Operating Instructions of Variable-Frequency High-Voltage Power Supply for Precipitator
Operating Instructions of Variable-Frequency High-Voltage Power Supply for Precipitator

Variable-Frequency High-Voltage Power Supply for Dust Removal
Operating Instructions
(Version No.: 2019A)
Fujian Longyan Zhicheng Environmental Co., Ltd. 
September 2019
Correct Use:
1. The mounting and operation of this equipment must be carried out as per the requirements in the instructions. Only competent personnel are allowed to mount and operate this equipment.
2. In order to ensure equipment and personal safety, the electrostatic precipitator must be equipped with the grounding system in strict accordance with the national standards or industrial standards. After connected together, the grounding of the plant power grid, the grounding of the control cabinet, the grounding of the rectifier transformer, and the anode of the electrostatic precipitator shall be grounded at the same point. After reliably connected, the control cabinet shell, transformer shell and body shell must be connected with the grounding terminal. The grounding resistor shall be measured at least once a year, to ensure that the grounding resistance of the system is less than 2Ω.
3. Before the equipment is formally put into operation, the high-voltage safety interlock, operating procedures, high voltage risk warning signs must be improved.
4. In the process of debugging and maintenance of the equipment, it must be operated as per the specifications, and it is strictly prohibited to hot unplug the plug-in connectors with electricity.
5. During operation of the equipment, in order to ensure equipment and personal safety, it is strictly prohibited to switch the high-voltage isolating switch with electricity.
All Rights Reserved:
1. All the copyrights belong to our company. Without explicit written permission, the instructions or partial content therein shall not be copied or reproduced. Violators shall be liable for the losses caused.
2. Our company reserves the right of final interpretation.
Disclaimer:
1. The contents contained in the instructions will be changed without notice due to product improvement. Please understand at that time.
2. We have checked that the contents of the instructions are consistent with the hardware in the contents described. Because errors are inevitable, we cannot guarantee complete consistency. If you find any ambiguity or error, please contact our company and welcome your valuable comments.
3. Users are welcome to put forward improvement suggestions or opinions on our products. Once they are adopted, our company will give rewards as appropriate! Improvement Hotline: 18905970979
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Chapter I Overview
1.1 Name and Model Definition of Product
1.1.1 Product Name
The name of the product is defined as: Variable-frequency high-voltage power supply for dust removal.
1.1.2 Implementation Standards
For the control cabinet part of this product, refers to the relevant clauses of High-Frequency High-Voltage Rectifier Equipment for Precipitator (JB/T 11639-2013); and for the transformer part, refers to the relevant clauses of Crystal Brake Pipe Controlled High-Voltage Source for Electrostatic Precipitator (JB/T 9688-2007).
1.1.3 Model and Meaning of Product
The model and meaning of the product are as follows:
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Zhicheng Variable-Frequency Series 01 L Derived Code (Notes®)

Rated Output Vottage (kV) (Note®)

Rated Output Current (4) (Note®)




Note ①: For the derived code, when the user has the special requirements, it is marked to distinguish from the conventional products, and the conventional product is not marked with this code;
Note ②: The rated output DC voltage is the average value, and the recommended values are 72, 80 and 90 (KV)
Note ③: The rated output DC current is the average value, and the recommended values are 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 1.0, 1.2, 1.4, 1.6, 1.8 and 2.0(A)
1.2 Purposes and Application Scope of Product
This product is a variable-frequency high-voltage power supply based on AC-DC-AC circuit topology. It is matched with the main body of the electrostatic precipitator, and can be used for dedusting, fog removal, tar removal, dehydration and other purposes. The specific application scope is shown as follows:
△ Electric power: Dedusting of the furnace flue gas in the thermal power plant;
△ Metallurgy: Dedusting and raw material recovery of smelting of all kinds of the metals;
△ Building materials: Dust removal, material recovery, dust source suppression, etc. in the industrial processes such as cement, etc.;
△ Petrochemical: Separation of the water and impurities in the crude oil, and dedusting, fog removal and raw material recovery of all kinds of the raw materials in the acid and plastic industries;
△ Light industry: Alkali recovery in the papermaking process, and dust removal in the textile industry;
△ Others: Air purification of all kinds of the industrial processes, such as the oil and fume removal in the catering service industry, etc.
1.3 Main Characteristics of Product
The variable-frequency high-voltage power supply for dust removal is a new type of high-voltage power supply developed by our company as per the market demand. The control system independently developed by our company based on distributed module layout and centralized network management is adopted. The product has the advantages of simple structure, reliable performance, simple debugging, etc. The main characteristics of the product are shown as follows:
△ For this equipment, the traditional structural design of "control cabinet + rectifier transformer" is adopted. The control cabinet is mounted in the control room on the ground, with good operation conditions, which is conducive to the stable operation of the equipment; the rectifier transformer is mounted on the top of the precipitator, with the high-voltage cable eliminated. The control cabinet and the rectifier transformer are connected with the medium-voltage cable.
△ For the main circuit, the AC-DC-AC high-frequency inverter structure is adopted, the SPWM control technology is used to carry out amplitude adjustment and frequency adjustment through the input voltage of the rectifier transformer, therefore to achieve the purposes of regulating the electric field voltage and current. For the switching device of the inverter circuit, the genuine high-power IGBT imported from Germany shall be adopted, which further improves the reliability of the equipment. The double detection and protection circuit for directly detecting the inverter current through the high-frequency current sensor or indirectly detecting the inverter current by detecting the IGBT conduction voltage drop is adopted, to ensure steady and reliable operation of IGBT.
△ The variable-frequency technology and the SPWM control technology are used, to achieve efficient regulation of the electric field voltage and current; the pulse control technology is adopted, to adapt to different dust requirements, and achieve energy conservation and consumption reduction.
△ The internal and external dual network structure is adopted, to achieve centralized control of the entire network. The internal network is used for data exchange between all the units (modules) in a single device, and the external network is used for centralized management of the host computer. The structure design of dual network makes the equipment have the advantages of the simple structure, the minimum wiring and the lowest fault rate.
△ For the microprocessor of the control system, the DSP chip is selected, with the advantages of fast response, accurate control and high reliability.
△ When the high-voltage power supply is jointly used with the conventional single-phase rectifier transformer, the operation frequency can be increased to 400Hz at most, being 8 times that of the conventional single-phase power supply, the output waveform ripple is greatly reduced, the effect on the electric field is better than the three-phase high-voltage power supply, and close to the high-frequency power supply. When this equipment is used carry out technical upgrading and transformation to the conventional single-phase high-voltage power supply, only the high-voltage control cabinet on the ground is replaced, and the rectifier transformer will be not replaced. Therefore the equipment has the advantages of short transformation time, low cost, remarkable effect, etc., being the best choice for the technical upgrading and transformation of the conventional single-phase high-voltage power supply.
Chapter II Main Technical Performance and Technical Parameters
2.1 Main Technical Parameters
2.1.1 Input and Output Parameters
Rated input power supply: 3AC 380V 50 Hz;
Frequency regulation range: 50-400 Hz;
Voltage regulation range: 36-360V;
Rectifier transformer oil temperature sensor: Three-wire system PT100;
For the input and output technical parameters of the common series products of the variable-frequency high-voltage power supply for dust removal, see Attached Table 1.
2.1.2 Output Regulation Range
Output current regulation range: 0-100% rated value.
Output voltage regulation range: 0-100% rated value.
2.1.3 Voltage Regulation Mode
CF+SPWM。
2.1.4 Efficiency and Power Factors
Efficiency: ≥ 90%; power factor: ≥ 0.90.
2.2 Service Conditions
① The altitude shall not exceed 1000 m. If the altitude is higher than 1000 m, the rated value shall be corrected accordingly as per the relevant standards, which shall be specially indicated in ordering.
② The ambient temperature ranges from -10 to +40℃.
③ The maximum relative humidity of the air is 90% (equivalent to 20±5℃ of the air).
④ There shall be no violent vibration and impact, and the vertical inclination shall not exceed 5%.
⑤ There are no conductive explosion dust, gases or vapors corroding metals and destroying insulation at the operation location.
⑥ The continuous fluctuation range of the input AC voltage shall not exceed the rated value by ±10%;
⑦ The frequency fluctuation range of the input AC voltage shall not exceed by ±2%;
2.3 Functions and Characteristics of Product
2.3.1 Control Functions
The product has multiple control modes, which can be selected by the user under different working conditions.
△ Manual control
The manual control mode is mainly used in equipment debugging or operation under specific conditions.
△ Automatic control
In the automatic control mode, the spark tracking mode, constant voltage operation mode, constant current operation mode, constant spark rate operation mode, etc. can be selected as per the site conditions.
2.3.2 Fault Detection Protection Functions
The equipment has multiple protective functions in the following, when any fault occurs to the equipment during operation, protection can be achieved through the control system, the fault type will be displaced on the touch screen, and the control cabinet will send the audible and visual alarm, and stop output.
△ Input overcurrent protection
△ Input phase-loss protection
△ Input three-phase unbalance protection
△ Load short-circuit protection
△ Load open-circuit protection
△ Temperature sensor fault protection
△ Transformer oil standard-exceeding protection
△ IGBT temperature standard-exceeding protection
△ SCR temperature standard-exceeding protection
△ IGBT fault protection
△ Inverter overcurrent protection
△ Not-in-place safety interlock protection
2.3.3 Flashover Control Functions
The control system has the function of detecting the flashover signal in both hardware and software modes, through which the flashover signal can be accurately detected, to ensure reliable and stable operation of the equipment.
Chapter III Main Structure and Working Principles
3.1 Product Structure
3.1.1 For the variable-frequency high-voltage power supply for dust removal, the structural design of "control cabinet + rectifier transformer" is adopted. The control cabinet is mounted in the control room on the ground, with good operation conditions, which is conducive to the stable operation of the equipment; the rectifier transformer is mounted on the top of the precipitator, with the high-voltage cable eliminated. The control cabinet and the rectifier transformer are connected with the medium-voltage cable. At the same time, the damping resistor and the high-voltage isolating switch cabinet can be equipped as per the user's requirements.
3.1.2 Damping Resistor
The damping resistor is connected in series between the high-voltage output end of the rectifier transformer and the electric field of the precipitator, which is the protection element in the high-voltage circuit. It plays an important role in limiting flashover impulse current, absorbing high-order harmonics and protecting main circuit and control circuit during operation. The damping resistor is usually mounted in the high-voltage switch cabinet.
3.1.3 High-Voltage Isolation Switch and High-Voltage Switch Cabinet
Functions of the high-voltage isolation switch: The high-voltage incoming line end of the electric field of the precipitator is connected to the high-voltage output end of the rectifier transformer, or the high-voltage incoming line end of the electric field is grounded, to ensure personnel safety during the maintenance of the precipitator. The high-voltage isolation switch is mounted in the high-voltage switch cabinet, to ensure personal and equipment safety, and the auxiliary interlock linked with it is also equipped.
The high-voltage switch cabinet is placed between the rectifier transformer and the incubator, and the high-voltage protection cover flange for the rectifier transformer is connected to the inlet flange for the high-voltage switch cabinet. The high voltage incoming and outgoing direction of the high-voltage switch cabinet and the on-off operation direction of the high-voltage isolation switch shall be determined by the user as per the site layout.
Special notes: The high-voltage switch cabinet is an optional accessory. If the user needs to equip the high-voltage switch cabinet, please put it forward in ordering.
3.2 Principles of Main Circuit
After entering the control cabinet, the three-phase AC 380V 50Hz power supply passes through the plastic-case circuit breaker MCCB1, then is regulated and rectified into direct current through three thyristor modules. After being filtered through the capacitor bank, the full bridge inverter is achieved through two IGBT modules, to output 50-400Hz single-phase alternating current, which is connected to the primary winding of the rectifier transformer through the medium voltage cable, and then transformed into high-voltage direct current after being boosted and rectified through the rectifier transformer. It is supplied to the electrostatic precipitator after passing through the damping resistance. The functions of the main components in the circuit are shown as follows:
Plastic-case circuit breaker MCCB1: Main air switch of the main circuit, which is used to achieve main circuit power supply on-off control and overcurrent protection;
Protection board B1: To absorb the surge spike, and protect the thyristor module;
Thyristor module: To regulate and rectify the three-phase alternating current into direct current;
Capacitor bank: To filter the direct current;
IGBT module: To realize the full-bridge inverter;
AC voltmeter PV1: Input voltmeter, indicating the value of the line voltage of the three-phase power supply input to the control cabinet;
AC ammeter PA1: Input ammeter, indicating the value of phase A current input to the control cabinet;
DC voltmeter PV2: Output voltmeter, indicating the value of the DC voltage output from the equipment (average value);
DC ammeter PA2: Output ammeter, indicating the value of the DC current output from the equipment (average value);
Current transformer CT1-3: Providing the input current signal after isolation for the control system and the input ammeter;
Current sensors CS1, CS2: Providing the variable-frequency output current signal after isolation for the control system;
Discharge resistance R0 and discharge board B0: When the both work together, the DC busbar voltage can be reduced to less than 36V within 10 seconds when the equipment is shut down;
Damping resistor R4: Playing a buffering effect on the spark discharge current, and buffering the parasitic oscillations caused due to the LC distribution parameters in the high-voltage output circuits;
Resistor R3: High-voltage sampling voltage-dropping resistor;
Resistor R2: Output voltage feedback sampling resistor;
Resistor R1: Output current feedback sampling resistor.
3.3 Principles of Control System
The control system is composed of the isolation transformer, switching power supply, variable-frequency controller, SCR trigger module (board), signal acquisition board, touch screen, etc.
Isolation transformer T1: Converting the AC 380V power supply into the AC 220V power supply, and providing AC 220V power supply for the switching power supply, cooling fan and lighting lamp in the cabinet.
Isolation transformer T2: Converting the AC 380V power supply into the AC 24V power supply, and providing AC 24V power supply for the relay for isolation of the input signal.
Switching power supply U3: Converting the AC 220V power supply into the DC 24V power supply, and providing stable DC 24V power supply for the control system.
Variable-frequency controller U1: ① Data acquisition, storage, operation and control core, to control safety operation and fault protection of the whole equipment as per the touch screen command or remote command; ② Data exchange with the touch screen, to achieve all the command requirements of the touch screen, as well as the human-computer dialogue; ③ To carry out signal processing and acquisition for the output voltage and output current feedback signal; ④ To carry out signal processing and acquisition for the transformer oil temperature signal; ⑤ To carry out isolation, transformation and acquisition for the digital quantity signal input; ⑥ To output high-voltage operation and fault alarm signals; ⑦ To carry out communication with the SCR trigger module (board), to realize data exchange; ⑧ To carry out communication with the signal acquisition board, to realize data exchange.
SCR trigger module (board): To collect the trigger module (board), carry out triggering control to the thyristor module as per the variable-frequency controller requirements, and at the same time, collect the voltage value of the busbar and the current values of the three phases A, B and C;
Signal acquisition board: To isolate and transform the IGBT trigger signal issued from the variable-frequency controller, provide the stable 15V power supply for the IGBT drive board, collect the fault signal of IGBT, collect the temperature signal of SCR and IGBT, and collect the inverter output current signal;
Touch screen: The full Chinese display touch screen based on RS485 communication is adopted, and the special software independently developed by our company is implanted, to achieve the human-computer dialogue function.
3.4 About Communication
In this equipment, the internal and external dual network structure is adopted, to achieve centralized control of the entire network. The internal network is used for data exchange between all the units (modules) in a single device, and the external network is used for remote centralized control of the multiple devices.
Since the electromagnetic interference conditions of all the sites are different, in order to ensure stable and reliable communication, for the communication signal cable connected to the external network, the high-quality RVSP2 X 1.0 mm2 cable or DJYPVP2 X 1.0 mm2 dedicated communication cable must be selected.
Chapter IV Mounting and Application of Equipment
4.1 Reception and Inspection of Equipment
When the equipment is delivered to the site for handover with the logistics company, the outer packing shall be carefully checked to determine whether there is any damage, and whether the transformer oil flows out of the packing box. If there is damage or the transformer oil flows out, the recipient shall take photos for evidence collection, and at the same time to carry out unpacking inspection for damage to the equipment with the personnel of the logistics company. After the inspection and evidence collection, the recipient shall feed back the information to our company in time.
After the equipment is unpacked, the appearance of the equipment shall be checked to determine whether there is any collision damage, whether the glass of the control cabinet is broken, whether there are loose accessories in the cabinet, whether the porcelain bushing of the rectifier transformer is damaged, and whether there is any oil leakage in the sealed part. If there is any problem, photos shall be taken for evidence and fed back to our company.
4.2 Mounting of Equipment
4.2.1 Mounting of Equipment
4.2.1.1 Mechanical Mounting
As per the wheel base at the bottom of the rectifier transformer, the mounting base (guide rail) shall be made of steel rail or channel steel, then the rectifier transformer is hoisted onto the base (guide rail), which is moved horizontally forward and backward through the rollers mounted at the bottom until the equipment is moved in place. After the high-voltage output protection cover and the high-voltage switch cabinet are mounted, the rollers shall be clamped with triangular irons pm the base, to prevent the equipment from moving.
4.2.1.2 Electrical Mounting
The control cables and the power cables cannot be put in the same cable conduit, the same cable trench, or the same cable tray. If these cables cannot be separated due to limited conditions, at least the control cables and power cables shall be arranged in layers. It is strictly prohibited to mix them together in wiring, to avoid mutual interference.
For the incoming line of the power supply, not only the three-phase 380V AC power supply is provided, the ground wire must be provided also. The cable of appropriate size shall be selected as per the equipment specifications, the connector lugs shall be crimped firmly, and the mounting bolts shall be equipped with spring washers and fastened. For the ground line, the copper-core cable of not greater than 25 mm2 shall be selected. The same group of cables shall be arranged together and threaded in the same wire threading hole, to reduce eddy current heating and interference.
The 2x1.5 mm2 conducting wire shall be selected, to connect the safety interlock switch signal into the control cabinet, or otherwise, the equipment cannot operate.
The power cables connected between the rectifier transformer and the ground control cabinet is two pieces. The high-quality national standard cables shall be selected, and the cross section area shall be selected as per the equipment power; another grounding cable with the cross section not less than 35 mm2 shall be added.
For the conducting wire connected from the grounding terminal of the rectifier transformer to the load (the anode of the precipitator), the multi-strand copper-core cable of more than 16 mm2 shall be adopted.
The grounding terminal of the electrostatic precipitator must be reliably grounded, and the grounding resistance shall not be greater than 2.0Ω.
Attention! The connector lugs of the power cable and the grounding cable must be mounted in direct contact with the copper bars or connector lugs in the control cabinet. There must be no flat washers, spring washers or nuts, etc. in the middle for separation. The mounting bolts must be fastened, or otherwise it will overheat due to poor contact, which will result in fire accident in serious cases!
4.3 Application of Equipment
4.3.1 Safety Precautions
Special Attention! The variable-frequency high-voltage power supply for dust removal has lethal high voltage. To ensure personal safety, the following requirements shall be followed:
1. The voltage between the output end of the rectifier transformer and its connected component is as high as 100 kV. Direct or indirect contact with them is forbidden without reliable grounding. When the equipment is poorly grounded, the its shell will has high-voltage power also, so it is forbidden to contact with them directly or indirectly.
2. The personnel responsible for mounting, debugging, operation and maintenance of the equipment must receive relevant professional training, and obtain the relevant qualification certificates before operation, especially the anti-shock electrical knowledge training.
3. When the device has been powered on or has been powered off for less than 2 hours, the non-professional personnel shall not touch any part inside the equipment that may be live.
4. Even when the main power of the equipment is cut off, the possible residual voltage on the busbar in the control cabinet will has electric shock hazard. Therefore, it can be contacted only when the voltage is lower than 36V.
5. The potentiometers on all the circuit boards of the equipment shall not be adjusted by the non-professional technical personnel; when it is really necessary to adjust, it shall be conducted under the guidance of the technical personnel of our company; arbitrary adjustment may cause serious equipment damage and personal injury.
6. During operation of the equipment, the door of the control cabinet shall be closed tightly, and shall not be arbitrarily opened.
7. In order to prevent operating overvoltage and ensure personal safety, it is strictly prohibited to switch the high-voltage isolation switch or directly turned off in the operating status of the equipment.
4.3.2 Inspection of the Equipment before Operation for the First Time
1. To disconnect the power supply entering the control cabinet;
2. To check whether the plugs of all the units (modules) and circuit boards in the cabinet are connected reliably and whether the wiring is firm;
3. To check whether all the connecting lines are correct and reliable;
4. To check the tightening state of all the bolts (especially in the main circuit);
5. To check the insulation of load (electric field of the electrostatic precipitator) with a 2500V megohmmeter. Usually, the resistance value shall be greater than 100MΩ.
4.3.3 Operation and Debugging of the Equipment for the First Time
1. The control power switch and the power supply switch of the blower in the control cabinet shall be turned off;
2. After power-on, to check whether the work of all the components and modules is normal, whether the display of the touch screen on the door panel of the control cabinet is normal, and whether the operation of the cooling fan is normal;
3. The main air switch of the main circuit is switched on, and the touch screen is operated, to enter the manual mode, and adjust the output voltage from low to high. The display of the four pointer gauges on the door panel of the control cabinet is checked to determine whether the four pointer gauges on the door panel of the control cabinet are normally displaced, and whether parameters on the touch screen are displayed normally;
4. After manual debugging, the equipment can be switched to the automatic operation mode only after it is operated normally;
5. When it is necessary to shut down the equipment, the touch screen on the door panel of the control cabinet shall be operated first, to make the equipment in the shutdown state, and then the main air switch and control power switch is disconnected.
6. The operation and debugging for the first time shall be completed by the technical personnel of our company. If they fail to complete in special cases, the user can carry out operation for the first time under the remote guidance of the technical personnel of our company. Our company will not bear the equipment damage and personal injury caused due to arbitrary startup.
Chapter V Analysis and Treatment of Common Faults in Equipment Operation
	Fault (Abnormity) Phenomenon
	Common Cause
	Handling Method

	1. Fault characteristics: The input voltage is normal, the input current is low, and the output voltage is close to zero. When the output current is greater than 30% of the rated value, for the equipment, the load short-circuit fault is reported.
	(1) The high-voltage isolation switch is grounded, and the safety interlock switch is damaged or wrongly wired, resulting in no alarm;
(2) Serious ash accumulation in the electric field dust hopper causes the short circuit between the corona electrode and the dust collector electrode;
(3) The corona line is disconnected, resulting in short circuit;
(4) The rotating porcelain shaft of the corona electrode vibrating device is damaged, or the serious ash accumulation occurs in the porcelain axle box, resulting in short circuit to ground;
(5) The damping resistor falls off, or the resistance wire sags or breaks, resulting in grounding;
(6) Short circuit is caused due to metal foreign matters between different electrodes;
(7) The high-voltage insulator is damaged, or condensation or dust deposition occurs on the inner wall of the quartz bushing, resulting in short circuit to ground;
(8) A fault occurs to the dust unloader, and the dust hopper is full of dust, resulting in short-circuit between the two electrodes.
	(1) To shut off the power, check the safety interlock control line, and confirm the safety interlock, and then place the high-voltage isolating switch at the location of the electric field;
(2) To fully discharge the accumulated dust in the dust hopper;
(3) To stop the boiler and handle the disconnection;
(4) To replace the rotating porcelain shaft, or remove the accumulated dust;
(5) To repair or replace the damping resistor;
(6) To stop the boiler, handle and remove the foreign matters;
(7) To replace the damaged insulator, remove the dust deposition, put the heating device into operation or increase the heating temperature;
(8) To repair the dust unloader, and fully discharge the accumulated dust in the dust hopper.

	2. Fault characteristics: the input voltage is normal, the input current is low, the output voltage is very high, and the output current is almost zero, and the equipment has the load open-circuit fault.
	(1) The high-voltage isolation switch blade is not in place;
(2) The damping resistor is burnt out;
(3) The vibrating cycle is too long or the vibrating equipment is poor, resulting in the serious dust accumulation in the corona electrode line and the occurrence of corona closure;
(4) The high-voltage circuit is disconnected or blocked.
	(1) The high-voltage isolation switch is placed at the location of the electric field;
(2) To replace the damping resistor;
(3) To adjust the vibrating cycle, check the vibrating equipment, and handle the defective point;
(4) To check and handle the high-voltage circuit.

	3. Fault characteristics: The input voltage is normal, the input current is low, the output voltage is low, the output current is low, and the spark rate is higher.
	(1) The smoke concentration at the entrance of the electric field is too high, resulting in frequent ignition;
(2) The internal structure of the electric field changes, resulting in the narrowing of the polar distance;
(3) The vibrating equipment is poor or the vibrating cycle is inappropriate, resulting in poor corona effect caused due to accumulated dust;
(4) Ignition at the disconnection of the high-voltage circuit occurs;
(5) Ignition occurs at the high-voltage isolation switch due to poor contact.

	(1) To contact the boiler personnel to adjust combustion and pulverization;
(2) To check and handle the narrowing place of the pole distance in the electric field;
(3) To check and handle the vibrating equipment, and adjust the vibrating cycle;
(4) To check and handle the disconnection place of the high-voltage circuit;
(5) To check and handle the high-voltage isolation switch blade.


	4. Fault characteristics: The input voltage is normal, the input current is high, the output voltage is low, and the output current is high. When the output current is increased, the output voltage is basically not increased or reduced, resulting in the inflection point phenomenon.
	The specific resistance of dust is too large, resulting in back corona.

	(1) To change the coal type or carry out quenching and tempering treatment to the flue gas;
(2) To adopt the pulse power supply, and adjust the impulse ratio so that it does not enter the back corona state;
(3) To adjust the vibrating cycle, strengthen dust cleaning, and change the balance state.


	5. Fault characteristics: The values of input voltage, input current, output voltage and output current on the touch screen are displayed normally, but one or more pointer gaugeheads on the control cabinet are displayed abnormally.
	The pointer gaugehead is damaged.
	To replace the faulty gaugehead.

	6. Fault characteristics: For the equipment, the charging fault is reported.
	(1) A fault occurs to the SCR trigger module (board);
(2) The SCR module is damaged;
(3) The busbar is short-circuited.
	(1) To replace the SCR trigger module (board);
(2) To replace the damaged SCR module;
(3) To check and handle the fault point.

	7. Fault characteristics: For the equipment, the IGBT fault is reported.
	IGBT or the drive board is damaged.
	To check and replace the faulty IGBT and the drive board.

	8. Fault characteristics: For the equipment, the fault of a temperature sensor or standard exceeding of the temperature is reported.
	(1) The corresponding temperature sensor is damaged;
(2) The corresponding SCR or IGBT is damaged.
	(1) To replace the fault temperature sensor;
(2) To replace the faulty SCR or IGBT.


Chapter VI Maintenance of Equipment
6.1 Daily Operation and Maintenance
6.1.1 The parameters during operation of the equipment such as input voltage, input current, output voltage, output current, rectifier transformer oil temperature, SCR temperature, IGBT temperature, etc. shall be strictly monitored, the parameters shall be recorded every 2 hours, and the storage time of the record account shall be not less than 30 days.
6.1.2 During operation of the equipment, the rectifier transformer oil temperature shall not exceed 85℃. If it exceeds, the reason shall be found out.
6.1.3 During operation of the equipment, the equipment maintenance personnel shall be arranged for patrol inspection. The variable-frequency high-voltage power supply shall be inspected in each shift, to inspect whether there are overheating and burning of the accessories in the abnormal sound, and whether there is any abnormal discharge phenomenon in the high-voltage output network. Detailed records shall be kept during the patrol inspection, especially when any abnormity is found, and the record account shall be kept for no less than 30 days.
6.2 Regular Maintenance and Servicing
6.2.1 The control cabinet and the rectifier transformer shall be swept and wiped regularly as per the environmental conditions, to keep the interior of the control cabinet and the rectifier transformer bushing clean.
6.2.2 The testing of the transformer oil shall be carried out once a year, the breakdown voltage shall be not less than 35 kV/2.5 mm, or otherwise the oil shall be re-filtered or replaced with new oil, and the withstand voltage value of the new oil shall be greater than 45 kV/2.5 mm.
6.2.3 The grounding resistance shall be measured once a year, and the resistance value shall not be greater than 2.0Ω.
Chapter VII Completeness of Product
7.1 Variable-frequency control cabinet
1 set
7.2 Rectifier transformer
1 set
7.3 Damping resistor
1 piece
7.4 Operating instructions
1 copy
7.5 Compliance certificate of the product
1 copy
Chapter VIII Quality Guarantee Period of Product
The quality warranty period of this product is 12 months from the mounting and debugging date, or 18 months from the equipment delivery date, whichever comes first, and lifetime maintenance is provided
Appendixes
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Figure 2. Mounting and Wiring Diagram of Variable-Frequency High-Voltage Power Supply for Dust Removal
Table 1. Table of Input and Output Parameters of Common Series Products of Variable-Frequency High-Voltage Power Supply for Dust Removal
	No.
	Specifications and Model
(A/KV)
	Three-Phase Input Voltage (V)
	Three-Phase Input Current (A)
	Input Power
(KVA)
	Output Voltage
(KV)
	Output Current
(A)
	Output Power
(KW)

	1
	0.3/72
	380
	37
	24.0
	72
	0.3
	21.6

	2
	0.3/80
	380
	41
	26.7
	80
	0.3
	24.0

	3
	0.4/72
	380
	49
	32.0
	72
	0.4
	28.8

	4
	0.4/80
	380
	54
	35.6
	80
	0.4
	32.0

	5
	0.5/72
	380
	61
	40.0
	72
	0.5
	36.0

	6
	0.5/80
	380
	68
	44.4
	80
	0.5
	40.0

	7
	0.6/72
	380
	73
	48.0
	72
	0.6
	43.2

	8
	0.6/80
	380
	81
	53.3
	80
	0.6
	48.0

	9
	0.7/72
	380
	85
	56.0
	72
	0.7
	50.4

	10
	0.7/80
	380
	95
	62.2
	80
	0.7
	56.0

	11
	0.8/72
	380
	97
	64.0
	72
	0.8
	57.6

	12
	0.8/80
	380
	108
	71.1
	80
	0.8
	64.0

	13
	1.0/72
	380
	122
	80.0
	72
	1.0
	72.0

	14
	1.0/80
	380
	135
	88.9
	80
	1.0
	80.0

	15
	1.2/72
	380
	146
	96.0
	72
	1.2
	86.4

	16
	1.2/80
	380
	162
	106.7
	80
	1.2
	96.0

	17
	1.4/72
	380
	170
	112.0
	72
	1.4
	100.8

	18
	1.4/80
	380
	189
	124.4
	80
	1.4
	112.0

	19
	1.6/72
	380
	194
	128.0
	72
	1.6
	115.2

	20
	1.6/80
	380
	216
	142.2
	80
	1.6
	128.0

	21
	1.8/72
	380
	219
	144.0
	72
	1.8
	129.6

	22
	1.8/80
	380
	243
	160.0
	80
	1.8
	144.0

	23
	2.0/72
	380
	243
	160
	72
	2.0
	144.0

	24
	2.0/80
	380
	270
	177.8
	80
	2.0
	160.0


Figure 1. Electrical Schematic Diagram of Variable-Frequency High-Voltage Power Supply for Dust Removal
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Figure 2. Mounting and Wiring Diagram of Variable-Frequency High-Voltage Power Supply for Dust Removal
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