Appendix 3 On-Site Emergency Response Plan for Boiler Accidents

1. Accident Description
Some laboratories in the research buildings are equipped with natural gas boilers used to supply hot steam to laboratory equipment. Natural gas leakage may cause fire and explosion; boiler malfunctions or incorrect parameter settings may lead to operation at excessive temperature and overpressure, and failure of safety accessories (such as safety valves and pressure gauges) may result in an overpressure explosion; combustion exhaust gases (containing SO2, NOx, and particulates) may cause environmental pollution if not handled properly. Excessively high or low water levels and the formation of scale may all give rise to safety accidents.

2. [bookmark: OLE_LINK25]Emergency Response Responsibilities
（1） On-Site Commander
Tasks and responsibilities: Responsible for commanding and making decisions on on-site emergency response, reporting the situation to the higher authorities, and relaying instructions.
（2） Emergency Response Working Group
Promptly carry out tasks such as on-site response, communication and coordination, evacuation and cordoning off the area, emergency rescue, and logistical support, as required by the situation. For details regarding team members and specific responsibilities, please refer to the Special Emergency Response Plan for Laboratory Special Equipment at The Hong Kong University of Science and Technology (Guangzhou). 
（3） Personnel at the Scene
Conduct on-site response actions or assist the emergency response team with rescue operations, in accordance with the applicable response level.
3. Emergency Response
Level 1 Response
（1） Personnel at the scene shall warn individuals in the surrounding area to evacuate immediately.
（2） While ensuring their own safety, personnel at the scene should take necessary emergency measures, move to a safe area, and call 8833 0110 to report the incident to the Fire Control Center. Upon receiving the report, the Fire Control Center must immediately call 8833 9099 to notify the Laboratory Health and Safety Department (LHSD); LHSD, in turn, shall report the incident to the Head or Deputy Head of the Laboratory Safety Emergency Command Group. The Head or Deputy Head shall decide whether to report the matter to the Campus Emergency Command Center, based on the severity of the situation.
（3） The team leader or deputy team leader of the Laboratory Safety Emergency Command Center notifies the emergency response teams to proceed to the scene, establish an on-site command center, and discuss and coordinate the emergency response.
（4） The on-site response team manages the accident scene; the communications liaison team coordinates on-site communication; the evacuation and security team handles the emergency evacuation of personnel from affected areas; the logistics support team carries out emergency repairs on on-site facilities; and the medical aid team provides emergency care to the injured, coordinating with relevant medical institutions to deliver urgent medical treatment while prioritizing the provision of comfort and psychological support to the injured.
（5） The on-site responses for different types of accidents are as follows:
1) Gas Leakage
1 On-site personnel shall immediately cut off the gas source and turn on the explosion-proof fan for ventilation;
2 The evacuation and security team shall use combustible gas detectors to monitor the concentration and demarcate a cordon area.
3 Note: if medium leakage occurs at a flange, any tightening of bolts under pressure is strictly prohibited; the process shall be stopped and maintenance carried out only after complete depressurization.
2) Overpressure Explosion
Immediately STOP the boiler and remotely close the inlet valves; evacuate nearby personnel to prevent injuries from fragments.
3) Exhaust Gas Emissions Exceeding Standards
Switch to the standby boiler and overhaul the pollution control facilities.
(4) Emergency Responses for Water Shortage Accidents
1 First, confirm whether the boiler has severe or slight water shortage. When no water level can be seen in all of the boiler direct-reading water level gauges, the boiler must be stopped immediately, and the fuel supply must be shut off. Feeding water into the boiler is strictly prohibited.
2 For boilers on which the "water-calling" operation can be performed, immediately carry out the "water-calling" operation. If a water level appears in the water level gauge after the "water-calling" operation, the boiler combustion equipment may be started slowly so that it can continue to be put into service; if no water level appears in the water level gauge after the "water-calling" operation, adding water to the boiler is strictly prohibited and the boiler must be emergency-stopped. Boilers on which the "water-calling" operation is not permitted shall be emergency-stopped.
(5) Emergency Response Measures for Overfilling Accidents
1 When the boiler steam pressure is normal and the water level is higher than the maximum safe water level line but lower than the upper limit, the water level gauge shall be flushed to verify whether the water level is a false water level, and measures shall be taken to reduce the water feed so that the water level returns to normal.
2 If the water level continues to rise, the blowdown valve and the emergency drain valve shall be opened to discharge water.
(6) Emergency Responses for Priming and Foaming 
1 Reduce the combustion, throttle down the main steam valve, and lower the load.
2 Fully open the surface blowdown valve of the boiler drum, appropriately open the periodic blowdown valve, and at the same time increase the water feed to maintain a normal water level. If water hammer occurs in the steam piping, the steam traps (valves) on the steam piping and the steam header (steam manifold) shall be opened to discharge the water.
3 After the fault is resolved, flush the water level gauge and resume normal operation. If the issue persists despite these measures, shut down the boiler immediately.
(7) Emergency Responses for Furnace Tube Rupture Accidents
1 When the furnace tube has a minor rupture and the normal water level can be maintained and the accident does not escalate further, the boiler may continue to operate at a reduced load; after the standby boiler has been started up, the boiler shall be shut down immediately for maintenance.
2 When the furnace tube has a severe rupture and the normal water level and steam pressure cannot be maintained, emergency boiler shutdown measures shall be taken. At this time, the induced draft fan must not be stopped; continue feeding water and make every effort to maintain the water level to prevent other tubes from being burnt out.
(8) Emergency Responses for Boiler Overpressure Accidents
1 Weaken the combustion by reducing the gas intake; if the safety valve malfunctions and emergency steam release cannot be carried out, steam may be released manually.
2 Maintain a normal water level in the water level gauge; carry out water feeding and blowdown to lower the furnace temperature.
(9) On-Site Response of Boiler Explosion Accidents
1 In the event of a boiler explosion accident, personnel must do their best to avoid the blast and the high-temperature water and steam, and evacuate the accident site as quickly as possible.
2 Before administering first aid, the rescue personnel shall confirm that the environment around the injured person is safe. After the explosion has stopped, immediately check whether there are any casualties. If there are casualties, in line with the principle that time is life, rescue first and treat injuries after, and rescue the seriously injured before the lightly injured, implement on-site first aid measures for the injured, and shut off the boiler fuel system, water supply system, and the steam system connected to the outside.
3 If anyone is scalded, quickly evacuate the injured person from the site. For smaller scald areas, flush with a large amount of cold water for at least 30 minutes, protect the burn wound and avoid contamination as much as possible, which is conducive to later in-hospital treatment; for larger or deeper burns, cover the affected area with clean gauze for simple bandaging and transfer the injured person to the hospital as soon as possible or call 120.
4 If personnel are injured by impact from objects such as explosion fragments, immediately move the injured person to a safe area, and apply pressure to the wound with clean gauze or clothing to stop bleeding and perform simple bandaging; injured person with fractures must not be blindly moved or dragged, and should be transported on a stretcher while closely monitoring the injured person vital signs (respiration, pulse), and then urgently transferred to the hospital or call 120.
5 If anyone suffers poisoning or asphyxiation during the rescue, immediately move the injured person to a safe, well-ventilated area and administer oxygen inhalation. If the injured person respiration and heartbeat have both stopped, cardiopulmonary resuscitation (CPR) shall be performed immediately on site.
6 During the rescue process, closely inspect whether the structures of the building and surrounding buildings have deformed, to prevent building collapse from causing secondary accidents.
7 Promptly take measures such as sealing, isolation, and cleaning, properly carry out the cleanup of the accident site and equipment restoration, and actively eliminate the harmful consequences.
Level 2 Response
Immediately notify the safety management personnel and the maintenance and repair unit to arrive on site for handling; if necessary, reduce the operating load or shut down operation.
Level 3 Response
Increase the frequency of inspections, notify the safety management personnel, and make emergency preparations.



