Appendix 2 On-Site Emergency Response Plan for Accidents in the Liquid Nitrogen Tank Area

1. Accident Description
The liquid nitrogen equipment room within the core experimental area houses storage tanks that supply liquid nitrogen and nitrogen gas to the laboratory. As the storage tanks and their associated components—including transfer piping, valves, pressure gauges, and safety valves—operate continuously at cryogenic temperatures, they present inherent safety risks. Liquid nitrogen leaks can cause cryogenic frostbite and asphyxiation due to oxygen deprivation. Furthermore, factors such as the failure of safety accessories (e.g., safety valves or pressure gauges), blockages in vent lines, overfilling, or abnormal rises in ambient temperature pose risks of tank over-pressurization, deformation, or even rupture.

2. [bookmark: OLE_LINK25]Emergency Response Responsibilities
（1） On-Site Commander
Tasks and responsibilities: Responsible for commanding and making decisions regarding on-site emergency response, reporting the situation to 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
(I) Level I Response
(1) Personnel at the scene must warn individuals in the equipment room and surrounding areas to evacuate the danger zone immediately, moving upwind.
(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 accident types are as follows:
1) Liquid nitrogen leakage from the storage tank, pipeline flanges, or valves
1 All personnel shall evacuate to an upwind location; the evacuation and security team shall establish a 30-meter exclusion zone, continuously monitor oxygen concentrations inside and outside the room using portable oxygen detectors, and mark low-lying areas where nitrogen may accumulate.
2 On-site response teams, operating in pairs, shall wear low-temperature protective suits, anti-freeze gloves, goggles, and positive-pressure air-breathing apparatus. They shall enter the equipment room from the upwind side to locate the leak, close the valves upstream and downstream of the leak point, and cut off the source of the leak;
3 If a valve cannot be closed due to icing caused by moisture, slowly spray the outer surface of the valve with running room-temperature water to remove the ice; the use of hot water or open flame for heating is strictly prohibited. After the valve has thawed, close the valve.
4 Maintain the explosion-proof forced ventilation system of the equipment room running at full load throughout the process to accelerate nitrogen dispersion; a close-range re-inspection may be conducted only after the white mist has completely dissipated and the oxygen concentration has returned to the 19.5%-23.5% range. 
5 It is strictly prohibited to tighten leaking flanges or gaskets while the system is under pressure. Only after pressure relief and isolation are completed may third-party maintenance personnel enter the site to replace the sealing elements.
2) Tank overpressure, or safety valve failure causing it to pop open (relieve)
1　 Immediately close the liquid nitrogen filling line valve to stop the liquid inflow; fully open the manual bypass on the vent line to assist in pressure relief.
2　 The evacuation and security team shall expand the security zone and prohibit personnel from standing directly in front of safety valves or vent outlets to prevent frostbite from cryogenic splashing.
3　 The on-site response team shall check the vent line for ice blockage; for minor icing, slowly melt the ice with room-temperature water to ensure normal nitrogen venting.
4　 Continuously monitor the tank pressure gauge; once the pressure inside the tank has returned to the rated working range, suspend all filling and transfer operations and notify the maintenance unit to inspect and repair the safety valve and the vacuum jacket.
3) Abnormal tank liquid level (overfilling / excessively low level)
1　 Handling Over-filling: Immediately stop the filling process; fully open the vent line to slowly release pressure and gas; discharge an appropriate amount of liquid nitrogen through the drain line to lower the internal level; continuously monitor tank pressure throughout the process to prevent violent splashing caused by rapid depressurization.
2　 Handling excessively low levels or vacuum loss in the insulation jacket (cold leakage): isolate the tank's discharge piping and stop liquid supply; increase ventilation in the equipment room; monitor the tank's outer wall; contact maintenance personnel to check the vacuum level; and prohibit further use of the tank.
4) Damage to the tank's vacuum insulation layer resulting in extensive, continuous cold leakage:
1　 Immediately isolate all pipelines connected to the storage tank and halt filling and liquid supply.
2　 Expand the security zone and prohibit personnel from approaching the tank at close range to prevent widespread cryogenic frostbite.
3　 Maintain continuous ventilation and oxygen level monitoring; allow the liquid nitrogen inside to vent naturally and slowly, then have a professional maintenance unit disassemble and repair the unit—operation of the compromised tank is strictly prohibited.
5) On-site first aid for cryogenic frostbite
1　 Quickly move the affected person to a safe, well-ventilated area at ambient temperature and remove any clothing contaminated with liquid nitrogen; if clothing adheres to the skin, soak the area continuously in ambient-temperature water to thaw it before slowly peeling the clothing away—forcible tearing, scalding with hot water, or warming the injury with fire are strictly prohibited.
2　 For mild frostbite, continuously rinse the affected area with ambient-temperature water for 15–30 minutes; for extensive or severe frostbite, gently cover the wound with sterile, dry gauze. Do not apply ointments. Immediately call emergency services (120) for transport to a hospital.
6) Response of personnel hypoxia/asphyxiation
1　 Rescuers shall wear low-temperature protective clothing, anti-freeze gloves, goggles, and positive-pressure air-breathing apparatuses, and rapidly move the asphyxiated personnel to a well-ventilated area with fresh air.
2　 Loosen collars, ensure the airway remains unobstructed, and administer oxygen.
3　 If the injured has no pulse or is not breathing, immediately perform CPR (clear airway → artificial respiration → chest compressions); assess vital signs every 5 minutes and do not interrupt resuscitation efforts until medical personnel take over.
4　 Simultaneously investigate faults in the ventilation system of the equipment room and maintain forced ventilation to purge nitrogen.
(II) Level II Response
Immediately notify safety management personnel and the maintenance unit to attend to the situation; reduce operating load or shut down operations if necessary.
(III) Level III Response
Increase the frequency of inspections, notify safety management personnel, and prepare for emergency responses.
