAUST GAS #2 - OUTLET MEDIUM MECHU1 |[NORMAL |CM
75 SPEED MILL C TO CORNER NO.4 LAYER BURNER C -
PNEUMATIC GATE VALVE
76 Indikasi : Boiler 1 —Mill 1D ampere hunting MEDIUM SPEED MILL #1D 1&CU NORMAL |CM
perbandingan coal flow dan ampere tidak seimbang
77 INNERTING MILL OPEN FAULT FIRE FIGHTING STEAM #1 - MEDIUM SPEED MILL B {1&CU NORMAL [CM
INLET PNEUMATIC VALVE
78 NTIAN SOLENOID DREDGINE COAL BUNKER  |COAL BUNKER #1C OUTAGE |PAM
MILL
79 FLAME DETECTOR MILL CORNER TIDAK MENYALA VAPOR / EXHAUST GAS #1 - INLET CORNER NO.4 1&CU NORMAL |CM
LAYER BURNER B - MOTORIZEDD VALVE
80 ITIAN EXPANTION JOINT MIXED AIR DAMPER |MEDIUM SPEED MILL #1B PAM

MILL 1A-E (ME 2019)




HASIL REKAP DATA OPERATIONAL LOG BERDASARKAN JENIS KERUSAKAN/PERBAIKAN PADA TAHUN 2019

Berdasarkan Operational Log selama tahun 2019 Unit #1 Terdapat bayak kerusakan yang terjadi dan kegiatan perbaikan yang dilakukan, sehingga dapat
disimpulkan data jenis kegagalan dan maintanan yang sama seperti dibawah ini. Adapun untuk melanjutkan penelitian ini, peneliti perlu mengetahui dari
jenis-jenis kegagalan dan perbaikan apa saja yang menyebabkan pulverizer mengalami kondisi berhenti beroperasi (down). Responden dapat memberikan
jawaban (YA, untuk menjawab Bahwa jenis tersebut menyebabkan pulverizer berhenti beroperasi) dan (Tidak , untuk sebaliknya)

1 PEKERJAAN ELEKTRIK MILL PM 28D MEDIUM SPEED MILL #1A ELECU NORMAL _|PM v
2 MILL PM 28D MEDIUM SPEED MILL #1A MECHU1 NORMAL _|PM v
KERUSAKAN POWER OUTLET SELENOID VALVE- PYRITE MEDIUM SPEED MILL #1B - PYRITE HOPPER - OUTLET v
3 1&CU NORMAL |CM
|HOPPER SOLENOID VALVE
4 PEMASANGAN FITTING PADA LINE DIFFERENTIAL VAPOR / EXHAUST GAS #1 - OUTLET MEDIUM SPEED NORMAL |&J v
PRESSURE BETWEEN MILL UNTUK AKSES PEMELIHARAAN |MILL D TO CORNER NO.4 LAYER BURNER B SYSTEM
5 PEKERJAAN INSTRUMENT MILL PM 28D MEDIUM SPEED MILL #1A 1&CU NORMAL _|PM v
6 Pengencangan baut flange — INLET PYRITE GATE MILL MEDIUM SPEED MILL #1D MECHU1 NORMAL _|CM v
7 TEMPERATURE OUTLET MILL HUNTING MEDIUM SPEED MILL #1D 1&CU NORMAL _|CM v
8 PEKERJAAN MEKANIK MEDIUM SPEED MILL MEDIUM SPEED MILL #1A [MECHU1 NORMAL _|OH v
MEDIUM SPEED MILL #1E - INLET HOT AIR v
9 PENGGANTIAN BAUT TUAS CV HOT DAMPER MILL MOTORIZED CONTROL VALVE MECHU1 NORMAL |CM
MEDIUM SPEED MILL #1A - OUTLET TEMPERATURE v
1 ITLET TEMPERATURE MILL TIDAK SESUAI I NORMAL M
0 ou v SESU SENSING ELEMENT NO.3 s o c
MEDIUM SPEED MILL #1E- PYRITE HOPPER - INLET v
1 PENGGANTIAN TUAS LIMIT SWITCH OUTLET PYRITE MILL MECHU1 NORMAL |CM
SOLENOID VALVE
12 INTERNAL CHECK MILL ROUTINE MEDIUM SPEED MILL #1B MECHU1 NORMAL _ [PAM 4
13 PENGELASAN HOPPER PYRITE MILL MEDIUM SPEED MILL #1D IECHUI NORMAL _|CM v
FIRE FIGHTING STEAM #1 - MEDIUM SPEED MILLE - v
14 KEBOCORAN UDARA DI SELENOID INNERTING MILL SOLENOID VALVE 1&CU NORMAL |CM
15 KEBOCORAN PADA BODY SEPERATOR MILL MEDIUM SPEED MILL #1C MECHU1 NORMAL _|CM v
TERLEPASNYA SELANG UDARA DARI NAPPLE PADA PANEL v
16 MEDIUM SPEED MILL #1C 1&CU NORMAL |CM
CO CONTENT MILL
MEDIUM SPEED MILL #1B - PYRITE HOPPER - LOCAL v
17 MCB PYRITE MILL TERINDIKASI SHORT NORMAL |CM
CONTROL BOX

VAPOR / EXHAUST GAS #1 - OUTLET MEDIUM SPEED
1 PENGELASAN OUTLET MILL MILL E TO CORNER NO.1 LAYER BURNER A SYSTEM MECHU1 NORMAL M

19 INTERNAL CHECK MILL MEDIUM SPEED MILL #1E MECHU1 NORMAL _[PAM \
20 PENGGANTIAN SWG - FLANGE INLET PURYTE MILL MEDIUM SPEED MILL #1D SYSTEM MECHU1 NORMAL _|CM \
KEBOCORAN UDARA PADA PNNEUMATIC VALVE OUTLET [MEDIUM SPEED MILL #1D - PYRITE HOPPER - v
21 1&CU NORMAL |CM
PYRITE MILL OUTLET VALVE
KEBOCORAN UDARA PADA PNEUMATIC VALVE INLET MEDIUM SPEED MILL #1B - PYRITE HOPPER - INLET v
2 PYRITE MILL PNEUMATIC VALVE 1acy NORMAL M
23 JASA PENGGANTIAN INNERPART MILL 1B SAAT SI+ 2019 [MEDIUM SPEED MILL #1B PAM v

VAPOR / EXHAUST GAS #1 - OUTLET MEDIUM SPEED
24 KEBOCORAN BATUBARA DI LINE OUTLET MILL MECHU1 NORMAL |CM
MILL D TO CORNER NO.4 LAYER BURNER B PIPE

25 PENGGANTIAN TUAS CHANGE OVER FILTER LUBE OIL MILL|MEDIUM SPEED MILL #1A - LUBE OIL STATION PUMP |MECHU1 NORMAL |CM

FIRE FIGHTING STEAM #1 - MEDIUM SPEED MILLB - v
26 |TERBUKANYA INNEERTING MILL INLET PNEUMATIC VALVE 1&CU NORMAL  [cM
27 |JASA ASSESMENT GEARBOX MILL UNIT 1 MEDIUM SPEED MILL #1E OUTAGE _[PAM v
28 |PENGGANTIAN TUAS LIMIT SWITCH PYRITE MILL MEDIUM SPEED MILL #1D SYSTEM MECHUL _|NORMAL _[PM v
29 |TOPUPLUB OIL MILL MEDIUM SPEED MILL #1C - LUBE OIL STATION PUMP [MECHU1 ~ [NORMAL ~ [PAM v
BUKAAN CV MIX AIR DAMPER MILL HUNTING (tuas dan | MEDIUM SPEED MILL #1C - MIXED AIR MOTORIZED v
30 L N 1&CU NORMAL  [cM
connecting dilokal tidak ada) CONTROL VALVE
31 |PENGGANTIAN SLIDE GATE PYRITE OUTLET MILL \A/A:FleUM SPEED MILL #1E - PYRITE HOPPER - OUTLET | e cyys  [normAL  [om v
32 |PENGGANTIAN VENT VALVE-FILTER LUBE OIL MILL MEDIUM SPEED MILL #1A MECHU1 _[NORMAL _|cM v
PENGGANTIAN VENTING VALVE NAPPLE VENTING FILTER v
33 MEDIUM SPEED MILL #18 MECHU1 [NORMAL [cM
LUBE OIL MILL
MILL AIR SYSTEM, CARRIER AIR SYSTEM - PAF #2A v
34 |INLET SEALING MILL CLOSE FAULT 1&CU NORMAL  [cM
SYSTEM
35 |PENGELASAN DOUBLING PADA BOX PYRITE MILL MEDIUM SPEED MILL #1D |MECHU1 [NORMAL |cm v
MEDIUM SPEED MILL #1B - INLET HOT AIR v
36 |PERBEDAAN BUKAAN MOV HOT AIR MILLDENGAN DCS | b 5o oo e 1&CU NORMAL  [cM
MEDIUM SPEED MILL #1B - PYRITE HOPPER - OUTLET v
37 |KERUSAKAN PADA SELENOID OPEN OUTLET PYRITE MILL (0o '\ o 1&CU NORMAL  [cM
38 |MEDIUM SPEED MILL SIMPLE INSPECTION MEDIUM SPEED MILL #1A OUTAGE _|OH v
CLEANING SEAT — OUTLET PYRITE MILL TIDAK BISA MEDIUM SPEED MILL #1B - PYRITE HOPPER - OUTLET v
39 MECHU1  [NORMAL [cM
TERTUTUP RAPAT VALVE
MEDIUM SPEED MILL #1B - PYRITE HOPPER - INLET v
40 |PAM - PENORMALAN TUAS PNEUMATIC INLET PYRITE MILL| o i o 1&CU NORMAL  |PAM
LINE INSTRUMEN PNEUMATIC VALVE INERTING MILL FIRE FIGHTING STEAM #1 - MEDIUM SPEED MILLB - v
* leutus INLET PNEUMATIC VALVE 1acu NORMAL M
PEMASANGAN HARD WIRE SHUT OFF OUTLET MILLDAN |VAPOR / EXHAUST GAS #1 - OUTLET MEDIUM SPEED v
42 |PNEUMATIC VALVE INERTING STEAM UNTUK FAIL SAFE | MILL A TO CORNER NO.1 LAYER BURNER E - NORMAL ~ [EJ
BOILER PNEUMATIC GATE VALVE
PENGGANTIAN MEMBRAN EXPLOSION DOOR MILL 1B SISI v
43 | RATHCLEANING BOWL MILL DAN SCRAPPER MEDIUM SPEED MILL #18 MECHU1  [NORMAL [cM
KEBOCORAN PADA REGULATOR UDARA INSTRUMERN  [MEDIUM SPEED MILL #1D - PYRITE HOPPER - INLET v
*|INLET PYRITE ML PNEUMATIC VALVE 1&cu NORMAL M
45 |KEBOCORAN/ LUBANG PADA BODY MILL MEDIUM SPEED MILL #1E SYSTEM MECHU1 _[NORMAL _|cM v
46 |PAM - PERBAIKAN SHUT OFF DAMPER MILL MEDIUM SPEED MILL #1E 1&CU NORMAL _[PAM v
Pengencangan baut flange - KEBOCORAN BATUBARA DI |SAC TO COAL SAMPLING MEDIUM SPEED MILL #1B - v
47 MECHU1 [NORMAL [cM
OUTLET MILL SISI GATE FLANGES OUTLET VALVE NO.4
48 |ALLIGNMENT MOTOR LUBE OIL MILL 1A MEDIUM SPEED MILL #1A - LUBE OIL STATION PUMP |MECHU1 PAM v

49 PENGUATAN PONDASI DAN SUPPORT MOV DAMPER MILL |MEDIUM SPEED MILL #1A SYSTEM CIviLU NORMAL  |PAM




66ST uonRsNquIod
0T Wd 6v'¥ 8T/S/TT AV Lt9 8T/S/TT TE/7:90 8TOT-AON-L0 | 97:£#:90 8TOZ-AON-S0 AD| TVINYON 19Na LIINI - VT# TTIA a33dS WNITIN 3195 euatexy dULVT |1 T- 3992 |eusau|
985 3d1d 3 ¥INYNE Y3AV] uaw
T'ON ¥INY0D OLV TTIAl d33dS WNICIN aumesadwa) e88u1yas BuiSSn|d 1sexIpulyT ||Iw
8 Wd 00:¥ 8T/0€/8 AV 008 8T/0€/8 00:00:9T 8T0Z-3nv-T€ |00:00:80 810Z-8nv-7¢ ND| TVINYON 1311N0 - T# SVO LSNVHX3 / YOdVA|  Z "ON 3314110 Ip uex98uad ueejuiuliad — T 49|1og
6VES N3LSAS ¥4IV eAuipunguad epeepn vyl
98 Wd T0:0T 81/5/8 AV 008 81/2/8 S%:50:80 8T0Z-8nY-50 | £€:50:80 8102-8nY-20 ND| TYYON| OSNIV3S LIINI - VT# 1IN 033dS INNIQIN|  Bu1|e3s dA|BA [ENUBIA - 9A|BA SIUB)RW UBYI9BUI]
SyS8 IATVA DILVINNING LIINI yIms
4 AV 00'TT £T/22/2T AV 006 £T/22/2T 05:00:9T 8T0Z-UEI-S0 |0%:00:60 £10Z-920-7C ND| TVINYON| ¥3ddOH 3LI¥Ad - VT# TTIA A33dS INNIQIN| 3w ymuaAuaw Yepn v ||1IN 8314Ad 19|u| - T o109
Tovy we|ep epeiaq yisew
[437 WV v¥:L 9T/TE/2T AV St 9T/€T/2T 6T:¥:£0 9T02-990-T€ |ST:¥¥:£0 9102-990-80 AD| TVINYON VT# 1IN 033dS WNIGIW|  uep seda| yT ||iw Jadesds ‘T 3un Jaj1og & Iseyipu]
[4x4
SL WV €2:0T 9T/01/9 AV TS:L 9T/L/9 9T:TS£0 9T0T-UN-¥T |2TTS:£0 9T0Z-UN(-L0 AD| TVINYON INILSAS VT# T1IN @33dS WNIGIN (42ddeJas Suen. |p Jesey eiens) 3SION VT |IN
69EL 00:00:00 Vi
©0ST WV 00:2T 91/L2/S Nd ZS'€ 9T/2T/T 910Z-ABIN-LT ST:ZS'ST 9T02-994-2T IND| TVINYON VT# TIIN Q33dS WNIQIN|  eped asiou /iesey edens iseyipul— T 3iun Ja|jog
L /ST Wd 00:€ ST/TT/v AV 00:8 ST/TT/¥ €0:00:9T STOZ-4dv-T |€0:00:60 STOZ-4dv-0T AD|  IN3I9¥N VT# TN 433dS WNIGIN yered v ||IW [93ymauen — T iun Ja
29T FENENENIE]
L Wd 00:€ ST/TE/E AV 00'8 ST/TE/€E LY:€Y:ST STOZ-JBIN-TE|LP:E:L0 STOT-IBIN-OE IND| TVINYON W3LSAS VT# T1IN Q33dS WNIQIN| - uoyow yeAueqy T |jiw 331Ad elia)ey — T 49|10
€EV6
€T Wd 0S:€ ST/22/T Wd 6t ST/12/T €STTST STOT-URI-ET |€S:TZ:80 STOT-UB(-0T IND| TVINYON INILSAS VT# T1IN Q33dS WNICIN |ewIouqe eJens yT |[IA T3lun
(ueaije
IAWA DILVINNING LTINI -V TIIN epe p3 idey ‘uado |iny yps aAjen [enuew )
STv 186€ Nd TE€ €1/v2/TT AV 00:6 €T/L/2T £S'6T:9T £102-990-0€ [£S'6T:60 £T02-290-20 ND| VINHON| @33dS INNIGIN - T# VLS ONILHOI4 3414|NIUNG VT |1W Suiauul ulep isexipul :T 13|10

VLIVaA ND H11 B 411 V ¥3ZI43INTNd LINJWHOVLLY




98¢ 2 e e ¥3ddV¥DS NV@ TTIN IMOE ONINVITI+LY¥vE ISIS
O¥:LT:LT 6T02-4dv-€2 OT:9€:6T 6107-1dV-TT €T:9€:6T 6102-1dv-0C OT:9€:6T 6T07-1dV-TT WD VINYON TH TN Q33dS NNIGIN| o L NOISOTXS NYYSWEI NYILNYOONId
SL v1EE TYi0€:9T 6102-1dv-10 YYiSEET 6102-1dV-T0|  ESISEET 6T0C-4dV-L0 YYiSEET 6102-1dv-T0 Wd TVINYON dNNd NOLLYLS
110 3801 - 8T# T1IN 033dS INNIQIN| 29N Ja}j1 J3r0 a3uey) sent — SynL NVHYEYNId
€95T €1 seda| SueAlied
00:ZETT 8TOZ-AON-bT | ET:5%:80 810¢-daS-0T WD IN3I9YN gT# TN 033dS INNIAIN|  Jauuj epe uep [ewaouqn T ||!IN eJens— T J3|iog
e 3 3d1d Q ¥3INYNE ¥3AV]
T'ON ¥INY0D OL 8 TIIIN @33dS WNIIN aT ||w € uep
d 208 81/6/6 Wd 20'8 81/6/8 S€:20:07 810¢-d9S-60 |Z€:20:0Z 8T0Z-3NV-60 D TVINYON 1311N0 - T# SYO LSNVHXI / YOdVA| T "ON 921110 Ip uex3a5uad ueejuiwiad — Sulues|d
ST SETTT (1eq Yyepgas)
T#:90:ST 8T0C-INf-¢Z  [T€:92:80 8T02-INf-9T T€:92:80 8T0Z-INF-LT | T€:97:80 8T0Z-IN-9T WD TVINYON 9T# TN 033dS INNIQIN| 40209 gT ||iw Buipu i3 Bulids Jano) — uesep8uad
SEC 79€
1§ 1515 eped ||1u I3|ul P 10 UBIO0GRY URNqRGISIP
YSYSYT L102-994-5C  [9S:6T:0C LT0T-9P4-ST  |0€:ZH:£0 LT0Z-924-CT |6 TH:£0 L102-G24-90 WD TVINYON INJLSAS 8T# T1IIN G33dS INNIGIN|  %0E MO| §T INISIAI JUB) |10 9GN] [aA3] — T J3]109 ¥S
66T 1174
Wd 00'% LT/TE/T WV 006 LT/€2/T 00:00:9T £TOZ-UE[-TE |00:00:60 LTOZ-UB[-ET WD TVINYON aT# TN d33dS WNIIN AeAueq g1 |1 a1uAd |eLIBIEN — T Jo
(745 3¢
AV 00:8 9T/T€/TT AV £0:8 9T/92/T1T €0:80:80 9T07-92Q-T€ [55:£0:80 9T0Z-22Q-97 ND TVINYON gT# TN 033dS INNIQIN|  Jadetds ealelp |ewlouqe elens g |[IA — T#|!
0€T 968T aT# |11 xoq
Wd Zt'S 9T/v2/TT AV 652 9T/6T/TT L¥'65:L0 9T0Z-990-€Z | T#:65:£0 9107-220-6T WD TVINYON N3LSAS 8T# T1IIN 033dS IWNIQIW|  Jeas nfnuaw (10 3gn|aul| eped a8eyed| - T Ja|log
9LS S98T a31JAd
IV Z€E:L 9T/T/0T WV Z€:L 9T/L/6 SSITEL09TOT0-T0 [6¥:7€:L0 9T0Z-d9S-20 D TVINYON gT# TN 033dS INNIQIN| 14ep Jenjay uep seda| gT ||1w Jadeuds ‘T 3iun 2
o€ Tv09 (toifuv) yeyed
INd 252 9T/12/9 AV Lt:8 9T/02/9 8%:/¥:9T 9TOZ-UN[-0E |INV 18 9T/02/9 WD TVINYON gT# TN 033dS INNIQIN| 9T |1IA 10319320 uep gOy Bunsnipy ‘T 31un 43|09
0LC T6CL (T#IS) [e30] Ip |ewIouqe
d 00:% ST/ZT/0T AV 00:0T ST/T/0T 00:00:ST §TOZ-120-0€ |00:00:60 STOZ-43S-T0 D VINYON 9T# TN 033dS WNIaIN eJens 8ulieaq Juoy Jojow g7 ||IN - T# J3|109
A 7816
INd 80:€ ¥T/1/2T AV €0:8 ¥T/1/2T YEE0:80 ¥T0Z-290-0€ |vE:€0:80 YTOT-AON-OE ND TVINYON gT# TN 033dS WNIQIN (9s10u)gT ||1w eped Jesey elens-T J3]1og :
LT S8EE Nd 00'% ET/ET/TT Nd TT:T €T/2T/TT WD TVINYON gT# TN 033dS WNIQIN 188u1y aJadwe g |1 T31un - Ja|iog

VLVA IAND Y1l '8 411 9 ¥3ZI¥Y3IATNd LNINHOVLLY




V1Va IAD Y1l '8 411 J ¥3IZIYIATNd LNJWHIOVLLY

1€ 9/8€ 65:00:9T

8T0C-UNf-62 NV 00:6 8T/82/9 65:00:9T 810C-Unf-6¢ T15°00:60 8T0C-UN(-8C WD IVINYON JT# TN @33dS INNIIN 1edesyepn ot | a114Ad 323n0 -1 43109
€LE 808€

Nd TT:6 8T/LT/T NV 60:8 8T/¢/T C€:60:80 8TOT-UB[-ET 87'60°80 8T0C-Uel-Z0 WD IVINYON JT# TN @33dS INNIGIN SUul|19|ul d8ue|) Ip BIRPN UBIODOGR)Y UBY1BqIId
7o 726¢C sn|ey eJeqmieq

Wd 00:v LT/LT/L WV 00:8 LT/8/L ¥S:00:9T LTOT-IN-LT 00:00:80 £T10Z-IN(-80 WD 39VIN0 N3LSAS DT# 111N G33dS INNIQIN|  |e1se1ew yeAueq JT ||iw @11Ad |IseH -T 11un Ja|10g
14 95T

(IYINYON ANV HOIH) HOLIMS 13ATT |ewisyew

Nd 00:ZT LT/8/€ IV 00:8 LT/8/€ 9C:00:TT LTOC-JBIN-0T [TZ°00:80 L10T-924-8C WD TVINYON|- 43ddOH JLI¥Ad - DT# TTIN @33dS INNIAIN BSIqXEpPR D [[IW € JSUJOd Ip MOJ} |BOD — T J3]l0g
SET 1z4%

Nd 6€:€ LT/ST/T Nd 6T:8 LT/ST/T 6€:€¥:80 L10C-994-9C TEEY80 LTOT-924-€T WD TVINYON IT# TN d33dS INNIAIN| 3ees ueynwaiip [0304d IT TTIIA [B13eW — T J3|10g HS
98¢ 909

Nd 62T:t LT/0T/T INd 60:C LT/ST/T 0%'60'¥T L102-9°4-0T LE60'VT LTOT-UE[-ST WD IVINYON INJLSAS DT# TN d33dS WNIAIN| 40 s [093[ DT | J00p 3AIs0|dxa —T J3|10g ¥S
rass 619

WV ¥S:L 9T/1€/TT WV ¥S:£ 9T/8/TT 6€:75:£0 9T0Z-990-T€ TEVSL0910T-220-80 WD TVINYON JT# TN @33dS NNIdIN sadue|y eped |de uey1osad jedepal ‘T11un J9|10g
n TS JAA QIONTTOS LIINI 10209 JT

Nd 00:T 9T/2T/1T AV 00:6 9T/2T/1T 60:60:0T 9TOZ-AON-9T | S50:00:80 9TOZ-AON-TT WD TVINYON|- 43ddOH JLI¥Ad - DT# T1IN d33dS INNIIN Jadooy 13|ul dRewnaud J03e Y - T 423|109 YS
0CT TE6ST siqey>epn uep

WV L¥:6 9T/9/8 AV L¥:6 9T/T/8 7S:L%:60 9T0TZ-8NY-90  |9%:L¥:60 9T0Z-8nV-T0 WD IVINYON IN3LSAS DT# T1IIA @33dS INNIQ3N|  1de eBunqg senjay JT ||1w 311JAd |elss1ew - T Ja|10g
0ST ZETTT IATVA DILVINNING LT INI

Nd 00:Z ¥T/L/0T AV ST:8 ¥T/1/0T v7:00:¥T ¥10C-10-L0 6€:00:7T ¥T0-d9S-0€ 1IN3IDYN|- Y3ddOH ILIYAd - IT# 11N A33dS INNIAIN 1e|d |efuedua) nunqg DT ||1w Jaddoy a11uAd 33 |u|




dNNd NOILVLS ar |

SL T€E WNd 9€:¥ 6T/v/t Wd EE:T 6T/T/p|  LSEE:ET 6102-1dV-90 6V:EEIET 6107-1dV-T0 D[ vINYON 110 38N1 - AT# 1IN 33dS WNIGIW|  3gn|J33]1y43n0 38uey) sen) — SyNL NYHYEINYNId

9T€ €¢S Wd 729 61/8T/€ Wd 9¥°Z 6T/S/€|  SY:9v'¥T 6T0Z-1eN-0T LE9YYT 6TOZ-1BIN-50 WD|  TVINYON N3LSAS QT# TN 033dS WNIQIN | 10208 T [N Aind 1|u] 38ue|4 -OMS uenuessuad

95T 06 Wd 90'8 6T/TT/Z WV 87:8 61/5/7|  8€:8Z:07 6102-994-0T £7:87°80 6102-924-50 WD| TVINYON at# 111N d33dS WNIa3IN 8ueqnpiaq @t ||1w 21pAd 1addoy uese|aguad

asiou B0

174 6LTC Wd S0°Z 6T/1/2 Wd S0°Z 6T/T/T €0:LS°ET 6T07-8NV-80 [65:95:€T 6T0Z-UNr-67 WD| TVINYON AT# 111N 033dS NNIGIN|  eJens QT ||IA - [9aymaueA uep Jaul| ueBuesewad

3uequias

yepi aJsadwe uep molj [eod ueSulpuequad

[4%3 196 Wd 0% 81/82/6 IV 006 8T/v1/6 ¥2:00:9T 8102-495-0Z |€T:00:60 8102-d3S-4T AD| TVINYON aT# 1IN d33dS WNIaIW Sununy asadwe QT ||IN - T 439|108 © IsexIpu]

INILSAS HIV| eAupun3uad epeyepi a7 ||IW Sul|eas

[44 80CS AV €T:8 81/5/8 AV €1:8 81/2/8 YZ:€1:80 8T0Z-8nY-S0 |9T:€T:80 8T0Z-8NV-20 AD| TYINYON| SNIVIS LIINI - AT# TTIA a33dS WNIGIN SA[BA |ENUBIA - BA|BA [BNUBW SBNY UBYR3BUAd

A ¥3dINVA Q3ZIYOLOW ¥V

vSt SET WV SS'2 LT/82/2T WV ST:0T LT/6/2T W3[ONI9YIWI[ ONITVIS LIINI - AT# TIIW A33dS WNITIN 8u188n|d AT# [1IN 31HAd

00S 6€€8 Wd €0°€ L1/62/TT Wd 6€:9 LT/8/TT €'6€:8T LTOZ-NON-6T [9€:6€:8T LT0T-AON-80 WD| TVINHON QT# TN A33dS INNIGIN|  290S AT ||1w 3114Ad aBue|) 19y seS Suy — T 49109

(32922 |euJaul ueuoyow.ad)

1434 [{U3 WV 6v°£ 9T/92/TT WV 6t°£ 9T/8/TT 056%:£0 9TOZ-AON-9Z |0¥6+°L0 9TOZ-AON-80 ND| TVINYON QT# TN a33dS WNITIN JapuiB Isis Ip Jesey QT ||IW elens— T Ja|log
/6T (7474 Wd 92'S 91/92/0T Wd 6Z:CT 9T/81/0T 9€:67:CT 9T02-220-T “Z1 9T02-190-8T AD| TVINYON aT# 1IN a33dS WNIQIN 10204 QT ||1w 234Ad 33|

S 0vSC Wd €Z:€ 9T/0€/6 NV €2:8 91/82/6 €E:€T:5T 9102-d95-0€ :80 9102-095-82 AD| TVINYON IN3LSAS AT# TN @33dS INIGIN 1edes ueany QT ||1IN 3|0y UIBIA T#IIUN J3|log

IANTVA DILVINNING L3N]

8T 2€0S Wd 9Z:2T 9T/¥1/9 NV 8€:8 9T/€T/9 SEBE9T 9TOT-UN(-LT [2Z:8€:80 9TOZ-UNI-ET AD| TVINYON| ¥3ddOH 3LI¥Ad - T# 1IN A33dS ANIQIN YoAuad QT || 311Ad 33Ut BU|

911JAd 1eesineq 13 1w usuodwoy ueyeied

€LT 00LT Wd 0Z'¥ ST/9T/1T WV 0€:£ ST/S/TT TZ:0€:9T STOZ-AON-ZT [9T:0€:£0 STOZ-AON-50 AD| TVINYON aT# 1IN a33dS WNIaIW uenwalip uep gt ||iw epedasiou - 43109

61 [41 WV TZ:TT ST/92/8 WV 60'8 ST/LT/8 0Z:0T:9T §102-435-5Z |05:60:80 STOZ-8NV-LT AD|  IN39¥N aT# 1IN d33dS WNIGIN art ||iw eped 3sioN

e 096L Wd S¥'€ ST/21/8 WV Z¥L ST/0T/8 ST:S¥:ST STOT-8NY-2T [£0°S%:07 STOZ-8nY-0T AD| TVINYON aT# 1IN a33dS WNIGIN THUNp W

(seda| saddeds

L S9 Wd EV'E€ ¥1/21/6 WV LE8 ¥T/TT/6 010540 ¥T0Z120-TT |¥Z:05:L0 ¥102-d3S-TT AD| TVINYON QT# TN 033dS WNIQ3N|  Iseyipul) aT ||iw eped asiou eJens— T 3jun Jajioq

L S8EL Wd ZV'€ ¥1/6/6 WV 8€'8 ¥1/6/6 67°T0:TT ¥10Z-120-80 [SZ:TO-TT ¥107-d2S-80 WD| TVINYON aT# 1IN a33dS WNIaIW QT [1iw3joyuew eped agexea| — T3un Ja3|1oq

L €1CE Wd vS'€ €T/S/TT WV 8%:8 €T/S/TT €T:SZ:0T £T0Z-AON-0E |Z0:SZ:0T £TOZ-AON-¥0 WD aT# 1IN a33dS WNIGIN at || Isyadsuj uep Jleday

V1Va IND Y11 '8 411 4 ¥3Z1¥3IATNd LNJWHOV.LLY




861 LEVT Wd TE'S 6T/€2/Y Y 0T 6T/5T /b 9TYO'TT 6T0Z-1dV-8T|  EZHOTT 6T0Z-dY-ST Wo| vWEON 3LSAS 3T# TN 033dS WNIGIN yeieq 1818 3T 1w Apoq
eped Sueqn|iedepia) — 3T ||1w Apoq uese|aduad
99 820¢ W3LSAS v ¥43IN¥NG 3T ||lwiaddesds ease ueyadasuad + (1apaady
Wd 67°T 6T/vT/T Wd TT:8 6T/TT/T 00:€T:0Z 6T02-924-LT|  LS:TT:0Z 6102-924-TT WD| TYNYON Y3IAVT T'ON ¥3INYOD OL 3 TN a33dS uedap 1515 M0q13) 3T 111N 15 AN0 Uese|sBuag

INNIQ3N LITLNO - T# SYD LSNYHX3 / YOdVA
0LE 33818 10309
YV 2S:£ 8T/6T/TT Wd T€:6 8T/€/TT YYTETT 8TOZ-AON-TZ [8TTETT 8TOZ-AON-E0 ND| TVINYON ITH TN 033dS WNNIQIN| 3T []1w 331Ad 19|l saBue |} OMS - OMS uenuessuag

/ ST N3LSAS ¥ IV
Wd 80'S £LT/L2/1T AV LT:0T LT/LZ/TT 80:£7:0T LT0Z-920-€0 |€0:£T:0T LTOZ-AON-LT WO[ TVINYON| OSNIVIS LIINI - ITH TN d33dS NNIGIN 3T |1!w Apoq ueseja8uad

(%44 8.9/ Y3dIAVA Q3ZIYOLOW Y1V
Wd LT€ LT/2T/TT AV £0:0T LT/€T/TT 7€:80:0T LTOZ-AON-6T |T#:£0:0T LTOZ-AON-ET WD| TVAYON| ONIV3S LIINI - 3T# TN G33dS WNITIN Jaddesds eale 37 ||IN uedlequad
v /9CT INTVA 13110 yesuaias uado
INd 00:CT 91/82/2T AV 00-8 91/82/21T OT:00:TT LTOZ-UB-90 |90:00:80 9T0Z-220-LT ND| TYINYON |- ¥3ddOH 3LI¥Ad - 3T# 1IN 33dS INNIQIN|  BAueY 3T |j1w 3314Ad 32 [3n0 2188 3pI|S-T 31UN J3|108
14 26201 IANTVA L31LNO 3T |[\W 211JAd 3230 2188
INd 00:T 9T/5/T1T AV 00:6 9T/5/1T T2:00:9T 9T0C-AON-90 [£1:00:80 9T0z-da5-2¢C WD[ TVINYON|- ¥3ddOH 3LI¥Ad - IT# TIIN A33dS INNIGIN|  3y81|s anewnaud auoysid eped etepn ue1od0Gay

v 00T INTVA QIONTT0S 131LN0
INd 00'T ST/€/6 AV 00:6 ST/€/6 YE:8Y: YT ST0Z-d9S-8T [T2:00:60 STOT-8NV-LT WD| TVIANYON |- ¥3ddOH 3LI¥Ad - 3T# TIIN G33dS NITIN seda| 37 ||1w a1iAd 12 3n0 plouaas [pgey

9 766C TON
NI ONISNIS IUNLYHIAINIL - ATI0D MD3IHD TYNYILNI NYINIVTIA dVHVH NIV
Nd 00°€ ST/€2/L AV 00:6 ST/€2/L 75:87:9T §T07-d9S-67  [00:00:80 STOT-INM-€T WD| TVINYON| YOLVLS YOLOW - 3T# TN 033dS INIGIN|  SA TIIA ONIANVEIQ I99NIL HI831 I¥3dIAV IT TIIN
S vSITT 28eyea|
Wd 00'€ ST/0Z/€ WV 0€:6 ST/0Z/€ 0T:00:9T STOZ-1BIN-LZ |87:00:60 STOZ-BIN-0T WD| IN3I9¥N IT# TN @33dS WNIGIN T°OU 3T ||IW 19IN0 dA|eA 81BS 92110 ‘T# 9|10

96T €9 IATVA 13110
INd €€ €T/0T/2T AV 80°TT €1/2/21T T€:00:60 €T0Z-920-0€ |T€:00:60 £102-220-20 ND| TVINYON |- ¥3ddOH 3LI¥Ad - 3T# TN @33dS INNITIN Je)equa) 3T ||1w 3}1Ad ojely Isey1pul T ¥31108
L €TCE Wd TV'€ €T/5/TT AV €8 €T/5/1T €0:75:ST ETOC-AON-0€ [ZT:ET:ST ETOT-AON-TO [\'k] IT# TIIN 433dS WNIGIN 3T || J1eday uep ueylequad

V1Va ND Y1l B 411 3 ¥3ZI¥3INTNd LNINHIOVLLY




4

IANTVA DILVINNING 13INI

INd 65 8T/6/2T INd 65 8T/€/2T YE6YILT 8TOZ-920-60 | TE:6v:LT 8T0Z-920-E0 AVd WINYON| 43ddOH ALI¥Ad - VT# TIIN A33dS NNIAIN VT TN LI¥Ad LTINI OMS NVIINYOONId
S9¢

NV 852 ¥T/v2/T NV TZ:L ¥T/€T/T £5:67:7T ¥T0Z-094-6T L€:6V:80 ¥TOT-0P4-ET Wd WINYON VT# TN 433dS NNIaIN VT THIA ¥D3HD TYNYIINI d
T INTVA 131100 VT

NV 60:0T 8T/T/L NV 60:0T 81/52/9 57:60:0T 810Z-IN-10 02:60:0T 8T0T-UN[-ST AV WINYON| 43ddOH ILI¥Ad - VT# TIIN G33dS WNIGIN|  19p3d43n0 ues|d uep vT ||iw 331uAd 1 Ano ade|day
3

INd 20'% 8T/6T/v NV 20:8 8T/6T/v 9v:v5:8T 8T0Z-1dv-67 TY'vS'8T 8T0Z-1dv-£T NVd WINYON VT# TN 433dS NNIQIN VT TIIA ¥D3HD TYNYILINI
T

NV 00:0T LT/€T/¥ |V 00:6 LT/ET/v £5:27:80 £L102-1dv-TT 05:22:80 LT0T-4dv-€T NV WINYON IN3LSAS VT# TIIN G33dS WNIGIN ¥ T TN ISH3LOYd WALSIS ONILISIY
88T

AV ¥0:8 9T/ST/0T AV ¥0:8 9T/€/0T £€:70:80 9T02-190-ST £T:%0:80 9T0Z-190-E0 NVd WINYON VT# 1IN 033dS NNIQ3N| ,H3FOLNO0 3A0I1¥Id-VT THIA ¥DIHD TYNHILINI, NV
T 00:00:TT 9T02-d2S-TZ |00:00:0T 9T0Z-d3S-TZ |00:00:ST 9T0Z-02S-TZ 00:00:0T 9T0Z-d9S-1Z Wd WINYON VT# TN 433dS NNIQIN a8 N - VT# THIN M IMLTTI NVVYHINId
T

NV £T:8 ST/67/2T NV ZT:8 ST/€2/2T ST:€T:80 ST0Z-990-67 |V ZT:8 ST/€7/CT IAVd WINYON VT# TN 033dS WNIGIN WV 1IN 984D [RUBIU, INVY
z dNNd NOILVLS

NV LT:TT ST/€2/0T |V 95:8 ST/€2/0T 67:55:9T ST0Z-190-L7 AV 958 ST/€2/0T AVd WINYON 110 38N1 - VI# TN A33dS NNIGIN VT (11w [109gn| 8ulysnid , INWVd
[43

00:00:9T 5T02-d9s-80 |00:00:80 STOZ-49S-20  [00:00:9T STOZ-doS-€7 00:00:80 STOZ-8NY-£T wad 39VIN0 VT# T1IN G33dS NNIQ3N| VT TN YOLOW ONI¥V3E NVILNYOONId - T# ¥31108
8¢ dNNd NOILVLS N dwing [10 5qnT 3UsWUT

YETSIST STOT-1BIN-LT |6¥:07:2T STOZ-4BN-9T |0T:00:9T STOZ-4BN-LT  [20:00:%T STOZ-4BIN-9T Nad IN39YN 110 38N1 - VI# TN a33dS NNIGIN uep 8udnod JaqgnJ uenuessuad -T 4
[

INd 00:ZT ¥T/9/S NV TE6 ¥T/€/S 00:00:5T ¥TOZ-ABN-60  [00:00:60 ¥TOZ-ABN-Z0 Wd VT# TN 033dS NNIQIN NOILDIdSNI DINVHIIIN TIIIA G33dS INNIAIN
6L 00:00:ST ¥T0Z-1dy-20 |90:00:80 ¥TOZ-1BA-0E |00:00:ST ¥TOZ-1dv-L0 90:00:80 ¥T0Z-1BN-0€ Wd VT# 1IN 433dS NNIQIN NOILDIdSNI DINVHIIIN TIIIA G33dS IINIAIN
99

00:00:0T ¥T0Z-4BN-0T |vT:T¥!ST PTOZ-1BN-L0 |00:00:ST ¥TOZ-1BN-¥T  |vT:T#ST ¥TOT-4BN-L0 Nd VT# TN G33dS WNIGIN NOILDIdSNI DINVHIIN TIIIN G33dS NIGIN

00:00-TT ¥T0¢-924-0T

9¥:¥¢:0T ¥10¢-994-L0

00:00:ST ¥10¢-924-¥1

9Y-¥ 0T ¥10¢-994-L0

VT# 111N d33dS WNIa3IN

V1va IDNVNVLINIVIAI JAILNIATYd V HIZIHIANTNG INIFNDVLLY

A8 - THIA NINVIIN NVVIH3INId Wd




90C 6v-81:80 6T0¢-924-90 00:L¥*8T 610C-Uef-8¢ €TTYL0 6TOC-UEr-TE TT:TH:L0 610C-UBl-€T Wvd IYWYON aT# TN d33dS WNIAIN INILNOY-8T TN ¥OIHD TYNYILNI

(SYdIWILTIIN

88C 6€:0€:£0 LTOT-UN-LT VE:0€:£L0 LT0C-UN(-SO 6€:0€:£0 LTOC-UN(-LT YE€:0€:£0 LTOC-UN(-SO WVd TYINYON INJLSAS 9T# TN Q33dS WNIQIN YINI ¥0123143a) 8T T ¥DIHD IWNYILNI-AVd

T 00:00:TT LTOZ-1dv-€T 00:00:0T £T0Z-1dv-ET 0v£7:80 LT0Z-1dv-TT 9€:£7:80 LTOZ-1dv-ET WVd TYWYON W3LSAS 9T# TN @33dS WNIQIN 9 T 1IN 1S)3L0¥d N3LSIS ONIL3SIY

«910Z ¥390100

9T¢C AV 608 9T/2Z/0T IV 60:8 9T/€T/0T 0T:60:80 9T0¢-320-¢¢ 50:60-80 9T0CI0-€T WVd TYINYON INJLSAS 9T# T1IIN Q33dS INNIAIN|  3Q0143d 8T THIA MOIHD TVNYILNI-T 431108, WVd

39T 8T-¥¥:60 9T0C-INM-¢T ST¥¥:60 9T0C-INM-ST 8C:¥¥:60 9T0C-IN-TT SCY1:60 9T0C-IN-ST WVd TYWYON aT# TN @33dS IWNIaIN 9T TN XO3HO TYNYILINI
1ona

61 E€0-VEET 9TOC-UE[-6C 8G-EE'ET 9TOC-UBI-TT €0:VEET 9TOC-UBI-6C 8G-EEET 9TOC-UBI-TT WVd TYWYON| dIV LOH 13INI - 9T# T1IN a33dS IWNIaIN 1w [jejuiof uonuedxe uenuessuad, INVd

r43 Wd S0'v ST/€/TT WV 0T:8 ST/2/T1T 00:TT:9T ST0C-220-€0 S¥:07:80 ST0C-220-20 WVd TYWYON W3LSAS 9T# TN @33dS WNIQIN W8T [N 234D [euul, INVd
dIAINd NOILVLS

0T Nd S0'% ST/£2/0T WV 70:8 ST/€2/0T 9T:G0:9T STOC0-LL 8€:70:80 STOCI0-€C WVd TYINYON 110 38N - 9T# 111N d33dS WNIa3IN W8T 1 |103gn| 8ulysni4 , INVd

THun 1

EiZA 00:00:9T §T0Z-d9S-1Z Nd 9Z:C ST/12/8 0v:9T:¥T ST0Z-d9S-9T LT:9T:¥T STOT-8nV-TC NVd INJLSAS 9T# TN A33dS IWNIAIN 1004 uipu1J3 3uidey paey Jiedas eser -T# 13109
IATVA DILVINNGNG 13INI

€ T¥:00:TT 9T0C-1BN-1T T1:00:80 9T0C-4eN-¥C  [85°00:9T 9TOT-1BN-¥T 85:00:80 9T0C-1BIN-€C WVd TYWYON| ¥3ddOH 3LI¥Ad - 9T# 1IN 033dS INNIAIN| 9T T1IN 3LIYAd IATVA LTINI AIONITOS NVXIVEY3d

€L AV 00:TT ¥1/9/S WV TE6 ¥T/€/S 00:00:ST ¥T0Z-ABIN-60 00:00-60 7T0Z-ABIN-20 Nd aT# TN a33dS INNIAIN NOILD3dSNI DINVHIIN TTIA 33dS INNIAIN

9L 00:00:2T ¥10Z-1dv-20 90:00:80 ¥T0Z-1BN-0€  [00:00:ST ¥T0Z-4dv-£0 90:00:80 ¥10C-1BIN-0€ Nd aT# TN Q33dS INNIQIN NOILO3dSNI DINVHIOIN TTIA A33dS INNIAIN

L9 00-:00:TT ¥T0C-4eN-0T YT I¥'ST ¥T0C-4eN-L0  [00:00:9T ¥TOTZ-4BN-VT YT T¥:ST ¥T0C-4eIN-L0 Wd aT# TN a33dS WNIAIN NOILD3dSNI DINVHII TTIN A33dS INNIAIN

€L 00:00:TT ¥10Z-924-0T 97 ¥T0T ¥T0C-994-L0 00:00:ST ¥10¢-994-¥T 9t ¥T:0T ¥10¢-994-L0 Nd aT# TN a33dS IWNIAIN A8 - THIA MINVIN NVYVH3MId Nd

V1Vvd IDNVNVLNIVIAI SAILNIATYd 9 H3ZIYIATNd LNINIOVLLY




9¢ DT TTINTI0 38N1 VdINOd SN Idv3g NVX3ID3IONId
Wd 6%:£ 8T/¥T/TT AV €1:8 8T/ET/TT 0S-€T:80 8TOC-AON-BT |L¥:€T:80 8TOC-AON-ET AVd| TVINYON JT# TN d33dS WNIa3InN NVA JT 111N 131LN0 MOg13 NVSV1IONId
8 TT6Y'ST ¥T0Z-G4-ET |STLTLO ¥T0Z-994-€T [€S:6%:¥T ¥T0Z-924-6T |LE:6¥:80 ¥TOZ-094-€T Wd[ IVINYON JT# TN @33dS INNIGIN JT THIA ¥D3HD TYNYILNI INd
1% INJLSAS D ¥INYNE Y3AV
T'ON ¥3INYO0D OL 2 T1IIN @33dS INNIAIN
Wd 0¥ 8T/0€/8 WV 756 81/82/8 00:00-9T 8T0Z-8NV-T€ |00:00:80 8T0Z-3nY-Z¢C WVd| TVYINYON 131100 - T# SV LSNVHX3 / YOdVA (8uruea|d) DT 1w 3213140 UePIBURd - INVd
9 dINNd NOILVLS juawusdijesin uep edwod eped Sulieag
Nd 20'Z 81/92/8 IV 20:8 8T/92/8 00:00:9T 8T0Z-8n¥-0€ |00:00:80 8TOT-8NV-£¢C INQd| TVINYON 110 38N17 - OT# 1A d33dS WNIA3IN uejesntay Isexipu] JT [|IIN dOT ISepuswoddy
88¢C 91:90:6T 8T0Z-1dv-6Z |Z1:90:6T 810Z-4dv-LT |9T:90:6T 8T0Z-1dv-6Z |ZT:90:6T 8T0C-4dv-LT Wvd| IN3I9YN JT# TN 433dS INNIGIN JT TN MD3HD TYNYILNI
1£4
Nd 8T:v LT/9/TT Wd 8T:v LT/S/TT GE8T:9T 8TOT-Ver-Lz (8¢:8T:9T LT0OT-22Q-S0 AVd| TVINYON JT# 1IN d33dS WNIA3IN DT TN 13 3SION NVX3D3IONId-NVd
L dIAINd NOILVLS (LNIWNOSNV ¥30)
Wd 20T LT/62/0T Wd 20T £1/92/0T 6T:C0'ET LTOTI0-6T [9T:TOET LT0T-I0-9C WAad| TVINYON 110 39N7 - OT# TN 433dS INNIAIN|  JT 111 110 39N ONI1dN0OD ¥399NY NVILNYOONId
SEe
dIANd NOILVLS INIFAINONVSIALISYIIANT DT TTIIN dINNd T10 38N1
AV €v:8 LT/6/0T WV 0'6 L1/52/6 00:95:0T LT0Z-d3S-€7 [6+:55:0T £10Z-d95-0C INQd| TVINYON 110 38N7 - OT# TN d33dS WNIAIN [ NVILNVOONId NVA ONITdNOI ¥3g9Nd NYIIDIONId
T
00:00:CT LTOZ-4dV-€T [00:00:TT LTOC-1dV-€T |ST:CE'80 LTOZ-4dy-TZ |CT:C€80 LTOT-4dV-ET AVd| TVINYON INJLSAS JT# THIW @33dS INNIAIN O T TN ISX3L0Yd INFLSIS ONILISIY
€ 3dId 3 4INYNG YIAV]
€'ON ¥3INY0I OL D TIIIN 33dS WNIAIN o1
SZ:00:TT £T0C-4dv-ZT |SZ:00:80 £10Z-4dv-ZT [25:00:9T £102-4dv-6T |Z4#:00:60 LTOZ-dV-TT WVd| TVYINYON 131UN0 - T# SVO LSNVHX3 / YOdVA| 11w Z'ou 1w 19 ano piousjos uepuedguad - T Ja|10g
12 IANTVA DILVINNING 13INI o7 1w
TS'00:€T LTOT-Uel-S0 |T1S00:60 LTOTC-UBr-SO 8%:00:9T LTOTZ-VUel-¢ZT (8%:00:60 LTOZ-Uel-v0 AVd| TYINYON| ¥3ddOH ILI¥Ad - DT# TN 033dS WNIGIN|  33Ad onewnaud Joje|ndas uenuedduad - T 42
[ dAINd NOILVLS
Wd ST ST/52/01 AV £0:8 ST/€2/0T 61:80:ST STOCI0-LT |¥S5°£0:80 STOT-I0-ET WVd| TYINHON 110 39N7 - DT# TN d33dS IWNIGIIN LT |11W j1oagn| 8ulysnyd , INVd
78T
NV 00:2T ST/¥/6 NV 00-8 ST/£2/8 00:00:9T 5T02-d3S-€7 [00:00:80 ST0OZ-8NV-LT WVd| 39VLINO INILSAS JT# T1IW @33dS INNIAIN OJT LINN TTIN 379VL NVILNYOON3d VSVl
(44
AV 00:0T ¥T/9/S AV T€:6 ¥T/€/S 00:00:ST ¥T0Z-ABIN-60 [00:00-60 ¥T0Z-ABIN-20 INd JT# TN @33dS INNIGIN NOILD3IdSNI JINVHOIW TTIIN d33dS WNIA3N
SL
00:00:TT ¥T0Z-4dv-20 [90:00:80 ¥TOZ-4BN-0E€ |00:00:ST ¥T0Z-4dV-L0 [90:00:80 ¥T0OZ-1BIN-0E Nd JT# TN d33dS WNIa3InN NOIL33dSNI JINVHIIW TTIA d33dS WNIA3N
89 00:00:CT ¥T0C-4BN-OT |VT-T#ST ¥T0C-4BN-L0 |00:00:ST ¥TOC-4BN-¥T |vT:T¥ST ¥TOC-1BIN-LO INd JT# TN @33dS ANNIAIN NOILD3IdSNI JINVHOIW TTIIN d33dS WNIAIN
£ 00:00:¢T ¥10¢-924-0T |[9%*¥C:0T ¥10Z-934-L0 |00:00:ST ¥T0C-994-¥T |9¥'¥¢:0T ¥10C-994-L0 Nd JT# TN d33dS WNIa3InN as8e - THIA MINVIIIN NYVId3IdNId Wd
V1Va IDNVNVLNIVIN JAILNIATYC I HIZIHIATND INIFNDVLLY




85 (30134190 SNINVITO Nva ¥33@334 V0D TN IMO8
SE:90:8T 8107-da5-97 AV 908 81/v2/6 SE:90:8T 8T07-d2S-97  |92:90:80 8107-daS-4T IAVd TVINYON QT# TN G33dS WNIGIN| V38V NVX3D3ION3d) AT TTIA ¥DIHD TYNYILN -V
55 INILSAS 8 ¥INYNG YAV
T°ON ¥INY0D OL @ TTIA 433dS WNIIW
d 007 8T/0€/8 AV 00:6 81/82/8 00:00:9T 8T0¢-8nV-T€  |00:00:80 8T0Z-8nv-7¢ IAVd VINYON 131LNO - T# SVYO LSNVHX3 / YOdVA (8u1uea|d) AT |1 3213140 ueYa2a8Uad - INVd
LL at [ Bury
00:00:9T 8T0T-UN[-ST 00:00:TT 8T0T-UNf-ZT 00:00:9T 8T0Z-UN-8T  |00:00:80 8T0Z-UN[-TT AVd IN39¥N QT# TN 033dS WNIA3N [BurpoayL iy uep Jaur 033 |jag uenuessduad - INVd
88¢C Wd vT:L 81/62/v Nd YT:L 8T/LT/v 6EVT:6T 8T0C-1dv-67  |9E:¥T:6T 8T0T-1dV-LT AVd TVINYON QT# TIIN 033dS WNIGIN QT TTIA YD3HD TYNYILINI
T JAVA QIONT10S
- IATVA DILYINNING 8 ¥INYNE YAV
T'ON ¥INY0D OL @ TTIA 333dS WNIQIW
00:00:TT 8T0T-UB[-9T 00:00:60 8T0T-UE[-9T ¥0:00:9T 8T0C-UB[-¥Z  |€5:00:7T 8TOT-Uer-9T IAVd VINYON L31LNO - T# SVYO LSNVHX3 / YOdVA 1°0U QT ||!W 390 ploua|os uenuedsuad - NVd
St ¥3dINVA G3ZIYOLOW ¥IV
WV SS'£ L1/82/TT WV ST:0T LT/6/TT W3[ AONIOYIW3| OSNITV3SLIINI - AT# 1IN 33dS WNIGIN 8u183n|d AT# 1IN 311IAd
0T SE0TLT L107-d95-9T TS'SE:60 L107-d5-2C 95:9€:80 LT0C-d9S-€Z  |7S9€:80 £107-d3S-8T IAVd TVINYON W3LSAS AT# TN 33dS WNIQIN QT TIIN NVX3DIONId-NOILIIJSNI INIOT
14 00:00:%T £T0Z-INf-¥0 00:00:0T LT0OZ-IN(-70 00:00:00 LT0Z-IN[-ZT  [00:00:00 £T0Z-INf-¥0 AVd IN39¥N 3LSAS AT# TN 33dS WNIAIN QT T1IN YOLOW ISH3LOY¥d NV IVEY3d
T 00:00:%T £LT0Z-4dv-€T 00:00:€T £TOT-4dv-€T STTT:80 LT0C-4dv-TZ  |TT:TT:80 LT0T-MdV-€T IAVd VINYON W3LSAS AT# TN Q33dS WNIQIN a TTIA ISHILOYd ONILISIY
9C 00:00:00 LT0T-UN(-0T AV 00:ZT £1/6/9 00:85:£0 LT0Z-4dv-TZ  [95:£5:£0 £T0T-1dv-2T AVd IN39¥N N3LSAS AT# TN 33dS WNIQIN QT 1IN YOLOW NV IVaY3d
97T dIAINd NOILVLS (3N) T# TN
SO'6€:7T 9T0T-UNI-0T AV 0€:8 9T/ST/9 00:00:9T LT0Z-ABN-0E  |00:00:80 LT0Z-1EN-TO AVd 3OVIN0 110 38N1 - AT# TTIN @33dS WNIQIN| 110 38N VdINOd ON1¥V3E NVILNYDON3d AV,
at
o WV €2:0T ST/97/TT AV 00:8 ST/¥Z/TT TT:00:ST STOC-AON-¥Z | TT:00:80 STOZ-AON-¥T Wd IN39¥N QT# TN 033dS WNI3N | 11w eped 32ay3 |eusalul ueejuiuad — T 31un Jajlog
08t 0Z:60:ST 5T07-d35-9T INd 60:€ ST/L2/8 00:00:9T §T0Z-d3S-€Z  |00:00:80 STOZ-Bnv-£T AVd 39V1N0 QT# TN 333dS WNIGIN QT [N Med Jauu| uepuedduad - T# J3|1og
3 00:00:9T STOZ-994-£T 6T:71:80 STOT-994-LT TO'9%'ST STOZ-1BN-Z0  [T0:9%:£0 STOZ-1BIN-Z0 AVd TYINYON aT# TN 033dS WNIa3N QT TTIA YD3HD TYNYILNI
ST WV £0°8 ¥1/92/21T INd 0€:S ¥1/52/2T 8E0E:LT STOT-UB[-ST  |8E0ELT $102-920-5C AVd IN39¥N QT# TN 333dS WNIGIN QT ||1W [93ymuen ueyjieqiad
‘ Wd €V'€ ¥T/ST/0T AV 8€:8 ¥T/ST/0T TTOT:LT YTOT-AON-¥T  |6T:0T:LT $T0ZA20-71T IAVd TVINYON aT# TN d33dS WNIaIW QT ||1W}99y2 jeusiul
kid AV 00:0T ¥1/5/S WV TE6 ¥T/€/S 00:00:90 ¥10Z-ABIN-60 [00:00:00 #T0Z-ABIN-Z0 Wd aT# TN 033dS WNIaIN NOILI3dSNI JINVHOIN TIIAN 33dS NINIQIN
o 00:00-€T ¥T0Z-4dv-€0 90:00:80 YTOZ-1BN-0E€  |00:00:90 ¥T0Z-1dv-£0  |90:00:80 ¥TOZ-1EN-0E Wd QT# TN 333dS WNIGIN NOILD3dSNI DINVHOIN TTIAl 33dS NNIAIN
89 00:00:ZT ¥T0Z-4BIN-0T YT:TYST YTOC-1BN-L0  |00:00:9T ¥TOT-1BN-¥T  |vT:TH:ST $TOZ-1BIN-L0 Wd aT# TN d33dS WNIa3N NOILD3dSNI DINVHIIW TTIA A33dS INNIAIN
L 00:00:ZT ¥102-994-0T 9%:¥Z:0T ¥102-924-20 00:00:9T ¥T02-924-vT  |9¥:¥Z:0T $T02-924-L0 Wd QT# TN G33dS WNIGIN Q8T - THIA MINVIIN NVYI¥3N3d Nd
V1va IDNVNVLINIVIN JAILNIATYC @ 43ZIHYIATND LNJNDVLLY




V1Vvad 3IDNVNVLNIVIN JALLNIAIYC 3 H3ZIHINTNG LNJNDVLLY

43 AV v0:TT 6T/8T/% VY v0-TT 6T/ST/% 9Z:v0:TT 610Z-1dV-8T €THOTT 610¢-1dv-ST AD|  TVIAON INLSAS 3T# TN d33dS WNIAIN 3eiEq 115 31 |jw Apog
eped Sueqn|iedepisal — 3T ||lw Apoq uese|asuad
0€ Wd S0'T 6T/¥1/T NV 6T:8 6T/€T/T €T:6T:80 6T07-994-LT 0T:61:80 6T0-924-€T Wvd|  1VINYON IT# T1IN @33dS WNIQIW 3T TN YDIHD TYNYILNI
o€ INJLSAS V HINYNE YIAV]
¥"ON ¥3INYOD OL 3 111N a33dS WNIdIN
Nd SZ:£ 81/81/6 Nd vT:T 8T/L1/6 9T:YT€T 810Z-ddS-2¢ 9T:YT€T 8T0Z-d3S-LT AVd| TVINYON 131100 - T# SV LSNVHX3 / YOdVA ¥ OUJT [|1IN 32140 uexa28uUdd-INVd
[43 Wd v¥:€ vT/¥T/T NV 62:L YT/€T/T  |€S'6¥:¥T ¥T0Z-924-6T LE'67'80 ¥TOZ-924-€T Wd| TVINYON IT# TN @33dS INNICIN 3T TTIA ¥03HD TYNYILNI N
86T INd 0S:T 8T/T€/8 AV 00:8 8T/€2/8 65:0G:€T 8T0C-8NY-T€ ¥5:05-€T 8T0Z-8ny-€C AVd[ TVINYON 3T# 1IN 433dS INNIAIN 3T TN X23HD TYNY3LINI-WVd
66T Nd 8T:G LT/2T/2T |V LT:0T LT/¥/2T |[80:LT:0T L10T-220-9T 00:£T:0T LT0TZ-220-¥0 INVd| TVINYON IT# TN @33dS INNITIN 3T THIN XI3HD TYNYILNI-AVd
\"4 INIVA DILVINNING LIINI T# |[lw 1 uAd
Nd 00:T LT/0T/L AV 00:6 LT/0T/L 00:00:9T LT0Z-8ny-2C 00:00:60 LTOZ-INr-80 AVd 39VLNO0|- YIddOH 3LIYAd - IT# 111N @33dS INNIQIN| dnewnaud Jorende uenuedduad uondadsu| uesin
€ IT# [N [93YM dUEA
Nd 00:% LT/0€/9 AV 00:8 LT/62/9 00:00:9T LTOT-UN(-0€ 00:00:80 LTOT-UN(-6C AVd 1IN3IDHN 3T# 1IN @334dS INNIAIN Sury 1@ pnouys Sunsnlpy uenuessuad - T 43|09
C INd 00:ZT LT/6T/9 |V 00:0T £T/61/9 |TT:00:9T LT0Z-UNnf-0 TT1:00:60 LTOC-UN-6T AVd[ TVINYON 3IT# 1IN 433dS INNITIN $'0u 3T ||Iw dnewnaud 12IN0 ueylequad
T Wd 00:€ LT/€T/V INd 00:Z LT/€T/¥  [9T:91:80 L10Z-4dv-TC TT:9T:80 LTOT-dv-€T ANVd| TVINYON T# IN3LSAS TTIA @33dS INNICIN 3 T TIIA ISHILOYd ONILISTY
6€ T#
Wd 00:t 9T/9/L INV 00:8 91/02/9 00:00:9T 9T0Z-IN-90 00:00:80 9T0OZ-Unf-0¢ AVd I9VLNO| INILSAS ONIZIYIATNG ANV ¥3d334 ‘YIINNE T# J0SUSPUOD uep [|IA Buluea|d esef
SS dINd NOILVLS
d 85:Z ST/SZ/0T |V TT:8 ST/€2/0T [E¥:ZT:ST STOT-10-6¢ SS'TT:80 STOZ¥0-€C AVd[ TVINYON 110 39N7 - 3T# TN @33dS INNIA3IN AT (1w (1o 3gn| ulysnid , INVd
6.9 3T [ 1109 Bulpulin
Wd 9t€ ¥1/5/8 NV S¥'8 ¥1/8/L 0T:9%ST ¥T0Z-8nv-S0 9%:S¥:80 ¥T0Z-IN-80 ANVd| TVINYON IT# T @33dS INNITIN ueyequad uep ueseysuoquiad esef - T4 49108
67 AV 00:TT ¥1/S/S AV T€:6 ¥T/€/S 00:00:ST ¥T0Z-AeN-60 00:00:60 ¥T0Z-ABIN-20 INd 3T# 1IN 433dS INNIAIN NOILO3dSNI DINVHIIN TTIIN @33dS WNIdIN
66 AV 00:TT ¥T/€/v AV 00'8 ¥T/0€/€  [00:00:ST ¥T0Z-4dv-20 90:00:80 ¥T0Z-1BIN-0€ Wd IT# TN @33dS INNICIN NOILD3dSNI DINVHOIN 111N @33dS INNIQIN
06 NV 00:0T ¥T/TT/€ |Wd V€ ¥T/L/€ 00:00:ST ¥TOC-4BIN-VT YT T¥:ST ¥TOC-4BIN-L0 Nd 3T# 1IN 4334dS INNIAIN NOILD3dSNI DINVHIIIN TTIIAN @33dS WNIdIN
SL Nd 00:T ¥T/0T/¢C AV ¥Z:0T ¥1/L/2 00:00:ST ¥T0Z-924-¥1 9% ¥T:0T ¥102-994-L0 IT# 1IN 433dS INNIAIN a8Z - THW MINVIIIN NVVrd3d3d WNd




1. Pulverizer A

1.1. TTF MILL A

Time Subset
Failed (Hr) D1
L 3981 MILL A
2 9433 MILL A
3 1624 MILL A
4 257 MILL A
S 7369 MILL &
3 272 MILL A
7 4461 MILL A
8 8545 MILL A
] 5349 MILL A
10 se6 MILL A
1 1599 MILL A
< kel
Analysis Details |
Distbution | AWGOF | AWPLOT | LKV B T

1P-Exporential | 0,6974672195 5989528473 -102,1079961 —

oP-Exponential 6626211795 8.013789883 -101,3816559 Implement

Normal 7.26361726 5093614343 -104,5620809

Logrormal 1033245179 6513978193 -103.06109 =)

2P-weibull
sP-weibull

09762227872 5.384844767
0.006858549852 4.589022505

-102.3371304
-102.9983474

Main| Anslysis Detals

@ WEIBULL++

[Current Results Matrix
Matrix Order:
Distribution

3P-welbull
1F-Exponential
2P-eibull
2P-Expanential
Normal

Logror mal

Parammeters Calculated for Each Distribution:

Start 1P-Exporential
Larmbo=0.000245286382627948
Done 1P-Exponential

Start 2P-Exponential
Lambra=0.000255225252785804
Gamma=257

Done 2P-Exporential

Ranking

e W e

A_ntermediste A

ribution izard

Main Analysis Details |

Analyze
| ———
[

\5/' WEIBULL++

Start Normal
Mean=3052.36458612979
Std=3529,14197118999
Done Mormal

Start Lognormal

LMean=7. 608652007 75723
tl=1,33206826200792

Done Lognormal

Start 2P-Weibull
Beta=0.860042280544914
Eta=4047.25128615144
Done 2P-Wweibull

Start 3P-\Weibull
Beta=1.05726315231338
Eta=4816.7116798337
Gamma=-383,8575
Done 3P-Wweibull

o A7 ADM DEDADT

A_intermediate./\_Final Report

Initial

Implement

Close.

Frint.

Setup

Andlyze
Implement

Closz

Print

Setup




1.2.TTRCM MILL A

Time Subset
Failed (Hr) D1
MILL &
23 MILL &
7 MILL A
7 MILL &
2504 MILL &
7S MILL &
432 MILL &
2 MILL A
86 MILL &
] MILL &
10 MILL &

Distribution AYGOF | AVPLOT | kv | B i
[1F-Exporential] 997259389 28.19294465 7564069068 o
2P-Exponential | 8662371111 14.74713175 -83.1077453 Implement

nerrnal 8.5922607 | 17.43470335 -88.62809136
Logriarmal 2621100654 | 5.588230011 6+4.72722565 O
2P-weibull 13.79964892 | 8045040995  -66.33920178
aP-weibull  0.4910231961) 5.220681588 -63.03461544

WEIBULL++

S

blain| Analysis Details |

I - Analyze
[Current Results Matr ix
et i Ordler: Implement
Distribution Rarking
\ciossn
3P-teibull 1
Lognormal 2
2P-Weibull 3
2P-Exporential 4
Narmal H
1P-Exporential &
Parameters Calculated for Each Distribution:
Start 1P-Exponential
Larmbda=0.00193003630919373
+ Dane 1P-Exponential
<
5‘ Start 2P-Exponential
o Larmbda=0.00133167985074897 -~
] Gamma=-376,866784765594 ——
= Dane 2P-Exponential L e
@) |
tain| Analysis Detais |
[ n Analyze
Start Mormal
Mean=324.454602553653 Implement
Sti=546. 501003557532
Done Normal (==t
Start Lagnormal
LMean=3.70878904216872
LStd=2.325448581226998 D
Done Lognormal
Start 2P-ieibull
Beta=0.5405173421 1291
Eta=106.59607227716
Dane_ 2P-weibull
+ Start 3P-weibull
_t Beta=0.381598333624089
B Eta=107.424415008913
] Gamma=1.025 ot
i} Done 3P-Welbull | ——
; il Setup
® an7ADn DEoDT ———

<

/\_Intermediate_/\ Final Report Il




Main Analysis Detals |

W Distnibution Wizard

Distribution | RAYGOF |RAVFLOT |

RLEM

1F-Exponential
2P-Exponential
Mormal

Lognormal
2P-weibull
3P-wielbull

SN IS
YNNI

i Anakyze
=

[IENEATIES

@ WEBULL++

l Setup

Implement.
Close.

Print.

1.3.TTRPM MILL A

Analysis Detals |

Distribution |

AVGOF | AVPLOT

1P-Exponential

20.7022079 6.534052289

2P-Exponential | 0.1390357878 | 4.575902741

Normal
Lognormal
2p-ieibull
3P-eibull

31.75598294  7.389526779
46.50752451 8,204831833
14.72421487 | 5.670645505

0.21762030438 4164108653

> Analyee
=

WEIBULL++

4

Time Subset
Failed (Hr) D1
73 PV A

665 PV A

79 PV A

74 PV A

28 PV A

= PV A

z PV A

144 FIv A

1 PV A

288 PV A

1 PV A

g PV A

144 PV A
265 P A
144 PV A

Implement
Close

Distribution | R&VGOF | RAWPLOT |

RLKY.

[ 1P-Exponential
ZP-Exponential
Normal
Lognormal
2P-Weibull
3P-Weibull

4

[SIEXI-NIL NSRS
(NN

b Analyze
O

ENINAENTAN

A
5
=
]
o
i

=

@

Implement
Close

Print.

Setup




Main Analysis Details |

Distribution
2P-Weibull
3P-teibull

Lognormal
Normal

WEIBULL++

2P-Exponential

1P-Exponential

[CLrrent Results Matr i
Matric Order:
Ranking

Parameters Calculated for Each Distribution:

Start 1P-Exponential
Larmbda=0.0101394177693597
Done 1P-Exponential

Start 2P-Exponential
Latnbda=0.00966613527 774727
Gamma=-8,1376986751074

Done 2P-Exponential

oW e e

S

o Analyze

Implement
Close

Prink,
Setup

@ WEIBULL++

2. Pulverizer B
21.TTF MILL A

Mean=80,0333480016371
Std=00,6169226785285
Done Mormal

Tnitial A _Intermediste A

Start Lognaral
Liviean=3.52508609459989
LStl=1,920833056 16937
Done Lognarmal

Start 2P-Weibull
Beta=0.620770266963755
Et3=80.7542201614704
Done 2P-weibull

Start 3P-Weibull
Beta=0.860678472845782
Eta=08.0034556772806
Gamma=-3,96250000000005
Done 3P-weibull

Final Report

n Analyze

i Setup

Implement
Close.

Frint.

Time Subset
Failed (Hr) D1

1 3385 MILLB
2 9184 MILLB
3 7291 MILLB
4 6041 MILL B
s 1865 MILLB
6 16896 MILL B
7 33 MILL B
8 711 MILLB
9 364 MILL B
10 12138 MILL B
11 437 MILLB
12 13 MILL B
13 3314 MILL B
14 71 MILLB

AVGOF | AWFLOT

LKy

3P-eibull

60.20187702 0868603283

-127.70532

4.266387608 4.5280877699 -130.8700974
313565210 8.954098918 -135.0128661
7.611452976  5.14868803 -127.0232078

0.02400421897 2915665733

-125.944219

0.02576818588 2.937214098 -125.0075812

+
5
af
=)
i}
w
=

$

b Analyze
[

il Setup

Implement
Close

Print,




\5/ WEIBULL++

WEIBULL++

$

Main| Analysis Detais

[Current Results Matrix
Matriz Order:
Distribution

2P-ieibull
3P-wetbull
2P-Exponential
Logrormal
Normal
1P-Exponential

Start 1P-Exponential
Larrboz=0,000253816661184159
Done 1P-Exponential

Start 2P-Exponential
Larbda=0.000224247377959514
Gamma=-868.271251404047
Done 2P-Exponential

Parameters Calculated for Each Dist bution:

Rarking

LIRS

b Analyze
[

Implement
Close

Print,

Setup

Main Analysis Details |

Start hormal
Mean=3346.2850984107
Stl=3794.22474537771
Done MNarmal

Start Lognarmal
LMean=6.95210000554717
ti=2.14813054432005

Dore Lograrmal

Start 2P-Weibul
Beta=0.556014689615185
Eta=2739.63202234443
Dane 2P-Wwveibull

Start 3P-Weibull
Beta=0529346033851566
Eta=2763,29974679483
Gamma=3.48

Daone  3P-Weibull

[

Analyze
Impleent
Close

Print.
Setup

22.TTRCM MILL B

Tirne

Subsat

Falled ()
27

Analysis Detsis |

Distribution | AYGOF | AWPLOT |

LKV

1P-Exponential] S6.28582114 9.806858464
2P-Exponential | 37.73234762 7.946695856

3P-weibull

Mormal 80.00026128  10.65123222
Lognar mal 1.63230937 4058115562
2P-weibull 0810366007 3171212007

1.197089171 3.210366672

-94.83441834
-99.10328848
-103.890938
-04.35965823
-0, 13506697
-94.1071393

A
5
=
3
o
i
=

&

Analyze
Implement
Clase

Print

Setp




w Distribution

blain| Analysis Details |

WEIBULL++

S

[Current Results Matr i
Matrix Ordler:
Distribution

2P-weibull
P-welbull
Lognormal
2P-Exponertial
1F-Exporiential
Marmal

Start 1P-Exponential
Lambda=0.00257095430963704
Done 1P-Exponential

Start 2P-Exponential
Larmbda=0.00216853604791138
Gamma=-120,611233408263
Done 2P-Exponential

Parameters Calculated for Each Distribution:

Rarking

oo w e

Main| Analysis Details

Analyze
Implement

Close.

Print
Setup

w Distnibution

zard

Main Analysis Details |

Distribution | AVGOF | AVPLOT

LY.

1P-Exponential | 3.906823983 £.381960496 -85.23002341

2P-Exponential
Mormal

Lognor mal
2P-teibull
3P-weibull

5.152034404 £.371179892
31.57531105 9.673995031
60,18977082 8.783147624
25.11811738 5.991010687
1.637497388 4.831370637

-87.90155228
-02 85782639
-97.00161617
-85.21179155
-85.79354062

+
af
|
=)
o
nj

H

i Setup

&

= Analyze

Analyze
1
Start Hormal Inplement
Mean=315,214226251736
Std=366.331274201617 &J
Done MNormal
Start Lognormal @
Livean=4.99732501082484
LSicl=1,49502736088653
Done Lognor mal
Start 2P-weibull
Bata=0,51510759651242
Eta=285, 586002460191
Done 2P-weibull
b
o Start 3P-tneibul
B Pata=0.755674788625305
] Eta=288,603396326535 =
] Gamma=0.71 ———
= Dore 3P-welbLill Setup
@ 1
Time Subset
Failed (Hry D1
1 73 PM B
2 67 PMB
3 76 PM B
4 73 PM B
5 3 PM B
=] 746 PM B
7 104 PMB
8 32 PM B
9 192 PMB
10 168 PM B
11 216 PM B
12 1 PME
13 288 PM B
14 206 PMB

Implement

Close.

Print.




) WEIBULL++

[Current Results Matrix
Matrix Order:
Distribution

3P-welbull
1P-Exponential
2P-welbull
2P-Exponential
Logrormal
Hor mal

Parameters Calculated for Each Distribution:

Start 1P-Exponential
Lambda=0.00537724203620641
Done 1P-Exponential

Start 2P-Exponential
Lambda=0.00482676427996027
Gamma=-35.4476021022928
Done 2P-Exponential

Ranking

o s W e

o Analyze

il Setup

W Distribution Wicard =

Main Analysis Detals |

Inplement
Close

Print,

Main Analysis Detals |

+
4]
|
J
o
w
s
@)

G

3. Pulverizer C

[Eiart hormal
Mean=160.357115527445
Sti=168,370227996153
Done Marmal

Start Lognormal
LMean=4,26338426902919
LStd=1.71983981230672
Dore Lognormmal

Start 2P-Yeibull
Beta=0681017796022167
Eta=156.023435760134
Done 2P-weibull

Start 3P-Weibull
Beta=0.891930419157113
Eta=171.95970844758
Gamma=-f.62500000000005
Done ZP-Weibull

A_irtermediste /A\_Final R

Analyze
Implement

Close

Print
setp

3LTTEMIllC

Time
Failed (Hr)

Subset
D1

w

IS

«

:

~

@

o

11132

15032

2351
619
06

Distribution | AWGOF AVPLOT

1P-Exponential
ZP-Exponential
Mormal

Lognormal
2P-Weibull
P-teibull

9.470302854 6.695669631
57.46183374  11,5030331
0.2486842286 4,731000234
0.03637016407 4,302980948
0.002706996287 3.701288918

46.23034863| 11.56210397 -93.56020801

-96.5199114
-00.3301447
-02,82524022
-92,75178987
-92.10894576

+
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o
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H

3

>

Analyze
Implement
Clase

Print
Setup




Main| Analysis Details |
I = Analyze
[Current Results Matrix = )
st Order : Implement
Distribution Ranking
==e:-==]
3P-welbuil 1
2P-welbuil 2
Lognormal 3
2P-Exponential 4
1P-Exponential 5
Mormal 6
Parameters Calculated for Each Distribution:
Start 1P-Exporential
Larrbel2=0.000193216580238121
b Done 1P-Expanential
-
5‘ Start 2P-Exporential
) Larrbo=0.000162797834522289 mr
] Gamma=-1543,60105101805 ———
= Done 2P-Exponential Setup
% 1
Time. Subset
Failed (Hr) D1
1 150 MILL C
2 120 MILL C
3 4 MILL C
4 552 MILL C
5 386 MILL C
3] 235 MILL C
7 4 MILL C
8 464 MILL C
9 373 1 MILL C
10 31 MILL C

Distribution | AVGOF | AVPLOT | LKV
[LP-Exponential] 2.662477630 7.02043835 -64.47153368
2P-Exponential 6586201676 7.330000220 -64.30060846
Normal 0,01536355775 5.352201172 -66.8013478
Logrormal 17,4028085 9,102765578 -65.70774383
2P-welbull 1,244786062 6,856110986 -64.73033015
P-webull  0.02744022600 4.036620420 -66.08852339

WEIBULL++

Main Analysis Details |

i Analyze
=

Implement

Close.

WEIBULL++

[Current Results Matrix
IMatrix Order
Distribution

ruormal
3P-weibull
2P-weibull
1P-Exponential
2P-Exponential
Lognormal

Parameters Calculated for Each Distribution:

Start 1F-Exponential
Lambda=0.00413713484820072
Done 1P-Exponential

Start 2P-Exponential
Lambda=0.00418047581613492
Gamma=4

Done 2P-Expanential

Rarking

JLIENIAII

S

>

Analyze
Implsment
Close

Print
Setup




I i Anal,
hyze
]
Start Hor mal Implement
an=231.900030562498
=212,280851943552 (oo
Done Normal
Start Lognormal T
| iean=4.5795135558672
| Stdi=1.5707 1981154804
Done Lognarmal
Start. 2P-weibull
Beta=D0.627004807940174
Eta=224.834353713017
Done 2P-tWeibull
+
i Start 3P-weibul
g Beta=1.42958069136406
o Eta=364.37511943093 .
] Gamma=-54.7699999999969 ———
= Dore 3P-weisull Setup
@ i/ Trermedite A FinalReport 1
Tirne Subset
Failed (Hr) D1
1 74 PMC
2 = PMC
3 73 PMC
4 72 PMC
5 184 PMC
6 55 PMC
7 4 PMC
8 3 PMC
9 1 PMC
10 335 PMC
11 72 PMC
12 24 PMC
13 288 PMC
14 6 [ P C
15 S4 PMC
16 £ PMC
17 120 PMC

Analysis Details |

Nor mal B6.96793424 0.630750842
Lognarmal 63.52031336 £.8240921572
2P-Yleibull 27.51434775 5.193650925
3P-Yleibull 29.8124907 5.351677406

Distribution | AYGOF | AVPLOT | LKW
1F-Exponential] 510620935 7.765249333 -02,66651341
2P-Exponential 2120962775 5.455020028 -95.9501216

-101.5792088
-02,95526559
-01,80382759
-01.68658376

WEBULL++

»

analyze
Implement
Close

S

Main Analysis Detals |

(Current Results Matrix
Matrix Orcler:
Distribution

2P-teibull
3P-weibull
2P-Exponential
1P-Exponential
Lognormal
Normal

Farameters Calculated for Each Distribution:

Start 1P-Exponential
Lambda=0.0102149930140553
Do 1P-Exponential

Start 2P-Exponential
Lambda=0.00917469895009117
Gamma=-18.9705481284507

Done 2P-Exponential

WEIBULL++

Rarking

=31 IR

G Arnalyzs
Implement

Close

Prink,

il Setup
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Main Analysis Details |

Start Normal
Mean=84,8823605584409
Std=091.3603387180148
Done Normal

Start Lognorma
LMean=3,55319957734019
LStd=1,71453799653089
Dore Lagrormal

Start 2P-Weibull
Bets=0.704819451740192
Eta=75.2821845481226
Done 2P-Weibull

Start 3P-irfeibull
Beta=0.61903823364721
Eta=76.8801300473495
Gamma=0.5625
Done 3P-weibull

WEIBULL++

©

i Setup

Analyze
Implement
Close

Print.

4. Pulverizer D
41.TTFMILLD

Time Subsst
Failed (Hr) D1

1 3213 MILL D
2 7385 MILL D
3 s MILL D
4 7960 MILL D
5] 112 MILL D
3 1700 MILL D
7 5032 MILL D
8 2540 MILL D
) 429 MILL D
10 302 MILL D
11 8339 MILL D
12 235 MILL D
13 5208 MILL D
14 961 MILL D
15 2279 MILL D
16 a0 MILL D
17 523 MILL D
18 @31 MILL D

w Distribution Wizard

Main Analysis Details |

Distribution | AVGOF AVPLOT

LKy

1P-Exponential | 83.71338245 9.854961327
2P-Exponential | 23.20999153  5.59489808
nNormal 52.46076073 9.711352179
Lognormal 1.268157683 4.842232087
2P-Yeibull 5.150273636 5.400118144
3P-Yeibull 0.01742245659 3.242995343

-159.6349724

-162.536695

-168.6735157
-158.5396724
-158.2199363
-156.3358439

+
5
=
5
a
i
H

$

= Analyze

i Setup

Inglement
Close

Print.




WEIBULL++

&

Main Analysis Detals |

Main Analysis Details

[Current Results Matrix
Matrix Order:

3P-ie bl
Lognarmal
2P-wiekbull
2P-Exponental
Hormal
1F-Exponential

Parameters Calculated for Each Distribution:

Start 1P-Exponential
Larbda=0,000340411990524059
Done 1F-Exponential

Start 2P-Exponential
Larnbda=0.000311247300894738
Gamma=-473,291212238953
Done 2P-Exponential

Distributian Ranking

o W e

> Analyee

Implement
Close

Print
Setup

Analyze
StartHormal Implement
Mean=2534.6666799633
Stui=2010.94565152713 (oo
Done Normal
Start Lognormal T
Done Lognermal
Start. 2P-weibull
Beta=0.738032887 786388
Eta=2121.5152075725
Done 2P-teibull
+
w1 Start_3P-welbul
B Beta=0.545084034486 041
E Eta=2015.56558605867 Brint
] Gamma=59.6099990099999 s
= Dore 3P-weibull setup
@ 1ot /o Ttermedite M\ Fnal Report I
ime Subset
Failed (Hr) D1
1 7 MILLD
2 7 MILL D
3 7 MILL D
4 56 MILL D
5 219 MILL D
] 273 MILL D
7 28 MILL D
] 55 MILL D
a 197 MILL D
10 432 MILL D
11 500 MILL D
12 454 MILL D
13 72 MILL D
14 342 MILL D
15 T44 MILL D
16 156 MILL D
17 316 MILL D
75 MILLD

+
5
3
=}
o
w
=

&

N rmal 37.52418806 5.75805145
Lognormmal 1076786718 | 5907116176
2P-wieibull 0.1670725051 | 4.282638742
a3P-Weibull 0.01851605784 3.853254714

Distrbution | AWGOF | AVFLOT | LKV
[1F-Exporentizl]  17.14993658 | 5.267808165 -115.0266085
ZP-Exporential  7.543629206 4.612523249 -115.5947977

-121.3416278

-116.447121

-115.0133791
-115.2627975

i Analyzs
[

Implement
Close

Prink,

Setup




Main Analysis Details |

[Current Results Matrix
IMiatyix Order

3P-Weibull
2P-Welbull
2P-Exponential
1P-Exponential
Lognormal
Narmal

Parameters Calculated for Each Distribution:
Start 1P-Exponential
Lambda=0.00429965917 182046

Done 1P-Exponential

Start 2P-Exponential

WEIBULL++

Distribution Ranking

o s W e

>

Analyze
Iplament

Close.

Print.

il Setup

&

w Distnbution Wizard

nalysis Detalls |

Analyze
Start Hormal Implement
Mean=218.888904854023
St=210.377496438631 (SClosouy|
Done Martnal
Start Lognormal l
Dore Lognormal
Start 2P-welbull
Beta=0.7872842656508904
Eta=208.786053 126062
Dore 2P-Weibull
+
W Start 3P-weibul
B Beta=0.728550403425099
o Eta=217.450135880002 -
] Gamma=0.465 e
= Dore 3P-weibull setup
@ I
Time Subset
Failed (Hr) D1
1 74 PMD
2 63 PM D
3 101 PMD
4 48 PMD
5 7 PM D
6 15 PMD
7 8 PMD
8 80 PMD
Fl 0 PMD
10 126 PMD.
1 264 Pl D
12 1 PMD
13 4 PMD
14 104 PMD
15 454 PMD
16 2 PMD
17 288 PMD
18 77 PMD
19 55 PMD
20 58 PMD




Pain Analysis Details |

weDistribution Wizard

Distribution | AVGOF | AVPLOT | LKV

[1P-Exponential | 57.89999852  10,36479097 -115,0472919
2P-Exponential  47.8962311 6466180466 -120,.2618743
MNormal BAH.7830634 113581014 -127,3480584
Lognor mal (2,23959315 5.357408188 -114.2920004
2F-iie ibull 1837472457 4.188682306 -113, 1007406
3P-we bull 20.60835126 3.90289271 -112.6953241

= Analyze
I

WEIBULL++

@

Main| Analysis Detals |

WEIBULL++

w Distribution Wizard

Main Analysis Details |

[Current Results Matrix
Miatrix Order:
Distribution Ranking

2P-wieibull
3P-wieibull
2P-Exponential
Logrormal
1P-Exponential
Hormal

JLIENIAAII=

Parameters Calculated for Each Distribution:

Start 1F-Exponential
Larmbdz=0.00735276560119857
Done 1P-Exponential

Start 2P-Exponential
Larrbei2=0.00637994983455082
Gamma=-36.0360820374015
Done 2P-Exponential

o Analyze

il Setup

WEIBULL++

$

5. Pulverizer E

Start Narmal
Ivean=114.20000233634
Sirl=130.105709991366
Dore MNormal

Start Lognormal
LMean=3.7578004357689
LSt=1,78577608058965
Dore Lognarmal

Start 2P-ineibull
Beta=0.680843408185862
Eta=05.4984602700349
Done 2P-weibull

Start 3P-Wweibull
Beta=0.501013667625307
Eta=06, 7000602025687
Gamma=0.694999999999999
Done 3P-weibull

i Setup

Implement
Clase

Tnplement
Close

Prink

Anatyze
Inplemenit
Close

Print.

51.TTFCM MILL E

Time Subset
Failed () D1

1 3213 MILLE
2 643 MILLE
3 11154 MILLE
4 2094 MILLE
5 1002 MILLE
6 10232 MILLE
7 1267 MILLE
2 7678 MILLE
9 115 MILLE
10 8188 MILLE
11 2028 MILLE
2 1437 MILLE




Analysis Detals |

Distribution | AWGOF | AVPLOT | LKV

1P-Exponential | 06226956392 | 9,822091606 -112,0919285
2P-Exponential 0612270172 5,29510928 -112,2898469

Mormal 4238910958 9.508853571 -116.0677397
Lognarmal 0.1495678003  4.028316209 -112.6713099
2P-wveibull 02549469097 | 4.166783095 -112.1986762

3P-wveibull 02664814818  4.414525335 -112,3970683

WEIBULL++

é Analyes
Implement

Close

Print

i Setup

Main Analysis Details |

[Current Results Matrix

- Analyze

Done 3P-weiull

Matr i Order: Implement
Distribution Ranking
===}
2P-Weibull 1
Lognormal 2
3P-weibull 3
2P-Exponential 4
1P-Exponential 5
harmal 8
Parameters Calculated for Each Distribution:
Start 1P-Exponential
Lambda=0.00022315508439882
t Done 1P-Exporential
4
5‘ Start 2P-Exponential
i D00220585034173976 ot
u Gamma=-85.5468628512035 —
= Dane 2P-Exparential Setup
© 1
Distribution
Main Analysis Details |
] g Analyze
Start Hormal I | Iuplement |
Mean=4167 58282173168
St=3005.38450565428 [
Dane Normal
Start Lognormal ol
LMean=7.72674110155602
LSti=1,30531500274304
DareLogriarmal
Start 2P-Wweibull
Beta=0.858656452041744
Eta=4216.61484778627
Done 2P-ieiiull
+
E Start 3P-wieibull
B Beta=0.000673062460762
i} Eta=4398.96062361748 Print
g Gamma=-76,3375000000001 D ——

i Setup

W)

5.2.TTRCM MILL E

Time Subset
Failed () D1

1 7 MILL E
2 196 MILL E
3 S MILL E
4 6 MILL E
5 4 MILL E
6 4 MILL E
7 4 MILL E
8 221 MILL E
9 7 MILL E
10 370 MILL E
11 =] MILL E
12 198 MILL E




Distribution | A¥GOF | AWFLOT LKV
[LP-Exponential] 99.53538367 | 17.80123063 -66,40714427
SP-Exponential 6167944964 | 1002042123 -70,58721722
Mormal 82,81624229| 1196759754 -74,36395553
Lognormal 74,5871054| 1103381314 -61.66916604
2P-ieibull 95,2054276 13.50017674 -63.3241186
FP-Webull  2,897059342 6.150468241 -50.47417941

) WEIBULL++

»

Analyze
Implement:
Close,

Prit,
Setup

W Distribution Wizard

Main Analysis Details |

[Current Results Matrix
Iiatr ix Order:
Distribution

3P-weibull
Lognormal
2P-Exponential
2P-Welbull
Normal
1P-Exponential

Start 1P-Exponential
Lambda=0,00867153258539042
Done 1P-Expanential

Start 2P-Exponential
Lambda=0.00712541431879244
Gamma=-41,0001607646271

Done 2P-Expanential

Farameters Calculated for Each Distribution:

Rarking

L IR

© WEIBULL++

i Analyze
O

Implement
Close:

Print,
il Setup

Main Analysis Detalls |

Start Normal
Mean=90.6666518973631
Std=115,37069586980
Done Mormal

Start Lognarmal
Liviesn=3, 1266333405244
LStl=1,63306870774071
Done Lognormal

Start 2P-weibull
Beta=0.708467419637373
Eta=42.2164718775122
Done 2P-Wweibull

Start 3P-weibull
Beta=0.291671912701089
Eta=28.5140722503224
Gamma=3,96999999939990
Done 3P-YWweibull

® WEIBULL++

<+ N kil A A\_Final Report

Analyze
Implement
Close

Prink
il Setup

53 TTRPM MILL E

Time: Subsst
Falled (Hr) D1
1 75 PME
2 90 PME
3 a9 M E
4 43 PME
s 679 PME
6 55 PME
7 3% PME
) 1 PME
9 2 PME
10 E7] PME
11 4 M E
12 199 PME
13 108 PME
14 3z PME
15 a0 PME
16 a0 M E
17 72 PME




Analysis Detsils |

Distribution | AWGOF |

LKy

3P-Wnteibull 27.98469752

[
1P-Exponential|81.57526785 12.97127236
2P-Exponential | 73,69957687 9,113594755
Mormal 90.02518665 1270487288
Lognormal 5466345076 5.754170144
2P-iAeibull 1786676239 4.180264594
4.281701969

-98.86075067

-105.2681058
-111.6800723
-07.57812824
-96.56319449
-96.58501181

- Analyze
=

'\3/‘ WEIBULL++

tain| Analysis Detals |

Implement

Close.

[Current Results Mafrix
Wzt ix Order:
Distribution

2P-tieiboull
3P-ieibull
Logror mal
2P-Expanential
1P-Exponential
Hormmal

Start 1P-Exponential
Lambda=0,00650687312632522
Done 1P-Exponential

Start 2P-Exponential
00529899948338491
Gamma=-55,5600566165202

Done 2P-Exponential

WEIBULL++

Parameters Calculated for Each Distribution:

Rarking

o e w e

Analyze
[l

il Setup

W Distribution Wizard

Main Analysis Detals |

Inplsment
Close

Print.

Start Normal
Mean=119.941108031713
Stri=148,289954846921
Done Mortal

Start Lognormal
LMean=3.70264721674436
LStd=1.77471787098604
Dore Lognormal

Start 2P-Weibull
Beta=0.6828079595077 13
E 0473351489693
Done 2P-Weibull

Start 3P-weibull
Beta=0.615002586322351
Eta=101,337116230678
Gamma=0,397%
Done 3P-Weibull

WEIBULL++
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il Setup

Analyze
Implement

Close

Print.




Simulation Result and Parameters Input of Pulverizer System

Seed Yalue

Current Jul 20 - 03:55:55 i

ETC Jul 20 - 03:56:06

Convergence 0.00109946597923544 = f

Resolution  0.01000

Simulation 3000 of 3000

=1 _SIMULATION fdvanced Options |~ Display Options ™
Simulation End Time z Year {Yr) v
Paint Results Every 5 Hour {Hr) >

Number of Simulations

Number of Simulations 3000

Analysis Settings Simulate Details Clase

Simulation Summary of Pulverizer System

System Overview

General

Mean Availability (sl Eventsh:[  0.915411
Std Deviation (Mean Availshilityd:|  0.070235
Mean Availability {w/o PM, OC & Inspection):| 0.949957
Point Availability (all Events) at 17520:|  0.922667
Reliability(175200: | 0.062
Expected Number of Failures: 5.997
Std Deviation (Number of Failures):|  4.089976
MTTFF (Hry:| 4728.033071
IMTEF (Total Time) (Hr):| 292146073
MTBF (Uptime) (Hr):| 2674.336362
MTEE (Total Time) (Hr):| 1777.837911
MTBE (Uptirme) (Hr:| 1627451516
Systern Uptirme/Downtime

Uptime (Hr):| 16037.99517
CM Downtime (Hry:| 876.219359

Inspection Downtime (Hr): i}
P Downtime (HE): | 605785476

OC Downtime (Hr): 0

‘iaiting Downtime (Hr: a

Total Downtime (Hr):| 1482.004835

Systern Downing Events

Murnber of Failures: 5.997

Number of Chs: 5.997
Mumber of Inspections: 0
MNumber of PMs: | 3.857667
Mumber of OCs: 0
Humber of OFF Events by Trigger: a
Total Events:|  9.854667
Costs
Total Costs: £0.00
Opportunity Costs (Ch3: $0.00
Oppartunity Costs (Tatal): $0.00
Throughput
Total Throughput: /A
IMast. Capacity: /A
Actual Utilization: MNf&
Reverie

Total Revenue: £0.00




Individual Block Summary of Pulverizer System Simulation Summary of Pulverizer System

Indivicual Black Summary

Mean |, Ve Expected £ otem | mlack o™ Inspection ™ oc
mockName | RSFCI | RS DECI | RSDTCH | Av, (all [AV- (/0| Expected & r::w;.w powntime | 8" Number | o e | Sumber of [FERRCR Namber | B e | Throughput| ot
BM, OC &| of fallures | Events by uptime (tr)| of Vs inspections of PMis of Ocs Cost

Events) ! . Events ) (Hr) () Hr) Hr)

p.) Trigger

TS84 ACT | 100/00% | 100.00% | 100,00% | 0915411 | 0.0455e7| 638555 y | 585e887 [1sm.00983 5 o [ o Wi |t
0.00% 0.00% 0.00% 1 o [i] [} a [i] o a L) $0.00
0.00% 0.00% 0.00% 1 [i] 1] [ [i] i} L) $0.00
0.00% | 0.00% | 0.00% |0.0028% 0 a [ 0 0 [ $0.00
0.00% | 0.00% | D.o0w o o a 0 o a e 2.0
0.00% | 0.00% | D.o0w o o o 0 o 0 A 2.0
000% | 000w | ooow o o a o o o [T 0.0
MLLE 0.00% | 0.00% | 0.00% | 0953067 0 o o [ o o T 0.0
1564 ACT Swith| 0.00% | 000% | oo0% | 1 0 0 o [ [ 0 WA 0.00

Detailed Block Summary of Pulverizer System

Detailed Block Information
Block Name: 1 SB 4 ACT

General Information

General Information

Murnber of Block Downing Events: 12,378
Number of System Downing Events: | 9.854667
Mumber of Failures:| 6385333

Number of System Downing Failures: 5.097
Mumber of OFF Events by Trigger: 0

Mean Availability ¢All Events):|  0.215411

Mean Availability fwr/o PM, OC 8 Inspection):|  0.949987
Block Uptime (Hr): | 16037.99517
Block Downtime (Hr): | 1482.004835

RS Criticality Indices

RS DECL: 100.00%
Mean Time Betwesn Downing Events (Hr:| 1295.894891
RS FCIL: 100.00%
MTBF (Hr):| 2606.554101
Mean Downtime per Event (Hr):|  119.74829
RS DTCL: 100.00%
RS BCCL -

Block Dowrtirne Cortribution Indes
Mon-iwdaiting Time CI: 100.00%
Total Waiting Time CIL: 0.00%
Waiting for Opportunity Maxiruim \Wait Tire Ratio: -
Crew,/Part Wait Ratio: u]
Part/Craw Wait Ratio: 0
e Summary

Downtimes

Mor-waiting Time (Hr):| 1482.004935
Waiting for Opportunity (Hr: o]
‘Waiting for Crew (Hr: 0
W aiting for Parts (H): 0




Detailed Block Summary of Pulverizer A

Detailed Block Information
Block Name: MILL A

General Information

General Infor mation
Murnber of Block Downing Events:|  7.103333

Murnber of System Downing Events: 1]
Murnber of Failures:|  3.717667

Murnber of System Downing Failures: 1]

Murnber of OFF Events by Trigger: 1]

Mean Availability (All Events):|  0.902855

Mean Availability fw/o PM, OC & Inspection):| 0.924287
Block Uptime (Hr):| 15818.01543
Block Downtime ¢(Hr):[ 1701.984563

Standbry Information

Block Uptime (Active) (Hr):| 15988.14269
Block Downtime (Active) (Hr):| 360.580131
Block Uptime (Quiescent) (Hr): a

Block Downtime iQuiEszenti iir ;| 1341.404439

RS Criticality Indices

RS DECI: 0.00%
Mean Time Between Downing Events (Hr):| 2226.844031
RS FCI: 0.00%
MTEF (Hr):| 4355.626817
Mean Downtime per Event (Hr):| 239.603647
RS DTCI: 0.00%
RS BCCI: -

Block Downtime Contribution Index
MNon-vwaiting Time CI. 100.00%
Total Waiting Tirme CI: 0.00%
Waiting for Opportunity Masirmurm Wait Time Ratio: -

Crew/FPart Wait Ratio; u]
Part/Crew VWait Ratio: 0
Domnitimes
Non-Wwaiting Time (Hr):| 1701.984569
Wwaiting for Opportunity (Hr): 1]
WWaiting for Crew (Hr): 1]
‘iaiting for Parts (Hr): 0
Ci Actions
Murnber of CMs:| 3717667
CM Downtirne (HE): | 1326.4897464
Inspections
Nurmber of Inspections: 1]
Inspection Downtime (Hr): 1]
P Actions
Mumber of PMs:| 3725333
P Dowentime (Hr):| 375.497105
0OC Actions

Nurnber of OCs: i}
OC Dovenitime (Hr): 0




Detailed Block Summary of Pulverizer B

Detailed Block Information
Block Name: MILL B

General Information

General Infor ration
Number of Block Downing Events:|  7.985867
Mumber of System Downing Events: a
Nurber of Failures:|  5.364333
Mumber of System Downing Failures: 1]
MNumnber of OFF Events by Trigger: a
Mean Availability (Al Events):[ 0.876135
Mean Avallability (w/o PM, OC & Inspection):|  0.903407
Block Uptime (Hr):| 15349.88361
Block Downtime (Hr):| 2170116395

Standby Information

Block Uptime (Active) (Hr):| 15490.68917
Block Downtirne (Active) (Hr):] 556.18611
Block Uptime (Quiescent) (Hr): a
Block Downtime (CQuiescent) (Hry:| 1613930286

RS Criticality Indices

RS DECI: 0.00%
Mean Tirne Between Downing Events (Hr):| 1922,179355
RS FCI: 0.00%
MTBF (Hr):| 2950.541863
Mean Downtime per Event (Hr):| 271.751437
RS DTCIL: 0.00%
RS BCCI: -

Block Downtime Contribution Index
Mon-Waiting Time CI: 100.00%
Total Waiting Time CI: 0.00%
‘aiting for Opportunity,Madimum \Wait Time Ratio: -

Crew,Part Wait Ratio: u]
PartiCrew Wait Ratio: u]
Downtimes
Mon-Waiting Time (Hr):| 2170.116395
WWaiting for Oppartunity Hr: a
Wwaiting for Crew (Hr): 1]
Waiting for Parts (Hr): 1]
CH Actions
Murmber of CMs:|  5.354323
Ch Downitine (Hr): | 1692,309932
Inspections
Mumber of Inspections: a
Inspection Downtime (Hr): a
PIM Actiong
Nurnber of Ps: 2771
P Downitime (Hr): | 477 806463
OC Actions

MNurnber of OCs: a
OC Dowentime (Hr): 0




Detailed Block Summary of Pulverizer C

Detailed Block Information
Block Name: MILL C

General Information

General Information
Murnber of Block Downing Events: 7.988

Number of System Downing Events: 0
Mumber of Failures: | 4.444667

Number of System Downing Failures: 0

Murnber of OFF Events by Trigger: o]

Mean Availability ¢all Events):|  0.218367

Mean Availability {w/o PM, OC & Inspection):|  0.938392
Block Uptime (Hr): | 16089.79286
Block Downtime (Hr):| 1430.207142

Standby Information

Block Uptirne (Active) (Hry:| 16039,20232

Block Downtime (Active) (Hrd:| 460.970422
Block Uptime (Quiescent) (Hr:| 188.513206
Block Downtime (Quiescent) (Hry: | 969.23672

RS Criticality Indices

RS DECL: 0.00%
Mean Time Between Downing Events (Hr:| 2120426049
RS FCL: 0.00%
MTBF (Hr):| 359885728
Mean Downtime per Event (Hr): | 188.482755
RS DTCL: 0.00%
RS BCCI: -

Block Downtime Condribution Indesx
Mon-Wiaiting Time CI: 100.00%
Total Waiting Time CIL: 0.00%

Waiting for Opportunity Maxirmurm \Wait Tire Ratio: -

Crew,/Part Wait Ratio: u]
Part/Crew Wait Ratio: 0
Dowttirmes
Mor-aiting Tirme (Hr:| 1430,207142
‘Waiting for Opportunity (H): 0
‘aiting for Crew (Hr: 0
‘Waiting for Parts (H): 0
Ci Actions
Murnber of CMs:| 4 444667
Ch Downtire (Hr):| 1079,367574
Inspections
Nurmber of Inspections: 1]
Inspection Downtime (Hr): a
P Actions
MNurnber of PMs:| 3755333
PM Downitirme (Hr):| 350.839268
0C Actions

MNurnber of OCs: o
OC Downtime (Hr): 1]




Detailed Block Summary of Pulverizer D

Detailed Block Information
Block Name: MILL D

General Information

General Information
Number of Block Downing Events: | 9.190333
MNumber of System Downing Events: a
Murber of Failres:|  6.352333
Murnber of System Downing Failures: a
Murnber of OFF Events by Trigger: a
Mean availability (All Events): |  0.884723
Mean availability (w/o PM, OC 8 Inspection):|  0.904451
Block Uptime (Hr):| 15500.34593
Block Downtime (Hr): | 2019.654073

Standby Information

Block Uptirne (Active) (Hrh: | 15614.39494

Block Downtirme (Active) (Hry:| 468.563006
Block Uptirme (Quisscent) (Hry: a

Block Downtime (Quiescent) (Hr: | 1551,.091066

RS Criticality Indices

RS DECL 0.00%
Mean Time Between Downing Events {Hr): [ 1686592354
RS FCL: 0.00%
MTEF (Hr): | 2494512825
Mean Downtime per Event (Hry| 219,758522
RS DTCIL: 0.00%
RS BCCL -

Block Doweritirne Comtribution Indes:
MNon-Wiaiting Time CL: 100.00%

Total Waiting Time CI: 0.00%
‘aiting for OpportunityMaximum \Wait Time Ratio:
Crew /Part Wait Ratio: u]
Part/Crew Wait Ratio! [u]

Downtime Summary

Dawntimes

Morn-Wwaiting Time (Hr): | 2019.654073

Waiting for Opportunity (Hr): a
Waiting for Crew (Hr): a
\Waiting for Parts (H 0

Event Count Summary

Ch Actions

Murnber of Chis: | 6.352333
CM Downtirme (Hr):| 1674.023031

Inspections
Murnber of Inspections: a
Inspection Downtime (Hr): a
P Actions
Murmber of Ps: 2838
P Downtirne ¢HrY: | 345.631042
Qi Actions

Murber of OCs: a
QC Downtime (Hr): 1]




Detailed Block Summary of Pulverizer E

Detailed Block Information
Block Name: MILL E

General Information

General Infor ration
humber of Block Downing Events:|  5.408333
Mumber of System Downing Events: a
Nurber of Failures: 1123
Mumber of System Downing Failures: 1]
MNumber of OFF Events by Trigger: a
Mean Availability ¢All Events):[ 0.953867
Mean availability (w/o P, OC 8 Inspection):|  0,983963
Block Uptime (Hr):| 16711.75738
Block Downtime (Hr):| 808.242625

Standby Information

Block Uptime (Active) (Hr):| 4944906693

Block Downtime (Active) (Hr):| 435.038972
Block Uptime (Quiescent) (Hr):| 11961.97277
Block Downtime (Quiescent) Hrh:| 373202653

RS Criticality Indices

RS DECI: 0.00%
Mean Tirne Between Downing Events (Hr):| 3090001364
RS FCI: 0.00%
MTBF (Hr):| 15282.92525
Mean Downtime per Event (Hr):| 149.443937
RS DTCIL: 0.00%
RS BCCI: -

Block Downtime Contribution Index
Mon-¥Waiting Tirme CI: 100.00%
Total Waiting Time CI: 0.00%
‘aiting for OpportunityMasdimum \Wait Tirme Ratio: -

Crew,Part Wait Ratio: u]
Part/Crew Wait Ratio: 0
Downtimes
Mon-Waiting Time (Hr):[ 808242625
Wiaiting for Oppariunity (He): 1]
Wiaiting for Crew (Hr): o
‘Waiting for Parts (Hr): 0
CM Actions
Nurnber of Chs; 1123
CM Downtime (Hr):| 280.860314
Inspections
Mumber of Inspections: a
Inspection Downtime (Hr): 1]
P Actions
MNumber of PMs:|  4.280333
P Dowentime (Hr):[ 527382311
O Actions

Nurnber of OCs: o
OC Downtime (Hr): 0
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Simulation Result and Parameters Input of Pulverizer System (2 Standby)

A = 99.049014%

Seed Yalue

Current  Jul 20 - 0S:48:24

ETC Jul 20 - 05:48:34

Convergence  0,000320145475573241

Resolution  0.01000
Simulation 3000 of 3000

S‘ 3 SIMULATION Advanced Options > Display Options »

Simulation End Time z Wear (¥r) .

Paint Results Every 5 Hour (Hr) .

Number of Sinulations

Mumber of Simulations 3000

Clase

&nalysis Settings Simulate

Simulation Summary of Pulverizer System

General

Mean Availability (&1l Events):|  0.09049
Std Deviation (Mean Availability): 0.01882
Mean Availability (wfo PM, OC & Inspectiony:|  0.99455
Foint Availability (4ll Events) at 17520: 0.991
Relishility(17520):[  0.583667
Expected Mumber of Failures:| 0,948333
Std Deviation (Nurnber of Failures):|  1.580452
MTTFF (Hr):| 30505.78238
WITBF (Total Time) (Hr):| 18474 5167
MTEBF (Uptime, 1829 665
WITBE (Total Time) 11107,
MTBE (Uptirne) 11001.72453
System Uptime,Downtime

Uptime (Hry:| 173533873
CM Downtime (Hr):| 95,4862
Inspection Dawntime (Hr): i
PM Dawmitime (Hry:| 71126497
OC Dawmtime (Hr): i
Waiting Dowrtime (Hr): i
Total Downtime (Hr):| 166,612697

Systern Downing Events

Murnber of Failures:| 0.948333

Nurnber of Chs:|  0.948333
Murnber of Ingpections: a

Murnber of Phds; 0.529

nurrber of OCs: i
Nurmber of OFF Events by Trigger: 0
Total Events:] 1577333
Costs
Total Costs: $0.00
Opportunity Costs (Cv):|  §0.00
Opportunity Costs (Total:| _ §0.00
Throughput
Total Throughput: [
W, Capaity: [
Actual Utilization: /A
Revenue

Total Reverue:|  §0.00
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Mean wpected 7|

Slackname | RFCI | RS DECH | RS DICL R‘C_B‘?:“ v (w/o|Expected #|  of OFF 5;;:;’“9 W’:\i;ﬂ slock | mumnter | umber of i:"ﬁ:‘:':: nuwber | S wamber | O Total
PM, O &| of Fallures | Events by Uptime ()| of CMs. Inspections of PMs of 00s Gost

events) ") Trigger | | Bvents | (wr) (Hr) (Hr) (Hr) (Hr)
1564 ACT | 100.00% | 100.00% | 100.00% | 09504 | 009455 | L0686 0 157735 | 16661eee | ivmEEra | 0 i ] 0 |10i4333|7Lio607|  © i WA $0.00
ST 000w | 000% | poow 1 1 o o [ a 1 [ [ o o a ] [ [ WA £0.00
D.00% | 0.00% | D.00% [ [ i 7 0 o ] i 0 [ [ WA $0.00
000% | 000w | ooow 3700333 [ 1 16137 47701 3.700833 ] ] 0423 [szamess| o o [y £0.00
0.00% | 0.00% | 0.00% 62| 4.752333 0 [ 500401748 4.752333 | 1 [ 0 |omia[eameisT] o 0 [ $0.00
000w | 000% | poow (05 CE 4001 [ [ o o [ o WA £0.00
D.00% | 0.00% | 0.00% | 0.910274] 0.017838 = [ [ o ] [ [ WA $0.00
000% | 000w | 0oow |oseses| 0g9as =) [ 0 | 1emz1e68 o 0 [oemass|mesesie] o o [y £0.00
VILLF 0.00% | 0.00% | 0.00% | 0360245 | 0.083101 ] 0 0| d6.i10072 |1 0 0 [05iee7 0 0 [ $0.00
158 4 ACT Switch| 0.00% | 0.00% | 0.00% 1 1] [ [ [ 0 0 [ [ [ [ $0.00

1 Detailed Block Information

2 Block Name: 1 5B 4 ACT

3

4 General Information

S |Gereral Information

& Nurmber of Block Downing Events: | 2,080333
7 Mumber of System Downing Events:|  1.577333
8 Mumber of Failures: 1.066

9 Nurnber of System Downing Failures:|  0,948333
10 Humber of OFF Eventts by Trigger: 0

11 Mesn Availability (Al Evertts):|  0.99049
12 Mean Avallability (w/o PM, OC & Inspectiony:| 0.03455
13 Block Uptime (Hr):| 173533873
14 Block Downrtime (Hry: | 166.5612687
15

16 |RS Criticality Indices

17 RS DECI: 100.00%
18 Mean Time Between Downing Events (Hr): | 8341.637864
19 RS FCI: 100.00%
20 MTBF (Hr):| 16345.69775
21 Mean Downtime per Event (Hr):| 80089423
22 RS DTCI: 100.00%
23 RS BCCI: -

24 [Block Downtine Contribution Index

25 MNon-waiting Time CI: 100.00%
26 Total Waiting Time CI: 0.00%
27 Waiting for OpportunityMaximum Wait Time Ratio: -
28 Crew/Part Wait Ratio; a
29 Part/Crew Wait Ratio: 0
30
31 |Downtimes
32 Mon-Wwaiting Time (Hry:| 166612637
32 Waiting for Opportunity (Hr); 0
34 \Waiting for Crew (HF): 0
35 Waiting for Farts (Hr): 0




Detailed Block Summary of Pulverizer A

Detailed Block Information
Block Name: MILL A

General Information

General Infor mation
Number of Block Downing Events: | 4.167333

Number of System Downing Events: a
Murber of Failures:| 3780333

Murrber of Systerm Downing Failures: o

Murnber of OFF Events by Trigger: a

Mean Availability (all Events):| 0921089

Mean Availability (wio PM, OC & Inspection):| 0923493
Block Uptime (Hr):[ 16137.47701
Block Downtime (Hr):| 1382.522988

Standby Information

Block Uptime (active) (Hr):| 16153.92013
Block Dowentime (active) (Hr):| 753479693
Block Uptime {Quiescent) (Hr): a

Block Downtime (Quiescent’ ir: 529043295

RS Criticality Indices

RS DECI: 0.00%
ean Time Between Downing Events (Hr):| 3872.374903
RS FCI: 0.00%
MTBF (Hr):| 4279.940714
[ Mean Downtime per Event (Hr:ll 331.752437
RS DTCL: 0.00%
RS BCCI: -

Block Diovwntirme Contribution Index
Mon-wWaiting Time CI: 100.00%
Total Wwaiting Time CI: 0.00%
Waiting for OpportunityMaximum Wait Time Ratio: -

Crew,Part Wait Ratio: u]
Fart/Crew WWait Ratio: 0
Doventimes
Mon-Waiting Time (Hr):| 1382.522958
Wifaiting for Opportunity (Hr: a
Siaiting for Crew (Hry: o
Yaiting for Parts (Hr): 0

Detailed Block Summary of Pulverizer B

Detailed Block Information
Block Name: MILL B

General Information

General Infiormation

Nurrber of Block Downing Events: 5.069
Mumber of Systern Downing Events: o
Murber of Failures:|  4.752333
Nurrber of System Downing Failures: o
Mumber of OFF Events by Trigger: a

Mean Availability (All Events):[  0.912952

Mean Availability (wfo PM, OC & Inspection):| 0.916382
Block Uptime (Hr):| 1599491748
| Block Downtime (Hr):| 1525.082517
Standby Information

Block Uptime (Active) (HX):| 1601185097

Block Downtime (Active) (Hr):| 519.020745
Block Uptime (Quiescent) (Hr): a

Block Downtime (Quiescent) (Hr):| 1006061772

RS Criticality Indices

RS DECL: 0.00%
Mean Time Between Downing Events (Hr):| 3155.435446
RS FCL: 0.00%
MTEF (Hr):| 3378.342364
Mean Downtime per Event (Hr):| 300.884572
RS DTCIL 0.00%
RS BCCI: -

Block Downtime Contribution Index
MNon-Waiting Time CI: 100.00%
Total Waiting Time CI: 0.00%
Wiaiting for Opportunity/Masirmurm Wait Tirme Ratio: -

Crew /Part Wait Ratio: o
Part/Crew Wait Ratio: u]
Downtime Summary
Downtimes
Mon-Wwaiting Time (Hr):| 1525.082517
Waiting for Opportunity (Hr): a
Waiting for Crew (Hr): a

Waiting for Parts (Hr: 1]




Detailed Block Summary of Pulverizer C

Detailed Block Information
Block Name: MILL C

General Information

General Infor rmation

Nurrber of Block Downing Events: 3.952
Murnber of Systerm Downing Events: a
Number of Failures: 4.001
Mumber of System Downing Failures: a
Mumber of OFF Events by Trigger: a
Mean Availability (all Events):|  0.941518
Mean availability fwfo PM, OC 8 Inspection): 0.94421

[ Elock Uptime (Hr):

165495.35204

Block Dowentime (Hri:

1024.611961

Standby Information

Block Uptime (Active) (Hr):

1647582922

Block Downtime (Active) (Hr):| 253661775
Block Uptime (Quiescent) (Hr):|  36.997663
Block Downtime (Quiescent) (Hr:| 770,950186
RS Criticality Indices
RS DECI: 0.00%
Mean Time Between Downing Events (Hry:| 417393422
RS FCL: 0.00%
WMTBF (Hry:| 4134.605164
Mean Downtime per Event (Hr):| 259.26416
RS DTCL: 0.00%
RS BCCL: -
Block Downtime Confribution Index
Non-Waiting Time CI: 100.00%
Total Ywaiting Time CI: 0.00%
Waiting for Opportunity/Maximurm Ywait Time Ratio: -
Crew,/Part Wait Ratio; o
Part/Crew \Wait Ratio: u]

Downtime Summary

Downtimes

Non-waiting Time (Hry:

1024.611961

Wyaiting for Opportunity (Hry: a
Waiting for Crew (Hr): a
Waiting for Parts (Hry: 0

Detailed Block Information
Block Name: MILL D

General Inform:

General Information

Detailed Block Summary of Pulverizer D

Nurnber of Block Downing Events: 6.218
Number of System Downing Events: 0
Number of Failures:|  5.873333
MNurnber of Systermn Downing Failures: u]
MNurnber of OFF Events by Trigger: u]
Mean availability (all Events):|  0.910274
Mean availability (w/o0 PM, OC & Inspection):| 0.912838
Block Uptime (Hr): | 15947.99186
Block Downtime (Hr):| 1572.00814

Standhy Information

Block Uptirme (Active) (Hr):

15960.81204

Block Downtime (Active) (H

473.147387

Block Uptime (Quiescent) ¢H

0

Block Downtime (Quisscent) (Hr):

RS Criticality Indices

1098,850753

RS DECL: 0.00%
Mean Time Between Downing Events (H 2564.810527
RS F 0.00%
MTBF (Hr):| 2722.971365
Mean Downtime per Event (Hr):| 252.815719
RS DTCL: 0.00%
RS BCCL -
Block Downtime Contribution Index
MNoh-YWaiting Tirme CI: 100.00%
Taotal Waiting Time CI: 0.00%
Wyaiting for Opportunity/Maimurm Wait Time Ratio:
Crew /Part Wait Ratio: 0
Part/Crew Wait Ratio: o]
ummary
Downtirmes
MNon-YWaiting Tire (Hr):| 1572.00814
Waiting for Opportunity (Hr): 0
WWaiting for Crew (Hr): u]
\iaiting for Parts (Hr): u]




Detailed Block Summary of Pulverizer E

Detailed Block Information
Block Name: MILL E

General Information

General Information
MNurnber of Block Downing Events: | 1.092333
Humber of System Downing Events: 0
Mumber of Failures: 0.464
Murnber of Systern Downing Failures: ]
Nurmber of OFF Events by Trigger: 0
Mean Availability (All Events): [  0.988686
Mean Availability (w/o PM, OC & Inspection): 0.99305
Block Uptirme (Hr): | 1732178331
Block Downtirne (Hr):|  198.21669

Standby Information

Block Uptime {active) (Hr):| 1783.086875
Block Downtime {active’) (HE): [ S0.4949267
[ Block Uptime {Quiescent (Hr):ll 1556440136

Block Downtime iQu\esceﬂt ir | 117722423

RS Criticality Indices

RS DECI: 0.00%
Mean Time Between Downing Events (Hr): [ 15857.59839
RS FCL 0.00%
MTBF (Hr):| 35946.75584
Mean Downtime per Event (HX):| 181.461724
RS DTCL: 0.00%
RS BCCL: -

Block Doweritirne Cortribution Indes:
Mon-iaiting Time CL 100.00%

Total Waiting Time CI: 0.00%
Waiting fior OpportunityMaximurn Yait Time Ratio!

Crew/Part Wait Ratio: 0
Part/Crew \Wait Ratio: 0
Dowenitimes
MNor-Wwaiting Tirme (Hr):|  198.21669
‘Waiting for Opportunity (H): 0
Waiting for Crew (Hr): 0

\Waiting for Parts (Hr): 0




Detailed Block Summary of Pulverizer F

Detailed Block Information
Block Name: MILL F

General Information
General Infor rmation
MNurmnber of Block Downing Events:[  1.564667

MNurnber of System Downing Events: 0
MNumber of Failures:|  1.215667
MNumber of System Downing Failures: 0

Number of OFF Events by Trigger: 0
Mean Availability (4l Events):| 0.980245
Mean availability {w/o PM, OC & Inspectiony:|  0.983181
Block Uptime {Hr):| 17173.88993
Block Downtime (Hry:| 346,110072

Standby Information

Block Uptime {active) (Hr:| 3444.836308

Block Downtirne (Active) (Hri:[ 151324558
Block Uptime (Quiescent) (Hr:| 13746.64508
Block Downtime (Quiescenty (Hry:| 194785514

RS Criticality Indices

RS DECL: 0.00%
Mean Time Between Downing Events (Hr):| 10076.0594
RS FCIL 0.00%
MTBF (Hr:|l 14169.45478
Mean Downtime per Event (Hry:| 22120371
RS DTCL: 0.00%
RS BCCI: -

Block Doventirme Confribution Tndsx
MNon-iwaiting Time CI: 100.00%
Total Waiting Time CI: 0.00%
Waiting for Opportunity Maximum wait Time Ratio: -

CreswPart \Wait Ratio: 0
Part/Crew \Wait Ratio: 0
Downtimes
Mon-Wwaiting Time (Hr):| 346.110072
‘Waiting for Opportunity Hr): 0
WWaiting for Crew (Hr ]

‘aiting for Parts (Hr): 0
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