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I. General Stating
ED200-GL-LC1 Control Box of generator set (hereafter simplified as ‘Control Box’) is a full-automatic electronic monitoring and control system of diesel generator set under the control of microcomputer. The whole system includes generate set condition alarm system, safe system and control unit.
Alarm system can be used to monitor and display the speed, lubrication pressure, cooling water temperature, cooling water pressure, start air pressure, lubrication temperature and exhaust gas temperature. Accumulate and display running-time. Based on the user’s setting, it can timely monitor the parameters set above, any of the abnormal, it will send out the alarm signals. 
Safety system can be used to monitor speed of the diesel engine. When the parameter value greater than stop setting value, the control box will send out a stop signal. When emergency stop of safety system is working, stop function of the control unit is in working status too.
This product is featured by reliable work, high measuring precision, and convenient operations, and could be applied to the automatic control of standby generating sets of boats, hotels and enterprises. The technical performance and quality of this product meet related regulations of the Standard of International Electro-technical Commission (IEC) and the Criterion of Germany Bureau of Shipping (GL).

II. Product Characteristics:

· Microcomputer multi-parameter feedback direct digital control (MFDDC) and reliable work;

· Full-digital display of working conditions of diesel engine, integrating measuring, control and working-condition monitoring of machine sets;

· Hardware ‘watchdog’;

· Taking hot-working quantity such as pressure and temperature etc. for analogy measurement, and provide multi-level protection functions;

· Resistance to vibration, humidity, salt mist and high/low temperature;

· Powerful ability to resist interference;

· RS485 serial communication ports;

· Convenient installation and use;

· High performance-price ratio;

III. Main Technical Indicators

1. Application environment:

· Working environment: -10℃~+55℃;
· Relative humidity≤90%;

· Vibration:2~25Hz;Amplitude:1.6mm,25~100Hz;

Acceleration:(40m/s2;
2. Measuring range and precision of rotating speed

· Display range: 1~3500r/min;
· Measurement error: ≤(1 r/min 

· Maximum signal frequency: 20KHz;

· Matching sensor: Magneto resistive impulse type speed sensor

3. Pressure measurement range and accuracy 
  ⅰ. Lubrication pressure measurement range and accuracy 

　　a. Measuring range: 0.00~1.00MPa;
b. Precision class: 1.5 levels;

c. Sensor matched: 2-wire pressure transmitter 4-20ma.

ⅱ. Starting air pressure measurement range and accuracy
　　a. Measuring range: 0.00~4.00MPa;
b. Precision class: 1.5 levels;

c. Sensor matched: 2-wire pressure transmitter 4-20ma.

ⅲ. Freshwater pressure measurement range and accuracy
　  a. Measuring range: 0.00~0.40MPa;
b. Precision class: 1.5 levels;

c. Sensor matched: 2-wire pressure transmitter 4-20ma.
4. Measuring range and precision of temperature

· Display range: 0℃~150℃;
· Accuracy class: Grade 1.5

· Sensor matched: platinum resistance thermometer (Pt100) sensor. 

5. Measuring range and precision of exhaust gas temperature
· Display range: 0℃~700℃;
· Accuracy class: Grade 1.5

· Sensor matched: Pt100 resistance temperature sensor.
6. Measuring of DC voltage；

· Accuracy class: Grade 1.5

· Measuring range: 0~32V

· Matching sensor: voltage transmitter.

7. Display method

· 4-bit segment type LED display;

· Resolution: 8bit;
8. Number of monitoring and control channels:

· Alarm system:  
Rotating speed: 1 circuit;
Temperature: 3 circuit;
Pressure: 3 circuit;
Exhaust gas temperature: 1 circuit.
· Safety system:  

Rotating speed: 1 circuit;
9. Power supply: DC24V-25%+30%
10. Degree of shell protection:

· Control box: IP44;

11. Basic configuration functions:

· Continuous measuring of working conditions of diesel engine, digital display, limit-exceeding alarm and protection;

· Automatic startup;

· Automatic switching-in;

· Automatic switching-off;

· Automatic stop;

· Automatic testing;

· Manual and automatic switching;

12. Expanded configuration functions:

· Speed fluctuation control of diesel engine;

· Preheating of cooling water;

· Preheating of Lubrication;

· Heating for resisting condensation;

· Stable speed regulation control;

· Accumulated operating time of machine set;

· Measuring and monitoring of battery voltage;

· Air-pressure monitoring of gas cylinder;

· Setting range of synchronous speed: 1~3500r/min;

13. One-time maximum successful startup time of diesel engine: 45s;
IV. Working Principles

Put the option switch ‘Local/Remote’ at ‘Local” position. The control box will control the running of the generator set by manual operation. 

Put the option switch ‘Local/Remote’ at ‘Remote’ position, if self starting signal inputs, the control box will give a signal to make the generating set startup automatically. In case the startup of diesel engine fails in 8s, the diesel engine will be restarted up 10s later. In case the startup of diesel engine fails for 3 times, the control box will send out a sound-light alarm signals and ‘start failure’ indicating lamp light; in case the diesel engine is successfully started up, the control box sends out ‘Rating’ signal till  the diesel engine reaches the rated speed. 
When the diesel engine is running with rated speed, the control box monitors self-starting signal and some parameter, such as speed, lubrication temperature, lubrication pressure, cooling water pressure and cooling water temperature. When the generating set works in normal status, the control box will send out a ‘speed up’ or ‘speed down’ signal to make the generating set’s running with rated speed.
When self stop signal inputs, the control box sends out ‘idle’ signal to make the diesel engine decrease speed to idle speed. After running with idle speed for 4 minutes, the diesel engine stops working and be in standby status.
 During the period of generating set’s running, if any of parameters off-limit, the control box will send out a sound-light alarm signal. And the corresponding indicating lamp of alarm system flicker. Press the button, the sound alarm signal will disappear, and light alarm will be transferred into flat light till the corresponding parameter value changes into normal working value.
For some important parameters with stop protecting function, when the parameter value off-limit, the control box will send out a signal automatically to force the diesel engine to emergency stop, and it sends out a sound-light alarm signal. Press the button ‘Mute’ to eliminate sound alarm signal. But the light alarm signal disappears until press the button ‘Reset’ after eliminating fault.
Ⅴ. Installation

The on-site installation of ED200-GL-LC1 control box is mainly divided into the installation of sensor and user connecting line.

1. Connect the shielding cable of each sensor to corresponding socket of the controller.

2. Connection of control box and external circuits.

Execute according to the connecting terminal drawing provided together with the machine.

Ⅵ. Application

(ⅰ) Application of partial control buttons
1. Buttons on control system:
Local/Remote: When it points to ‘Local’, operate the control box manually. And monitor startup, stop and running of the generating set. And when it points to ‘Remote’, it will control the startup, stop and running of the generating set automatically.
Power: it points to ‘On’, the control box power on indication.
L. O. Supply in Advance: Before starting the diesel engine, hold down the button, the indicating lamp light, and lubrication being supplied for 5 minutes.
Start: Hold down the button in local position, the diesel engine start up manually, and the indicating lamp light. Hold down the button in remote position, the diesel engine start up automatically.
Idle: Press the button in local position, speed of the diesel engine will decrease to idle speed automatically, and the same time, the indicating lamp light.
Rating: Press the button in local position, speed of the diesel engine will increase to rating speed automatically, and the same time, the indicating lamp light.
Speed Down: When the generating set operating in rating status, if the speed in higher than then the rating speed, press the button to increase the speed to rating speed.
Speed Up: When the generating set operating in rating status, if the speed in lower than then the rating speed, press the button to increase the speed of the diesel engine to rating speed.
Reset for control system: When diesel engine stops for start failure or overstep protection in operating status, it means the diesel engine get some trouble. After the watch gets rid of the trouble, press the button to start the generating set again. Then the control box will stop sending out alarm signal and monitor the operating of the generating set again. 
Test Lamp: After control box power on, press the button to check all of the indicating lamps. 
Preparative Finish: Hold down the button, the diesel engine is in preparative finish status, and the indicating lamp light.

Stop: Press the button in local position, the control box will send out a signal to force the diesel engine to stop. 
  2、Buttons on alarm system:
Reset: Press the button, parameter value which shows on display of alarm system will return to the original value.
Self-test: When diesel engine in stop status, press the button, all passage of monitor will have Self-Test to see working conditions one by one, when reaching the set valve alarm, monitor will sound alarm with sound and light. When reaching the set value of stop, monitor gives the signal of stop automatically.
Mute: When the diesel engine has working conditions out of limitation or fails to be started up for three times, the control box will send out sound-light alarm signals, Press the button ‘Mute’, the sound alarm signals will disappear and the light alarm signal will be transferred into flat light and kept till normal operating status.
Timer: Press the button, accumulated operating time will be shown on speed display. After 5 seconds, it will show speed value again.
 3、Buttons on safety system:
Reset: Press the button, value on speed display of safety system return to original value.
Self-test: When diesel engine in stop status, press the button, and the control box will simulate the change of over-speed status. When speed is the same as the stop setting value, the stop indicating lamp light, and the control box send out a stop signal.
Mute: When speed value of the diesel engine is the same as the stop setting value, the control box sends out a sound-light alarm signal. Press the button to eliminate sound alarm signal, and the light alarm becomes plain light till speed changes to normal working speed. 
      Emergency stop: The button is for on-duty personnel to manually control the emergency stop of diesel engine. With this button, it is possible to manually control the actuator to cut off the fuel oil way, and carry out compulsory stop for diesel generating set and compulsory switching-off for the main switch of generating set.
 (ⅱ) The meaning of indicating lamp
1. Power source of Alarm System: the alarm system power current flowing indication.
2. Power source of Control System: the control system power current flowing indication.
3. Power source of Safety System: the safety system power current flowing indication.
4. Run: the diesel generator set in running status.
5. Rated Speed: When the diesel engine is working with rated speed, the indicating lamp light.
6. Water Heating: Cooling water heating indication.
7. Stop State: When the diesel engine is in stop status, the indicating lamp light.
8. Local control: When the switch ‘Local/Remote’ points to ‘Local’, the indicating lamp light.
9. Fuel Oil Leak Alarm: When fuel leak alarm signal inputs, the indicating lamp light.
10. Cooling Water High Temp. Alarm: When cooling water temperature is higher than the setting value, the indicating lamp light, and corresponding digital display on alarm system will flicker. The control box sends out an alarm signal.
11.  Lube Oil High Temp. Alarm: When lubrication pressure is lower than the setting value, the indicating lamp light, and corresponding digital display on alarm system flickers, the control box sends out an alarm signal.
12. Cooling Water Low Press. Alarm: When cooling water temperature is lower than the setting value, the indicating lamp light. And the corresponding digital display on alarm system flickers, the control box sends out an alarm signal.
13. Lube Oil Low Press. Alarm: When lubrication pressure is lower than the setting value, the indicating lamp light. And the corresponding digital display on alarm system flickers, the control box sends out an alarm signal.
14. Start Air Low Press. Alarm: When start air pressure is lower than the setting value, the indicating lamp light. And the corresponding digital display on alarm system flickers, the control box sends out an alarm signal.
15. Exh. Gas Temp. Alarm: When exhaust gas temperature is higher than the setting value, the indicating lamp light. And the corresponding digital display on alarm system flickers, the control box sends out an alarm signal.
16. Pwr. Low Vol. Alm.&Cont. System: When the power voltage of alarm system or safety system is lower than the setting value, the indicating lamp light, and the corresponding digital display on alarm system flickers, the control box sends out an alarm signal.
17. Three Times starting failure: In case the startup of diesel engine fails in 8s, the diesel engine will be restarted up 10s later. In case the startup of diesel engine fails for 3 times, the control box will send out a sound-light alarm signals and the indicating lamp light.
18. Overspeed Shut Down Line Abnormal: When overspeed shut down circuit is an open circuit, the indicating lamp light.
19. L. O. Low Press. Shut Down Line Abnormal: When low lubrication pressure shut down circuit is an open circuit, the indicating lamp light.
20. Emergency Stop EM Valve Line Abnormal: When the circuit of emergency stop magnet value is an open circuit, the indicating lamp light.
21. Remote Emergency Stop Button Line Abnormal: When the circuit of remote emergency stop button is an open circuit, the indicating lamp light.
22. Control system Abnormal: Control system of the control box fault alarm indication.
23. Safety system Abnormal: Safety system of the control box fault alarm indication.
24. General Alarm: when one of parameter value of the diesel engine is off-limit, the indicating light will shine.
25. Over speed shut down: When the speed of the diesel engine is the same high as the stop setting value or be higher than it, the indicating lamp light, and the control box will send out a signal to force the diesel generator set to stop.
26. Lube Oil Low Press. Shut Down: When lubrication pressure is lower than the stop setting value, the indicating lamp light. And the control box will send out a signal to force the diesel to stop.
27. Emergency Stop: The indicating lamp light when press the button ‘Emergency Stop’ of the control unit or press the button ‘Emergency Stop’ of the safety system.
(ⅲ) The meaning of display panel
1. A/E Speed: the speed of the diesel engine.
2. Lube oil pressure: lubrication pressure of the diesel engine.
3. Cooling water temp.: cooling water temperature of the diesel          engine.
4. Cooling water press.: cooling water temperature of the diesel engine.
5. Exhaust temp.: exhaust gas temperature of the diesel engine.
6. Lube oil temp.: lubrication temperature of the diesel engine.

7. Start air press.: start air pressure of the diesel engine.
8. voltage of alarm system: supply voltage of alarm system on the generating set. 
Ⅶ. Maintenance Period

Since the date of leaving plant, the quality maintenance period is the same as the diesel generator set. If there’s any quality problem, we will supply repair service without asking any payment.
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