
Advances in Natural and Applied Sciences, 7(5) December 2013, Pages: 510-518 

 

AENSI Journals 

Advances in Natural and Applied Sciences 
 
 

Journal home page: www.aensiweb.com/anas/index.html  
   

Corresponding Author: Ali Musyafa, Department of Engineering Physics, Faculty of Industrial Technology, 
SepuluhNopember Institute Of Technology, 

 E-mail: musyafa@ep.its.ac.id, Kampus ITS Keputih, Sukolilo, Surabaya 60111 

Risk Management and Hazard and Operability Study on Steam Turbine Power Plant 
Unit-5 in the Power Generation Paiton, East Java–Indonesia 
 
1Dr. Ali Musyafa, 2Erna Zulfiana    
 
1,2Department of Engineering Physics, Faculty of Industrial Technology, Sepuluh Nopember Institute of Technology, Surabaya, 
INDONESIA.  
 
A R T I C L E  I N F O   A B S T R A C T  
Article history:  
Received 15 November 2013  
Received in revised form 25 December  
 2013 
Accepted 31 December 2013  
Available online 15 February 2014 
 
Key words: 
Steam Turbine, HAZOP, Guideword, 
Emergency Response Plan, High 
Pressure 

 Steam turbine with a large capacity, operated at high temperature and high pressure. 
Security so the process must be maintained so as not to pose a hazard with a high risk. 
The level of danger the plant needs to be analyzed and identified by HAZOP method; 
further risk management activities implemented in the form of emergency response 
plans based on the potential dangers arise. Hazard identification method is done by 
determining the phase node. The nodes in the steam turbine, there are four nodes, which 
include; HP Turbine, Turbine IP, LP 1 and LP Turbine Turbine 2. Next step is the 
determination and calculation guideword deviation control chart based on the data from 
the transmitter process each node, while the likelihood estimation is calculated by 
finding the value of MTTF at each transmitter. It is known that the most dangerous 
conditions in the steam turbine is the high pressure conditions of risk matrix is written 
in the 4 node transmitter pressure which causes extreme values high and steam turbine 
over speeding. The hazard mitigation recommendations are; pressure alarm installation, 
automatic simulation of turbine test, periodic inspection of turbine over speed 
protection, recalibration, and transmitter pressure checked regularly. 
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INTRODUCTION 

 
One type of power plant is located in Indonesia steam power plant (SPP). The plant uses coal fuel at a 

steam power plant unit, there are several important components, among others; pump, boiler, steam turbine and 
condenser. Steam turbine is a component that converts chemical energy into thermal energy such steam, which 
is then converted into mechanical energy in the form of rotational motion on the rotor shaft and further coupled 
to a generator to produce electrical energy.  Steam turbine in this system is driven by superheated steam. This 
situation adapted to the working fluid produced by the boiler. Steam turbine is a complex component and 
includes a rotary machine ( a machine that moves by rotating) that operates at a fairly extreme conditions i.e. 
high temperature and high pressure steam. Therefore, security in the steam turbine must be maintained in order 
to avoid accidents. This is consistent with the mission of all the industries i.e. “zero accident” or accidents never 
occur during operation, because if there's going to hurt the industry. Losses suffered in the accident form, 
material losses, environmental damage and loss of corporate reputation. 

Activities to address workplace accidents are to do useful analysis of existing security system in the steam 
turbine. The extent to which the level of security that is, what is effective and efficient. The stages for the 
analysis of a security system are done by identifying and analyzing the hazards likely to occur. Methods for the 
analysis and identification of hazards at industrial plants are the most popular now is the method HAZOP 
(Hazard Analysis and Operability). Hazard analysis done on a presses HAZOP method to calculate the deviation 
from the normal system. In addition it is necessary for the prevention of work accidents related with a plant 
safety system. On the other necessary risk management aims to minimize losses, if the predicted danger become 
reality. Risk management can also be used as a means of preventing the possibility of the incident. Thus the 
analysis and identification of hazards that occur in steam turbine with HAZOP method followed by the 
implementation of risk management, such as emergency response plan based hazards that may occur in the 
plant.  
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MATERIALS AND METHODS 

 
In this stage, the analysis process that occurs in the steam turbine. Phase begins with the analysis of the data 

retrieval supporting documents such as books, as well as previous reports from other sources that the 
information can be trusted. Data collected in the form of documents or images that support the process of steam 
turbine which include Process Flow Diagrams (PFD) and, Piping and Instrument Drawing (P & ID). From the 
process data in the screen and recording operational Distributed Control System (DCS). Historical data 
maintenance, data between time failure, and time data for improvement of each component contained in the 
steam turbine (Ali Musyafa, Ronny, D.N., 2012). 

On the steam-turbine unit 5 Paiton, the same process variable measurements, the installed transmitter 
number two. The number of transmitters that can be mounted on the P & ID of the transmitter. Transmitter with 
codes ending in 903 or 901 means there is more than one transmitter for measurement of the same activity, only 
layout in a different line (pipe). As for the transmitter with the suffix code 001, 002, 003 or 004, a single 
transmitter  value measurements contained in the DCS screen to double transmitter is one of the two transmitters 
are automatically selected by the DCS. If there is a triple transmitter, the measurement system will be used 23 , 
which means the value of measurements taken from the two transmitters are then compared, the value of which 
will be displayed DCS screen. Any transmitter in the system for activity measurements in the process of being 
redundant, because when using more than one transmitter data can still is accessed even if there is damage to the 
transmitter (Asmudi, 2007; Hyatt, Nigel., 2004). 

 

 
 

Fig. 1: DCS Screen for  Steam Turboset 
 
In addition to Figure 1, at each main section there is also a steam turbine steam extraction process, which is 

one output of the turbine is shown in Figure 2.  
 

 
 
Fig. 2: DCS Screen for Exstraaction in Steam turbine 

 
Guideword done based on the determination of the control chart, for a system with double the transmitter, 

then the purpose of data access is still considered valuable because of the measurement data are displayed on a 
single screen DCS. As to the calculation of MTTF is used to estimate the probability of each transmitter pad 
taken into account, so that if there is a double transmitter then calculation  MTTF of each transmitter associated 
with system redundancies. Hazard identification is done with the HAZOP method has several stages, namely: 
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the determination of the study point (node), determination of process parameters, the selection deviation 
guideword and calculations used to determine the possible failure in the system. (Australian Standard, 1999). 
Description of the nodes in the steam turbine; HP Turbine, Turbine IP, LP 1 and LP Turbine Turbine 2. Analysis 
of each node starting from instruments located at the input, process, and output from the node. This 
determination is based on the nodes contained in the steam turbine DCS screen shown in Figure 1 as follows: 

Determination guideword the HAZOP method is based on the data processing are taken every hour for 1 
month was conducted in March 2013 (31 days). The process data is then processed and displayed by the control 
chart in order to see the quality of the data trends in the process of each instrument at each node that has been 
specified.  After visually displayed, it can be checked whether the data charts tend to be at the level of the lower 
control limit value (LCL) or tend to value level upper limit (UCL). UCL and LCL values are clues for 
determining guideword bring operating conditions are at high if the trend of the data is above the UCL and low 
if it is below the LCL. Therefore, plants have never stopped in producing electricity and run the company in a 
single day of production for 24 hours. Having determined the criteria of likelihood component. The time period 
is used for research during the period of 5 years, so the likelihood is determined by Equation (1) (Dhillon, B.S., 
2005; Ebeling,Charles, E.,1997). 

MTTF
Likelihood 43800

=                                                       (1) 

Consequences and probability estimation is done to complete the data failure or hazards that may occur in 
the system, so as to know the consequences and likelihood  can  take diketui ecara detailed. Qualitative estimate 
of the consequences of that is done by describing the effect or result of failures in the steam turbine and the 
overall Operations to process in the power plant. Cause of the failure is usually caused by factors; machine, 
man, method, and environmental management. 

To estimate the likelihood is done by using the data on the time to failure of steam turbine components at 
one-year intervals. Likelihood criterion used is the frequency of damage to each component in a given time 
period. Likelihood value is obtained from the ratio between the number of operating days per year to the value 
of  MTTF (mean time to failure). MTTF values obtained from the data of each instrument maintenance, but if 
the data if there is no maintenance of the instrument in question, then MTTF values obtained from the value of 
failure rate based on OREDA. MTTF values obtained from the value of failure rate (λ) according to the 
following equation (Asmudi, 2007). 

λ
1

=MTTF                                                                                                             (2) 

 
Risk analysis: 
 
Risk analysis is done by combining the likelihood and Consequences that have been obtained from the 
estimation stage. The combination is obtained by using a risk matrix in Table 1 (Ali Musyafa, Ronny, D.N., 
2012). 
 
Table 1: Risk Matrix 

Insignificant Minor Moderate Major Catastrophic
1 2 3 4 5

A (Almost certain) H H E E E
B (Likely) M H H E E
C (Moderate) L M H E E
D (Unlikely) L L M H E
E (Rare) L L M H H

Consequences
Likelihood

 
 
Emergency Response Plan (ERP) is a very necessary step when there is a failure. This activity is in the form 

of emergency measures to save themselves in the event of system failure. ERP in terms of the local, the area 
around the steam turbine system. ERP is made to address the incidence of fires (fire) that occurred in the steam 
turbine. Fire is the most likely events that occur and can lead to other dangers such as explosions. ERP is 
equipped with evacuation map man who is at the location of the steam turbine building and the instructions to 
the assembly point nearby. Performance analysis is an assessment of the ERP ERP ERP is desinged to reduce 
the risk or not. Based on the discussions and recommendations from the department of the HSE  PT. Paiton 
Plant Unit-5, then the ERP can be constructed and is shown in Figure 4. 
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RESULTS AND DISCUSSION 
 
The discussion and analysis is done starting from; hazard analysis, risk assessment, analysis and 

performance analysis of ERP ERP related with risk reduction is likely to occur. The results of the research 
conducted was what derived from the analysis and identification of hazards by HAZOP method on the steam 
turbine and risk management of hazards that may occur. The analysis of the process of Steam Turbine, is one of 
the main components of the plant that is used to convert chemical energy into thermal energy and then into 
mechanical energy is used to rotate the turbine rotor is further connected to a generator. The specifications of the 
steam turbine in unit 5 Paiton, East Java, as follows: 

 
Table  2: Spesifiaction of  Steam Turbine (Iviana  Juniani, Anda., 2008) 

Manufaktur steam turbine SIEMENS 
Tipe steam turbine HMN Series  4 (1 HP, 1 IP , 2 LP) 
HP Turbine Single Flow, Double Shell, 14 stages Barrel Type outer Casing, 2 Combined Stop & Control 

Valves 
IP Turbine Double Flow, Double Shell Casing, 2x13 stages, 2 combined stop & control valves 
LP Turbine Double Flow, Multi Shell Casing, 2x7stages 
Kondenser Single Flow, Two lines, Titanium Tubes arranged in series 

Capacity:580 m3 , Pressure: -1 bar, Temp.max: 85 0C 

Extraction Stage 8 (HP: 1, IP: 3, LP: 4) 
Kecepatan rata-rata 3000 rpm 
Casings 4 (1 HP, 1IP, 2 LP) 
LP exhaust Pressure 0,0649 Bar 

  
Steam turbine unit operating at 5 Paiton always be kept in accordance with the specified design load, design 

load is shown in Table 3.  
 
Tabel 3: Steam Turbine Design Load (Iviana  Juniani, Anda., 2008) 

Design load 100 % (650MW) 75% (487MW) 50% (325MW) 
Main Stream flow 546 kg/ s 400 kg/ s 264 kg/ s 
Main Steam pressure 167 bar 128 bar 100 bar 
Main Steam temperature 538 oC 538 oC 538 oC 
Cold reheat temp 332 .2 oC 334 oC 330 oC 
Cold reheat pressure 42. 7 bar 32 bar 21 bar 
Hot reheat temp 538 oC 538 oC 538 oC 
Hot reheat pressure 38.8 bar 29 bar 19 bar 

  
At node HP turbine are 15 measurement points transmitter which is then used to set the process in the HP 

turbine. Process variables displayed on the DCS screen. From 18 transmitters is installed in the plant. Each 
instrument is analyzed and displayed in a chart measurements are then used to determine guideword of each 
transmitter as shown in Figure 3. That a control chart LBA40CP903 (Main Steam Pressure Transmitter 1). 

 

 
Gambar. 3: Control Chart LBA40CP903 

 
From control chart Xs can be seen that there is more data amount that is above the UCL value, so it can be 

seen that the operating conditions of the system are often in high pressure conditions. Though the measured 
value is still within spec limits are 0-250 bar transmitter. LBA40CP903 of the control chart can be seen that the 
pressure transmitter guideword LBA40CP903 is high which indicates that the deviation is at high pressure. If 
there is the same amount of data is above the UCL and LCL values below it are two guideword because the 
transmitter operates on two conditions. In addition to the chart control valve is always the same measured value 
can be determined guideword is part of. Guideword determination for each transmitter contained in the plant in 
HP Turbine node is shown in Table 5 as follows (Hyatt, Nigel., 2004; Iviana  Juniani, Anda., 2008). 
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IP Turbine is the second node has 19 measurement points. Node is displayed on the DCS screen with 23 
transmitter is installed in the plant. Determination guideword at each transmitter contained in the IP node 
Turbine shown in Table 5 

 
Table  4: Guideword  Each instrument on HP Turbine node  

Instrument Guideword Deviation 
LBA40CP003 High High pressure 
LBA40CP004 High High pressure 

LBA40CT003 High High temperature 
Low Low temperature 

LBA40CT004 High High temperature 
Low Low temperature 

MAA12FG151 More More flow 
 Part of Part of instrumentation 

LBA50CT003 High High temperature 
Low Low temperature 

LBA50CT004 High High temperature 
Low Low temperature 

MAA22FG151 More More flow 
Part of Part of instrumentation 

MAA50CP001 High High pressure 

MAA50CT018A High High temperature 
Low Low temperature 

MAA50CT051A High High temperature 
Low Low temperature 

MAA50CT052A High High temperature 
MAA50CP021 High High pressure 
LBC10CP002 High High pressure 

LBC10CT002 High High temperature 
Low Low temperature 

LBQ80CP001 High High pressure 
LBQ80CT001 Low Low temperature 

 
Tabel 5 :  Guideword Each Instrument on  IP Turbine Node. 

Instrument Guideword Deviation 
LBB11CP001 High High pressure 
LBB11CP002 High High pressure 
LBB11CT003 High High temperature 
LBB11CT003 High High temperature 
MAB12FG151 Part of Part of instrumentation 
LBB12CP001 High High pressure 
LBB12CP002 High High pressure 
LBB12CT003 High High temperature 
LBB12CT003 High High temperature 
MAB22FG151 Part of Part of instrumentation 
MAB50CP001 High High pressure 

MAB50CT011A Low Low temperature 
MAB50CT041A High High temperature 
MAB50CT042A High High temperature 
MAB50CT061A Low Low temperature 

MAB50CT062A High High temperature 
Low Low temperature 

MAB50CT021A High High temperature 
Low Low temperature 

LBS50CP001 High High pressure 

LBS50CT001 High High temperature 
Low Low temperature 

LBQ60CP001 High High pressure 
LBQ60CT001 Low Low temperature 
LBS40CP001 High High pressure 

LBS40CT001 High High temperature 
Low Low temperature 

 
The third node is at LP Turbine 1, which has a 6 point measurement at the plant that will be displayed on 

the DCS screen. Guideword determination for each transmitter node contained in LP Turbine 1 in Table 6. 
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Table 6: Guideword  Each  Instrument on  LP Turbine 1 node. 
Instrument Guideword Deviation 

MAC10CT011A High High temperature 
MAC10CT071A High High temperature 

LBS30CP001 High High pressure 

LBS30CT001 High High temperature 
Low Low temperature 

LBS32CP001 High High pressure 
LBS32CT001 Low Low temperature 

 
The fourth node is the LP Turbine 2, which has 5 point measurements of the plant, and displayed on the 

DCS screen. Guideword determination for each transmitter node contained in LP Turbine 2 in Table 7. 
 
Tabel 7: Guideword Tiap Instrumen pada node IP Turbine 2 

Instrument Guideword Deviation 
MAC11CP001 High High pressure 

MAC20CT011A High High temperature 

MAC20CT071A High High temperature 
Low Low temperature 

LBS31CP001 High High pressure 
LBS31CT001 Low Low temperature 

 
Discussion: 

ERP aims to explain the development of emergency response in the event of a fire. So that the activity can 
be carried out in their evacuation to maximize safety. In another part daminimation fire damage. The scope of 
ERP include; throughout the facility steam turbine unit 5 at risk of fire. Personal responsive, calm and in control 
of the fire is very important for the purpose of ERP is reached. ERP claimed responsibility for liability 
associated with multiple parties; Operation manager, shift manager, control room engineer, Unit controller, 
assistant controller unit, plant operator, fire team, the Core team and all employees have the training for fire 
emergencies that have Stages of ERP was conducted by the company include (Jawa Power and Siemens, 1998). 

a. Preparation ERP Prevention. Equipment is prepared when the fire control system is run. Provision of 
fire hose rack cabinet for each level of the plant and the room in the CCR CO2 system for each bunker,  
Sprinkler system for building CCR, while the means of communication and warning covers, provision of 
emergency communication equipment in strategic places such as telephone and radio. 
and installation of fire alarms in vulnerable  

b. ERP procedures in common procedures, when first found out there was a fire (Jawa Power and 
Siemens, 1998) Nearest fire alarm immediately, contact CCR-4444 and report the location of fires, casualties 
and damage to plant when the fire, put out the fire with a fire extinguisher available for employees who are able 
and have the training to deal with fires and help anyone (employees, contractors and users) who may need a tool 
to help achieve the assembly point, report to the fire warden on duty at the scene of the fire and evacuation 
orders if they received it promptly using the fastest and most secure and should not use the elevators and 
gathered in assembly point until further instructions. 

c. The Emergency Incident Controller (EIC) made by the shift manager is as follows: 
• Immediately turn the fire alarms are available at a nearby location 

• Contact the core team and the fire truck with the radio channel 1 or IPMOMI MCR by phone 
  771 967 Ext. 7777 and 7000 
• Turn off the HVAC system around the fire location if automatic shutdown is not working. 
• Contact fire brigade with number 0335-113 
• Contact power companies with number 771805 ext.5007 or ext.5022 
• Contact the police with the number 771 110 
• Contact medical personnel (first aid team) if necessary 
• Ensure the number of personnel involved in fire incidents 
• Ensure all personnel to handle emergencies in a safe condition 
• Complete report emergency incidents 
• Ensure data is recorded fire incidents in Accident (Injuries) Record Book. 
• To fire the fatal results, please contact the relevant number corresponding help 
     required 

d. Station Manager and / or Operations Manager; Tell the EIC to deal with fires and do the 
environmentally sustainable communication about good corporate companies, residents, and the media if 
necessary. 

e. Head (The Head of Section); Tell to all who were in the plant to immediately gather at assembly points 
and to inform the number of personnel who handle fire incidents at EIC, both of which have not been recorded 
or missing. 
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f. Main Plant Operations; Still do plant monitoring and reporting to the Control Room Engineer, make 
sure the location of the fire was no electricity, fuel, gas, chemicals or other hazardous materials and WTP 
operators keep monitoring Fire Pump house. And probed Stand by the radio channel 1. 

g. Contractor employees must report to the Head of Department / Engineer Representative on the number 
of contract workers who are in the assembly point. If any employee is missing contractors, the contractor 
informs Supervisor Head / Engineer and Permanent Representative at the assembly point to be there the next 
instructions. 

h. Core Team Shift and Shift Fire team, soon gathered at the spot determined by radio after knowing the 
fire alarm goes off and use PPE and Fire Protective Clothing, use breathing apparatus as instructed by the team 
leader or if necessary and fire safely. 

i. Fire Warden, guiding and organizing the evacuation of employees, make sure that the visitor has been 
on the assembly point, keep communication with employees and contractors. Navigate to the safe evacuation 
assembly point and remain at the assembly point until further instructions and always stand by the radio channel 
1 to the instructions of the shift manager. 

j. Medical officers, setting up clinics to treat the injured person (if any) after being informed of the fire, 
Prepare  ambulance, medical box and Burn-Pac to be brought to the scene if needed and always stand by the 
radio channel 1. 

k. Security Officer, Set reasonable access for firefighting fire location, Towards a secure location for the 
scene of the fire and keeping entry only for the interested (fire truck, paramedics, ambulance, etc.) and Set and 
open access gateway for outside help fire truck if necessary 

l. Procedure of Fire Extinguishing ; 
• Small fire: If the fire is still early stages, a possible source of the fire can be extinguished with a fire 

extinguisher (fire extinguisher) or other firefighting equipment such as dry chemical powder contained in the 
steam around the turbine hall. Outages should continue until the fire can be extinguished or until fire 
extinguishing action team took over. However, be careful when doing burnout and do not push yourself if you 
feel able to extinguish the fire. 

• Large fire: any hazardous equipment on the turbine hall is equipped with automatic fire detectors and 
sprinklers are located on the main turbine, generator bearings and feed water pump system. During fire fighting, 
fire team and core team are required to use PPE, full face breathing apparatus and fire protective clothing. Fire 
area should be isolated and placed barricades around the scene of the fire. Security must be outside the 
barricades to keep the entry scene of the fire. Fire personnel team and core team must work together and follow 
the instructions given by the fire team incident commander. Chill all of the equipment that was in the location of 
fires and reduce the heat to the water. For massive fire use unmanned hose holders or monitor nozzles to 
minimize the number of personnel involved fire team. 

m. Procedures for Cases of Fatal Fire; Fires are not immediately extinguished or are difficult to extinguish 
very dangerous because it can cause the turbine caught fire and exploded. If the turbine to catch fire and 
explode, likely the fire will hit the UCA building. Therefore, if the fire cannot be extinguished quickly, give 
warning all existing employees in the building and quickly UCA shutdown units, coal, ash handling plant, and 
HVAC systems. All employees in the building were evacuated and UCA guided by a fire warden on duty to the 
assembly point located near the Emergency Generator No. 1. 

n. In the process of evacuation, fire warden will guide the employees and the people who were heading to 
the scene of the fire assembly point (Evacuation Map). In this, the chosen path is the fastest evacuation and safe 
to use. Here is a map to the steam turbine building evacuation in case of fire. In Figure 4 is known that the steam 
turbine unit 5 on steam turbine building that it will also include steam turbine for unit 6. Steam turbine building 
is located in the south building CCR, plant and plant unit 5 units 6. Assembly point near the building of steam 
turbine assembly point is located at the front (north) building CCR or near Emergency Generator No. 1. 
Therefore, to get to the assembly point there are two paths, the first path through the exit on the steam turbine 
building contained the ladder down and then straight to the assembly point. The second path is through the CCR 
building then down to the lift, if possible using current can fire escape on the side of the elevator (Juniani, dkk., 
2011; Montgomery, Douglas C., 1999). 
 
Conclusion: 

Based on the results of the method HAZOP hazard analysis and risk management in the steam turbine, it 
was concluded that the most dangerous conditions in the steam turbine is a known high pressure conditions of 
pressure transmitter on node HP turbine, Turbine IP, LP turbine and LP turbine 1 to 2 cause the turbine over 
speeding as mentioned in the table HAZOP. Recommendations to overcome these hazards, among others, the 
installation of alarms for pressure, automatic simulation test turbine, turbine over speed protection inspection 
and calibration as well as checking on the transmitter pressure. Fire is one of the hazards that are likely to occur 
in steam turbine that can cause an explosion if not addressed and dealt with seriously and systematically. 
Therefore, made an Emergency response plan (ERP) to in order to minimize the risk posed by fire. 
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Fig. 4: Evacuation maps on Steam Turbine for Steam Turbine Building and CCR  
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Annex – 1: HAZOP Worksheet 

Component Deviatio
n Causes Consequences Safeguard L C R Recomendation 

LBA40CP003 
(Pressure 
Transmitter Main 
Steam) 

High 
pressure 

Output of 
superheat
ed steam 
pressure 
is too 
high  

Steam turbine can 
over speed  

- T
urbine 
overspeed 
protection 
- H
P Bypass 
Valve 
- E
SV 
- C
ontrol Valve 
(MAA12FG

D 4 H - Installation of inlet pressure alarm 
for HP Turbine 
- Open the HP bypass valve to 
reduce the pressure of steam 
entering the HP Turbine 
- Simulation of Automatic turbine 
test once a year or when the 
shutdown 
- Examination of turbine over speed 
protection any outage or shutdown 
- Examination or pressure 
transmitter calibration at least once 
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151) 
 

a year 

LBA40CT003 dan 
 LBA40CT004 
(Temperature 
Transmitter Main 
Steam) 
 

High 
temperat
ure 

Superheat
ed steam 
temperatu
re output 
of high  

- May cause 
thermal stress on 
the pipe inlet and 
turbine blade 
- Can occur on the 
corrosion of pipes 
and turbine blade  
 

- H
P bypass 
valve 
- C
ontrol Valve 
(MAA12FG
151) 

E 3 M - Installation of inlet temperature 
alarm on HP Turbine 
- Drain to HP steam bypass valve 
- Use of material which has good 
resistance to corrosion and thermal 
stress 
- Inspection and calibration of 
temperature transmitter at least once 
a year 
 

 

Low 
temperat
ure 

Superheat
ed steam 
temperatu
re output 
of the low  

- May cause 
thermal stress on 
the pipe inlet and 
turbine blade 
- May cause 
corrosion and 
cavitations 
damage on turbine 
blade 
 

- H
P bypass 
valve 
- C
ontrol Valve 
(MAA12FG
151) 

E 2 L - Installation of inlet temperature 
alarm on HP Turbine 
- Open the HP bypass valve so that 
steam can flow to the HP bypass 
valve 
- Use of material which has good 
resistance to corrosion and thermal 
stress  
 
 

MAA50CP001 
(Pressure 
Transmitter inlet 
HP Turbine) 

High 
pressure 

Output of 
superheat
ed steam 
pressure 
is too 
high  

Steam turbine 
having over  
speed  

- T
urbine 
overspeed 
protection 
- E
SV 
- C
ontrol Valve 
(MAA12FG
151) 

B 4 E - Installation of inlet pressure alarm 
for HP Turbine 
- Examination of the turbine over 
speed trip every outage or shutdown 
- Examination or pressure 
transmitter calibration at least once 
a year 

MAA50CT018A 
(Temperature 
Transmitter in HP 
Turbine) 
 

High 
temperat
ure 

Temperat
ure of  
steam 
inlet HP 
Turbine 
very high 

Can cause thermal 
stress on the 
turbine blade and 
rotor 

Control 
Valve  

E 3 M - The use of materials that have 
good thermal stress resistance 
- Checking the turbine casing 
regularly at least 2x a year or every 
outage 

 

Low 
temperat
ure 

Temperat
ure of  
steam 
inlet HP 
Turbine 
very low  

- May cause 
thermal stress on 
the turbine blade 
and rotor 
- There was 
damage to the 
blade caused by 
cavitations  
 

Control 
Valve  

E 3 M - The use of blade material that has 
good thermal stress resistance and is 
not easily damaged by cavitations 
- Checking the turbine casing 
regularly at least 2x a year or every 
outage 

LBQ80CP001 
(Pressure 
Transmitter inlet 
A8 Extraction) 

High 
pressure 

Pressure 
of  steam 
in HP 
turbine 
high 

- The process of 
extraction to A8 
(hot heater) to be 
disrupted  
 

Control 
Valve 

E 2 L - Monitoring the process of 
extraction turbine 
- Examination or the pressure 
transmitter calibration once a year 

LBQ80CT001 
((Temperature 
Transmitter inlet 
A8 Extraction) 

Low 
temperat
ure 

- The 
temperatu
re in the 
low HP 
turbine 
Heat loss 
occurs in 
the 
extraction 
pipe 

- The process of 
extraction to A8 
(hot heater) to be 
disrupted 
- Energy steam 
heat on low so 
that the process 
will be interrupted 
on the hot heater 

Control 
Valve 

E 2 L - Monitoring the process of 
extraction turbine 
- Inspection and calibration of the 
temperature transmitter once a year 
- Selection of the heat pipe material 
loss low 
- Checking leaks in pipes 
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