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Preface

GGAj03 series HV Electrostatic Source is a wide-utilized equipment provided for eliminating decentralized dust. It purpose eliminating pollution, protecting environment and recycling material.

This equipment is widely used for removing dust in the fields of metallurgy, mine, cement, electric power, chemical industry and so on, such as, transfer point of conveyor, crusher, ball grinder, bagger, drier, entry and end of furnace, second dedusting after mechanical dedusting.  

Its principle of operation is described as follows. Dust air is collected in a dust catcher with high voltage hanging corona wire, then a lot of high speed electrons emitted from corona wire strike and paste on the dust particle, so the particle is charged, the charged particle run to the dust catcher and corona wire in the electric field, discharge and accumulate on catcher and wire. The accumulated dust can be separated by vibration and collected in hopper, then discharged. So the dust air is cleaned.

This source of simple structure is easy to maintain, occupy small area, and work stably. It is a kind of excellent electrostatic equipment used for eliminating dust, protecting health and environment.

This source can also provide HV DC supply for electric defogger, electric detarrer and electrostatic flocking.

Ⅰ、operating condition

（1） Altitude is blow 1000m

（2） The temperature of control cabinet is -10℃～+40℃. The temperature of Rectifier Transformer with High-voltage Silicon is below 40℃ and above the condensation point of transformer oil. Relative humidity of air is below 90%（temp:20℃）。

（3） Cleanly ground，better ventilation, no densely dust in air, no conducting and flammable and explosive dust and gas, no corrosive and insulation-harmful gas.

（4） The voltage fluctuation of power-line is below ±10%。

（5） The grounding of constant-current control cabinet and Rectifier Transformer with High-voltage Silicon must be reliable, and the grounding resistance is ≤2Ω.

（6） The Rectifier Transformer with High-voltage Silicon should be surrounded by barrier if there is no special room, the barrier should be reliably grounded(resistance ≤2Ω). The distance between oil tank and barrier should greater than 0.7m. 
Ⅱ、specification

(1)type:
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G    G   Aj  03  — □ / □    

rating DC output voltage(KV)(average)                                     

                                        rating DC output current(A)(average)      

                                        CONSTANT-CURRENT SOURCE

                                        Oil-immersed Natural Cooling Transformer                                      

                                              for High-voltage Rectifier
                                        all semiconductor material is Silicon
(2)product technical parameter

	DC output
	AC input
	control cabinet
	High Voltage Generator

	voltage

KV
	current

mA
	voltage

V
	current

A
	dimension

A×B×Hmm
	weight

Kg
	dimension（H include bushing）

A×B×Hmm
	weight

Kg

	72
	100
	380
	25
	630×630×1605
	180
	650×530×1200
	300

	
	150
	
	37
	
	290
	
	

	
	200
	
	49
	
	330
	730×580×1200
	500

	
	250
	
	61
	
	380
	
	

	
	300
	
	72
	
	400
	
	

	
	400
	
	104
	800×700×2000
	570
	730×690×1200
	800

	
	500
	
	123
	
	640
	
	

	
	600
	
	143
	
	710
	
	

	
	800
	
	197
	
	890
	920×920×1400
	2200

	
	1000
	
	250
	800×700×2000×2
	1300
	
	

	
	1200
	
	300
	
	1450
	
	

	100


	10
	220

   380
	6
	400×400×1000
	100
	510×510×1100
	180

	
	20
	
	7
	
	120
	650×530×1200
	260

	
	30
	
	11
	
	130
	
	

	
	50
	
	18
	500×550×1300
	150
	
	

	
	100
	
	34
	
	280
	730×580×1300
	500

	
	150
	
	52
	630×630×1650
	340
	
	

	
	200
	
	68
	
	480
	730×690×1500
	800

	
	300
	
	101
	800×700×2000
	570
	
	

	
	400
	
	133
	
	730
	
	

	
	500
	
	165
	
	850
	
	

	120
	20
	
	8
	500×550×1300
	120
	650×530×1300
	260

	
	30
	
	12
	
	130
	
	

	
	50
	
	20
	
	160
	730×580×1400
	500

	
	100
	
	40
	630×630×1650
	300
	
	

	
	150
	
	60
	
	380
	730×580×1500
	800

	
	200
	
	80
	
	500
	
	

	150
	30
	
	10
	500×550×1300
	120
	660×660×1400
	320

	
	50
	
	24
	
	170
	
	

	
	100
	
	48
	630×630×1650
	330
	
	350


Ⅲ、structure and principle

This source consist of constant-current control cabinet and Rectifier Transformer with High-voltage Silicon。As figure 1 shows:

power     L—C                     step-up    silicon     damping

input    source                  transformer  rectifier   resistance

 

                                                   deposition

   current                                       electric field

   adjust   overvoltage

   circuit   protection

   constant-current        Rectifier Transformer 
control cabinet        with High-voltage Silicon

                   figure 1: structure

（1） Rectifier Transformer with High-voltage Silicon：consist of high voltage transformer and high voltage rectifier, is placed in a rectangle metal oil-box filled by clean transformer oil. AC input voltage is introduced by low voltage insulation bushing, DC high voltage by high voltage bushing. Operation principle：AC 380V，though step-up transformer and silicon rectifier, is transferred to negative DC high voltage.

（2） constant-current high voltage control cabinet： L—C constant-current transformer output constant current source with over-voltage protection and alarm equipment. When Rectifier Transformer with High-voltage Silicon work abnormal, control cabinet will protect automatically and alarm. L—C source show in figure 2.
               1                     3                          5                             

L—C                  

   Power input        transformer  output  step-up   output     deposition 

                     2                     4                           6



figure 2 L—C principle

(3) Working principle:

AC in power-line, through L—c constant current transformer，is converted to half sinusoidal AC current, by step-up transformer，rectified to constant current high voltage source and supply deposition field.

L—C constant current transformer may be illustrated with 4-pin network which has two input（1、2）and two output（3、4），as equivalent circuit in figure 3

             1   Ì1                               3   Ì2                                                                               

A11       A12                  

            Ú1                                                   Ú2         ZH                               

                   2                A21        A22           4                           


Figure 3 equivalent circuit of L—C constant current transformer
The equation between input voltage and current of  equivalent circuit：
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Where:

 A11 、A12、A21、A22 is complex index，relative with power-line frequency, element parameter of 4-pin network and its connection type, 

ZH equal-load impedance of 4-pin network output.

Considering the voltage of load, the current can be expressed by：
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（3）substitute to（1），then：   



From equation（4），if the structure and parameter of 4-pin network is appropriate, then A11 is equal to 0，means the current of load is dependent on its network  voltage and its index A12, irrelative with its impedance.

In L、C circuit，if input voltage is Usinωt，load current is：
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If we select Land C according to resonance condition of power-line, equation（5）can be changed to：
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From equation（6）, the current of load is irrelative with itself. This is the mean of“constant current”. AS a kind of constant current source, L—C constant current HV DC source      elevate the power supply to a new level based on application in electrostatic deposition .

（4）technical feature

a) work steady，high reliability，can keep long-term deposition efficiency, can bear instantaneous and stable short circuit. When deposition field generate spark for some reason, the current will not increase because of its ‘constant current’, but the input current will be decreased greatly to 10% of rating, so insure the safety of source. At the same time, due to ‘constant current’, discharge channel clear away by itself, without the arc-discharge. This way protect corona wire and anode plate.
b) Well adaptable to variation of work, prevent from secondary dust escape caused by knocking, capable of   depressing corona blocking and cathode fatting. When dust concentration of electric field increases and speed moves up, the electric field is in high resistance which results in voltage speeding up due to ‘constant current’, reinforce by more energy and achieve better dedust finally.

c) High operation voltage，preventing discharging, insensitive to mechanical default.

d) Simple source structure ,introducing modules design in parallel，easy to maintain，low failure rate.

e) High speed over voltage protection, response time≤1ms.

f) Power factor cosΦ≥0.90
g) PLC control automatically，keep critical spark in electric field all the time.

Ⅳ、installation and maintenance
（1） Before installation, check every part carefully, take attention to damage and line breakage and loose, fix them up when necessary.  

（2） Operation panel (figure 4) and explanation：

explanation：

KV meter—DC output voltage. Indicate the average voltage output from Rectifier Transformer with High-voltage Silicon.

mA meter—DC output current. Indicate the average current output from Rectifier Transformer with High-voltage Silicon.

V meter—input voltage of transformer。Indicate the RMS of rectifier input voltage (i.e. output of control cabinet)。

A meter—input current of power-line. Indicate the RMS of current input control cabinet from power-line. 
POWER LIGHT—light up when AC input voltage input

HV LIGHT—light up after push down ‘HV ON’，warn operator the high voltage。

OVERVOLTAGE—light up when voltage is over the safety。

SELF-CHECK— pushbutton for checking the connection of power and load。

HV ON—pushbutton for output high voltage。After pushing down, HV LIGHT is bright, show that the power may output current to the load. The current will be adjusted to optimum by PLC control. The voltage depends on the product of output current and load. 

OFF—pushbutton for stopping the source output。
	
GGAj03  A/  KV  HV DC POWER SUPPLY       WHEN CIRCUIT IS OPEN,DO NOT PUSH
             WITH CONSTANT CURRENT        CURRENT SELECT SWITH!!
      
          

          KV               mA            POWER    HV LIGHT  OVERVOLTAGE
DC OUTPUT VOLTAGE  DC OUTPUT CURRENT   

           

V                A            SELF-CHECK     HV ON      OFF
  TRANSFORMER INPUT  POWER-LINE CURRENT
   VOLTAGE

                                    
       OUTPUT CURRENT SELECT SWITCH 


Figure 4 operation panel
（3） Connect the rectifier output and electric field referring to figure 5, then follow steps as：

                                       rectifier
          control cabinet            transformer bushing
                                                              deposition electric field
                                                                

    L1  L2 output         G mA         X  B1 mA  G             

    1  2  3  4          5  6          3  4   6  5               


                                                        7




～380V

Figure 5 connection lines
a) Push down the SELF-CHECK: when there is no reading on mＡmeter and ＫＶmeter and Ｖ meter indicate greater than ７０％ of rating，or source over-voltage trip, show that circuit is open；when there is no reading on ＫＶ meter and Ｖ meter，show that circuit is short which must be checked out。When three meters indicate normal reading（mA meter reading is small），show that circuit is normal, then next step follow；

b) Push down the HV ON，then HV light is bright；

c) select“OUTPUT CURRENT SELECT SWITCH”。The number of switches is different from product type, generally, 3,4,5,6,7,8 and 12 switches are available. Ranges of current can be output and every switch stands for different current。The sequence of selecting switches has nothing to do with its location. when selecting, turn“OUTPUT CURRENT SELECT SWITCH”,increase the current output until the voltage of electric field is saturable or flashover is coming.

d)  When stopping source, firstly, reset “OUTPUT CURRENT SELECT SWITCH”one by one，then push down “OFF” button。Under emergency, push “OFF”button directly；

e) When restart the source after shutdown，reset all “OUTPUT CURRENT SELECT SWITCH”switches ,or restart is of no effect.
（４）over voltage protection
If over voltage protection is active, source trips immediately：

a）“HV LIGHT” light off；

b)“OVERVOLTAGE”light is twinkling；

c)buzzer alarming at the same time with “OVERVOLTAGE”twinkling；
d) reset alarm by pushing down the small button on the over-voltage protection set and keeping some seconds。

Ⅴ、Attention
（1） Open circuit is not allowed in constant current control cabinet and rectifier transformer with high-voltage silicon。

（2） Clean the accumulate dust on all insulation parts and in control cabinet, check the operational reliability of contact of contactors and coil and contact of relays. Keep clean and dry around equipment.
（3） Check the grounding of dust-remover housing, rectifier housing, HV cable shield, cable head and steel mesh usually, insure their fastness and corrosion is not heavy.

（4） Measure the grounding resistance of control cabinet and rectifier every year, it should be less than ２Ω。

（5） Replace the desiccants of the rectifier every year.
（6） Oil voltage test should be carried out every year, its breakdown voltage should be greater than 40KV/2.5mm(RMS)。

（7） If rectifier transformer with high-voltage silicon operates under low temperature North of china, oil level should be checked in winter. When the distance between the level and box cover is greater than 20mm，refill the transformer oil(generally NO.25)。

（8） Check the transformer core after 1000m transport.
Ⅵ、product set
（1） 1 rectifier transformer with high-voltage silicon   
（2） 1 constant current control cabinet（attach 2 damping resistance）

（3） 1 GGAj03 series HV electrostatic source operation manual 

（4） GGAj03 series HV electrostatic source certification
（5） Option due to order may be：

HV bushing, corona wire, insulator and ＺＤ－２type controller parts and whole set
Ⅶ、3 guarantee
Under proper application rules, GGAj03eries HV electrostatic source guarantee to will be repaired, exchanged and returned in 12 months out from factory as long as fault caused by inherent quality.
Ⅷ、troubleshooting and settlement

	fault
	Probable cause
	settlement

	Light is bright
０
	Bad contact，ＦＵ３fuse melt
Short circuit inside
	Improve contact
Remove short point

	Over voltage trip

	Outer connection loose or break down 
	Fix connection

	
	Power-line voltage too high
	Properly decrease 

output current

	
	work situation changed, electric field is in high resistance status
	

	Ｖ meter and ＫＶmeter indicate from several to 20 thousand volt
	HV silicon pile ruin
	Replace 

	
	HV winding has breakdown point
	Take back to factory and repair

	Ｖmeter and ＫＶmeter reading decrease after reaching one point 
	Transformer bushing ruin
	replace

	
	HV winding has soft breakdown
	Take back to factory

	Ｖmeter and ＫＶmeter have no readings，only mA meter has readings
	Short circuit exist in HV circuit. Insulation part breakdown or short-circuit in electric field
	Remove short-circuit point
Replace insulation part
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