Abnormal temperature problem
What you observe：
Typical case 1: The temperature of reaction disk is closed to the room temperature.

Typical case 2: During staring up procedure, disk temperature rises over the target temperature and is significantly higher than 37 degree.
Typical case 3: Disk temperature rises all the time and does not fall. The ultimate temperature is much higher than 37 degrees.
Typical case 4: Within a certain range, disk temperature fluctuates back and forth, in most cases between 35 degrees and 48 degrees.
Trouble shooting 1：

When the typical case 1 occurs, please follow the procedure below to solve it.
1. First of all, it is necessary to verify if the real temperature is same as what the temperature sensor shows. 
1) Check if the temperature sensor is defective by measuring its resistance. Please refer to the table below for normal values:
	  Temperature 
	Corresponding Resistance

	25 degree
	Around 1100Ω

	38.5 degree
	Around 1140Ω

	45 degree
	Around 1170Ω


2) If the sensor does not work normally according to the table, it must be defective. Please refer to appendix 11-1 to replace the sensor.
3) If the sensor is good, it could conclude that there is no 220V power output by 24V board.
2. Check if both top and bottom heaters have 220V power input. Please refer to appendix 11-2 to check the voltage of heater.
If the input is normal while the reaction disk does not feel hot, it could conclude that the heaters are defective. Please refer to appendix 11-6 to replace the heater.
3. If the power input is absent, use an oscilloscope to check if there is a heater control signal on the 24V board. It is square wave signal with 5V amplitude. The heater control signal comes from power drive board and originates from main board. Please refer to appendix 11-2 to check the control signal.
	Test result
	Conclusion

	The control signal is normal
	24V power board is defective

	There is no control signal
	Main board/Power drive board is defective


Please refer to appendix 11-3 to replace the Main board.
4. Run debug software and check the temperature parameters to see if they are same with the factory settings. You can find the insert of the factory setting parameters in the installation accessory. Please refer to appendix 11-4 to check the parameter of the temperature.

5. Finally kindly feedback the temperature curve. Please refer to appendix 11-5 to gain the temperature curve.
Trouble shooting 2：
When the typical case 2 occurs, please follow the procedure below to solve it.
1. Since the equipment is just booted, it is impossible to have temperature higher than 37 degree. In this case, the temperature shown in the operation software is fake and it is caused by the defective temperature sensor or the sensor is subjected to interference, or the incorrect parameter (the parameter may be modified by interference).
2. Solutions: replace the sensor; re-organize the sensor wires; check for interference source. Please refer to appendix 11-1 to replace the sensor.
3. Run debug software and check the temperature parameters to see if they are same with the factory settings. You can find the insert of the factory setting parameters in the installation accessory. Please refer to appendix 11-4 to check the parameter of the temperature.

4. Finally kindly feedback the temperature curve. Please refer to appendix 11-5 to gain the temperature curve.
Trouble shooting 3：

When the typical case 3 occurs, please follow the procedure below to solve it.
1. In this case, the heaters keep working all the time. So the real temperature should be consistent with the temperature shown. So if the reaction cover is hot, it means that the temperature sensor is OK.
2. The 220V power input for heaters should be OK; otherwise the reaction disk could not be so hot.
3. Check the heater control signal which comes from power drive board and originates from main board. Normally, the control signal is cut off as soon as the disk temperature is higher than 37.3 degree.

1) If there is the 220V power input for heaters while the control signal is absent, we could conclude that the 24V board is defective.
2) If the control signal exists all the time even the temperature is higher than 37.3 degree, we could conclude that main board (parameter)/power drive board is defective. Please refer to appendix 11-2 to check the control signal.
4. Run debug software and check the temperature parameters to see if they are same with the factory settings. You can find the insert of the factory setting parameters in the installation accessory. Please refer to appendix 11-4 to check the parameter of the temperature.

5. Finally kindly feedback the temperature curve. Please refer to appendix 11-5 to gain the temperature curve.

6. Attention: considering the BS-200 is not equipped with cooling devices, if the room temperature is higher than 37 degree, it is impossible for BS-200 to have disk temperature lower than 37 degree.
Trouble shooting 4：

When the typical case 4 occurs, please follow the procedure below to solve it.
The cause of the malfunction could be divided into two categories: 
1. Internal causes. For example, it is usual to have temperature fluctuation when loading/unloading cuvettes. This is because of the heat exchange between the low temperature room air and the high temperature air inside the reaction disk.
2. External causes. For example, the electrical interference or there is liquid spilled on the temperature sensor.
The known solutions are listed as follows:
1. Raise the temperature of the room. It has significant effect to solve the temperature fluctuation caused by replacing cuvettes. 

2. Install on-line UPS in order to avoid the electrical interference. BS-200 should be grounded alone and the voltage between neutral and earth lines should be less than 5V.
3. Check the temperature sensor to see if there is reagent stain. If yes, you need to find out why the liquid splashes down the sensor. When the liquid splashed down the sensor, the sensor can’t indicate the real reaction disk temperature. Because of the liquid, the sensed temperature must be lower than the real disk temperature. When the liquid is dried, the sensed temperature now truly reflects the real disk temperature. And the disk temperature must rapidly rise. So we must observe that the fluctuation of temperature is great.
4. Re-organize the sensor wires. Do not make it twisted with other power cords and power driver cables in order to prevent electrical interference. 
Appendix 11:
When reporting the problem, please kindly feedback appendix 11 for our analyzing to solve this problem efficiently.

Appendix 11-1:
How to replace the sensor
Appendix 11-2:
How to check the heater control signal and the voltage of heater
Appendix 11-3:
How to replace the main board
Appendix 11-4:
How to check the temperature parameter

Appendix 11-5:
How to gain the temperature curve

Appendix 11-6:
How to replace the heater

