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I. [bookmark: _Toc15556]

II. Overview
[bookmark: _Toc9210]   1．1  Application Scope
   HZLY-A-A Series Two-stage High Vacuum Oil Filter is used to remove trace moisture and solid contaminants from transformer oil. The oil can be separately bypassed or purified online as needed.
[bookmark: _Toc3302]   1．2  Product Feature
   HZLY-A Series devices can：
   A.Remove trace amounts of moisture from the medium. The total water content limit of the treated medium can be less than 10PPM.
   B.Remove the gas from the medium. The gas content limit of the treated medium can be less than 1%.
   C.Filter out solid particles in the medium. Control oil cleanliness up to NAS level 0 or higher.
Note: This device is not suitable for applications with high water content, such as requiring the removal of deposited water. A solution at this time is to use this equipment in conjunction with our company's coalescing separation oil filter. This can quickly remove a large amount of water from the oil and eventually reduce the total water content to 1-10PPM or less.
III. [bookmark: _Toc15912]Structure And Function
[bookmark: _Toc20290]2.1Structure Description
[bookmark: OLE_LINK4]HZLY-A can be divided into two kinds of structure: mobile type and fixed type. The mobile structure can be moved to different workplaces as needed, and its universal brake casters help to arrange the equipment on narrow or uneven work site. The fixed structure is used in workplaces that do not move for long periods of time.
[bookmark: _Toc12932]2.2  Function Introduction
[bookmark: OLE_LINK16]2．1．1 Complete Machine Function
HZLY-A has functions such as transformer oil dehydration, transformer oil particle filtration and transformer vacuum extraction, and does not require operator intervention during normal operation.    
When the working state of the device is abnormal or needs maintenance, the device will send an alarm signal.
If the equipment is in a dangerous situation for some reason, the internal safety system will force the equipment to stop automatically

2．2．2 Filtration System
HZLY-A contains a primary filter (FL01) with an accuracy of 50µm to protect the oil pump. A 5-10µm filter element is optional in the secondary filter (FL02). According to the customer's different requirements for oil cleanliness, the three-stage filter can be equipped with 1-3µm filter element. When the filtration pressure is greater than 0.3Mpa, the device stops running immediately.
2．2．3 Degassing System
The Vacuum pump will remove the gas in the Vacuum chamber to form a high vacuum state, and the oil will enter the degassing chamber through the atomizer under the action of negative pressure (or the oil inlet pump). Under the action of the atomizer, the oil is atomized into 50~500µm particles or bubbles. Water quickly evaporates into water vapor in the vacuum state, and water vapor and gas are discharged to the atmosphere under the action of the vacuum pump. The atomizer adopts inverted structure, and the oil mist passes both the rising time and the falling time in the degassing chamber, so that the degassing time of the oil is greatly extended. Under the same vacuum pump configuration, the degassing efficiency of our vacuum oil filter is 1-3 times that of the top spray vacuum oil filter.
[bookmark: _Toc30074]2．2．4 Heating System
The heating system consists of electric heater (HT) and heat recovery device (EHT optional). The electric heater adopts indirect heating method, and the heat energy of the electric heating wire is transferred to the heater surface through the thermal conductive material. In order to increase the heat exchange area between the heater and the oil, the heater surface is installed with a cooling fin, and the heater load can reach a minimum of 1.5w/cm². The heat energy recovery device uses the hot oil energy to increase the oil inlet temperature, which can greatly reduce the heating load. In order to improve the degassing efficiency, the oil needs to be heated to a certain temperature before entering the degassing chamber, and the temperature of our company is preset to 60℃ when leaving the factory. The higher the temperature, the higher the degassing efficiency; But a too high temperature may lead to oil cracking. In order to protect the heater and prevent oil cracking, heating will be prohibited when there is no oil in the heater or the oil does not flow.
[bookmark: _Toc5398]2．2．5 Condensing System
In order to protect the vacuum pump and improve the pumping efficiency of the vacuum pump, the gas passes through the condenser before entering the vacuum pump to reduce the gas temperature. Only when the water content in the oil is too high, part of the water vapor is condensed into liquid water and deposited at the bottom of the condenser. The condenser is equipped with a liquid level detection device (LS04), when LS04 detects the liquid level, the vacuum pump stops running immediately. If a condenser drain pump (P05) is installed, the condenser drain pump will automatically start and the vacuum pump will automatically run after the condenser is emptied.
[bookmark: _Toc12475]2．2．6 Defoaming System
Defoaming is accomplished by Foam eliminator and PES sensor. After the Foam enters the Foam eliminator, the foam is reduced to oil, which flows into the bottom of the oil storage chamber because the specific gravity of the oil is larger than that of the foam. Since the device does not need to discharge air to the degassing chamber, the equipment is in a high vacuum state during operation, and the degassing efficiency of the equipment is improved. When PES detects foam, to prevent foam from entering the condenser, the oil pump automatically starts and the volume of oil intake automatically decreases.
[bookmark: _Toc4748]2．2．7 Vacuum System
The vacuum system consists of vacuum pump (P01), Roots vacuum pump (P03), vacuum butterfly valve (MV08 optional) and so on. When the equipment is running, the vacuum pump runs first, and when the vacuum reaches the set value (set by the electric contact vacuum gauge VG01 or the electronic vacuum gauge VT01, the electric contact vacuum gauge is usually set to -0.085Mpa, the electronic vacuum gauge is usually set to 2000pa), the Roots vacuum pump automatically runs. The "Roots Pump Operation" two-position light switch is installed on the control panel for starting Roots vacuum pump in case of failure of electronic vacuum gauge or electric contact vacuum gauge. The vacuum butterfly valve (MV08) is kept open when the oil is filtered. For example, when the equipment is used to vacuum the transformer, the vacuum butterfly valve is kept closed.
[bookmark: _Toc8783][bookmark: OLE_LINK6]2．2．8 Oil Drainage System
The oil drainage system is composed of a discharge oil pump (P02) and a discharge oil pump motor (M02). Check valve (CV01) is used to prevent oil from flowing back into the degassing chamber when the oil pump motor is stopped. The pressure switch (PS01) is used to detect the discharge pressure of the oil pump. When the discharge pressure of the oil pump is greater than 0.3Mpa, the equipment will stop running immediately. When the equipment is running, the oil pump starts automatically, without manual opening. If the oil storage chamber needs to be emptied, after the vacuum pump stops, the discharge pump can be opened separately (the vacuum pump and the intake pump remain closed). When the oil pump runs alone, the high level (LS03) and low level (LS02) sensors do not detect the oil for 1 minute, and the oil pump automatically stops running.
[bookmark: _Toc6419]2．2．9 Oil Intake System
The oil intake system is composed of an oil intake pump (P04 optional), an oil intake pump motor (M04 optional), and a solenoid valve (SV01, SV02). Check valve (CV02) is used to prevent oil from pouring. The pressure switch (PS01) is used to detect the discharge pressure of the oil pump. When the discharge pressure of the oil pump is greater than 0.3Mpa, the equipment will stop running immediately. When the equipment is running, the oil pump runs automatically, without manual opening. When the oil only needs to filter the particles or the equipment which is used to transport the oil between the oil tanks, the intake pump can be opened separately (the vacuum pump and the discharge pump remain closed).
[bookmark: _Toc12684]2．2．10 Oil Level Control System
The oil level control system consists of an intake pump (P04 if available), a liquid level switch LS02 (low level), LS03 (high level) and a solenoid valve SV01, SV02. After the vacuum pump starts, when LS03 does not detect oil, SV01 is on and SV02 will off; As the liquid level in the oil storage room rises, the liquid level switch LS03 is closed, SV02 start working, and SV01 is turned off. The oil intake of SV01 solenoid valve is higher than the discharge pump displacement, and the oil intake of SV02 solenoid valve is lower than the discharge pump displacement.
[bookmark: _Toc25864][bookmark: OLE_LINK7][bookmark: OLE_LINK8]2．2．11 Oil Inlet And Outlet Interchange Device
The Inlet And Outlet Interchange Device is composed of MV01~MV04. MV02 and MV04 are inlet valves, and MV01 and MV03 are outlet valves. When the MV02 is connected to the oil inlet pipe, the MV02 is on and the MV04 is off. When the MV04 is connected to the oil inlet pipe, the MV02 is off and the MV04 is on. When MV01 is connected with the flowline, MV01 is opened, and MV03 can be used as a circulation valve (open when internal circulation is used, closed when internal circulation is not used); When MV03 is connected to the outlet line, MV03 is on, and MV01 can be used as a circulation valve (open when internal circulation is used, closed when internal circulation is not used).
[bookmark: _Toc14927]2．2．12 Overall Structure and Pipeline
The frame is made of high quality carbon steel and the surface is sprayed with plastic.
The container is made of high quality carbon steel and the surface is sprayed with plastic.
The connecting pipe is made of high quality carbon steel, and the surface is sprayed with plastic.


[bookmark: _Toc30711]2．2．13 Electrical Apparatus Control System
[bookmark: OLE_LINK9]    It has the functions of monitoring and alarm, action control and shutdown protection for the equipment, which can make the equipment work automatically, safely and reliably. PLC controller and remote monitoring display can be selected according to user needs.
The following control and display elements are arranged on the operation panel of the device:
●  Power indicator               (Green/blue indicator, power switch integrated indicator Model None)
[bookmark: OLE_LINK10]●  Power switch                     (Two position selection switch, some         models integrated indicator)                        
● AUTO/Vacuum pump               (Two position selection switch,Integrated indicator light)
●  Inlet pump                (Two position selection switch,Integrated indicator light)
[bookmark: _Hlk52632493]●  Outlet pump               (Two position selection switch,Integrated indicator light)
●  Roots pump                (Two position selection switch,Integrated indicator light)
●  Heater 1                  (Two position selection switch,Integrated indicator light)
●  Heater 2                  (Two position selection switch,Integrated indicator light)
●  Heater 3                  (Two position selection switch,Integrated indicator light)
●  Emergency stop                 (Red mushroom button)
    ●  Alarm                          (Red indicator)
●  HMI
     HMI is used to set HZLY-A operating parameters and display HZLY-A running data and fault information. For details about HMI operations, see section 9.3 "Using the HMI".
[bookmark: _Toc8311]2．2．14 Special Functions 
[bookmark: _Hlk52634520] Timed automatic shutdown
[bookmark: OLE_LINK11]When "H" value (hour) or "M" value (minute) ≠0, the timer starts, and when "H" value and "M" value both = 0, the device automatically stops running. The value of M decreases by one per minute，the input range：0-59. The value of H decreases by one every hour，the value range: 0-999. For example, if the device automatically stops after 2 hours of operation, set the H value to 2 and the M value to 0.
[bookmark: _Hlk147392763]Moisture sensor control automatic shutdown (moisture sensor need to be installed)
       When the value of "stop water" ≠0, the automatic stop function starts, and when the value of "water in oil" < the value of "stop water" for 15 minutes, the equipment will automatically stop running. For example, if the water in the oil is less than 5ppm, the equipment will automatically stop, and the "stop water" value will be set to 5.
   Transformer vacuum filling (oil pump need to be installed)
       When the working mode is "vacuum pump mode", open the vacuum pump and the oil inlet pump to realize the oil filling of the transformer vacuum pump.
IV. [bookmark: _Toc29889]Security
[bookmark: _Toc30703]3．1  The Security Protection Function Of The Device
[bookmark: OLE_LINK21]    HZLY-A provides the following alarm, protection and automatic shutdown functions to ensure the correct and safe operation of the device.
■  Filter pressure protection
During the operation of the equipment, if the outlet pressure of the oil pump (including the inlet and outlet oil pump) reaches 0.3Mpa, the pressure switch (PS01) will act, the oil pump will stop running immediately, and the HMI will output an alarm message of "fine filter element is blocked or the outlet valve is not opened", and the "alarm" indicator will flash. At this time, you need to check whether the oil valve (MV01 or MV03) is in the open position, whether the oil viscosity is too high, and whether the filter (FL02, FL03) is blocked. After troubleshooting, the vacuum pump, outlet oil pump, inlet oil pump, heating 1, heating 2 and heating 3 switches are placed in the "stop" position to clear the fault.
■  Oil pump idling protection
If the PLC does not detect oil after more than 3 minutes of operation, the oil pump will stop running. When the oil pump is operated separately, the oil pump stops running after the high and low liquid levels are not detected at the same time for 1 minute.
■  Vacuum pump motor overload protection
When the vacuum pump motor M01 is short circuit or overload, the thermal relay (FR1) is disconnected, the vacuum pump stops running, the HMI output "vacuum pump motor overload" alarm message, and the "alarm" indicator flashes. At this time, it is necessary to check the vacuum pump motor (M01) or re-calibrate the thermal relay FR1 according to the vacuum pump motor current. After the fault is rectified, press the Reset key of FR1 and the device automatically starts.
■  Roots vacuum pump motor overload protection
When the Roots vacuum pump motor M03 has a short circuit or overload, the thermal relay (FR2) is disconnected, the Roots pump stops running immediately, the HMI output "Roots pump motor overload" alarm message, while the "alarm" light flashes. At this time, you need to check the Roots vacuum pump motor (M03) or re-calibrate the thermal relay FR2 according to the Roots vacuum pump motor current. After the fault is rectified, press the Reset key of FR2 and the device automatically starts.
■  Discharge pump motor overload protection
When the oil pump motor M02 is short circuit or overload, the thermal relay (FR3) is disconnected, the oil pump stops running immediately, the HMI outputs the alarm information of "overload of oil pump motor", and the "alarm" indicator flashes. At this time, it is necessary to check the discharge pump motor (M03) or re-calibrate the thermal relay FR3 according to the current of the discharge pump motor. After the fault is rectified, press the Reset key for FR3 and the device automatically starts.
■  Overload protection of motor in oil pump
When the oil pump motor M04 has a short circuit or overload, the thermal relay (FR4) is disconnected, and the operation stops immediately after setting up. HMI outputs the alarm information of "oil pump motor overload", and the "alarm" indicator flashes. At this time, it is necessary to check the oil pump motor (M04) or re-calibrate the thermal relay FR4 according to the current of the oil pump motor. After the fault is rectified, press the Reset key for FR4 and the device automatically starts.
■  Power supply out of phase, miss phase, high voltage and low voltage protection
When the three-phase power supply has a phase sequence error, lack of phase, too high voltage or too low voltage, PR1 is disconnected and the device stops running. The HMI generates an alarm message indicating that the power segment is out of phase, high voltage or low voltage, and the alarm indicator blinks.
■  Vacuum pump oil protection
When the condenser level switch (LS04) detects the level, the vacuum pump stops running, the HMI outputs the alarm message "Please empty the condenser", and the "alarm" indicator blinks. At this time, the condenser drain pump starts automatically. After the condenser is emptied, the vacuum pump starts automatically.
[bookmark: _Toc29166]3．2  Safety Precautions For Users
Users should check whether the actual use conditions, such as power supply, working pressure, temperature, and media, are consistent with the use requirements of the device, and whether the use of the device complies with local safety regulations.
This equipment is manufactured in accordance with the company's standards and quality inspection and testing factory, but due to transportation and other reasons, users should check and confirm that all components are not damaged before using the equipment, connectors, fasteners must not be loose. The operator shall receive the corresponding mechanical and electrical safety training, and confirm the operation qualification before operating the equipment.


V. [bookmark: _Toc11849]Handling And Storage
[bookmark: _Toc7013]   4．l  Handling
[bookmark: _Toc18938]The outer packing should be removed before handling, and all valves should be closed.
[bookmark: _Toc1835]Use forklift or crane for overall handling. Only over a smooth field can the device be moved using its own casters.
[bookmark: _Toc13497]   4．2  Storage
The equipment should be stored in a clean and dry place. The surface should be covered with dust cover, and all pipe ends should be sealed with plugs.
VI. [bookmark: _Toc31960]Installation
   5．1  Install the equipment next to the user equipment according to the dimensions and connection dimensions indicated on the random drawings. Mobile structure should be locked casters to prevent movement during work.
   5．2  Before shipment, the equipment is tested using petroleum-based oil products. It is recommended to remove the residual oil in the equipment before operation and clean it with a new oil cycle.
   5．3  Remove all plugs from equipment piping.
   5．4  The inlet and outlet of the equipment are connected with the user's fuel tank by pipelines of caliber and material that meet the requirements of use.
[image: ]Note:The hoses shipped with the equipment are for temporary use only (such as test runs), and long-term use may pose risks in terms of strength and media compatibility! Users must be equipped with appropriate inlet and outlet pipelines according to your own use and management requirements!
5．5  The installation position of the inlet pipe of the equipment should be more than 150mm away from the bottom of the user's fuel tank, so as to avoid large pollution be sucked into the equipment; The installation position of the outlet pipe shall be placed on the top of the user's fuel tank.
    5．6  Confirm the power switch of the device (QS?) In disconnected state and connected to power.
[image: ]Note:The power supply must be consistent with the parameters on the device nameplate. Terminals L1, L2, and L3 are the power phase line, and GND is the ground line.
VII. [bookmark: _Toc29072]Startup Operation
[image: ]Note:Before starting the device, familiarize yourself with section 9.3 "HMI Operation and Use", the functions of each valve, and the detailed configuration of the device.
[bookmark: _Toc11739]6.1  Pre-start-up Check
	Step
	    Item
	    Notes

	l
	Open outlet ball valve MV01.
	Equipment with inlet and outlet interchange function: Turn on the MV01 when the oil outlet pipeline is connected to the MV01; Turn on MV03 when the oil outlet pipe is connected to MV03.

	2
	Open the condenser drain valve MV13 until the liquid in the condenser is exhausted and then close.
	Models with automatic defoaming eliminates, no need to manually empty the condenser.

	3
	Connect the power supply (three phase lines plus ground line, no need to connect the neutral line) and then close the circuit breaker QS1. Check whether the power monitoring relay PR works properly. If no, rectify the power fault according to the PR indicator.
	[bookmark: OLE_LINK12]TG30S:If the indicator is green, the power supply is NORMAL. Yellow REVERSE indicates an error in the phase sequence. Red light SCARCITY indicates voltage unbalance or phase absence.
OMRON: Green PWR indicates L1 and L2 is powered on. If the yellow RY indicator is on, the power supply is normal. Yellow RY Off: The phase sequence is incorrect or the phase is missing.

	4
	Set the power switch to the "Start" position and enable the scram switch to eject.
	The power indicator should be on and the HMI is running.

	5
	Turn on the oil pump and close it immediately. Observe whether the motor steering is correct
	Motor steering should be consistent with the direction of the arrow on the pump body.

	6
	If the motor steering is not correct, the power supply should be disconnected and the wiring of any two terminals in the oil pump motor line should be exchanged.
	Motor steering is set correctly before delivery. This operation is only necessary when the motor is rewired to the electric control box.

	7
	Check the motor steering of inlet oil pump, vacuum pump and Roots pump by checking the motor steering of outlet oil pump.
	Motor steering is set correctly before delivery. This operation is only necessary when the motor is rewired to the electric control box.

	8
	Start the vacuum pump. After running for 1 minute, check whether the vacuum pump oil level is within the allowable range.
	The vacuum pump oil level should be located between the two scales of the vacuum pump oil level sight mirror.

	9
	According to the device configuration and engineering requirements, enter Parameter Settings to set operating parameters.
	For HMI operations, see section 9.3.

	10
	Select the device operating mode as "Vacuum Pump" or "Oil filter".
	For HMI operations, see section 9.3.



[bookmark: _Toc25748]6.2 Run
[bookmark: _Toc3276]6.2.1Remove particles, moisture and gases from the oil
Power on
	Step
	   Item
	    Notes

	1
	Set the operating mode to "Oil filter mode".
	

	2
	Open the oil inlet valve MV02 and the internal circulation valve MV03, and keep the oil outlet valve MV01 closed.
	Equipment with inlet and outlet interchange function: when the oil inlet pipeline is connected to MV02, MV03 is used for internal circulation; When the oil inlet pipe is connected to the MV04, the MV04 is opened, and the MV01 is used for internal circulation.

	3
	Start the vacuum pump (P01). At the beginning of equipment operation, pay attention to the foam position in the degassing room. When the foam position is 1/2 position higher than the sight glass, the air valve MV07 should be partially opened until the foam is below the sight glass.
	The inlet oil pump, discharge oil pump and Roots vacuum pump are automatically controlled by PLC and do not need to be opened manually.
Models with automatic defoaming do not require manual opening of the air valve MV07.

	4
	Turn on heater 1 (HT1), heater 2 (HT2), or heater 3 (HT3) as needed.
	Set the heating temperature as required. The factory is set to 60℃.

	5
	When there is little foam in the degassing room, open the oil outlet valve MV01.
	Equipment with inlet and outlet interchange function: Turn on the MV01 when the oil outlet pipeline is connected to the MV01; Turn on MV03 when the oil outlet pipe is connected to MV03.

	6
	Partially or completely close the internal circulation valve.
	The opening Angle of the inner cycle should ensure that the oil temperature can be stable above 40℃.


Shutdown
	Step
	    Item
	    Notes

	1
	After turning off the heater, wait for more than 1 minute.
	

	2
	Close the vacuum pump (P01) and the oil inlet valve MV02.
	

	3
	If you need to recover the oil in the oil inlet line:
1. Open the oil inlet valve MV02 and close the circulation valve MV03 and bypass valve CV02;
2. Switch the working mode to Vacuum Pump Mode.
3. Click the SV02 position on the touch screen to manually open the solenoid valve SV02;
4. Slowly loosen the oil tank side oil pipe.
	Equipment with inlet/outlet interchange function: When the oil inlet pipeline is connected to the MV02, turn on the MV02; Turn on MV04 when the oil inlet pipe is connected to MV04.
Models with an intake pump have a bypass valve CV02.

	4
	If you need to empty the oil storage chamber:
1. Open the oil outlet valve MV01, air valve MV07 and close the circulation valve MV03 and bypass valve CV02;
2. Switch the working mode to "Oil filter mode";
3. Open the outlet pump P02;
4. After the oil is emptied, the oil pump will stop automatically after a delay of 1 minute. If the oil in the pipeline needs to be drained again, the outlet pump can be opened again.
	Equipment with inlet/outlet interchange function: when the oil outlet pipe is connected to the MV01, turn on the MV01; Turn on MV03 when the oil outlet pipe is connected to MV03.
Models with an intake pump have a bypass valve CV02.

	5
	Close the inlet and outlet valves and disconnect the power supply to the device.
	If only stop using the device briefly, the user can turn off the power switch.



[bookmark: _Toc16750]6.2.2 Transformer vacuum
	Step
	    Item
	    Notes

	1
	Connect the vacuum pipe between the vacuum interface and the transformer.
	

	2
	Set the operating mode to Vacuum Pump Mode.
	

	3
	Open the vacuum valve and keep all other valves closed.
	

	4
	Start vacuum pump (P01).

	Roots vacuum pump is automatically controlled by PLC. The outlet oil pump and inlet oil solenoid valve stop running.


[bookmark: _Toc9304]6.2.3 Vacuum oiling of transformer
	Step
	    Item
	   Notes

	1
	Connect the vacuum pipe between the vacuum interface and the transformer.
	

	2
	Connect the oil inlet pipe between the oil filter inlet and the oil storage tank. The oil outlet pipe is connected between the oil outlet of the oil filter and the transformer.
	

	3
	Set the operating mode to Vacuum Pump Mode.
	

	4
	Open the vacuum valve and keep all other valves closed.
	

	5
	Start the vacuum pump.
	Roots vacuum pump is automatically controlled by PLC. The outlet oil pump and inlet oil solenoid valve stop running.

	6
	When the vacuum meets the requirements, open the oil filter inlet valve, outlet valve, bypass valve and transformer inlet valve.
	

	7
	Start the intake pump.
	

	8
	Turn on the heater if you need to heat the oil.
	


[bookmark: _Toc7959]6.2.4 Particulate or circulating heating oil in transformer oil
	Step
	    Item
	    Notes

	1
	Open the inlet valve, outlet valve and bypass valve.
	

	2
	Start the intake pump.
	

	3
	Turn on the heater if you need to heat the oil.
	


[bookmark: _Toc4753]6.3 Emergency Cut-off
	 Step
	   Item      
	 Notes

	1
	Press the Emergency Stop button
	

	2
	If the device cannot be approached, try to cut off the power of the device from a distance
	

	3
	Close the inlet and outlet valves.
	


[bookmark: _Toc25200]6.4 Operation
    When the equipment is running normally, pay attention to the working pressure, vacuum degree, temperature and degassed indoor foam. If there is no abnormal state within a quarter of an hour, the operator can leave the equipment and let it run automatically.
Before leaving the device, please check the following points:
■If the equipment is mobile, please make sure that the casters are fixed and will not move by themselves, causing danger.
■ No abnormal vibration and noise.
VIII. [bookmark: _Toc13216]Maintenance
[bookmark: _Toc32412]7.1 Fault Diagnosis And Elimination
	  Phenomenon
	    Reasons
	    Exclusion measures

	The power indicator is off, and the HMI is not displayed
	1.QS1 is not closed
2.The power switch is not turned on
3.The emergency stop button is pressed
4. The power supply is out of phase, over voltage or under voltage
5. Fuses F1,F2 or F3 are burned out
	1.Close QS1
2.Set the power switch to the start position
[bookmark: OLE_LINK22]3. Reset the emergency stop button
4. Rectify the power failure according to the PR indicator
5. Replace the fuse

	The power indicator is off, but the HMI is displayed
	1The power indicator is broken
	1.Replace the power indicator

	The power indicator is on, but the HMI is not displayed
	1.HMI is broken
2.24Vpower supply is broken
	1.Replace the HMI
2. Replace the 24V power supply

	HMI displays phase sequence error, high voltage, or low voltage
	1. Phase sequence error
2. High voltage or low voltage
3. The power relay is broken
	1.Adjust phase line position
2.Adjust power supply
3. Replace the power relay

	The device does not start, the HMI is displayed, and there is no fault warning
	1.The emergency stop button is pressed or damaged
2. The PLC is broken

	1.Reset or replace the emergency stop button
2. Check the PLC

	Equipment does not start, HMI display "vacuum pump motor overload"
	1.Vacuum pump motor overload
2. The FR1 calibration value of thermal relay is too low
3. Thermal relay FR1 is faulty
4. The vacuum pump motor is broken
	1.Remove the overload fault of vacuum pump motor
2. Re-calibrate thermal relay FR1
3. Replace thermal relay FR1
4. Replace the vacuum pump motor

	Equipment does not start, HMI shows "Roots pump motor overload"
	1.Roots pump motor overload
2. The FR2 calibration value of thermal relay is too low
3. Thermal relay FR2 is faulty
4. Roots pump motor is bad
	1.Remove Roots pump motor overload fault
2. Re-calibrate thermal relay FR2
3. Replace thermal relay FR2
4. Replace Roots pump motor

	Equipment does not start, HMI display "discharge pump motor overload"
	1.Discharge pump motor overload
2. The FR3 calibration value of thermal relay is too low
3. Thermal relay FR3 is faulty
4. Motor of discharge pump is bad
	1.Remove the overload fault of oil pump motor
2. Re-calibrate thermal relay FR3
3. Replace thermal relay FR3
4. Replace the pump motor

	Equipment does not start, HMI display "fuel pump motor overload"
	1.Discharge pump motor overload
2. The FR4 calibration value of thermal relay is too low
3. Thermal relay FR4 is faulty
4. The motor of the oil pump is broken
	1.Eliminate the overload fault of the inlet pump motor
2. Re-calibrate thermal relay FR4
3. Replace thermal relay FR4
4. Replace the pump motor

	The device does not start, HMI display "Please replace the fine filter element or the oil outlet valve is not open"
	1.Oil discharge valve is not open correctly
2. Fine filter blocking (FL02,FL03)
3. The pressure switch (PS01) is broken
	1.Open the outlet valve
2. Replace fine filter (FL02,FL03)
3. Replace the pressure switch (PS01)

	Device does not start, HMI display "Please empty condenser"
	1.Condenser liquid level
2. The condenser liquid level switch is installed in the wrong direction
3. The condenser liquid level switch (LS04) is faulty
	1.Drain the condenser liquid
2. Adjust the condenser liquid level to open the installation direction
3. Replace the condenser level switch (LS04)


[bookmark: _Toc7982]7.2 Routine Maintenance Procedure
7. 2.1 Filter Element Inspection, Cleaning And Replacement
After working for a period of time, when the pressure difference through the filter element increases to the limit specified in the design due to the blockage of the dirt, the filter element must be maintained, including cleaning or replacement. The material and structure of the filter determines whether it can be cleaned and the method of cleaning.
Note: Of the filter elements used in HZLY-A, the coarse filter FL01 can be cleaned. Fine filter FL02, FL03 and vacuum pump oil filter can not be cleaned, must be replaced.
Cleaning and replacement of coarse filter element
When the vacuum degree reaches -0.07~-0.1Mpa, the oil viscosity is low, the oil inlet solenoid valve (SV01, SV02) is fully opened, and the oil inlet speed is still slower than the oil pump discharge speed, it should be stopped and removed from the suction filter for maintenance. The filter element can be cleaned in gasoline, alkaline cleaning solution, and compressed air is used to blow the dirt attached between the mesh holes from the inside out. Before installation, check whether the filter is damaged. If it is damaged, replace it.
Method of replacing fine filter element FL02 and FL03
	Step
	    Practice
	    Notes

	1
	Close the oil inlet valve (MV02 or MV04), open the oil outlet valve (MV01 or MV03) and air valve MV07.
	

	2
	Start the oil pump and empty the filter as much as possible.
	By observing the oil transparent PVC steel wire pipe

	3
	Make sure there is no oil in the filter tank and shut down.
	

	4
	Unscrew flange bolts one by one and remove flange covers
	

	5
	Remove the old filter element.
	After removing the filter element, check whether the "O" ring or rubber pad under the fixed thread of the filter element can continue to be used

	6
	Install and tighten the new filter element.
	Be careful not to contaminate the filter element during installation

	7
	Install the filter flange cover according to the original procedure.
	


[bookmark: _Toc16723]7.3 Inspection, Maintenance Schedule
	    Item
	    Period／Time
	    Notes

	Check the fault and running indicators
	Everyday
	

	Check the instruments for damage
	Everyday
	

	Check whether the inlet and outlet hoses are broken and sealed properly
	Anytime
	Do not use the test hose for a long time!

	Replace the coarse filter element FL01
	When the vacuum degree reaches -0.07~-0.1Mpa, the oil viscosity is low, the level control valve is fully opened, and the oil inlet speed is still slower than the oil pump discharge speed
	

	Replace the fine filter element FL02,FL03
	When the pressure reaches 0.25MPa or HMI display "Please replace the fine filter element"
	

	Replace the vacuum pump oil and vacuum pump oil filter element
	Vacuum pump oil emulsification or vacuum pump operation time more than 1000 hours
	Replace the vacuum pump oil and vacuum pump oil filter in time; otherwise, the vacuum pump will be damaged.

	Clean the inside of the container of dirt or rust
	When maintaining or replacing the filter element
	

	Check the condition of hoses and seals
	Every week
	

	Check pressure switch
	Every 6 months
	

	Check instrument accuracy
	Every two years
	


IX. [bookmark: _Toc30213]Technical Parameters
8.1  Name and model specification
Name:(See nameplate)
Specification:(See nameplate)
8.2  Design working conditions:
 Use medium:                              Petroleum-based oil crystals
Inlet pressure:                             >-0.01Mpa
Ambient temperature:                      -10~60℃
Maximum viscosity of processing medium:    <=46cSt
System working pressure;                   <0.5Mpa
Sealing material:                           Buqing rubber
8.3 Material
Container: carbon steel spray
Frame: carbon steel spray
8.4 Appearance size and quality
Length, width and height (see nameplate)
Quality (see nameplate)
8.6 Interface size (see nameplate)
8.7 Drive system
Power supply: (see nameplate)
Power: (see nameplate)
Maximum current: (see nameplate)
X. [bookmark: _Toc21114]Appendix
[bookmark: _Toc10672]9.1 Operation of HMI
Running screen
[image: 4. 保存有用  3000L 双级+再生   液压原理图]
Outlet Tem.(Outlet temperature) : shows the temperature of the oil after heating, unit: Celsius.
Inlet Tem.(Inlet temperature) : Shows the temperature before heating.
Saturation: Displays the water saturation of the inlet oil. Water in oil exists in three forms: dissolved water, suspended water and deposited water. When the saturation of water in oil does not reach 100%, the water in oil exists in the form of dissolved water. When the water saturation in the oil reaches 100%, the water in the oil will form small water droplets and be suspended in the oil; When small water droplets combine with small water droplets to form large water droplets, since the specific gravity of water is larger than that of oil, the large water droplets will deposit at the bottom of the container.
Moisture(Inlet moisture) : Shows the absolute mass moisture content of the current oil, in ppm. The sensor directly measures the saturation of water in the oil, and the ppm value is calculated by a special algorithm. Oil type, temperature, etc. will cause errors in the ppm value, and there may be large errors in the ppm value when the oil is not calibrated. When the shutdown water ≠0, if the water content in the oil is lower than the "shutdown water" for 15 minutes (see the parameter setting screen), the equipment will automatically stop.
Vacuum(Running vacuum) : Displays the current degassing chamber vacuum pressure. Unit: pa, mbar, or torr.
Pressure(Filter pressure) : Displays the current filter pressure, unit: Kpa (1Mpa=1000Kpa).
Flow Rate(Instantaneous flow) : Displays the current pump displacement. Unit: L/h. An optional flowmeter is required.
Duration(Current run) : Indicates the current run time.
Total(Cumulative run) : Displays the cumulative run time.
Off timer(timed shutdown) : When the device is running, such as the number of hours or minutes ≠0, the delayed shutdown function is turned on. When the number of hours and minutes decreases to zero, the device automatically stops.
Oil purifier mode/Vacuum pump mode: When set to vacuum pump mode, except vacuum pump, Roots pump and oil inlet pump, other components will not run.
Note: The operating mode is set to the oil filter mode when leaving the factory.
LS01 Heating level sensor: The green light indicates that there is oil in the heater.
LS02 Low level sensor: When the green light is on, it indicates that there is oil at the low liquid level in the vacuum chamber.
LS03 High level sensor: When the green light is on, it indicates that there is oil at the high liquid level in the vacuum room.
LS04 Condenser level sensor: indicates that the condenser level is detected when the red light is on.
PES Foam level sensor: Indicates that foam level is detected when the red light is on.
TC01 Temperature transmitter: Used to detect the temperature after heating.
WT01 Water in oil sensor: Used to detect moisture content in oil.
OM01 Flowmeter: Used to detect oil pump displacement.
VT01 Vacuum gauge: Used to detect the vacuum of the degassing chamber.
SV01 Large oil inlet solenoid valve: Start to inlet oil when no high liquid level is detected. 
SV02 Small inlet solenoid valve: Start to inlet oil when high liquid level is detected.
Parameter setting screen
[image: ]
Control temperature(heating control temperature) : the temperature required when the oil is degassed, the setting range is 20-80℃.
Protection pressure(Oil pump protection pressure) : When the PLC detects that the pressure is greater than the set value, the oil pump stops running.
Note: To use this function, you need to install the pressure transmitter and set the "Pressure sensor" to "in use" in the parameter setting screen.
Roots pump start(Roots pump starting pressure) : When the vacuum pump starts, the vacuum chamber pressure is lower than the set value, Roots pump will automatically start.
Note: To use this function, you need to install the vacuum transmitter and set the "Vacuum Sensor" to "in use" in the parameter setting screen.
Temperature correct(Temperature calibration) : When the actual temperature of the oil is different from the displayed temperature, modify this data to make the displayed temperature consistent with the actual temperature, -20~20℃.
Shut off moisture(Stop moisture) : When the equipment is running automatically, the PLC detects that the water content in the oil is lower than the set value for 15 minutes, and the equipment will automatically stop. Setting range: 1-99ppm.
Note: To use this function, you need to install the moisture transmitter and set the "Moisture sensor" to "in use" in the parameter setting screen.
Capacity（Processing Capacity) : indicates the current processing capacity of the device. The value must be ≤Max Capacity. This value is reduced for use in high-capacity equipment handling small-capacity transformers or oil containing a lot of water or gas. Activation of this function requires the installation of variable frequency governor and flow meter in and out of the oil pump.
Maximum Capacity(Rated processing capacity) : This value is the maximum processing capacity of the device. Activation of this function requires the installation of variable frequency governor and flow meter in and out of the oil pump.
Impulse(Meter pulse coefficient) : This value is the pulse coefficient value of the meter and is used to calculate the instantaneous flow rate of the device.
Note: No password is required to modify the three parameters of heating control temperature, automatic shutdown moisture content and current output capacity, and the other parameters require a password. The default user name: admin, Password:1234.
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[bookmark: _Toc2496]9.2  Hydraulic Principle Diagram
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	No.
	Name of parts
	Functions
	Notes

	MV01
	[bookmark: OLE_LINK13]Outlet valve
	[bookmark: OLE_LINK1]Control oil outlet
	Equipment without inlet/outlet interchange function,MV03 is an internal circulation valve

	MV02
	Inlet valve
	Control oil inlet
	

	MV03
	Outlet valve
	Control oil outlet
	

	MV04
	Inlet valve
	Control oil inlet
	

	MV04
	[bookmark: OLE_LINK14]Vacuum valve
	Control the vacuum extraction of external equipment
	

	MV07
	Air valve
	Replenish degassing chamber air during shutdown or maintenance
	

	MV08
	Vacuum valve
	The equipment is used as a vacuum pump set to isolate the vacuum chamber
	[bookmark: OLE_LINK17]Optional

	MV09
	Sample valve
	Sample the oil after treatment
	

	MV10~16
	Empty valve
	Emptying vessel
	

	CV01
	Check valve
	One-way oil transmission to prevent the return of oil
	

	CV02
	Bypass valve
	Open when the feed pump is used alone
	Optional

	FL01
	Primary coarse filter
	Remove large particles of impurities
	

	FL02
	Two-stage precision filter
	Filter more than 3µm of impurities
	

	FL03
	Three-stage precision filter
	Filter more than 1µm of impurities
	

	FL04
	Air filter

	Filter out particles in air
	

	SV01
	[bookmark: OLE_LINK15]Oil inlet solenoid valve 1
	Level control valve
	

	SV02
	Oil inlet solenoid valve 2
	[bookmark: OLE_LINK19]Level control valve
	

	LS01
	Heating level sensor
	Collect the heater level signal
	

	LS02
	Liquid level sensor
	Collect low liquid level signals
	

	LS03
	Liquid level sensor
	Collect high liquid level signal
	

	LS04
	Condenser level sensor
	Collect condenser liquid level signal
	Secondary oil spray protection

	PES
	Foam level sensor
	Collect foam level signals
	Oil spray protection

	PT01
	Filter pressure sensor
	[bookmark: OLE_LINK18]Collect filter pressure signals
	Optional

	VT01
	Vacuum pressure sensor
	Collect vacuum pressure signal
	Optional

	TT01
	Temperature sensor
	Collect oil temperature signals
	

	WT01
	Moisture transducer

	Detect the moisture content of the oil
	[bookmark: OLE_LINK20]Optional

	OM01
	Flowmeter
	Detecting pump flow
	Optional

	PS01
	Pressure switch
	Oil pump discharge pressure high protection
	

	HT
	Heater
	Heat the oil to be treated
	

	P01
	Vacuum pump
	Primary vacuum extraction
	

	P02
	Oil delivery pump
	Drain the oil from the vacuum separation chamber
	

	P03
	First stage Roots pump
	Two-stage vacuum extraction
	

	P04
	Oil inlet pump
	Control inlet oil 
	Optional

	P06
	Two-stage Roots pump
	Three-stage vacuum extraction
	

	Vacuum Chamber
	Vacuum separation chamber
	Remove the water and gas from the oil

	

	Condenser
	
Condensing unit

	Reduce the temperature of the gas entering the vacuum system
	

	Foam Eliminator
	Demister
	The foam is pressurized into oil
	

	VG01
	Vacuum gauge
	Display the vacuum degree of degassing chamber
	

	PG01
	Pressure gauge
	Display filter pressure
	





XI. [bookmark: _Toc30246]Packing List
	No.
	Item
	Qty

	1
	Vacuum Oil Purifier
	1

	2
	Operation instrucion
	1

	3
	Certificate
	1

	[bookmark: _GoBack]4
	PVC steel wire reinforced hose（φ45x4）
	1

	5
	Hold hoop（φ38-57）
	6

	6
	O-RING（φ25x4）
	2

	7
	O-RING（φ45x4）
	2

	8
	O-RING（φ60x4）
	2

	9
	O-RING（φ80x4）
	1

	10
	O-RING（φ200x4）
	1

	11
	Filter element
	3
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