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I. Engineering Project, Contact Window, Mutual Manufacturer Discussion, Emergency Evacuation Route and Assembly Point, etc.
1. Contact Window:
	Project SN.
	Project Name
	Project Site
	Project Period 

Starts from
	To 

	61F45M03
	T-701 Tank Baseplate Weld Bead Shaving and Repair Project
	Tank Area
	March 10, 2013
	July 31, 2013


	Entrusting Party
	VCM Plant
	Safety Supervision Personnel
	To be appointed
	
	Supervisor
	○○○
	(05)681XXXX

	Maintaining Party
	Mailiao Maintenance Plant No. 1
	Construction Supervision Personnel
	○○○
	(05)681XXXX
	Supervisor
	○○○
	(05)681XXXX

	Contracted Manufacturer
	○○○
	Construction Site Supervisor
	○○○
	0916-XXXXXX
	Company Head
	○○○
	0916-XXXXXX

	Joint Operator
	
	Construction Site Supervisor
	
	
	Company Head
	
	

	Joint Operator
	
	Construction Site Supervisor
	
	
	Company Head
	
	


2. Plant Area Plane Layout: Construction Site ●, Emergency Evacuation Route →, Assembly Point ★.



3. Construction Content Description of This Case: 
3.1 Project SN. 61F45M03
3.2 Project Name: T-701 Tank Baseplate Weld Bead Shaving and Repair Project
3.3 Construction Plant Area: Mailiao VCM Plant (Tank Area)
3.4 Construction Period: From March 20, 2013 to July 31, 2013, a total of 124 calendar days
3.5 Project Scope: The main construction project of this case is EDC Tank T-701 Baseplate Weld Bead Repair and welding. 
This project includes a pressure test (with low-pressure air) and environment cleaning. 
3.6 For other requirements and drawings, see the Project Contract.
II. Work Safety Analysis A: Hazardous Operation Identification, Hazardous Materials, Hazardous Factors
	Possible hazardous materials in this project and their characteristics
	A. Dichloroethane (EDC): Colorless flammable liquid, inhaling its vapors may cause feeling sick, vomiting, headaches, losing consciousness, and irritation to the nose and throat; easily catches fire. 

B. Epichlorohydrin (ECH): Colorless flammable liquid, with an irritating smell similar to garlic, insoluble in water, but soluble in most polar organic solvents. 



	Possible hazardous factors  in this project
	1. Chemical Leaks

2. Fire 

3. Explosion 

4. Oxygen Deficiency

5. Falling 

6. Collapse 

7. Electric Shock 




III. Work Safety Analysis B: 
3.1 Highly hazardous operations, major hazardous factors in this project, and necessary protective measure "fast check list" 
	Major Hazardous Factors: 
Cue List
	Chemical Leak
	Fire 
	Explosion 
	Falling
	Collapse
	Suffocating
	Poisoning
	Scalding
	Cold Injury
	Corrosion Injury

	
	Electric Shock
	Radiation
	High  pressure
	Striking
	Crushing
	Cutting
	Clamping
	
	
	

	Necessary Protective Measures:
	Isolation
	Evacuation
	Blind Sealing
	Outage
	VOC Measurement
	Life Alarm
	Protective Clothes and Devices
	Fire Equipment
	Life Line
	Whole- process Supervision


	       Hazard Prevention
Operation
	Potential Major Hazardous Factors in This Project
	Necessary Protective Measures

	
	Chemical Leak
	Fire
	Explosion
	Falling
	Collapse
	Oxygen Deficiency
	Electric Shock 
	Evacuation
	Blind Sealing
	Whole- process Supervision
	Fire Equipment
	VOC Detection

	Hazardous Operation
	1
	Hot Work
	●
	●
	●
	
	
	
	
	●
	●
	●
	●
	●

	
	
	
	
	
	
	
	
	
	
	Safety Belt
	
	
	
	

	
	2
	High-place Work
	
	
	
	●
	●
	
	
	●
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	Evacuation
	Blind Sealing
	Life Alarm
	Whole- process Supervision
	VOC Detection

	
	3
	Limited- space Work
	
	
	
	
	
	●
	
	●
	●
	●
	●
	●

	
	
	
	
	
	
	
	
	
	
	Insulation
	Grounding
	
	
	

	
	4
	Electric Operations
	
	
	
	
	
	
	●
	●
	●
	
	
	


III. Work Safety Analysis B: 
3.2 Construction Procedure Safety Analysis of This Project
	Work Safety Analysis Record Sheet

	Analyst:
	○○○
	Analysis Date: 2012/11/20
	

	Qualification Certificates Required by This Project: Third Category Operation Supervisor, Oxygen Deficiency Operation Supervisor

	Operation Procedures
	Possible Hazards
	Hazard Sources
	Protective Measures
	Improvement Suggestions

	Major hazardous factor identification and analysis in this project
	1. Chemical Leaks 
2. Fire 
3. Explosion 
4. Oxygen Deficiency 

5. Falling
6. Collapse
7. Electric Shock
	1. There is EDC flammable liquid in the pipeline in the tank connecting from the outside, and failure or omission in the blind sealing would cause the gas to leak; during Hot Work, there may be the hazard of explosion, fire, etc. (1,2,3).
2. There may be the hazard of oxygen deficiency in the limited-space work (4).
3. There may be the hazard of falling and collapse caused by frame structure damaged during frame erection work in the tank (5,6).
4. There may be the hazard of electrocution caused by the cable wire cracking or being crushed during the electric work in the tank. 7
	1-1. Check whether the blind sealing plan is completed before the construction, and the construction personnel shall confirm and sign regarding the checking personnel’s review. 
2-1. Test the VOC before operation, and retest every two hours and record the results; control and register the personnel at the entrance; the operator in the tank shall wear a life alarm. 
2-2. Wear proper protective devices, such as an oxygen mask. 
2-3. Appoint a qualified oxygen deficiency operation supervisor to monitor and guide the entire process. 
3-1. Wear a double-hook safety belt; the scaffolding shall not be changed or damaged at will and shall be checked by the engineering unit on the second day after an earthquake. 
4-1. When connecting the temporary power supply, apply for electrical device maintenance personnel from the Formosa Company; a privately connected power supply is strictly prohibited. 
4-1. Equipment shall receive electrical checking and have the certificate of checking posted and shall be rechecked periodically. Check daily before operation. 
	


	Operation Procedures
	Possible Hazards
	Hazard Sources
	Protective Measures
	Improvement Suggestions

	Before construction
Confirmation of construction machines and tools
Machines and tools applied: 
1. Hand tools
2. Grinder 
3. Electric (argon) welder
	1. Electric Shock 
2. Crushing
3. Striking
	1. When using electric machines and tools, if there is defective insulation or broken wire skin of the machine or tool, it is possible to cause an electricity leak and thus an electrocution incident to the operator. 
2. The improper usage of manual tools may cause a sliding sprain or crush injury when applying force, or a spanner fall and personal injury from improper application of force (2,3).
	1-1. Electric machines and tools shall receive electrical checking and have the certificate of checking posted and shall be rechecked periodically. Check daily before operation. 
1-2. If the wire skin is broken, the power supply shall be stopped and replaced immediately. 
1-3. Before using electric machines and tools, insulation shall be tested to ensure that it is normal. 
1-4. The AC welder shall be equipped with an automatic electric shock prevention device, which shall be checked to be in normal condition. 
2-1. Use proper manual tools for dismantling. 
	


	Operation Procedures
	Possible Hazards
	Hazard Sources
	Protective Measures
	Improvement Suggestions

	Before construction
Reconfirmation of significant hazards
	1. Chemical Leaks
2. Fire 
3. Explosion 
4. Oxygen Deficiency
	1. There is flammable gas in the pipeline in the tank connecting from the outside, and failure or omission in the blind sealing would cause the gas to leak; during Hot Work, there may be the hazard of explosion, fire, etc. (1,2,3).
2. Operations in the tank belong to Limited-space Work. If the articles in the equipment list of Limited-space Work are not prepared well, there may be the hazard of oxygen deficiency. 
	1-1. Check whether the blind sealing plan is completed before the construction, and the construction personnel shall confirm and sign regarding the checking personnel’s review. 
1-2. Test the VOC before operation, and retest periodically. 
1-3. Other matters needing attention shall be referred to the JSA-D Limited-space Work Analysis Record. 
2.  Check the necessary protective devices listed below.
2-1. There shall be more than one set of ventilation devices.
2-2. Life alarm (SOS). 
2-3. Portable oxygen detector. 
2-4. The pressure of the air cylinder respirator (rescue) must be sufficient. 
94% of the oxygen cylinders have a breathing mask. 
2-5. First aid kit and communication apparatus. 
2-6. The lifeline shall be 18 mm nylon rope that can bear a load over 2,300 kg. 
2-7. Emergency rescue tripod, pulley or windlass. 
	


	Operation Procedures
	Possible Hazards
	Hazard Sources
	Protective Measures
	Improvement Suggestions

	During construction
A. Grinding
	1. Chemical Leaks
2. Fire 
3. Explosion 
4. Poisoning
5. Falling
6. Collapse
7. Oxygen Deficiency
8. Electric Shock
	1. Chemical leaks during grinding work in the tank may cause fire, explosion and poisoning 
  (1,2,3,4).
2. When operating on the scaffolding in the tank, there may be the hazard of falling and frame collapse (5,6).
3. Operations in the tank belong to Limited-space work, and there may be the hazard of oxygen deficiency (7).
4. There is the hazard of electric shock caused by the cable wire cracking or being crushed during the electric work (8).
	1-1. Control and register personnel at the entrance to limited space. 
1-2. Construct when the safety supervisor is present. 
1-3. During construction, prepare the necessary fire equipment and protective devices, such as the fire extinguisher, safety belts, protective clothes and devices, and anti-gas masks. 
2-1. Wear a double-hook safety belt; the scaffolding shall not be changed or damaged at will, and shall be checked by the engineering unit on the second day after an earthquake. 
2-1. Ventilation devices shall operate normally. 
2-2. During construction, review the blind sealing’s condition daily, and ask the safety supervision personnel to confirm and sign the review. 
2-3. Retest every two hours and record the results, and install one set of VOC detectors in the tank for complete process monitoring. 
2-4. Personnel shall wear the life alarm. 
4-1. When connecting the temporary power supply, apply for electrical device maintenance personnel from the Formosa Company; a privately connected power supply is strictly prohibited. 
4-2. Equipment shall receive electrical checking and have the certificate of checking posted and shall be rechecked periodically. Check daily before operation.
	


	Operation Procedures
	Possible Hazards
	Hazard Sources
	Protective Measures
	Improvement Suggestions

	B. Welding 
	1. Chemical Leaks
2. Fire 
3. Explosion 
4. Poisoning
5. Falling
6. Collapse
7. Oxygen Deficiency
8. Electric Shock
	1. Chemical leaks during grinding work in the tank may cause fire, explosion and poisoning (1,2,3,4,)
2. When operating on the scaffolding in the tank, there may be the hazard of falling and frame collapse (5,6).
3. Operations in the tank belong to Limited-space Work, and there may be the hazard of oxygen deficiency (7).
4. Because of defective insulation or broken wire skin of the electric (argon) welder, an electrocution incident may occur to the operator (8).
	1-1. Control and register personnel at the entrance to the limited space. 
1-2. Construct when the safety supervisor is present. 
1-3. During construction, prepare the necessary fire equipment and protective devices, such as the fire extinguisher, safety belts, protective clothes and devices, and anti-gas masks.

2-1. Wear a double-hook safety belt; the scaffolding shall not be changed or damaged at will and shall be checked by the engineering unit on the second day after an earthquake. 
3-1. Ventilation devices shall operate normally. 
3-2. During construction, review the blind sealing condition daily and ask the safety supervision personnel to confirm and sign. Apply according to the Limited-space Work when constructing. 
3-3. Retest every two hours and record the results and install one set of VOC detectors in the tank for complete process monitoring.  
3-4. Personnel shall wear the life alarm. 
4-1. The electric (argon) welder shall be inspected by electrical device maintenance personnel from the Formosa Company, and those qualified shall be allowed to enter for operation. 
4-2. The shell of the electric (argon) welder shall be grounded. 
4-3. Machines and tools, as well as wire, shall be laid highly in principle. 
	


	Operation Procedures
	Possible Hazards
	Hazard Sources
	Protective Measures
	Improvement Suggestions

	C. Pressure Testing
	1. Corrosion 
2. Explosion 
	1. If the water content in the pressure testing is too high, it may cause corrosion in the tank and operations to be abnormal. 
2. If the testing pressure is too high, it may cause the tank to shift out of shape or even explode. 
	1-1. The air for pressure testing shall be the processed air (PA) passing the air drier. 
2-1. There are 8ST inspection holes in the bottom of the tank, including 4ST inlets and 4ST outlets, which are used for open pressure testing. 
2-2. For the processed air of pressure testing, set the 1ST pressure regulating valve with a pressure of 0.3 Kg/cm2, and set the 4ST pressure regulating valve at the entrance of the tank with an entering pressure less than 0.05 Kg/cm2. 
2-3. Install the safety relief valve in the top of the tank as the automatic protective device. 
2-4. Test when the safety supervisor is present. 
2-5. Record the date, testing time and pressure for the pressure testing. 
	

	After construction
Environment cleaning
	1. Falling down
2. Sickness 
	1. Disorderly and dirty construction environments may cause personnel to fall down or get sick with poor health (1,2).
	1-1. Classify the construction waste and living waste and transport it to an appointed place after construction every day. 
	


IV. Work Safety Analysis C: Emergency Response
Emergencies such as chemical leaks, fires, explosions, pollution disasters, natural disasters or power outage of the entire plant area.The company’s construction personnel shall not participate in disposal work but evacuate to a safe place according to instructions.
1. For the construction site, emergency evacuation route, and assembly point of this project, refer to the plane layout on a previous page.
2. The emergency commander of this project is appointed to be: ○○○，Tel.0916-XXXXXX
When construction personnel of the company get sick or injured.
1. The emergency rescue person of this project is appointed to be: ○○○，Tel.0916-XXXXXX
2. Injured personnel shall be sent to the local Yunlin Chang Gung Hospital, Tel. 05-6915151
Emergency response and Formosa contact person:
When an emergency situation occurs, all personnel shall assemble in the tank lounge and be counted by ○○○, the results of which shall be reported to the safety supervisor for summary and general report.
1. Safety Supervisor: (appointed by processing personnel) Tel. (to be appointed)
2. Supervisor: ○○○                             Tel.05-681XXXX
Necessary protective devices in this project’s construction: protective mask, goggles, gloves, backpack double-hook safety belt, and protective clothing (including the cushion package), etc. have been properly prepared.
V. Work Safety Analysis D: High-hazard Operation Construction Project Safety Analysis (if necessary)
	High-place Operation Work Safety Analysis Record Sheet (General)

	Analyst: 
	
	Prepared Date: 
	Regular educational training related to record contents have been developed by the Company

	Qualification Certificates Required by This Project: (1) Labor Safety and Health Manager

	A. General work safety regulations and precautions

	1. Any scaffolding not tested to be qualified shall not be used and shall be surrounded by a warning line to prevent any entrance if necessary. 
2. If it is possible that falling objects can cause a disaster, there shall be equipment or wallboards to prevent the object from falling. 
3. There shall not be obstacles between the work surface and safety net, and there shall be enough clearance under the safety net so that the falling person does not strike the plane or structure below. 
4. The load on the scaffolding shall not exceed the safety load and shall avoid unbalanced conditions. 
5. Mechanical equipment shall not be laid or operated on the scaffolding to avoid the vibrations from affecting safety. 
6. There shall be safe equipment for going up and down from work platforms and High-place Work areas. 
7. Material stacked or placed at the construction site shall not cause danger to personnel (access) safety. 
8. Materials, tools or other articles shall be moved up or down using proper methods. Directly throwing such objects is not allowed. 
9. The wood plate used for the gang plank or passage shall be installed stably and supported properly to avoid drooping caused by overloading or an imbalance. 
10. Check whether the construction material has defects. Do not use obviously damaged, misshaped or corroded materials. 
11. If personnel working in high places may fall, there shall be a safety net (in accordance with laws and standards). 
12. Protective equipment of operators (such as a helmet and safety belt) is prepared. 
13. Set the hook hanging in the life line or the fixed place for personnel of High-place Work wearing safety belts. 
14. Check the safety net and accessories once per week. Worn, degraded or defective safety nets shall not be used any more. 
15. When working in the tank, all the pipelines transmitting gas or liquid, or the inlets and outlets of the tank shall be blind sealed and have the safety warning sign of “No Power Transmission in Construction” hung upon it. 
16. All possible switch boxes of electrical equipment that are related to power transmission should be locked (keys shall be kept by construction personnel or a designated person) and hung with safety warning sign or hanging sign of “No Power Transmission in Construction”.
17. Perform operation safety confirmations before construction.


	Operation Procedures
	Possible Hazards
	Hazard Sources
	Protective Measures

	B. Before High-place Operation
	1. Crushing
2. Falling

	1. Scaffolding material stacked in the passage may block personnel from passing and cause collapses and toe crushing hazard (1).
2. Since the material carrier is not fixed, there may be falling hazards when moving it (1).
3. Drinking alcohol will cause a lack of concentrating (2).
4. Not wearing a safety belt or not hanging it from a fixed place can cause falls (2).
	1-1. Scaffolding areas shall have warning lines and relevant marking data. 
1-2. Materials shall not be stacked on the personnel access line. 
1-3. Construction personnel shall wear safety shoes. 
2-1. When carrying scaffolding material, it shall be bound tightly. 
2-2. When carrying materials, personnel shall not sit on the material. 
3-1. Before construction, alcohol shall not be drunk or taken into the plant. 
3-2. The balance beam test shall be taken before entering the site. 
4-1. Wear a backpack double-hook safety belt and be sure to hang it from a fixed place. 

	C. During High-place Operation
	1. Striking
2. Falling
3. Collapse
	1. If construction personnel is walking and does not notice an obstacle, there may be a head striking and falling hazard (1,2).
2. If construction personnel does not wear a safety belt according to the high-place operation regulations, there may be a falling hazard in the construction (2).
3. If scaffolding does not have a quality inspection, there may be a collapsing hazard. 

	1-1. In high-place operations, personnel shall wear a helmet and buckle the belt properly. 
1-2. It is forbidden to run or play on the scaffolding. 
2-1. Operation on the work platform shall require a backpack double-hook safety belt, and make sure that the hook hangs from a fixed place.
2-2. Safety equipment shall be used whenever going up or down more than 1.5 m. 
2-3. The scaffolding working platform shall be laid fully and the top and middle handrail and toe board opening rail set; afterwards, the draw bar shall be set in and out of the scaffolding, and the end protective rail shall be isolated; then the construction shall be started. 
2-4. The opening on the wall shall not be larger than 20 cm, or a safety net shall be added to the opening. 
2-5. The structure of the scaffolding shall not be changed at will. 
3-1. If the scaffolding does not have an inspection to be qualified, entering for operation is not allowed. 


V. Operation Safety Analysis D: High-hazard Operation Construction Project Safety Analysis (if necessary)
	Fire Operation/Operation Safety Analysis Record Sheet (General)

	Analyst:
	
	Prepared Date: 
	Regular educational training related to record contents have been developed by the Company

	Qualification Certificates Required by This Project: (1) Labor Safety and Health Manager (2) Acetylene Welding Worker (3) Welder Certificate

	A. General work safety regulations and precautions

	1. Clean or make proper protective isolation for flammable or explosive materials within a 25-meter radius around fire operation workplaces.  

2. Protective equipment, rescue equipment and usage methods have been established.
3. Upper and lower floors at the construction site or gantry’s hole and spark flying distance have been isolated or fire proofed. 
4. Use fireproof cloths or other appropriate spark collectors to create a fireproof screen to avoid the flying of sparks and slag. 
5. Have equipment within construction area protectively isolated or set up control signs around said equipment. 
6. Welders and other electrical equipment are qualified with the regulations of the factory and have the qualification certificate of automatic inspection. 
7. Have hydrants and fire hoses checked and fire extinguishers properly prepared. 
8. Power shall be used in accordance with Temporary Electricity Management Regulations, and unauthorized access to power and increased electricity loads shall not be permitted. 
9. All pipe lines and the tank’s interior around the construction site have been emptied. 
10. Ventilation facilities, appropriate personal protective equipment and safety facilities for other maintenance personnel are ready.
11. All possible switch boxes of electrical equipment that are related to power transmission should be locked (keys shall be kept by construction personnel or a designated person) and have safety warning sign or hanging sign of “No Power Transmission in Construction”.
12. Protective equipment for personnel who enter oxygen deficiency operations has been configured.
13. The used oxygen, acetylene cylinders shall be secured; the top shield and rubber tubes shall be tied up before use.  

14. Pipe line joint operation shall confirm the inspection items.
(1) Whether it has confirmed with the processing unit the pipe line position and Tie-in point before pipe line joining. 
(2) Whether it has set out, underlined and put up signs (construction time, fluid name, and construction unit) before pipe line joining. 
(3) Whether it has confirmed that all drains and vents of the Tie-In main pipe line have been emptied before pipe line joining. 
(4) Whether pipe line is nitrogen sealed. 
15. Perform operation safety confirmations before construction


	Operation Procedures
	Possible Hazards
	Hazard Sources
	Protective Measures

	B. Before Fire Operation
	1. Chemical leaks
2. Fire
3. Explosion
4. Oxygen Deficiency
5. Poisoning
	1. If there are flammable, explosive or harmful substances in the workplace, or pipe line or inlet and outlet holes have not been completely sealed, it may cause fire or explosion when leakage occurs (1,2,3).
2. Construction without the confirmation of the emptiness of substances in the tank may cause explosion, anoxic and poisoning (1,2,3,4,5).
3. If using welding bronze or lead in the workplace, it may cause poisoning to personnel when smoke ventilation is poor (5).
	1-1. All pipe lines and the tank’s interior around the construction site shall be checked and have been isolated, blind sealed, and emptied in accordance with regulations, and the points of isolation and blind sealing shall have safety warning signs; supervision personnel and the third party of supervision need to confirm and sign. 
1-2. The manufacturer shall  independently prepare a 5-in-1 gas detector and shall not start construction until the flammable/poisonous substances in and around the construction site are within the qualified safety range. 
2-1. Confirm that ventilation is effective and continuous before entering or being in a confined space; immediately stop working if feeling abnormal. 
2-2. Handle protective measures in accordance with confined operations. 
3-1. Indoor workplaces should be in normal operating flux level, and the direction of ventilation equipment and outlets shall be in safe positions. 


	Operation Procedures
	Possible Hazards
	Hazard Sources
	Protective Measures

	C. During Fire Operation
	1. Fire
2. Explosion
3. Electric Shock
	1. Any flying of sparks and slag or the flame’s heat waves may possibly cause fire or explosion (1,2).
2. In the case of improperly connecting to power or exceeding the electricity load, the wire may produce fire (1,2,3). 

3. If construction equipment has not been completely checked and cleaned or high-temperature slags may cause fire and danger to the factory (1,2).
4. Cylinders placed on the site are not vertically fixed, and  gas valves are not closed after the completion of work (1,2). 

5. Poor insulation of electrical motors or improper use can easily cause electric shock to personnel (3).
	1-1. Prevent the flying of sparks in construction and configure five fireproof blankets or other suitable spark and slag collectors. (Implement in accordance with the Fireproof Blanket Laying Safety Operation Standard). 

1-2. Fire operation sites shall take watering process into consideration first to control spark hazards. 

1-3. In addition to not leaving combustible residues near ditches, the possibility of source emission shall be controlled, and ditches shall be covered to prevent sparks from entering.  

1-4. Set the fire extinguisher near an accessible place in the construction site; the fire extinguisher shall be qualified checked and available to be used at any time. 

1-5. Properly prepare masks, gloves, goggles, dust (poison) protective masks and other personal protective equipment for construction workers. 

2-1. Welding equipment shall be connected to a designated switch and be firmly locked. 
2-2. The return line of electric welding shall be connected to the object itself. It is forbidden to connect to the pipes and equipment with combustible materials inside. 

3-1. Daily check construction equipment and materials after the completion of construction; especially do not leave the site until the slag around is cleaned. 

4-1. Transport cylinders out of the processing area after construction every day; the approval of the processing supervisor is needed if cylinders need to be put on site.
5-1. Relevant electrical equipment shall have qualified inspection certificates. The AC welder shall have an automatic electric shock prevention device set up and its function confirmed.  
5-2. An external AC power adapter and welder shall be grounded. 

5-3. Necessarily elevate or cover the wires to prevent wires from crossing the road and contacting water. 

5-4. Do not carry out welding operations outdoors if there are no rainproof measures. 


V. Operation Safety Analysis D: High-hazard Operation Construction Project Safety Analysis (if necessary)
	Limitation Operation/Operation Safety Analysis Record Sheet (General)

	Analyst: 
	
	Prepared Date: 
	Regular educational training related to record contents have been developed by the Company

	Qualification Certificates Required by This Project: (1) Labor Safety and Health Manager (2) Oxygen Deficiency Operation Supervisor (3) Emergency Operation Supervisor

	A. General work safety regulations and precautions

	1. The recycling, blowing, ventilation and environmental pollution prevention of residual liquids in oxygen deficiency operations have been prepared. 

2. Protective equipment, rescue equipment and usage methods have been set. 
3. Contacting equipment of the staff and supervisory personnel who enter oxygen deficiency operations has been set. 
4. All holds in to-be constructed facilities have been opened to flow air. 
5. Ventilation facilities, appropriate personal protective equipment and safety facilities for other maintenance personnel have been prepared. 
6. All possible pipes for sending air and liquid or holes for inlet and outlet materials shall be sealed and labeled with the safety warning sign of “No Operations in Construction”. 
7. Protective equipment for personnel who enter the oxygen deficiency operation has been configured.
8. All possible switch boxes of electrical equipment that are related to power transmission should be locked (keys shall be kept by construction personnel or a designated person) and have safety warning signs or the hanging sign of “No Power Transmission In Construction”. 

9. Electrical appliances and power supply equipment are qualified. 
10. Leakage disconnection devices, electric shock prevention devices and other energy isolation measures have been completed. 
11. Lighting voltage in the equipment is limited to 24±10% volt level; in the wet container, the operations in small containers shall be less than 12±10% volt level. 
12. Implement flammable/toxic/oxygen testing in and around the operation equipment. 

13. Warning, prohibitions and possible hazards in oxygen deficiency operations shall be obviously published at the entrance of the workplace. 
14. Perform operation safety confirmations before construction; the safety supervisor must be perform supervision at all times during the construction. 


	Operation Procedures
	Possible Hazards
	Hazard Sources
	Protective Measures

	B. Before Limitation Operation
	1. Oxygen Deficiency
2. Electric Shock
	1. Non-related personnel who enter the confined space by mistake have the potential of an oxygen deficiency hazard (1).
2. Not knowing whether the confined space and working environment contain hazardous substances that have the potential of a hazard to human body and safety (1).
3. Insufficient oxygen in confined working space (1).
4. The potential hazards of the occurrence of electric shock or spark when the electrical connector or voltage is too high (2)
5. Insufficient first-aid equipment or training (1,2).
	1-1. Confined working areas shall be set up with construction signs; going in and out of the operation requires registration. 
1-2. No construction without supervisor’s presence; X solid board is needed to seal the entrance when the construction site is out of operation. 

2-1. Construction personnel must first attend the factory’s safety and health training and daily safety and health training before construction. 
2-2. Carry out the analysis of hazardous substances before construction; construction personnel shall receive JSA training to be made aware of hazardous substances and their features. 

3-1. Confirm that ventilation equipment is effectively and continuously ventilating before entering the confined space and during operation as well; immediately stop the operation if it is abnormal. 
4-1. Gas cylinders are not allowed to be brought into the slot; make sure the wire insulation and contact end of electrical tools, lighting and other equipment are tightly locked; charged parts shall be completely covered and cannot be exposed. 
5-1. Designate one person to be responsible for emergency response management and to regularly receiving first-aid training. 
5-2. Place first-aid equipment and communication equipment on site and confirm their functions. 
5-3. The load of an 18 mm nylon lifeline supports more than 2,300 kg. 
5-4. Ready to wear siren signs of life (SOS) and B B.CALL oxygen sensor.


	Operation Procedures
	Possible Hazards
	Hazard Sources
	Protective Measures

	C. During Limitation Operation
	1. Chemical Leaks
2. Fire
3. Explosion
4. Oxygen Deficiency
5. Falling
6. Collapse
7. Electric Shock
	1. Combustible gas liquid may possibly exit the pipeline that links from outside in the tank; the negligence or omission of blind closure will cause gas liquid leakage, which may cause explosion, fire and other hazards of fire explosions (1,2,3).
2. Oxygen Deficiency hazards may occur in confined operations (4).
3. If the frame or gantry structure is destroyed in tank construction, collapse and personnel falling may happen (5,6). 

4. Electric shock may happen if cables crack, are damaged or have poor insulation (7).
	1-1. Check whether the blind closure is completed before construction; construction personnel shall face-to-face confirm with supervisor and the third party of safety supervision.
1-2. Carry out VOC measurement and regular testing before operation; the five-in-one gas detector shall be calibrated every six months. Place calibration report on the construction site for verification. 
1-3. Personnel shall wear proper protective equipment, such as gas masks. 

2-1. Designate a supervisor with an oxygen deficiency operation certificate to carry out supervision at all times. 
2-2. Carry out VOC measurement before operation, and re-measure every two hours and record the results; personnel to control registration at the entrance is required; the staff who work at the tank shall wear life siren. Oxygen concentration in the tank is detected to be (over 18%). 
3-1. Wear double hook seat belt in construction; do not arbitrarily change or destroy scaffolding; the engineering unit shall recheck the next day after an earthquake. 

4-1. When making temporary power, apply for approval from the electrical maintenance staff from Formosa Plastics Corporation to connect the electricity; it is strictly prohibited to connect power without permission. 

4-2. Electrical equipment shall be subject to electrical inspection, have its inspection certificate posted, and receive regular re-inspection and  independent inspection before operation. 


V. Operation Safety Analysis D: High-hazard Operation Construction Project Safety Analysis (if necessary)
	Power Utilization Operation/Operation Safety Analysis Record Sheet (General)

	Analyst: 
	
	Prepared Date: 
	Regular educational training related to record contents have been developed by the Company

	Qualification Certificates Required by This Project: (1) Labor Safety and Health Manager

	A. General work safety regulations and precautions

	1. Set up insulating protective equipment or wear insulating protective equipment when staff engages in inspection, repair, installation, removal and other live electric (proximity) operations to avoid feeling electric shock.
2. When performing live electric (proximity) maintenance and other operations on a particularly high voltage circuit or its support insulators, the used operating equipment, metal tools, materials and other electrical conductors shall be kept a proper distance from the body. 
3. Cut off power and make sure that the circuit is without residual charge and that the power switch is locked and hung with safety warning signs before performing electricity or circuit line maintenance or other operations near the electric line. 
4. High-voltage cables and wirings shall use pulling wheel, and cables shall not be dragged on the ground. 
5. Portable fire extinguishers shall be provided around power switch boxes and generators, which shall be marked with obvious safety warning signs. 
6. Power switches shall be set up with switch box protection, an appropriate leakage circuit breaker, and a safety device to prevent overload, as well as be tested to be normal by a qualified electrician before construction.
7. Live parts of electrical appliances shall be set up with electric shock guards and other protective facilities to prevent touching and be hung with safety warning signs. 
8. Insulating coating of used power wire and grounding wire shall not be aged or damaged, and the wire connecting part shall be sufficiently close not heated.
9. Stand away from electrical appliance with power switch and set the ON/OFF operating switch at or near its body, or use a knife switch as an operating switch.
10. The same shunt power switch or plug shall not be used for an electrical appliance with more than two loops. 
11. The AC welder shall be set up with a device that automatically prevents electric shock, and the function shall be reviewed to be running well.
12. Temporary electrical wires or mobile wires that are placed across the path or in places where vehicles are moving in and out shall be arranged overhead or buried underground or with necessary safety measures in accordance with regulations.
13. Two ends of electrical wire, grounding wire with power switch, or a body shell shall be locked with crimping terminals, washers and screws.
14. Perform operation safety confirmations before construction.


	Operation Procedures
	Possible Hazards
	Hazard Sources
	Protective Measures

	B. Before Power Utilization Operation
	1. Fire
2. Explosion
3. Electric Shock
	1. Welding equipment with improper electricity distribution in a processing zone may cause fire, explosion and electric shock (1,2,3).
2. Other electrical equipment that can produce sparks with improper electricity distribution in a processing zone may also cause fire, explosion and electric shock (1,2,3.)
3. Electrical equipment with poor insulation or operated in a wet workplace can easily cause electric shocks to personnel (3).
	1-1. Do not use welders that have not been checked to be qualified.
1-2. Use electrical wire to connect secondary side grounding line to the body of welding equipment, not tubes or pipes. Metal part of the terminal shall be wrapped with insulating tape.
1-3. Welder's handles or handles of current and voltage regulators shall be covered with insulating coating. 
1-4. Set up the welder with a device that automatically prevents electric shock and confirm its function. 
2-1. Do not place welders in wet areas, oil or areas that easily form puddles and other non-dry places. For those that have to work in wet work areas, the equipment and wires shall be put in high places and properly fixed. Welders shall be located far away from danger zones, such as outside waste water ditch.
2-2. The connecting part of wire shall be tight and covered to avoid the possibility of producing sparks.
3-1. Raise or cover wires to avoid crossing the road or touching the surface of the water when necessary. The cover of wires shall not be damaged; all live parts shall be covered with insulating tape. 
3-2. All electrical equipment shall be grounded. 


	Operation Procedures
	Possible Hazards
	Hazard Sources
	Protective Measures

	C. During Power Utilization Operation
	1. Fire
2. Explosion
3. Electric Shock
	1. Failure to be in accordance with regulations to insulate, blind seal, empty, inspect or set up safety warning signs in workplace, or the failure of protective effectiveness will cause danger (1,2,3).
2. Unauthorized electricity distribution can cause electricity hazards (1,2,3).
3. Unauthorized live electrical work can cause electric shock hazards (3). 
	1-1. For any operation that is connected to a tank or pipe in a processing zone, all such operations need safety supervision personnel and supervisor to confirm the implementation of blind seal and emptying plan and to pay attention to significant changes in the environment at the construction site.
1-2. Configure five-side fire blanket or other device to collect sparks, slag and other such things in the workplace. Regard on-site electric work as fire work and refer to the hazard patterns of fire work and protective measures.
2-1. Electrical connections of the contractor's electric equipment in a processing zone are done by the engineering unit; power shall be cut off after the completion of each work. 
3-1. Supervision personnel are required to supervise live electrical work at all times; otherwise, such work is not allowed. 


V. Operation Safety Analysis D: High-hazard Operation Construction Project Safety Analysis (if necessary)
	Suspension Operation/Operation Safety Analysis Record Sheet (General)

	Analyst: 
	
	Prepared Date: 
	Regular educational training related to record contents have been developed by the Company

	Qualification Certificates Required by This Project: (1) Labor Safety and Health Manager

	A. General work safety regulations and precautions

	1. Carry out automatic inspection on lifting equipment, wire ropes, chains, hooks and other equipment and record the results before carrying out lifting operations; make sure they are safe and reliable and are not allowed to be used if abnormal.
2. Set safety warning signs in turning radius of the lifting boom in the lifting construction site in advance before lifting operations begin and assign staff to supervise; only construction personnel are allowed to enter inside.
3. Crane operators shall have an operating certificate issued by a competent authority. 
4. The equipment of crane operators shall have a valid "Safety Inspection Certificate" issued by a government agency.
5. Lifting operators shall have a qualification certificate that they bring while working; wear helmets; comply with the regulations of high operation when carrying out high operations. 
6. Set functional slip sheet, winch limiter, winch alarm and other safety devices in the crane hook. 
7. No one is allowed to lift along with the lifting heavy objects or hoisting machinery. Take reliable safety measures and have it approved by a field commander if something has to be lifted along with it in exceptional circumstances.
8. Fix safety female cable to the beam when lifting steel frame; hang the safety female cable on the hanger of steel column after positioning the lifting; it shall have two hanging points that shall be tied with two steel cables. 
9. When operating on soft or slanted ground, the four feet of the crane shall be sufficiently strong and the pads shall be properly sized to prevent depression and tilting. 
10. Use guide line to control direction and prevent swinging in the air when lifting heavy objects or elongated work pieces. 
11. Do not use excavators, bulldozers and other such equipment as a crane. 
12. Do not use pipes, pipe racks, poles, or electrical and mechanical equipment as a lifting anchor. 
13. The lifting weight shall be within the rated load. 
14. Mark the maximum load weight on the hook. 
15. Have safety equipment for going up and down (such as a ladder, etc.) and a vertical female cable with safety belt in steel column lifting operations.  
16. Perform operation safety confirmations before construction. 


	Operation Procedures
	Possible Hazards
	Hazard Sources
	Protective Measures

	B. Before Suspension Operation
	1. Crane Rollover
	1. Inadequate crane load
2. Uneven ground, soft soil 
3. Not fully extended support base. 

4. Crane colliding with vehicles. 

5. Inadequate training of operating personnel. 
	1-1. The supervisor and supervision personnel shall confirm the weight of lifting equipment and the crane's specifications together before the operation. 
2-1. The crane shall be fixed on the surface with hard level, and the support base shall use sleepers. 
3-1 Complete the crane in the extending support base and do not operate the boom until the crane body remains at the same level.
4-1. Place warnings around the radius of crane operation; the contractor shall assign personnel to assist commanding vehicles to avoid non-relevant personnel or vehicles from straying into the area. 
5-1. Both crane operator and hanging commander need a license. 


	Operation Procedures
	Possible Hazards
	Hazard Sources
	Protective Measures

	C. During Suspension Operation
	1. Crane Rollover
2. Object Dropping
3. Fall
4. Striking
5. Electric Shock
	1. Cracking slings and an uneven hanging position can cause an object to be dropped.
2. Excessive wind speeds cause lifted objects to shake and fall down (1,2).
3. Standing at the edge of the floor to command or to lift personnel.  

4. Touching nearby wires, equipment or piping inside the turning radius causes electric shock to personnel or damage to equipment (4,5).
	1-1. Confirm the lifted object's center of gravity position; confirm the effectiveness of the winch prevention device and overloading device. 
1-2. Do not use deformed or cracked hooks, shackles, or chain links as crane's hanging utensils.
2-1. Carry out wind speed measurement; stop working immediately if the maximum wind speed exceeds 10 m/min. 

3-1. Commander shall wear safety belt throughout the operation; no personnel is allowed to be aboard with the crane operator.
4-1. Check nearby wires, equipment or piping before lifting operations and keep a safe distance. 
4-2. The lifting radius shall be kept empty. 


V. Operation Safety Analysis D: High-hazard Operation Construction Project Safety Analysis (if necessary)
	Water Jet Scalpel Operation/Operation Safety Analysis Record Sheet (General)

	Analyst: 
	
	Prepared Date: 
	Regular educational training related to record contents have been developed by the Company

	Qualification Certificates Required by This Project: (1) Labor Safety and Health Manager

	A. General work safety regulations and precautions

	1. Workers shall wear helmets, goggles, waterproof clothing, plastic gloves, earplugs, and safety rain boots.
2. Use other suitable safety protective equipment and facilities when engaging in overhead operations. 
3. Workers shall wear suitable safety protective clothing when engaging in dangerous water jet operations. 
4. Confirm that the inner part of dangerous equipment or piping is empty before implementing operations. 
5. Set up proper roadblocks and yellow warning tape to isolate the water jet operating range (at least 2.5 meters away from the injection point).
6. Hang up the warning sign “Remain accessible, high-pressure spray equipment is in operation”; non-operating personnel are not allowed to enter. 
7. Properly protect the facilities to prevent transportation vehicles or crane trucks from rolling over the pipes that cross the road. 
8. Do not modify the device of water jet gun trigger (or fasten it by tape); said trigger shall have the function to stop water when it is loose; make sure the function of the safety switch is normal before use.
9. Pull the brake of carrying vehicles in the water jet equipment; place wheel stalls.
10. Make sure the gauge is functioning well and that the surface is clear and indicating the critical line of the operating pressure. 
11. Do not remove the pressure adjustment valve at the entrance of the high pressure pump. 
12. Do not damage or break the nozzle of the spray gun. 
13. The spray gun shall be installed behind the automatic pressure relief system. 
14. Stop the electricity immediately when the power equipment around the working zone is dangerous to the operator. 
15. Clean the equipment and make sure that the function of the fire extinguisher is normal. 
16. Consider the safety of the mechanical equipment within the operating range; set up a protective barrier to prevent liquids or small particles out of the operating spray system. 
17. Check all working zones and move all scattered materials to reduce the danger of staff slipping or falling down on obstacles. 
18. The pump operator shall further confirm whether the piping and connectors of the spray gun or nozzle are cracking or leaking after starting the system. 
19. The engine of the water jet diesel machine and the shell of the diesel barrel shall be grounded. 


	Operation Procedures
	Possible Hazards
	Hazard Sources
	Protective Measures

	B. Before Water Jet Scalpel Operation
	1. Explosion
2. Striking
3. People Injured
	1. Not installing fire extinguishers on water jet vehicles or generator’s exhaust pipes in the processing zone or the failure of fire extinguishers may cause the explosion of nearby flammable gas.
2. Warn unfinished or other driving vehicles not to hit personnel, vehicles or equipment when parking or moving vehicles. 
3. The use of a non-regularly checked and qualified water jet machine may cause unpredictable danger to personnel. 
	1-1. Vehicles and generators shall be required to be installed with fire extinguishers when entering the plant and make sure their function is normal. 

2-1. Use warning tape to indicate equipment and operating range; the contractor shall assign staff to assist commanding vehicles to avoid non-relevant staff or vehicles from straying into dangerous areas. 

3-1. Inspect machinery and make daily and monthly checklists. 
3-2. The operator of the water jet machine shall obtain the qualification license issued by the water jet unit or equipment dealer. 


	Operation Procedures
	Possible Hazards
	Hazard Sources
	Protective Measures

	C. During Water Jet Scalpel Operation
	1. Falling 
2. Cutting
3. Industrial Safety Accident
	1. Changing the construction area or position of water jet operation or no assistance when moving causes hands to become unsteady and out of control due to too long operation and falling may occur.
2. Not assigning staff to supervise the water jet operation; if the running of a compressor cannot be stopped immediately, a cutting accident may happen.
3. Due to negligence that causes damage of on-site instruments (meter), control valves, cables, impulse piping, and processing piping in water jet's rust-removal operations may cause industrial safety accident. 
	1-1. Wear protective glasses, safety rain boots, waterproof clothing, ear plugs, protective clothing, and metatarsal protective covers when operating the water jet machine. 
1-1. Group two employees to collaborate the work and the work shall not be more than two hours of continuous operation; if the work is more than two hours, there shall be 20 to 30 minutes to rest or replace the staff to rotate the operation.
1-2. In addition to the operator of the water jet gun, assign staff to fully supervise the operation; stop the running of the compressor immediately in an emergency situation. 
1-3. The water jet gun shall not be pointed at a human regardless of whether it is in use or not, and it is forbidden to modify the water jet gun and use rope, tape and other items to tie the trigger of the water jet gun.
2-1. Close the water jet gun first before the water jet operator moves its position.
2-2. Follow supervision personnel or commander to implement when more than two workers are operating to avoid staggered operation.  
3-1. Carry out hazard identification on equipment piping within the working range when doing water jet operations; take protective measures and formulate emergency plans. Conduct educational training. 


V. Operation Safety Analysis D: High-hazard Operation Construction Project Safety Analysis (if necessary)
	Put-up and Removal Operation/Operation Safety Analysis Record Sheet (General)

	Analyst: 
	
	Prepared Date: 
	Regular educational training related to record contents have been developed by the Company

	Qualification Certificates Required by This Project: (1) Labor Safety and Health Manager

	A. General work safety regulations and precautions

	1. Non-relevant people are not allowed to enter working areas without authorization. 
2. Remove protruding nails from used materials. 
3. Gantry scaffolding and construction materials shall not be significantly damaged, deformed or corroded. 
4. Gantry scaffolding and construction materials that are made of wood shall not have its flaws covered with paint or other treatments. 
5. Gantry scaffolding and construction materials shall be fully supported by bracing materials. 
6. Do not use loose bricks, drain pipes, chimneys or other inappropriate materials to support scaffolding and construction gantry. 
7. The foundation ground of the scaffolding and construction gantry shall be even and solid, as well as padded with suitable materials to avoid slipping or uneven settlement. 
8. The epithelial height of the top railing shall be 1.2 M, and the height of the file foot shall be more than 180 MM, with a medium setting for the middle railing. 
9. A staircase that is more than 8 m shall set a rest platform under each 7 m. 
10. Frame materials, main column, and crosspiece stepping materials shall not be loose or damaged. 
11. Set a fixed point to firmly connect with the structure within 5.5 m in the vertical direction and 7.5 m in the horizontal direction of the scaffolding. 
12. Set up a protective net and other such things to prevent objects from falling down if there is a structure near the scaffolding or the scaffolding crosses an aisle. 
13. Place safety up and down ladder for laborer if the distance between the upper and the lower frame is 1.5 M, and the surface of the ladder shall be more than 15 cm, covered and gapless.
14. Set cross rod and horizontal rod on both sides of the scaffolding workbench. 
15. Perform operation safety confirmations before construction. 


	Operation Procedures
	Possible Hazards
	Hazard Sources
	Protective Measures

	B. Before Put-up and Removal Operations
	1.Collapse
2.Crushing

	1. The stacking of scaffolding materials in the passageway hinders the movement of personnel and is prone to collapse, which can crush someone’s toe. 
2. Transported materials are not fixed and are prone to fall down when being moved (1,2).
	1-1. Have warning range and relevant indicator data about the placement of the scaffolding. 
1-2. No materials are allowed to be stacked on the staff's moving line. 
1-3. Construction workers shall wear safety shoes. 
2-1. The materials on the scaffolding shall be firmly fixed during transportation. 
2-2. Staff is not allowed to sit on the materials when transporting the materials. 


	Operation Procedures
	Possible Hazards
	Hazard Sources
	Protective Measures

	C. During Put-up and Removal Operations
	1. Striking
2. Fall
3. Collapse
	1. Something may hit or fall down on a construction worker’s head if he does not pay attention to obstacles or plays while walking (1,2).
2. There is a falling risk in construction if a worker does not  comply with the regulations of  overhead operations to wear a safety belt.  

3. With unchecked scaffolding exists the risk of collapse. 
	1-1. Dismantling scaffolding, same as overhead operation, shall be carried out in accordance with the hazards of overhead operations and their protective measures. 
1-1. Wear a helmet and buckle the chin strap when dismantling. 
1-2. No running or playing on the construction scaffolding. 
1-3. Do not throw and catch materials when dismantling the construction scaffolding; use a crane when necessary. 
2-1. Have safety female cable or available pothook in the construction scaffolding operation; personnel shall wear backpack double hook safety belts at all times and make sure it hooks in a firm place. 
2-2. Above 1.5 m, set up safety equipment for going up and down. 
2-4. The opening in the wall shall not be larger than 20 cm, or shall have a safety net at the entrance of the opening. 

3-1. Do not use unchecked construction scaffolding; egress equipment shall be blocked by a metal pole to prevent personnel from straying into dangerous areas.


VA. Operation Safety Analysis E: High-hazard Operations Newly Occurring in Construction, Improvement Suggestions and Implementation Condition Summary
	Operation Item
	Date
	Instruction of Improvement Suggestion
	Tracking Records of Implementation Condition

	Fill-in example:
Water Jet Operation
	XX/XX
	Records from Responsible Manufacturer Site:
Change manual operation to water jet for baseplate descaling, and the engineering unit suggests carrying out JSA and safety education before construction
	Records from Inspection Supervisor: XX/XX
JSA document of water jet has been attached and placed at the construction site, and all construction employees have been through the safety training for this High-hazard Operation.

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


VB. Protective Measure Education and Training for High-hazard Operations, Including a Picture of Class Location and Patrol Records



Note: The Contractor shall inform employees of the Project’s hazardous environments and safety analysis results, and untrained employees are prohibited to carry out construction. The Contractor shall take complete responsibility for the abovementioned content.
2013 Sample





○○○ Engineering Co., Ltd.





Seals of Company and Principal





This JSA document may be printed with two pages on one side after approval.


The document shall be placed at the work site for constructors’ reference.





T-701 Tank Baseplate Weld Bead Shaving and Repair Project of Mailiao VCM Plant


Work Safety Analysis Record





Project SN. 61F45M03


File SN. M5-V001


Date: 2013/03/01


Plant Limited: Formosa Mailiao VCM Plant (Tank Area)





Assembly Point★





Construction Site ●





For site investigation during the construction period, the maintenance supervisor shall check to see if construction workers have gone through the Project’s JSA educational training together with performance confirmation, and keep investigation results in this column.





Control Map of the Northwest Tank Area





Port Area Enclosing Wall


Plant Area Fence


Secondary Entrance Guard 


Contractor Lounge





Evacuation Route





Investigation records for the Project’s JSA training results: For handwriting:





Project Name�
T-701 Tank Baseplate Weld Bead Shaving and Repair Project�
Project Number�
61F45M03�
�
Training Date�
�
�
13:00-13:30�
Training Location�
Lounge�
�
Lecturer�
○○○�
Responsible Site�
○○○�
Foreman�
○○○�
�
S/N�
Signatures of Trainees�
S/N�
Signatures of Trainees�
Photos for Educational Training�
�
�
�
�
�
�
�
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