U3 Advanced Parameters Group

Function . ) Modiicaton
Code Description Setrange |Unit|Default Level Note
Overvoltage
U3-41 : 1~ 10 2 O
Stall Gain
U3-42 Overvo!tage(stallspeed) 120~150 % 130 | O
Protection Voltage
Frequency-decreasing
U3-43 | Time For Overcurrent | 1. 0~200.0| S .0 O
(Stall Speed Gain)
Overcurrent (stall speed)
U344 | brotection Current 100.0~200.0) % 1160.0] O
_, | Low Voltage
us=4s Protection Current 70.07~100.0 1 % 1100.01 O
U3-46 | Automatic Fault 0~20 3 o)
Reset times
Fault Reset
U3-47 4 0.1~100.0| S | 10.0
Interval Time ©
: 0: OFF
U3-54 | Sleep Section 1
P 1:0N i
d monitoring parameters group
d-00: Output frequency d-01: Output current d-02: Bus voltage
d-03: Temperature d-04: Set pressure- d-05: Set pressure

d-12:DI

d-17: C
happen

d-06: Feedback voltage
d-09:Accumulated power
-on time(0-65535H)

input

d-14:The second fault type

urrent when faults

d-20: Faulttime
d-21:Feedback voltage
when faults happen

feedback pressure
d-07:Set speed

value

fault occur

d-10: Vinput voltage

d-13:The first fault type
d-15:The third fault type
d-18: Bus voltage when

d-08:Accumulated
running time(0-65535H)

d-11:Cinput current value
d-16:Fault frequency
d-19:Internal Temperature
when faults happen

Detection Time ui-10 | Running cycle N . Funclion  pescription | Setrange |Unit hieae Note
U0-07 | Of Maintaining | 3~ 6000 s 30 | O for anti-freezing | 560000 | Min| 1500 o Code P 9 Default g
Pressure Running Time Output delay
ui41 | ForAnti- 0~6000 s 10 ) U2-24 | for relay output|o. 0~3600.0 | s 0.0 | O
U0-08 Efeséuency 0.00Hz~100Hz | Hz | 30.00 | @ Freezing tgr;“'”tad' |
1 Anti-Freezing utput delay
U112 ~ ~
Running Frequency 0-00~100.00) Hz 130.001 O U2-25 | for Mo output 0.0~3600.0| S 0.0 | O
Acceptable No_of terminal
Uo-09 | Pressure 0~3.00 0| O U143 | AutomaticAlarm | 0~1000 200 | O
Deviation Recovery U3 Advanced Parameters Group
0:keypad u1-14 | AutomaticAlarm| o _¢0000 |min| 10 e)
T Recovery Tim Function - . fcat
- fctjiitrc?lrl]i?lgsmp 1 Torminal . o ecovery Time A Description | Setrange |Unit|Default|/* ™" Note
Mode 2:Communication vias |Alarmrecovery| 0:OFF m | e 5:9600
control method 1:ON u3-00| Baud rate g;égigg 6 )
. 3-5 are for auxiliary
Memory restart| 0: Nostartwhen u-01|  Add
1 N power on ress numbers.1,2 1 [ ]
U011 | when Power is | Restant when 1 O U2 Input & Output Parameters Group for master
on power on
; Alternation ;
Function e : Hodiiatn us-02| 0~60000 | Min| 480 | @
U042 g\glt:—start 0.1~10001 s | 1.0 0 Code Description Setrange (Unit|Default Level Note time
uxiliary drive
i U3-03 ) 0~4 0 [ J
0:00-14 uz-00 | Min-InpUtV: 1 o5 1000 0.00| O quantity
vo3 | Frequency 1:P|D ] o value
given : o . | Frequency For u3-o04 | Multi-pump 0: master-slave control | P
2:Communication u2-01 Min.InputV Value 0.0~100.0 | % | 0.0 | O control method| 1:Synchronous control
Preset Max.Input V Delay time for
Uo-14 00 ~2 Hz | 50.00] O U2-02 : 0.00~10. 00 10. 00 — yu ~
frequency 0.00~200 | Hz Value @) U3-05 | | reasing pumps| O 1~600-0 [ S | 10 | @
U0-15 | Max.Frequency | 5.00~200 | Hz | 50.00| @ u2-03 | Corresponding Frequency 0.0~100.0 % [100.0]| O . | Delay time for
For Max.InputV Value ' us-06 reducing pumps 0.1~600.0 | s | 0.1 [ ]
Upper
Uo-16 | o1t 5.00~200 | Hz | 50.00 i i i
limit Frequency : ° uz-04 g;‘,gg;‘me 0.01~10.00 | '§ 10.05 | O U3-07 22%5’?23& 0.1~30.0 | s | 5.0 | @
Lower limit to become master
. 5.00~50 | Hz [20.00] @ :
o7 Min.Input C oo 0: Standard
Frequency 1205 | VaCorresponding u3og | COmMmunication | 4. &0 . P
Acceleration Frequency For Max. | 0- 00~20. 00 4.00 | O selection pumps
U018 | o 0.1~6000.0| S 40| O Input V Value Standard
Corresponding V309 rgtnocaorl address OB 1 ¢
Deceleration o U2-06 | Frequency For 0.0~100.0 | % 0.0 | O p .
uo-19 time 0.1~6000.0| S 4.0 Min.Input C Value gcreen I;.Hsplljayd Refer to d monitoring
_o7 | Max.InputC | 0. 00~20. 00 20.00| O us-10 | Larameisrs Under 0~9 4 O | parameters group
0: Stop by u2-07 Value Stop Status
. . - The First Display PP
U020 | Stop Method |deceleration 0 @) (F30rr9890ndFlng 0 01000 | % lioo ol O U3-11 | Parameter Under 0t 4 o | Refertod monitoring
1: Natural Stop u2-08 Mrae)?lljr?:StyC (\)/;Iue : : : Running Status parameters group
w21 | Agent Code 0~9999 o | o u2-09 | C Filter Time [o0.01~10.00| s | 0.05 | O u3-12 | Carrier Setting 1~12 6 ®
Constant
] ) Torque . .
Parameters 59999 0 ° 11: Restore factory setting ?;Q‘;L“;ﬁ‘ﬁﬁmm U-13| £ hancement | 97290 % | 4.0 | ® | Depending on motor
U022 | |nitialization 22:Clear up faults Di1 Multi- 2Reverse running —
1 SFault U3-14 Low Frequency Vibration 0~100 100 o
u2-10 ll‘unctl_?_nm . 4:Haste stop L ® | 11: Water Shortage uppression Intensity
nput Terminal | 5:Restoration
U1 Pump Parameters Group P 6: PID closed Input High Frequency Vibration
7:Command by us-15 S ionl . 0~100 0 @)
Functi keypad When D11 and GND uppression Intensity
unction Aimiof : Modification 8: Command by i The Turning Point
Code Description Setrange |Unit|Default Level Note torminal are disconnected, U316 Befweuerrr:lcgw gm 5. 00~50.00 | Hz |20.00| @
9: Command by water shortage High Frequency
0: Do not detect Di2 Multi- communication alarm will be -
1:By current When water shortage u2-11 | functional 10:Fault Inputis 0 @ | displayedonthe us-19 | SleepingDelay | | 4 o000 | s | 1.0 | O
Water Shortage | 28y yolt terminal is chosen o[ cosed Time
- ‘By voltage e alis chosen, Input Terminal | permanently screen.
U1-00 Dehlactlon 3:Bycurrent & 2 U2-10 value should 11: Water Us—20 | Proportionality | o os0 o ol o
Options voltage be set to be11 shortage Factor : : :
4:Water shortage nput
terminal 0: No function U3-21 I:tegrzl Time | 0.1~100.0 | s | 0.6 | O
. i Effective Selections .
u1-o1 | Water Shortage 0~60.0 | 05 | O ;:fii\lltlce on U3-29 | For Multifunctional | 0: Regular 0 ®
Detecting Pressure : ol 3FD Input Terminal 1: Low effective
. Inspection Value
Water Shortage Only detecting water Rel tout 4:FDT2 U3-30 | For Feedback 0.0~100.0 | % | 5.0
U1-02 | Detecting 0.00~100.0| Hz | 45.00| O |shortagewhen running U2-15 elay output | 5: Zero . Line Broken
Frequenc frequency is over set frequency terminal 6:Lower limit 2 O _31 | Time For Recognizin . s | 10.0 0.0 represents do
q y ; U3-31 gnizing | 0. 0~3000. 0
- (TA,TB,TC) requency Feedback Line Broken not recognize
U1-03 Delay Time For nfnmng - 0: asynchronous
Water Shortage| 0-1~999.9 | s | 50.0 | O 7:Upper limit U3-32 | Motortype  |1:Permanent 0 [ ]
Detection frequency magnet synchronous
running .
u1-o | Detecting Current | Depending A o | Applicable for 8:Standy mode us—33 | Motor Rated 11000 | Kku ° Depending on
For Water Shortage | on motor type U1-00:18&3 Mo ?63';ep'”h9 Power motor type
_ . . . Reac N
High Pressure U2-16 | multifunctional | tgmoerature 1 @) usaa | Motor Rated 1~10000 | rpm @ | Dependingon
U1-05 | Alarm Setting | 0~60.0 Bar [15.0 | O output option Rotation Speed motor type
Value Valid input Motor Rated Depending on
Detection Time U2-17 | delay for DI1 0.0~3600.0| S 00| O U3-35 Voltage 1~800 v o mo?ortypeg
U106 | £or High Pressure | 0. 0~200.0 | s 3.0 O input terminal -
Alarm Invalid input u3-36 | MotorRated |, 1 1000 0| A PS Depending on
Low Pressure u2-18 | delay for DI1 | 0.0~3600.0| s | 0.0 | O Current motor type
U1-07 | Alarm Setting 0~60.0 B 0.5 (@) input terminal f
Value T Vaplid input us-s7 “F"r‘éfdfnaéyed 500720001 Hz ® 3?33"@';?3 o
U108 Detection Time U2-19 | delay for DI2 | 0.0~3600.0| S 0.o| O
For Low Pressure | 0. 0~6000.0| s | 60.0 | O input terminal ua—3g | OutputPhase 0: OFF ] o
Alarm Invalid input Protection Selection| 1: ON
Anti-Freezing | 0: OFF U2-20 | delay for DI2 | 0.0~3600.0| S 0.0 O M Overload
u1-09 ) : y tor us-40 | Motor Overload 1, '\, 1400 0| % |100.0] O
Function 1:ON ! © input terminal Gain Protection |* : :
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Note : Master Drive 1and Standy Master drive 2 both use transducers ( pressure transducer or pressure gauge),

the other auxiliary drives do not use transducers.

Pressure transducer




ARMATECA A620

Smart Water Pump Drive

User Manual

® Quick Ajustment Of Parameters Setting

® Fault Information And Trouble Shooting

® Common Alarm Codes And Solutions

Alarm AIarm_ . Possible reasons Solutions
code Description
1.low inlet flow.
g.r-irvheei’s)%\il\éegre?f 1.Increase inlet flow.
a-01 | Watershortage| than that of pump, t2.l\godz|fyU1-00 value
protection Water pressure SOMedi.f U1-01 val
below 0.5bar. ¢ ' Om y” n -mb :_3 ue
3.U1-01 valueis 0asmall number.
set too big.
1.Actual pressure
High water exceeds 15bar 1.Modify U1-06 value
A-02 pressure 2.Transducer to a bigger number.
protectio malfunction,the 2.Replace the failed
readout exceeds | transducer.
15bar.
1.Pressure below - -
0.5bar under the ;QEanI;Tmate the airin the
normal running status. 2.Adjust the rotation
2.Pressure below direction.
A-03 t?gvslvuarfr ?6?:;!:235225 3.Increase the inlet flow
- : : 4.Replace with bigger
protection 3 Water consumption | ¢ e gump or redugcge
is biggerthan outlet | \yater consumption.
flow. , 5.Change the U1-08
4.U1-08 valueis value to a small number.
set too high.
1.Incoming water| 1.Increase incoming
shortage. water
2.The power of 2.U1-00 value is
Low current | drive is bigger modified as 2.
A-04 protection than that of pump] 3.U1-04 value is
3.U1-04 Value is | modified as a small
settoo high number.

® Parameters Setting Table

Note: “o”:The parameter can be modified in both standby and
operating status.
“e”: The parameter can’t be modified in operating status
“@”: The parameter is the actual detected and recorded

value which can’t be modified.

U0 Basic Function Parameters Group

Function| pescription | Setrange |Unit|Default | e Note
Code Level
Target
U0-00 Pressure 0.5~60.0 |Bar | 3.0 O
setting
Start Pr ; Wakeup from standby
U0-01 artFressuré | o~yo-00 Bar | 2.4 O | when pressure is lower
Setting than PID set pressure
. 0:Forward Rotation direction can be
Runnin
uo-02 Diurecliogn 1:Reverse 0 o changed or stopped by
2: Forbidden modifying the parameters
N 0: Eo—m% v
ensor 1: (4-20 mA 1 o
Uo-03
feedback type | 2: (0-5) v
3: (0.5-4.5) v
uo-o4 | Sensor 0.0~60.0 |Bar | 10.0 | O
Range
Pressure R]isplaylprtlassure is lower
U0-05 | Calibration | (0~2.000) 1,000 | O [ o D e
Factor contrary,decrease the factor
vo-06 | Waterleakage | 0: Close 1.0 | O [Thelargerthe
Factor 0.0~100 leakage,the

. Press +/-button and hold for 3 seconds to set target pressure Fault Fault Possible R .
[ ] Safety Precautions which can automatically save the setting without pressing Code Type ossible Reasons Solutions
ENTER button. 1.Output short circuit or
1. Forbid any operation with power on, The power must be off for at E-01 Qutput connected to ground 1.Wiring inspection
. yop p ) p . Short circuit | 5750 heavy overload 2.Ask manufacturer for help
least 10 minutes before wiring and inspection,or it would cause Pressure transducer type setting (under the stop status) : — —
electric shock _Over current 1.Acce|erat|ontv|me|stloo short.| 1.Increase acceleration time
e ) ) ) 1. | Pressthe MENU for 3 seconds to enter into pameters setting then press ENTER. E-02 |inspeed | 2.Torqueboostistoohighor | 2.Lower torque boost,Increase
2.The main circuit terminal must be wired to the power cable tightly . T U003 n ENTER acceleration | V/F curve is not applicable voltage to adjust V/F curve.
: : : 2. ress +/ - button to enter into U0-03 setting,then press . i o
to avoid damage on the device due to loose connection. genp E-03 Sveeerglérersenlgpaﬂon Deceleration time is too short | Increase deceleration time
3.Do not leave any foreign object inside the inverter,such as wire 3. Press +/ - button to modify the number to select the transducer type,press ENTER. — Op e | Abraot load on Roduoa e o s
. - Ver currentin runnin ru oada change educe the tluctuation or loa
fragments,soldering tin,metal,etc. which would cause electric short Note: | 0representsvoltage feedback,1 represents current feedback, the factory default value is 1. g P 9
. itto b tthei t E-05 Software over current | The same as E-01,E-02,E-03 | The same as E-01,E-02,E-03
cireurtto burn out the inverter. _ _ Pressure transducer range setting (under the stop status) nternal
4. Do not install capacitor or surge current absorber (piezoresistor) U0-04 represents pressure transducer setting E-06 | communication | Hardware problems | Ask manufacturer for help
at output side,which canc Factory default: U0-04=10Kgs (1Mpa) problems
. . . . 1.The output end of drive e
5.The company is responsible for the repair and maintenance of our 1. | PressMenufor 3 seconds to enter into parameters setting,then press ENTER. £_g7 | Grounding o7 motor s connecled to ground ;'zﬂngEi‘i"f"tﬂggmotor has
i i i i ; . - 2.The drive’s input wire and output | < -
product according to the product quality regulation policy,and not 2. | Press+/-button to enterinto U0-04 setting,then press ENTER. faults wire s comnected together | @9ing problems.
responsible for any problems of motors or the negative impact on b T button fo modify th e tob desired value th 1 Too high input voltag
ress +/ - button to modify the range value to be your desired value,then press B Overvoltage in - ) Inspect the power and
users due to motor faults. 3. ENTER ,back to the original display status by continuously pressing Menu for 3 times. E-08 speed acceleration iﬂi‘f‘f“e”“y switchon | \ojtage
Not_e: If the motor was found to _rotat_e reversely,enter into U0-02 Over voltage 1.Deacceleration 1 Increase deceleration time
setting to change the rotating direction. E-09 |inspeed time is too short. 2.Inspect the power voltage
/ L\r \ 0 represents forward rotation, 1 represents reverse rotation. deceleration %ﬁzzzrma' input 3 Use new brake resistor
Parameters setting for multi-Drive control mode
+ + - - i
- o ConnectS+1to S apd S-to S-in parallel from one controller to Over voltage 1.Abnormal input 1.Inspect the power
another before setting parameters . E-10 |. - voltage 2 brak )
in running 2.Returned energy load | 2-US€ new brake resistor
1.Masterdrive | the U3-03 setting depends on the quantities of auxiliary pumps: if only one ’
1setting:U3-01| auxiliary,U3-03 value is set 2,two auxiliary,the U3-03 value is set 2, 3 1Vi | K .
valueisset1 | auxiliaries,the value is 2, 4auxiliaries, the value is 4,5 auxiliaries, the value is 5. -Virtual connection 1.Inspect the wiring
: : E-14 underload of drive’s output wire 2.Inspect load
Input Mod p Size (mm) Installing If the No.2 drive is set stand-by master pump (No.2 drive has to be equipped with a transducer ). 2.No load
Voltage ode ower H W D Hole(mm) No.2 stand-by master drive setting: U0-10,U0-13 are both set2,U3-01 is set 2. 1 Too bia load
- The other auxiliaries setting as follows: .100Dbig loa 1.Reduce load or use bi
Single AO20-MSR75A0 0. 75KW 203 128 120 | 4 No.3 auxiliary drive setting: U0-10,U0-13 are both set2,U3-01 is set 3 2.Too short acceleration power drive 9
No.4 auxiliary drive setting: U0-10,U0-13 are both set 2 ,U3-01is set4 E-15 Drive time 2 Increase acceleration time
phase A620-MS1R5A0 1. 5KW 203 128 120 P 4 - X s ' X .
AC220V 620 MS2R20 o - . P No.5 auxiliary drive setting: U0-10,U0-13 are both set 2,U3-01is set 5 overload 3 Torchincreases too 3.Lower torque, Increase
- : b 4 - - - - ; : ;
If the system was set only No.1 drive as master,the other drives are all auxiliary drives high or VIF curve not applicable | voltage to adjust V/F curve.
AB20-TTR75A0 0. 75KW 203 128 120 b 4 No.2 auxiliary drive setting: U0-10,U0-13 are both set 2 ,U3-01is set 3 4.Grid voltage is too low 4.Inspect grid voltage
No.3 auxiliary drive setting: U0-10,U0-13 are both set 2 ,U3-01is set4
AB20-TT1R5A0 1. 5KW 203 128 120 b4 mo.g aux@:@arygr@ve seg@ngi 88—18,88—1§are Eom setg ggg} is se:g 1.Too big load 1.Reduce load or use big power drive
Three AB20-TT2R2A0 2. 2KW 203 128 120 b 4 o> auxtialy crive seing: 77 T T are borse s P B S8 Motor 2.Too short acceleration time | 2.Increase acceleration time
hase Note: Display interface of auxiliary pumps: The default display parameter is frequency E-16 load 3.Protection value is too small | 3.Increase overload protection value
gSOV A620-TT003A0 3. OKW 203 128 120 b 4 parameter.When the communication is normal,the LINK indicator of auxiliary drive flickers. overloa 4 Torch increases too high or | 4.Lower torque, Increase voltage to
A620-TT004A0 4. 0K 286 204 138 b6 VIF curve not applicable adjust V/F curve.
204 128 The switch of masters (The two masters must be equipped with transducers)
AG20-TT5R5A0 5. 5K 286 b6 a.When No.1 drive is set as master drive,No.2 drive as standby master,the Current 1.Breakdown of circuit or
AB20-TT7R5A0 7. 5KW 286 204 138 b6 standy master (drive 2) will become master drive under the following E-17 d:tréitr;on fault detecting device. Ask manufacturer for help
oircumstances:' o ) ) ) 2.Auxiliary power problems
1>The communication line is broken or disconnected between drive1 and drive2. TAb Tinputvolt
2>The transducer of drive1 is in the fault protection status. Undervolta -Abnormal Inputvoltage | 4 |« ho It
. . . . 1 - E-18 ge .Inspect power voltage
{ ] Keypad Descrlptlon (qL“Ck use QUIde) 3>The drive1 is damaged or cannot work. in running Z'Bd'g load starts in power 2.Supply electricity seperately
b. Drive 2 will act as master until the drive1 is recovered. Turn off the power gr
and turn on the power again. Open terminal i i
h ) - _ ! External devices fault,| Inspect the signal and
Prossure [inunming status press tha + and -button c.Drive2 acts as mastel_’ only when dr|ve1‘ is dlscolnnected. When power_of_fand E-19 external devices Signal from inputend | its related devices
Indicator |tokeep the pressure indicator light on, then power on again, the drive2 must get the information from drive1 before it is fault
Light the pressure can be changed by press +/- button. allowed to act as master. Close terminal
Running [Inrunning status,press the + and - button Note: when only one transducer is connected,and the drive1 is in the phase loss, E-20 ex(t):?n;m\r/]iies External devices fault,| Inspect the signal and
indicator 1o keep Ihe pressare ndicator ght o then overvoltage,undervoltage protection,No.2-5 auxiliary pumps can work normaily. Signal from inputend | its related devices
ight the pressure can be changed by press +/- button. fault
Stop -~ . . fi .
Lr;g;‘tia(or gﬁ;;tfs"i‘n“sgg"]"sgtxfnsme Terminal Name Description Drive ;:?Lrep::\fiargirgfﬁtked ;.glean up the air pfassage
- E-21 ) ; ) .Decrease carrier frequency
et ator |Flckering meansthe oi1pa | On-offinputterminal combined with 24V GND to create input overheating geg)::itl”e? istoohigh | 3 Change fan
Light drive s in the muli-drive control mode ' Input voltage: 9~30V,input resistance: 10KQ .
Remarks:The default pressure is 3bar ( 0.3Mpa) The - - - _ Input phase | 1.Inputvoltage phase loss | 1.Check input wires connection
transducer is currel:nf%edb:ck{ype,Th(etrangdl)Jcerrange \Y Analog input voltage : 0~10V, input resistance: 6.8KQ E-22 loss 2.Inputvoltage istoolow | 2.Check grid phase loss
is 0-10bar (1Mpa). Refer to the quick adjustment of parameters " N -
settings ifit is necessary to modify the parameters. (o} Analog input current: 4~20mA, input resistance: 500KQ .
E-23 Output phase qurconnecﬂon between Inspect wiring
10V 10V output voltage offered by A620 drive, output current:0-10mA loss drive and motor
Used to switch from set pattern mode to parameters ;
MENU setting mode P P GND Reference zero potential for 5V, 10V,24V E-24 | storage faults| Hardware fault Contact manufacturer
- MO Output terminals, the corresponding common — ——
+/ - Set parameters and modify set pressure values terminal is GND E-25 |Rumingtime | Running time reaches | g oy for service
. . . . reaches settime | set time
;.g\r/\gézhér;ﬁfﬁodgfgcr“efr;tif:r;amm;?rrssmcj;]sig:]ag/re 24V 24V output voltage given by the A620 drive 1 PID feedback signal is| | o oo passage
e h ; . V 5V output voltage given by the A620 drive lost '
modifiable when its flickering > P 9€9 y E-26 | PIDfeedback| 5 Transduceris broken 2.Che_fcktransducerffor problems
SHIFT 3.In running status,press Shift to switch different TA TB.TC | Relay output:TA/TB constantoff , TB/TC constant on fault 3.Feedback information | > Verify the correct feedback to
i i """~ | Contact ity: AC250V/3A,DC30V/1A i meet the setting
displays among running frequency,output current, ontact capacity: , does not meet setting
output voltage,drive temperature,set pressure and S+ S- Combine work,signal connection Data transmitting and
feedback pressure Py . . E-27 Rs485 fault iving mist kg derth 1.Check wiring
, Control Board Terminal Diagram receiving mistakes underthe | 5’ 5o tact manufacturer
RUN Used to start,stop the pump and for fault resetting.The serial communication
STOP | buttonisinvalid when the external terminal is connected. | 7a| 18| Tc | Mo] 24v|GND | p12 | b1 | v]c|10v] 5v]s4]s- | ——
Back to factory default setting by | ing SHIFT and E-28 | Interference | Improper operation caused | USe absorption circuit to
acktotactory default setting by long pressing an Factory default relay output is valid for 4KW or over4KW drivers,Factory by the surrounding EMI ,e"m'f”ate the surrounding
ENTER simultaneously default relay output s invalid for 3KW or below 3KW. interference
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