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ABSTRACT 
The main objective of this project is to identify potential hazard operability issue in High Speed Balancing (HSB) and ammonia in 

plant location using a powerful technique in Generator and Turbine Rotor is  known as HAZOP. HAZOP study is a powerful 

technique and it recommended for prevention of exposure and protect humans, environments and properties. The HAZOP Study 

considered 7 P&ID's for the facility with a total of 10 nodes. The nodes were based on consistency in design and Operating intent 

and could be adequately defined as HSB process and Nitriding Furnace this project is to find out the realistic hazards in the 

industry and eliminate them at the design stage. Finally recommendations are made to eliminate such realistic hazards. 

Implementation of the recommendations given in this project work may increase the overall safety of the plant. 

 

KEYWORDS:  P&I Diagram,Nodes,HSBM,Nitriding Furnace 
 

INTRODUCTION 
 

The process flow of the Industry which is described in Fig 1.1.Thus it explains the total process of the 
Industry. Raw materials are procured from various vendors. Thus the procured materials are stored in the 
Fabrication bay. There the raw materials are shaped i.e., cutting, bending and other deforming process are 
done.Then come to fabrication shop welding, shearing, etc., process are done in order to deform the material 
.After welding the welded parts are marked and placed in separate place. After fabrication the materials directed 
to machining area. The machining which includes drilling, milling, threads cutting, grinding, etc., the heavy 
metals are lifted with the help of EOT cranes. 
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Fig. 1.1: Process Flow 

 

 
Fig. 1.2: Schematic diagram of Toshiba JSW Power systems

 
A hazard and operability study (HAZOP) is a structured and systematic examination of a planned or 

existing process or operation in order to identify and evaluate problems that may represent risks to personnel or 
equipment, or prevent efficient operation.

As for the basis HZOP study following steps should be available
1. Process flow diagrams 

2.Piping and instrumentation diagrams (P&
3. Layout diagrams 
4. Material safety data sheets 
5.Provisional operating instructions
6.Equipment data sheets Start-up and emergency shut
 

Benefit Of Hazop Study: 
Systematic and thorough examination of the assessed equipment with an 

statuses(scenarios) 
Possibility to evaluate the consequence of the failure of  personnel and finding such situations, where the 

mistake of personnel would have a significant consequences. 
Finding of new dangerous situations, 
 

III. About Nitriding Furnace: 

In Nitrating Furnace there is an two chemicals using one is ammonia another one is nitrogen. In 
chemicals ammonia is highly toxic but nitrogen is not toxi
required to absorb all the leaking ammonia at atmosphere, to overcome the difficulties and avert the disaster.
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A hazard and operability study (HAZOP) is a structured and systematic examination of a planned or 
order to identify and evaluate problems that may represent risks to personnel or 

equipment, or prevent efficient operation. 
As for the basis HZOP study following steps should be available 

2.Piping and instrumentation diagrams (P&IDs) 

5.Provisional operating instructions 

up and emergency shut-down procedures 

Systematic and thorough examination of the assessed equipment with an aim to identify the dangerous 

Possibility to evaluate the consequence of the failure of  personnel and finding such situations, where the 
mistake of personnel would have a significant consequences.  

Finding of new dangerous situations, a systematic procedure allowing to find new dangerous situation.

In Nitrating Furnace there is an two chemicals using one is ammonia another one is nitrogen. In 
ammonia is highly toxic but nitrogen is not toxic. An effective neutralization with an any solution is 

required to absorb all the leaking ammonia at atmosphere, to overcome the difficulties and avert the disaster.
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A hazard and operability study (HAZOP) is a structured and systematic examination of a planned or 
order to identify and evaluate problems that may represent risks to personnel or 

aim to identify the dangerous 

Possibility to evaluate the consequence of the failure of  personnel and finding such situations, where the 

a systematic procedure allowing to find new dangerous situation. 

In Nitrating Furnace there is an two chemicals using one is ammonia another one is nitrogen. In these 
c. An effective neutralization with an any solution is 

required to absorb all the leaking ammonia at atmosphere, to overcome the difficulties and avert the disaster. 
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Occupational Exposure Hazards: 
Inhalation of high concentrations produces violent coughing due to local action on the respiratory tract. If 

rapid escape is not possible, severe lung irritation, pulmonary edema and death can result. Lower concentrations 
cause eye irritation, laryngitis and bronchitis. Exposure to high gas concentrations may cause temporary 
blindness and severe eye damage. Direct contact of the eyes with liquid anhydrous ammonia will produce 
serious eye burns. Liquid anhydrous ammonia produces skin burns on contact. 

 
Engineering control measures: 

Engineering control measures are preferred to reduce exposures. General methods include mechanical 
ventilation, process or personal enclosure, and control of process conditions. Administrative controls and 
personal protective equipment may also be required. Use a suitable flameproof ventilation system separate from 
other exhaust ventilation systems. Exhaust direct to outside and supply sufficient replacement air to make up for 
air removed by exhaust system 
 
Personal protection: 

1. Eyes - Chemical goggles 
2. Hands - Rubber gloves 
3. Skin - rubber or plastic apron 
 

Handling and storage: 
Ammonia is generally stored in special grade steel containers. As per the IS: 4379-1967 the ground color of 

ammonia cylinder should be violet‘ (Re. No. 356 of IS:5-1961 colors for ready mixed paints) 
Always store full cylinders in upright position. Avoid dragging, rolling or sliding cylinders. Use trolleys for 

handling. Cylinders should be stored in a well ventilated area on a hard dry surface. Ventilation inlets should be 
at ceiling and floor level. Cylinders must be used on a "first in - first out" basis. Keep cylinders away from 
sources of heat. Keep away from children. 

 
Storage area: 

Storage area should be cool, dry, well ventilated, and clean of trash and protected from external heat 
sources.  

 
 
Fig. 1.3: Flow Diagram of Ammonia Plant 

 
1.Ammonia trolley 
2.Ammonia cylinder 
Regulator 
3.Hot water spray 
4.Water heater 
5.Raw water supply 
6.Liquid valve 
7.Vapour pipeline 
8.Heater 
9.Ammonia manifold 
10.Excess ammonia 
chain port 
11.Control panel 
12.Pressure 
13.Ball valve 
14.Non-return valve 
15.Pressure gauge 
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Emergency Procedure For Ammonia: 
Fire - Emergency Measures: 

� Press the Emergency button-PLC Panel 
� Shut-off Ammonia immediately nearby Valve  
� Inform the situation to facility team (HSE Team)  
� If fire starts press the manual call point (MCP) nearby. Communicate the emergency to Emergency 

Control Centre 
� Ammonia can from explosive compounds when combined with nitrogen 
  

Fire Fighting Instruction: 
� Evacuate all personnel from area  
� If possible without risk, stop the flow of Ammonia and then fight fire according to types of materials 

that are burning  
� Extinguish fire only if gas flow can be stopped, Use fire extinguisher (CO2 & DCP)to put off the 

initial fire. 
� This will avoid possible accumulation and re-ignition of a flammable gas mixture. 
� If possible, move adjacent cylinders away from fire area. 
 

Problem Identification: 
� Ammonia is extremely irritating to the mucous membranes, the eyes and the respiratory tract In 

presence of moisture,  
� it is highly corrosive and attacks most common metals. 
� Liquid  ammonia increases  considerably in volume when evaporated. 
� Danger due to pressure build up in a heated container, leading to hydrostatic ruptures with explosive 

violence is to be guarded. 
� Due to low concentration of ammonia with water mixture, then the electricity efficiency will be low. 

 
Results: 

� DATA COLLECTION 
� P & I DIAGRAM FOR NITRIDING FURNACE 
� P & IDIAGRAM FOR HSB 
 

Collection of nodes: 
Nitriding furnace: 

� Node 1-Water supply to ammonia cylinder or trolley 
� Node 2-Ammonia Cylinder to Ammonia Manifold 
� Node 3-Ammonia Manifold to control panel 
 

High Speed Balancing: 
� Node 1-Drive side lube oil system 
� Node 2-Oil storage system 
� Node 3-Cooling water system 
� Node 4-Test rotor side lube oil system 
� Node 5-Tunnel ventilation system 
� Node 6-Test rotor supervision system 
 

Conclusion: 
The HAZOP study can be done at any stage of a plant i.e the design stage or the pre-commissioning stage 

or in the running stage. By conducting this study to eliminate the all realistic hazards in the process industries. In 
this project, Piping and Instrumentation Diagram of the HSB and Ammonia plant has been made with help of 
plant incharge and process are divided into ten nodes.  
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