WERKAI

ELECTRICAL{SHANGHAI)CO.,LTD.

ELECTRICAL (SHANGHAI) CO. LTD.

Address: 222 Guangda Road Qinggang Economic Zone
Fengxian District Shanghai

Zip code: 201414

Tel: 021-57566877 Fax:021-57565855

http://www.werkai.com Email:bpg@werkai.com

Free hotline in the nation: 800-820-0095

Creating Top
Quality Fasciating Future

7~

LA,

g -

v

~-
-

3 '
v .
4
et i i - .
- | = N

¥

f:,'f“\

-~

-

Series
| |, € Qe ———

User Manual

WERKAI

ELECTRICAL[{SHANGHAI)CO.,LTD.

ELECTRICAL (SHANGHAI) CO. LTD.




H %

NN MMM .. e o S 3 m

RN I o R s o Ao R B B S A B e B o R e
1.1 QOverall technical features of frequUeNCyY CONVBIMOT. .......ccoiiiiciiiineriiiesiisantrnannsaanrrens
1.2 Nameplate description of frequency convertor. ...,
Tl e T O B T I T INITTOI - m  AA
1.4 Names of parts of IrequUeNCY CONVEIOT. .......cccoiiieeiiiieiiiiosiienaiiiasiissnssasansissnssansnses
1.5 Dimensions of Ireguancy COMBIION. . ... ... ciucriomric i s ii s o msse am ek dnn o A e m s e ke a s s

1.6 Types of braking resistance/braking units. ... niicesiciecrreenineenee. 10

3. Disassembling and installation.................... .

A AMDI Nt CONI I ONS. ..
it NSIBINING IRV AE ANIC) B BN, . ciix o ciimmiiaiie im0 R A B e

3.3 Dimension of external keyboard. ...

A B OMNB ORI O . . s

4.1 Connection graph of peripheral uUnits.........ccviiiiiiiiiiiiiiicniiinse i serrse s ran e rasenna s
20
23
25

o O] VT WTRIIERI oo s B B R O S

.3 Slangard CabirGy QPN . oo i S e b e i A A s
4.4 Specifications of breaker, cable, contactor and reactor............c.coviiiiiiiiiiiiiniicenne.
4.5 Connaclions of the main GIneenl. oo ianliiaaiiiaainsiiisnsiiuniinsis
BB L0NNSCHONS OF VS COMIPON BINCIL. . ¢ o oomncuinumsinnsmn o s mesmn vt s s sk b s s s s st s g,

4.7 Comply to installation guide 0T EMC......c vt rienci e s n s r e ns s enas

i N - L L R e L S BT

5.1 Descriphon of aparational DB ... . ooy b i s s das s s s 5 v i ke wamite
D P Al O Tl . i et e e et
e I TRETE NI o g i 0 e e R L
0.4 Rapid debugging. ..o e

6. Description of detail functions............. i

MO OrENID Bl R OG- - i s s e G R R s

U ESROUE LI COONMRIEIL . oo im0 e i A i 8

D b o NRON

14

14

15
16
17

18
19

28

38

A1

41

44
46

47

48
48



WKS series Universal Vector Variable Frequency Speed Regulator WERKAI

ELECTRICAL|SHANGHAICO. LTD.

Safety notice

Please refer to the user manual before the installation, operation, maintenance or
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1.0verview

Overall technical features of frequency convertor

- Power range: 0.75-400KW

« Three control modes: SVC, V/F control, torgue control;

« High torque, precision, wide-range speed control drive;

» Anti-tripping property and extremely reliability.

» Flexible input and output terminals, 8 digital inputs, 2 analog inputs, 2 analog

outputs, 1 relay output and 2 open collector outputs;

« Multi-speed operation and practical PID;

« Non-stop at momentary interruption;
« AVR function: keep the constant output voltage automatically when the network

voltage changes.

« FDP level detection, over-voltage stall current limiting, parameter saving option

at power cut or off;

« RS485 communication interface, adopting standard ModBus Industrial Control

Bus Protocol;

 Textile wobble frequency control, flux braking, analog combined control;
« To transform renewable sources to electrical energy by common DC bus to

achieve energy-saving operation;

- Speed tracing restart can make the revolving motor run the non-impact smooth

start;

« Auto carrier-frequency control tech, motor tune regulation tech, and special

design of electromagnetic compatibility can satisfy the environmental requirements
of low noise and electromagnetic interference;

« Over 20 fault protection so that can protect the equipment or electrical motor

timely and effectively.

- WKS series frequency convertor adopts DSP control system and achieve the real

SVC, which has more advantages than V/F control.

Nameplate description

p

Figure1 Nameplate description of frequency convertor \

WKS 22 G 4T

—_—

B
I
! Structural style B: plastic casing; C: metal wall-mounted type; D: metal cabinet type

the software edition number

Power supply 25: uniphase, 220V; 2T; triphase 220V 4T; triphase 380V;
General (G) Blower and Pump (P) Mechanical type (J)

motor power (2.2KW)

P

WERKAI: SVC vector control //
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INVERTER

TYPE: WKS 55 G 4T 1 C

POWER: 55kW  CURRENT: 110A
INPUT: AC 3P 380V  50/60Hz
OUTPUT: AC 3P 0~380V 0~400Hz

NUMBER:

<

|

O

.

Types of frequency convertor

Type Input voltage ?_t‘;ﬂf?;ﬁ‘;t iﬁf:ni“ﬂl}' Rfutfr‘;lﬁ’t“;ﬁ’;' e
WKS0.4G2S 1B 0.4 5.4 2.3 0.4
WKS0.75G281B | yniphase 0.75 8.2 45 0.75
WKS1.5G2s1B | 220VE15% 1.5 14.2 7.0 1.5
WKS2.2G2S1B 53 23.0 10 2.2
WKS0.75G2T1B 0.75 5.0 45 0.75
WKS1.5G2T1B 1.5 7.7 7 1.5
WKS2.2G2T1B 2.2 11.0 10 2.2
WKS3.7G2TIB 3.7 17.0 16 3.7
WKS5.5G2TIC 5.5 21.0 20 5.5
WKS7.5G2TIC 7.5 31.0 30 7.5
WKSHIG2TIC | Trichase 11.0 43.0 42 11.0
WKS15G2TIC | 220Vi15% 15.0 56.0 55 15.0
WKS18.5G2T1C 18.5 71.0 70 18.5
WKS22G2TIC 22.0 81.0 80 22.0
WKS30G2TIC 30.0 112.0 110 30.0
WKS37G2T1C 37.0 132.0 130 37.0
WKS45G2TIC 45.0 163.0 160 45.0
WKS55G2TIC 55.0 200.0 200.0 55.0
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WKS0.75G4T1B

Triphase
380V+15%

WEKS1.5G4T1B

WKS2.2G4TIB

WKS3.7G4T1B

WKS5.5G4ATIC

Triphase 380V
Internal braking

WEKS7.5G4TIC gt

WEKS1IG4TIC

WEKSI15G4TIC

WEKS22G4TIC

WKS30G4TIC

Triphase 380V

WKS37G4TIC (no internal braking

unit)
WKS45G4TIC

WEKSS5G4TIC

WEKS75G4TIC

37 75 37

45 90 45

55 110 55

75 150 75
Creating Top Quality, Fascinating Future
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WEKSOOGATIC

WEKS110G4ATIC (gL 210 110

WKSI132G4TIC 132 250 132

WEKS160G4TIC

WEKSIB5G4TIC 185 340 185

WKS200G4TIC

Triphase 380V
(no internal braking
unit)
WERS220G4T1C
WEKS250G4TIC 250 480 250

WEKS2B0G4TIC

WEKS315G4TIC

WEKS350G4TIC

WEKS400GATIC

Creating Top Quality, Fascinating Future =51
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WKS series Universal Vector Variable Frequency Speed Regulator

1 ventilation fence

2 fixing hole

3 case

4 front panel

5 keyboard controller
f nameplate

7 warning sign

8 control terminal

% front plate of terminal

10 power terminal
11 cable duct of main circuit

12 cable duct of control circuit

Li
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Dimensions and installation size of 220VAC

WEKS0.75G2S1B

WKS1.5G251B

WKS2.2G251B

WEKS5.5G2TIC

WEKS7.5G2TIC

WKSI1B.5G2TIC

WKS22G2TIC

WKS3I0G2TIC

Dimensions and installation size of triphase 380 VAC

WKSD.75G4T1B

WEKS(L75P4TIB

WKS1.5G4TIB

WKS1.5P4TIB

WKS2.2G4TIB

WEKS2.2ZP4TIB

WKS3.7G4TI1B

WKS3.7P4TIB

76

186

76

252

438

252

104

262

104

262

262

452

172

222

172
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WKS5.5G4TIC

WEKS5.5P4TIC

WEKS7.5G4TIC

WEKST.5P4ATIC

170

298

210

311

176

WKSI1B.5G4TIC

WKSI8.5P4TIC

WEKS22G4TIC

WKS22P4TIC

WKS30G4TIC

WEKS30P4TIC

WEKST5G4TIC

WEKST75P4TIC

WEKS90G4TIC

WKSOOP4TIC

186

325

438

700

262

450

452

123

222

348

11

WEKSI60G4ATIC
445 855 575 B8(0) 448 13
WEKSI160P4TIC
Creating Top Quality, Fascinating Future —




WERKAI WKS series Universal Vector Variable Frequency Speed Regulator

WEKS185G4TIC
WKSI185P4TIC
WEKS220G4TI1C
WKS220P4TIC

540 1270 710 1305 378 13

1.6.1 Reference

When the control equipment drived by the frequency convertor brakes quickly, it needs the
energy returned to DC bus when consuming motor braking by braking unit. All the frequency
convertors below 15kW (including) have inner braking unit and these over 18.5 kW (including)
need select braking unit. So please select proper braking resistance in accordance with the
capacity of frequency convertor if necessary. The braking torque is 100% and the utilization
rate is 10%. See the configuration of braking resistance and braking unit in the table below.
The braking power should be readjusted according to the braking torque and the utilization if
the equipment works with load under braking status for a long time. Based on long-term work,

braking resistance power, P= (P8.32) 2/R, where R is the value of braking resistance.

Creating Top Quality, Fascinating Future
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1.6.1.1 220V grade standard and tyvpe-choosing reference

0.4 (0.5)

075 (1)

1.5(2)

22 (3)

4(5)

55(7.5)

inner

| 400 0 BOW 1
1 2000 BOW 1
| 1300 260W I
1 2800 260W !
1 480 400W 1
I 350 550W 1

30 (40)

37 (50)

45 (60)

55 [75]

DBK-055-2

2 130 1800W 2
2 100 2000W 2
2 80 2500W 2
2 6.50 3000W 2

1.6.1.1 380V grade standard and type-choosing reference

15(2)

22 (3]

4(5)

5:5 [ 7.5)

7.3 (1)

11 (15}

15 (20)

inner

1 400 0 260W 1
1 1500 390W 1
1 1500 390W 1
1 1000 520W 1
| 500 1040W 1
1 500Q 1040W 1
1 400 1560W 1

Creating Top Quality, Fascinating Future
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18.5 (25) 1 200 HOOOW 1
22 (30) 1 200 6O00W 1
30 (40) 1 200 6O00W 1
37 (50) 1 13.60 G600W 1
45 (60) DBK-055-4 | 13.60 9600W 1
55 (75) I 13.60 9600W 1
75 ( 100 ) 2 13.60 9600W 2
90 { 120) 2 13.60 9600W 2

2 13.60 2

110 (150 )

185 (250) | 30 40000W I
200 (270) DBK-220-4 | 30 40000W I
220 ( 300) 1 30 O000W 1

350 (470)

400 (540

MNote:

DEK-220-4

YeO0W

iQ

4000w

iQ

40000W

Please select resistance and power of braking resistance according to data provided by
our company.

Braking torque of frequency convertor will be altered by braking resistance and resistance
power in above table is designed according to 100% of braking torque and 10% of braking
usage rate. Braking resistance can be reduced and power can be increased properly at the
same time if users want a larger braking torgue.

Power of braking resistance shall be added properly in locations which need frequent
braking (i.e., braking usage rate exceeds 10%) according to detailed working conditions.

Please refer to “Instructions of Dynamic Braking Unit" to set braking voltage class of
braking unit accurately when using the external braking unit and inaccurate setup of voltage
class will influence normal operation of frequency convertor.

n Creating Top Quality, Fascinating Future
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1.6.2 Connection method

1.6.2.1 Connection of braking resistance
See the connection of braking resistance of D Volume and below and frequency convertor
in Figure 1-11.

o

FB

SalggEsed MUinE. B s

1.6.2.2 Connection of braking unit
See the connection of frequency convertor and braking unit in Figure 1-12.

R

frequancy convarior

DHE brasirg e

o

1.6.2.3Parallel connection of braking unit

Due to the power limitation of braking unit, parallel connection is necessary in some
power range, seeing the connection in Figure 1-13.

Y,

freguency converier

DBEK braking unit DBEE braxing unit
ol — A Fmn
Foe 1 o TH]

Bl B =1 =1 BR1 B =1 1=}

]

I

o
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2.00BA

( A Caution

R
* Do not install or operate frequency convertor with any damage or fault parts, J
e

otherwise may cause the risk of injury.

Please check the following items after open the box and take out the frequency
convertor:

1. Confirm no any damage during the transportation (damage or nick).

2. Confirm User Manual and warranty card in the box.

3. Check the nameplate of frequency convertor and confirm that is the product
you ordered.

4. Please confirm the fitting parts are correct if you ordered these parts.

Please call the local dealer promptly if there is any damage on the frequency
convertor or fitting parts.

3.Disassembling and installation

// A Warning \

» The design, installation, debugging and operation must be done by authorized staff and
all the descriptions in "warning” must be obeyed, otherwise may cause severe personal
injury or heavy losses of property.

* The input power supply must be fixed permanently and the equipment must be firmly
grounded.

» The following terminals may have dangerous voltage even though it is off.

--- power supply terminals, R, S, T
--- terminals connecting the motor, U, V, W

« The installation only can be performed at least 10 min after the power supply is cut off
and confirm that LED light is off and the the discharge of frequency convertor finished.

« The minimum sectional area of the grounding conductor is 10mm2 or in accordance
with the data below. It is required to select the maximum value between them as the
sectional area of grounding conductor.

Sectional area of power wire conductor S mm? Sectional area of grounding conductor
5=16 5
16<S =35 16
'.\ 35<S§ 572

Creating Top Quality, Fascinating Future
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/— A Caution \

» Raise the cabinet body with the base and do not move the frequency convertor with
the front panel, otherwise the main unit may drop off and cause personal injury.

» The frequency convertor should be mounted on fire-retardant material such as metal
and far away from thermal source and inflammables to avoid fire hazard.

» |f two or more frequency convertors are amounted in a cabinet, the cooling blower in
necessary to control the temperature is under 40°C, otherwise, overheat will cause
fire hazard or damage.

-

Ambient conditions of the frequency convertar

3. 1.1 Temperature and humidity

The ambient temperature should be between -10°C~+407C and it must be derated if over 40°C

and the maximum is no more than 50T. Above 40TC, derate 4% for every increase of 1TC.

The relative humidity of the air=90%, no condensation, avoid to exposure to direct sunlight.

Whether Fahrenheit is needed to add.

3.1.2 Altitude

The rated power can be run if install it under altitude of 1000m and see the detail derating
range in the figure below if over altitude of 1000m:

a Figure 3-1 Altitude of installation site N\
lout
A
100% N T
L e o o - = e i g T _:E_"_h“——__
80% - - - - - - L-------:---T':‘?-q-____
_______:_ ______ B N e g : ____H____—:‘—_j
1 e o T L s R M :
_______ PR PR (R —
O b L R - - .
1 l
_______ JI_______T_______:_______I
L - . JE— I .
|
PR, SUE—— S, e :
l | 1 I h__
1000 2000 30010) 4000 ()
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+0.2
70 0

i
L)

139 10.2

% s

4.Connection

* The frequency convertor must be operated by authorized electric technician in order
to guarantee the safe operation.

« |t is forbidden to test the insulation of cables connected with the frequency convertor
by high voltage insulation test equipment.

» The power input cable, DC circuit terminals and motor terminals may have dangerous
voltage even though the frequency convertor does not work. So the installation work
is not permissible until the frequency convertor has discharged and CHARGE light is
off 10 min after the switch is off.

 The grounding terminal of the frequency convertor must be grounded reliably and the
grounding resistance should be less than 10Q, otherwise may cause electric shock
and fire hazard.

* Do not connect triphase to the output terminals (U, V, W) of the frequency convertor,
otherwise may cause the damage of the equipment.

» Please confirm the power line and motor cable are correctly connected, i.e., connect
the power line to terminal R, S, T and connect the motor cable to terminal U, V, W.

« It is forbidden to touch the frequency convertor with wet hand, otherwise may cause
electric shock. /

Creating Top Quality, Fascinating Future
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« Check whether the rated voltage of the frequency convertor is consistent with AC
power supply voltage
\ * The power line and motor cable must be connected firmly and permanently. /

(AC) IACL

Braking resistance

Input interference filter

DCL for improving power factor

.,

Grounding +'| *

(AC) OACL @

|

Owutput noise
filter

Motor

Y

\\_ Grounding

Creating Top Quality, Fascinating Future 19
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4.2.2Connecting terminals of control circuit

- Braking resistance
DCL (additional) . (additional)
Breaker fLl [W = _]
Triphase i H"'“ I 5
50,/60Hz ~L 5
5
e o4 &
supply (APS) - PG
\J/
=
R SRR :
Multifunctional input option 1.~
Kubtunctional input opfion 2.~ 1 Akl DC Ammeter
ncticral in : DC voltmeter
— AR, (Voltage signal 0~10V)
Kuftunctional input option 4.~
MuRfuncticnal input apsion 5, - A Frequency meter
Mduricional inpis option 5, 5 Output 0-24V pulse signal
ot srcpisati ) S
24V | Y1 | Y2 |COM|DO [ S1 | S2|S3 | 54 | S5 | S6 |[COM| S7 | S8 Masthncicnal mpud pton8.* D Output 1 Bi.directional open collector

Y= vy Output2
PN

Y KA
.F S KB Programmable relay output

I A

Velocity instruction
O-10W

e ot

0-10V /0-20mA ¢ i

L]
’-I-I-iil Standard Rs485
" communication port

He ool

Applicable equipments : equipments of WKS15G4T1C and below

10V A1l A12 leND | FM | AM |GND | 485+! 485- | PE Prompt : 1. AIEtmEInr saha;{:t input voltage or current signal, shifting by JP2 jumper switch on the
control panel;

2. Auxiliary power supply (APS) is from positive (+) and (-) negative bus.

/ 3. Contain braking unit, so please connect the braking resistance between (+) and PB.

N

Creating Top Quality,Fascinating Future Creating Top Quality, Fascinating Future [ 23 |



WERKAI WKS series Universal Vector Variable Frequency Speed Regulator

Braking unit and braking resistance {additional)
DCL (additional) o
" LN PB
Breaker Pl (=)
H e = o u
Triphase : :: S | o
380V — i =l o W
0 L -
| Auxilary
E:ply'iﬂfpﬂ'} =
5 PG
JP1 5
£
PN
""""""""""""" #AY T 0-20mA E
input optin 1, 51 -;:u:- O~—10V A A, DC Ammeter
Fuiitknchional inpul opaon 2 B
f_f 52 i X~ DC voltmeter
Futl:in:ﬂmdl'llllq:lml!);"' <3 g s g Y E Fivd {?ultag&&ignatﬂ—'lﬂb’}
Mutitmctional inpul cpaon 4+ 4 010V
Mitimciional inoul opion 5 i JP7 A Frequency meter ‘
ot i . Comd Qutput 0-24V pulze signal
Mitiurcional kgt cpson 7, ____ & g7 WKS
Mncional rput cpson 8, 4 o - Y% Outpul 1 Bi.directional open collector
COM. i f ﬁ' ¥ 3t Output 2
Velooty instruction  ~, § |
D-10V 3 KA
— A1 %8 Programmable relay output
i E v E All
— GND
Jrz PR 48
PE ' : Standard R5485
48 communication port

Ny A

Applicable equipments : equipments of WKS18.5G4T1C and above
Prompt: 1. Al2 may select input voltage or current signal, shifting by JP2 jumper switch on the
control panel;

2. APS input is from RO, TO, RO, TO have been short connected with triphase input R
and T terminals in the factory, so if the user wants to introduce the control supply,
the short connection plates between R and RO, T and TO should be removed, and
then connect the control supply power from RO and TO.

3. Itis forbidden to connect the control supply power without removing the short
connection plates in order to avoid short circuit accident;

4. If additional braking parts are necessary, braking unit and braking resistance
should be included; pay more attention to positive and negative poles when the
braking unit is connected.
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4.4.1 Specifications of breaker, cable and contactor

WKS0.75G2T1B 16 2.5 10

WKS2.2G2TIB 31 6 20

WKS5.5G2TIC 63 6 32

WEKS11G2TIC 125 23 95

WEKSIB.5G2TIC 160 23 120

WKS30G2TIC 200 35 170

WKS45G2TIC 250 70 230

WKSI1.5G4TIB 16 2.5 10

WEKS0.75/5.5G4TIC 25 4 16

WEKS7.5/11GA4TIC

WKS15/18.5G4TIC 63 i 50

WEKS22/30G4TIC 100 16 s

WEKS37/45G4TIC 160 25 120

WEKSS5/75G4TIC 200 a5 170
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4.2.2Connecting terminals of control circuit

- Braking resistance
DCL (additional) . (additional)
Breaker fLl [W = _]
Triphase i H"'“ I 5
50,/60Hz ~L 5
5
e o4 &
supply (APS) - PG
\J/
=
R SRR :
Multifunctional input option 1.~
Kubtunctional input opfion 2.~ 1 Akl DC Ammeter
ncticral in : DC voltmeter
— AR, (Voltage signal 0~10V)
Kuftunctional input option 4.~
MuRfuncticnal input apsion 5, - A Frequency meter
Mduricional inpis option 5, 5 Output 0-24V pulse signal
ot srcpisati ) S
24V | Y1 | Y2 |COM|DO [ S1 | S2|S3 | 54 | S5 | S6 |[COM| S7 | S8 Masthncicnal mpud pton8.* D Output 1 Bi.directional open collector

Y= vy Output2
PN

Y KA
.F S KB Programmable relay output

I A

Velocity instruction
O-10W

e ot

0-10V /0-20mA ¢ i

L]
’-I-I-iil Standard Rs485
" communication port

He ool

Applicable equipments : equipments of WKS15G4T1C and below

10V A1l A12 leND | FM | AM |GND | 485+! 485- | PE Prompt : 1. AIEtmEInr saha;{:t input voltage or current signal, shifting by JP2 jumper switch on the
control panel;

2. Auxiliary power supply (APS) is from positive (+) and (-) negative bus.

/ 3. Contain braking unit, so please connect the braking resistance between (+) and PB.

N
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Braking unit and braking resistance (additional)
DCL (additional) -
" LN PB
Breaker Pl (=)
H i _ ¥
Triphase 2 :: 5 I =
380V — i =l o W
0 L -
| Auxilary
E:ply'iﬂfpﬂ'} =
& PG
JP1 5
£
PN
""""""""""""" i T 0-20mA E
e Iy i 1 %1 oas 010V AMG— A DC Ammeter
Mutibmctonal inpul cpaion 2~ i doo P
Mticictonal byt cpfion 3. = i i e -0-20mA Current signal
Muititmctional inpul cpacn 4~ s 0-10v E
Mitiunciional inpul pion ok P2 Ay Frequency meter ‘
N, . Cotd Qutput 0-24V pulze signal
Mitiurcional kgt cpson 7, ____ & g7 WKS
Mncional rput cpson 8, 4 o - Y% Outpul 1 Bi.directional open collector
COM. i ﬁ' ¥ 3t Output 2
Velogity instruction .~ '
D-10V o KA
— A1 %8 Programmable relay output
| o E v E All
—t GMD
Jrz PR 48
" COOC. Standard RS465
48 communication port

Ny A

Applicable equipments : equipments of WKS18.5G4T1C and above
Prompt: 1. Al2 may select input voltage or current signal, shifting by JP2 jumper switch on the
control panel;

2. APS input is from RO, TO, RO, TO have been short connected with triphase input R
and T terminals in the factory, so if the user wants to introduce the control supply,
the short connection plates between R and RO, T and TO should be removed, and
then connect the control supply power from RO and TO.

3. Itis forbidden to connect the control supply power without removing the short
connection plates in order to avoid short circuit accident;

4. If additional braking parts are necessary, braking unit and braking resistance
should be included; pay more attention to positive and negative poles when the
braking unit is connected.
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4.4.1 Specifications of breaker, cable and contactor

WKS0.75G2TIB

WEKS2.2G2ITIB
WKS5.5G2TIC

WEKS11G2TIC

16

31

63

125

2.5

23

10

20

32

95

WEKSIB.5G2TIC

160

23

120

WKS30G2TIC

WKSI1.5G4TIB

WKS0.75/5.5G4TIC

WKS45G2TIC

WEKS7.5/11GA4TIC

WKS15/18.5G4TIC

200
250

16

35

70

2.5

170

230

10

16

50

WEKS22/30G4TIC

100

16

s

WEKSS5/75G4TIC

WKS37/45G4T1C

160

200

25

120

170
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WEKST5/90G4TIC

WEKS11(/132G4TIC 400 95 315

WKS160/185G4TI1C 630 185 450

WKS200/220G4TI1C 630 240 380

WEKS250/280G4TI1C &00 150x2 700

WEKS315/350G4TI1C

WEKS400G4T1C

4.4.2 Specifications of IACL/0ACL and DCL

WKS0.75G2TIB

WKS2.2G2TIB 7.3 25 =3 2.5 6 11

WKS2.2G4TIB 7 2.5 7 1 6 11

WKS55.5/7.5G4TIC 15 1.0 15 .25 23 3.6

WKSI11/15G4TIC 30 0.60 30 0.087 33 2

WEKS18.5/22G4TI1C 50 0.35 50 0.052 40 1.3
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WEKS22/30G4TIC

WEKS37/45G4TIC

WES35/T5G4TIC 150 0.10 150 0.019 115 0.45

WEKSS0/110G4TI1C 250 0.06 250 0.011 180 0.33

WEKS132/160G4TIC 290 0.04 290 0.008 250 0.26

WKS185/200G4T1C 400 0.04 400 0.005 460 0.12

WEKS280/315G4TI1C 600 (.02 600 0.003 650 0.11
WEKS350G4TIC 400%2 400%2 0.005 460%2

MNote: internal DCL of 380V series 160-400kW equipments.

4.4.3 Specifications of input filter and output filter

WKS075G2T1B

WKS2.2G2TI1B NF241B20/01
WKS2.2G4TIB NFI-010 NFD-010
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WEKS0.75/5.5G4TIC NFI-010 NFO-010

WKS11/15G4TIC NFI-036 NFO-036

WEKSI18.5/22G4TIC NFI-050 NFO-050

WEKS30/37G4TIC NFI-065 NFO-065

WEKS45/55G4TIC NFI-100 NFO-100

WKST75/90G4ATIC NFI-150 NFO-150

WEKS110/132G4TI1C NFI-250 NFO-250

WEKS160/185G4TIC NFI-300 NFO-300

WES200/220G4T1C NFI-400 NFO-400

WEKS250/280G4T1C NFI-600 NFO-600

WEKS315/350G4TI1C NFI1-900 NFO-900

WES400G4T1C NFI-1200 NFO-1200

4.5.1 Connection of power supply side of main circuit

4.5.1.1 Breaker
Proper MCCB applicable to the frequency convertor should be connected between triphase

AC supply and power input terminals (R, S, T). The capacity of breaker should be among 1.5~2

times of the rated current of frequency convertor, seeing further information in Specifications of
Breaker, Cable and Contactor.
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4.5.1.2 Magnetic contactor

In order to cut off the power supply of the frequency convertor upon any system fault, a
magnetic contactor can be mounted on input side to control the main power supply to

uarantee the safety.
g 4.5.1.3 lﬁgL

To avoid over-current flow into the power circuit and damage some parts upon the input of
spike pulse, an ACL shall be mounted on the input side. In the mean time,the power factor on
the input side may be changed. In order to effectively protect the frequency convertor, the
input reactor should be mounted onto 380 frequency convertor 110kW (including) and above
and 220V 45kW (including) and above.

4.5.1.4 Noise filter on input side

The use of frequency convertor may interfere other electric equipments by power cable, so
the noise filter can reduce the interference and see the connection below:

WHKS Series
power supply?—-ﬁ—#“f'—"‘-"‘*"““— noise filter = frequency 3@

T convertor

® . Other electric

- . equipment

% P

4.5.2 Connection on the frequency convertor side of main circuit

4.5.2.1 ACL

WKS frequency convertors of 18.5kW~90kW (380V) have inner ACL. ACL may change the
power factor to avoid the damage of rectifier bridge for over-current of the frequency convertor
upon connecting large transformer and avoid damage of rectifier circuit for voltage mutation
or harmonic wave of overload.

4.5.2.2 Braking unit and braking resistance

» WKS (380V)frequency convertors of 15 kW and below have inner braking unit in order to
release the feedback energy upon braking. It must be (+) and connect PB to braking resistance.
» The cable of braking resistance should be less than 5M in length.
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« Braking resistance may rise as the temperature increase upon energy releasing, so

pay attention to install the braking resistance in safe protected and well-ventilated
environment.

« (+) and (-) of braking unit must be matched with (+)and (-) of frequency convertor

when external braking unit is connected, and BER1and BR2 of the braking unit connect the
braking resistance.

- The cable between (+), (-) of frequency convertor and (+) ,(-) of braking unit should
be less than 5m, and the cable between BR1 ,BRZ2 and the braking resistance should be
less than 10m.

Note: do not reverse (+), (-); (+), (-) are not allowed to be connected to the braking
resistance directly, otherwise may cause damage of frequency convertor or fire
hazard.

4.5.3 Connection on motor side of main circuit

4.5.3. 1 Output reactor

If the distance between the frequency convertor and motor is over than 50m so that
over current leakage caused by stray capacitances for long cable, frequent over-current

protection occurs easily. In addition, an output reactor must be mounted in order to avoid
the insulation damage of motor.

4.5.3.2 Noise filter on output side

Additional output noise filter can reduce the radio noise and leakage current of the cable
between frequency convertor and motor. See the figure below:

g
/ Figure 4-12 Connection diagram on motor side of main circuit A
MCCB ACL
R l"l"i . A U
< g WHKS Series v
Power supply o« e N e frequency Moise filter ”RM
T .J/‘ —_— T convertor Wy Pt
|

8 A
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4.5.4 Connection of RBK Series energy feedback unit

RBL Series energy feedback unit can return the power produced by motor under regenerative
braking to the power system. Comparing with the traditional triphase antiparallel bridge rectifier
and adopting IGBT as the rectifier feedback, the harmonic distortion component of RBK Series is
less than 4% of the principle wave and it brings little pollution to the power system. Feedback unit
is extensively applied in equipments such as oil extractor, centrifuger, elevator etc. See further
information in Specification of RBK Series Energy Feedback Unit.

(/ Figure 4-13 Connection of energy feedback unit \

Energy feedback unit
1 =l R § T

T T |
.I_

(] 1=]
R

Frequency convertor § {}c:::

T O=<J

[\ \

i
R > T

i

AC Power
AC POWER

*~ 7

4.5.5Connection of common DC bus

Common DC bus is applied in multi-motor drive in fields such as paper machinery and
chemical fiber. Some motors are under operation while others are under regeneration braking
(power production), at that time the renewable energy on the DC bus is equivalent
automatically and provide energy to running motors so that reduce the energy from power
system to save the energy.

The figure below is the diagram of two motors under operation at the same time (such as
winding and unwinding). One of them is always under operation and the other is under
regeneration braking.Parallel the DC bus of the two requency convertors and the regenerated
power can be supplied to the motor under operation so that save the energy.
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WKS frequency convertor WKS frequency convertor

'E — Fo ——
e o
[ — [ —

Triphase input 380W
(+15%)

DC fuse DC fuse

{+]

DC bus (-)

Line filter

(M) ()
- P

Mote: you are suggested to select the same type to ensure power on at the same time if select
two frequency convertors share the common DC bus.

4.5.6 Connection of grounding cable (PE)

The grounding terminal of frequency convertor must be well grounded in order to guarantee

the safety, avoid electric shock and fire hazard. The grounding resistance is less than 100Q.

The grounding cable should be thick and short and multi copper-core wire over 3.5mm2 is
applicable. You are suggested not to use common grounding cable to avoid circui t formed by
grounding wire if multi frequency convertors are grounded.

4.6.1 Note

Please use multi-core shielded cable or twisted pair cable to connect the control terminals.
The shielded cable ( end approach to frequency convertor ) should be connected to the
grounding terminal (PE) of frequency convertor. The control cable should be over 20cm away
from main circuit and strong current circuit (including power supply cable, motor cable, relay
cable and contactor cable etc.) and avoid parallel layout. You are suggested to wire vertically
to avoid error of frequency convertor caused by external interference.
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4.6.2 Specification of terminals on the control panel

Functions of TB3 terminals on the control panel

Please use twisted pair
cable and shielded cable
to connect RS485
communication interface

Rs485
RS485 communication
interface

495 includes (+) and (-), RS232
communication interface needs
additional convertor plate

Al2 Analog input Al2

+10V power
supply

Accept analog voltage/current
input, shifting by jumper JP2. the
default current (GND)

Provide +10V reference supply

WABEER. 0~10V
(S AFEEL. 100K )
BAEMERE. 0~20mA
(% APEEL. 1650)
SERER . 1/2000

Isolate the internal with COM
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Specification of TB1 and TB2 on the control panel

51 Lulifuru:linnal input terminall

52 IMultifunctional input terminal2

Optical coupling isolation input

53 IMultifunctional input terminal3 | Can be programmed and defined as Input resistance: R=2K0
multifunctional switching value input Maxi input frequency:20HZ
54 \Multifunctional input terminald |  terminals (common terminal S) Input voltage: 8-30V

S5 |Mubifunctional input terminals

56 Muttifunctional input terminalé

Y1 Bidirectional open collector
Dutput terminal 1 Can ba programmed and defined as Dpli::.lal coupling isclation output
multifunctional switching value output Wnrll-ung vokage: 9-30¥
. . terminals (common terminal ¥') Wigod guput uimant: Somi
Bidirectional open collector
Y2 butput terminal 2

KA
KA-KB: normal closed
Can be programmed and defined as KA-KC: normal open
KB Rolay iy multifunctional relay output terminals Contact capacity: KA-KB: NC
KA-KB: Mo AC250V/2A (COS=1)
KC

+24\ power supply Provide+24Vpowersupply Internal izolation of COM &GND
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4.6.3Specification of jumper JP1 and JP2 on the control panel

Jp1 multi-functional digital input/output terminals jumper has four modes:

~ N

JP1 mode | JP1 mode || JP1 modelll JP1 modelV
Y| m = =m Y| m m = y| [ =] = y| m[m =
S [ =] = S| w [m_m S| m m = S| m = wm

P N P N P N P N

% P

JP1 mode I:
Short circuit between the common terminal S of multifunctional digital input to output

voltage 24V he signal input is effective upon short circuit between S1-S8 and COM,applicable
to external PNP switching signal input. The signal input is sourcing current.

JP1 mode II:

Short circuit between the common terminal S of multifunctional digital input to output
voltage COM,he signal input is effective upon short circuit between S1-S8 and 24V, applicable
to external PNP switching signal input. The signal input is sink current.

JP1 mode Il

Short circuit between common terminal ¥ of multifunctional digital output and output voltage
24V, 24V voltage difference occur with COM if Y1-1Y2 signal output is effective, applicable
to PNP loading type. The signal output is sink current.

JP1 mode IV:

Short circuit between common terminal ¥ of multifunctional digital output and output voltage
COM, 24V voltage difference occur with 24V if Y1-1Y2 signal output is effective, applicable to
PNP loading type. The signal output is sourcing current.
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modes of jumper of JP2 multifunctional analog input/output terminal

/-"— e

Jp2 mode | JPZ2 mode |l JP2 mode |l JP2 mode |V
- - - = - - - |
Slw|m ?- =" |=|5 E -lw s S|m|m jE
el R R all B [ | w el li_i
— =3 —_— i— [a— —_— = |—|
E .= E _Er_ .= __-_'E: E "= E E K i%
=l m|m | :D . |0 =l m|m| =l = DJE
= < . = ce < c*. <

m [ ] [ — [ ] -

o 2 = o~ = A s e
- ] "_f: = | 0| N :_: | W :‘E | W | W E

JPZ mode V JP2 mode VI JP2 mode V| JPZ mode VIl
= = - - b - - | ==
= D "= == .= 3 m = == EE
o = = - ke - T3 =

[ [ ] [
Zu|m|2 Eﬂ-% AL E'Izlfe
Slm| w0 =|m|m|c =|m|m | =|lm|mid
Fa o o - 2.4 - [ o
.. " m - m|m | E -
— - =d - s - =g =
\ =3 BN Eq_-j < m|m :-—-: | m | = E <= lga /|

=4

Specification of JP2 mode |[:

Analog input Al1 selected 0-10V voltage input mode, then the potentiometer input on the
control panel is ineffective. The GND of control terminal TB3 is the common terminal of analog
input.

specification of JP2 mode l:

Analog input Al1 selected the potentiometer input on the control panel, then theterminal Al1
Is ineffective.

Specification of JP2 mode lll:

Analog Al2 selected 0-10V voltage input mode, then only Al2 can receive current input mode.
The GND of control terminal TB3 is the common terminal of analog input.

Specification of JP2 mode IV:

Analog Al2 selected 0/4-20mA current input mode, then the according voltage is 3.3V if the
current is 20mA. The GND of control terminal TB3 is the common terminal of analog input.

Specification of JP2 mode V:

Analog output FM selected 0-10V voltage output mode, then the GND of control terminal TB3
is the common terminal of analog output.

specification of JP2 mode VI

Analog output FM selected 0/4-20mA current output mode, then the GND of control terminal
TB3 is the common terminal of analog output.

Specification of JP2 mode VII:

Analog output FM selected 0-10V voltage output mode, then the GMND of control terminal TB3
1s the common terminal of analog output.

Specification of JP2 mode VIlI:

Analog output FM selected 0/4-20mA current output mode, then the GND of control terminal
Tb3 is the common terminal of analog output.
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Factory default mode of the terminal jumper

/"

JP1 mode JP2 mode
[« M=
|s|[a =] = = laf([=] =
LN HSE

= w|[=]|5

= <

=

Elzl-},'

L /

Short circuit between common S of multifunctional digital input terminal and output voltage
of 24V, then the signal input is effective upon the short circuit between 51-58 and COM,;

Short circuit between common Y of multifunctional digital input terminal and output voltage
COM, then 24V voltage difference occurs with 24V upon the effective output of signal Y 1-Y2;

Analog input Al1 selected 0-10V voltage input mode, then the potentiometer input on the
control panel is ineffective;

Analog input Al2 selected 0/4-20mA current input mode, then the according voltage is 3.3V
if the current is 20mA;

Analog output FM selected 0-10V voltage output mode;

Analog output AM selected 0/4-20mA current output mode.

4.6.4Connection of uniphase 220V 0.4—~-0.75kW control terminals

Under the three circumstances, connect the potentiometer to analog input terminal, 0-10V
and 0-20mA, it can work correctly only with the operation of JP2. See the connection below:

\

[ Figue s

[T Ak

| Al2
—3 10V "'*’"'
WKS E . (- 10V W ALZI 5 m| Al
H'_Hﬂ L5 Ol A2V l—émz 0-20mA ] i

L WKS | DAy wiks |0 anzy
| P2 |
— GND ——0OGND GND
Short circuit of AI2V of JP2 upon Short circuit of Al2Y of JP2 upon Short circuit of Al2| of JP2 upon
nputting potentiometer signal to inputting analog voltage of 0-10V inputting signal of 0~-20m#A,
\' external potentiometer

M

he external potentiometer should be>3K and the power >1/4W, 5~10K( is recommended.
MNote: in the above three analog signal input modes, the signal input of two former ones
correspond to 0~10V voltage inside and the latter one corresponds to 0~3.3V voltage.
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L9l Installation instruction complies with requirements of EMC

4.7.1 Common sense of EMC

EMC is the abbreviation of electromagnetic compatibility, referring to that the equipment or
systermn can work in electromagnetic environment and does not interfere any other objects in
the environment which have no ability to bear electromagnetic interference. EMC includes two
meanings: electromagnetic interference and electromagnetic immunity.

Electromagnetic interference can be divided into two types according to its transmission
route: conducted interference and radiated interference.

Conducted interference refers to the interference along with the conductor transmission, so
all conductors, such as conducting wire, transmission line, inducer and capacitor, are the
transmission route of interference.

Radiated interference refers to the interference in the form of electromagnetic wave and the
transport energy is inversely proportional to squared distance.

Radiated interference must satisfy three conditions or three factors at the same time:

interference source, transmission route and sensitive receiver. Any one of them is indispensible.

EMC problems are mainly solved from the three aspects. For users, due to the unchangeable
interference source or receiver, so EMC problems mainly can be solved by transmission route.

EMC capacities of different electric and electronic equipments diversify for the different EMC
standard or class they comply to.

4.7.2 EMC features of frequency convertor

Like other electric and electronic equipments, in a power distribution system, the frequency
convertor is not only an electromagnetic interference source, but also an electromagnetic
receiver. Its operating principle leads certain noise of electromagnetic interference, so the
frequency convertor must have the ability of anti electromagnetic interference inits deign in
order to ensure that it can work reliably in the environment with certain electromagnetic
inference. The frequency convertor has the following EMC features under its operation:

* The input current is non-sinusoidal wave, with rich upper harmonic which may cause
electromagnetic interference externally and lower the power factor of power system and
increase circuit loss.

* The output voltage is HF-PMW which may cause temperature rise and reduce the service
life: increasing the current leakage and leading error action of leakage protection unit in the
circuit. In the mean time, it also may cause strong electromagnetic interference externally and
influence the reliability of other electric equipments.

* Over-strong external interference may cause error action, even damage of the frequency
convertor as the electromagnetic receiver so that influence the normal use.

* In the wiring system, the external interference and self interference immunity of the
frequency convertor are complementing each other. Reducing the external interference of the
frequency is also a process to improving its anti interference immunity.
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4.7.3EMC installation instruction

Combing wit the EMC features of the frequency convertor, in order to make the electric
equipments in a system work reliably, this section is going to introduce EMC installation
instruction from aspects such as noise suppression, field wiring, grounding, current leakage
and use of power filter for reference. Better EMC effect can be reached only if the five
aspects are implemented.

4.7.3.1 Noise suppression

The connection of all control terminals of the frequency convertor adopts shielding wires.
The shielding layer should be grounded nearby at the entrance of the frequency convertor
and the cable clips are used to form 360°. It is forbidden to twist the shielding layer to braid to
ground with the frequency convertor, because it may greatly reduce the shielding effect and
even lose the shielding effect.

The connection wire between frequency convertor and motor adopts shielding wire or
individual duct. The shielding layer of motor cable or one metal casing end of the duct should
be grounded nearby with the frequency convertor and the other end connected with motor
casing. In the mean time, the installation of noise filter can greatly reduce the electromagnetic
noise.

4.7.3.2 Field wiring

Power wiring: indifferent control systems, the power incoming wire adopt stand-alone
power supply from the power transformer. Generally 5-fore wire is used, including 3 live wires,
1 zero wire and 1 ground wire. A common wire is forbidden to be used for zero and ground wire.

Equipment types: there are diverse electric equipments such as the frequency convertor,
filter, PLC, instrumentation in a control cabinet and its ability to launch electromagnetic noise
and bear noise is variable. So it is required to classify these equipments. They are divided into
strong noise and sensitive noise equipments. The same type can be installed in one area and
others should be over 20cm away.

Wiring in the control cabinet: there are signal (weak current) and power (strong current)
wires in the cabinet. To the frequency convertor, the power wire can be divided into incoming
and outgoing wire. The signal wire is easy to be interfered by power wire to lead error action.
Therefore, the signal and power wires should be distributed in different area and parallel wiring
within a short distance (20cm), cross wiring and bunching are forbidden. The angle should be
90°if the signal wire must cross the power wire. Neither the incoming and outgoing wires of the
power wire can be crossed or bunched, especially in the site with noise filter., otherwise may
couple the electromagnetic noise across the incoming and outgoing wires and capacity.

4.7.3.3 Grounding

The frequency convertor must be grounded reliably in operation. It is not only for personal
safety and equipment protection, but also the simplest, most effective and most cost-effective
solution for EMC problem, so it the priority to be considered.

Three ways for grounding: special grounding electrode, common grounding electrode or
grounding wire series connection. The proper pole should be elected for different control
system. Equipments in one control system should adopt common grounding pole to connect,
and equipments in the same power supply wire should adopt grounding wire series connection.
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4.7.3.4 Leakage current

Leakage current includes the leakage among wires and the leakage to the ground. Its volume
is decided by the volume of electric capacity of the system wiring and carrier frequency of the
convertor. Leakage to the ground refers to the leakage current flowing by common grounding wire.
Mot only dose it flow into the frequency convertor, but alsc it may flow into other equipments by the
grounding wire. The leakage current may cause error action of leakage circuit breaker, relay or
other equipments. Leakage among wires refers to the leakage current flowing by the electric
capacity distributed among wires of input and output of the frequency convertor. The volume of
leakage current is related to the carrier frequency, length of motor cable and sectional area of the
cable. The higher the camer frequency is, the longer the motor cable is, the larger sectional area of
the cable Is, the larger the leakage volume is.

Countermeasure:

Lowering the carrier frequency may reduce the leakage current effectively. The AC reactor or
sine-wave filter should be installed on the output side of the frequency convertor if the motor cable
Is over 50m. And reactors should be installed at intervals of the cable is too long.

4.7.3.53Noise filter

MNoise filter plays a good role in electromagnetic decoupling, so it is suggested to install
even if the working conditions are satisfied.

There are two types of noise filter:

= |nstalling the noise filter on the output side of the frequency convertor to isolate it from
other equipments.

* Installing the noise filter or isolating transformer on the input side of other equipments
to isolate them from the frequency convertor.

4.7.4Based on the installing and wiring requirements in the manual, the
following conditions should be satisfied upon the installation of the frequency
convertor and EMI filter:

- EnG 1000-6-4: Electromagnetic Interference Detection of Products in Industrial Environment;
- En6 1800-3: satisfy En6 1800-3 Electromagnetic Interference Standard (Il environment) .

EMC filter may comply to ENG6 1000—6-3 Electromagnetic Interference Standard (residential
environment) and ENG6 1000-6-4 Electromagnetic Interference Standard (Industrial environment).
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_E!E&Egﬁpﬂgn of operational panel
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5.1.2 Kevboard function

Programming | Enter or exit the primary menu, shortcut key to delete
parameter

UP key Increase of data or functional code

Elect the display parameters circularly on the stop interface
Shift key and operation interface; the modified bit can be elected
upon modifying the parameters

Under operation, the key can be used to stop the operation
and limited by functional code H7.04; under error alarming
mode, it can be used to reset the error and not limited by
functional code H7.04

Stop/reset key

Press Run key and STOP/RESET key simultaneously,

Combination | 401 the frequency convertor stops

.+.
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5.1.3 Instruction of indicator light

1) Instruction of functional indicator light

Under operation indicator light:
The frequency convertor is down when it is off; the frequency convertor
is under parameter self-studying mode if it is flashing; the frequency
convertor is under operation if it is on.

RUN

Control mode indicator light:

It is under keyboard control mode if the light is off; it is under terminal
control mode if the light is flashing; it is under remote control mode if
the light is on.

REMOTE

Error indicator light:

It is under normal operation mode if the light is off; it is under overload
alarming mode if the light is flashing; it is under error mode if the light
is on.

TRIP

2) Instruction of the unit of indicator light:

Hz Unit of frequency

v Unit of voltage

% Percentage

3) Digital display area:

5-bit LED display: display all monitoring data such as the set frequency, output frequency,
and alarming code.
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w4 Operation flow

5.2.1 Parameter setting

Three-level menus are:

1. Functional code group number (primary menu)
2. Functional code mark number (secondary menu)
3. Functional code setting value (third-level menu)

%Lﬂntﬂ'i%'fL key when you are
press key, the parameter setting is
saved into the control panel and then back to the secondary menu and step into next
functional code automatically; when you press e:-,r, you will back to the secondary menu

Description: you may back to secondary menu by pressing
under third-level menu. The difference is: when you i

directly and do not save the parameters, and remain at the current functional code.
Model: change and set the functional code H1.01 from 00.00Hz to 01.05Hz.

-
/ Figure 5-2 Operation flow of third-level menu i
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Under the third-level menu mode, if there is no flashing at the parameter, it means the
functional code can not be changed, and it may have the flowing reasons:
1) The functional code is unchangeable, such as real monitoring parameter, operation
record, etc.
2) The functional code can not be changed under operation mode and can be changed
under stop mode.

5.2.2Error reset

The error information will be displayed once the frequency convertor has any error. The
user can reset the error by o key or terminal function (H5 group). The frequency convertor

is under standby mode after the reset. If the frequency convertor is under error mode and the
user did not reset, the frequency convertor is under operation protection mode and can not run.

5.2.3 Parameter copy

After the access of LCD keyboard, it can copy functional parameters. This function can
make the parameters setting of multiple frequency convertors keep consistent. So you just
need to set one of tem if common setting is necessary, and then upload it, next, download the
functional parameters in other frequency convertors. It is simple to complete.

5.2.4 Motor parameter self-studying

When non-PG vector control mode is elected, the nameplate parameters must be input
accurately so that the frequency convertor will match standard motor parameters according
to the nameplate parameters. You are suggested to perform the motor parameters
self-studying in order to obtain excellent control perfformance. The procedure is:

First select the operation route (H0.01) at keyboard instruction route.
Then input the following motor parameters:
H2.01: rated power of the motor
H2.02: rated frequency of the motor
H2.03: rated speed of motor
H2.04: rated voltage of the motor
H2.05: rated current of the motor
Under self-studying mode, the keyboard displays "step1, step2”. The self-studying is
finished if the keyboard displays “over".
MNote: under self-studying mode, the motor should be separated from load, otherwise, the
parameters you obtain by self-studying may be incorrect.
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5.2.5 Password setting

This series of frequency convertors have the function of password protection. If H7.00 is
nonzero, it is the user password, and then exit the functional code editing mode , the
password production takes effect. When you enter functional code editing mode by pressing

S key, it displays “0.0.0.0.0". The operator must input the correct user password, otherwise
you can not enter.

If you want to cancel password protection function, set H7.00 at 0. The user password has
no protection function to the parameter setting in the shortcut menu.

The password protection takes effect 1 min after you exit functional code editing mode.
Once the password takes effect, press key to enter functional code editing mode, it
displays “0.0.0.0.0". Then the operator must input the correct password, otherwise you can

not enter.

%l Operation mode

5.3.1 Power on initialization

Under the power on process, the system staris initializing and LED displays "8.8.8.8.8"
and all 7 lights are on. Then the frequency convertor is in standby mode after its initialization.

5.3.2 Standby mode

It may display multiple mode parameters under stop or operation mode. You may select
whether to display the parameter according to binary system by functional code H7.06
(operational parameters), H7.07 (stop parameter).

Under stop mode , there are 9 parameters for you to select whether to display: the
frequency, bus voltage, switching value input mode, open collector output mode, PID setting,
PID feedback, analog input Al1 voltage, analog input Al2 voltage, multi-speed phases, torque
value setting. You may select whether to display by functional code H7.07 (transform | nto
binary system), press @ to shift the selected parameter orderly, and press |E7%t|+ F |I-ce1.r

to shift the selected parameter towards left.

5.3.3 Motor parameter self-studying

Please refer to detail instruction of functional code H0.12.
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5.3.4 Operation

Under operation mode, there are 40 mode parameters for option whether to display or not:
running frequency, set frequency, bus voltage, output voltage, output current, output speed,
output power, output torque, PID setting, PID feedback, switching value input mode, open
collector output mode, analog input Al1 voltage,analog input Al2 voltage, multi-speed phases,
torque value setting. You may select whether to display by functional code H7.06 (transform

ENTER

into binary system), press to shift the selected parameter orderly, and press | ] ! 5.
key to shift the selected parameter towards left.

5.3.5 Error
The series of frequency convertor provide information of kinds of errors. Please refer to
vector common frequency convertor errors and countermeasures.

JX:8 Rapid debugging

/_ Figure 5-6 Flow chart of rapid debugging \
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6. Description of detail functions

—

Functional code Designation Setting scope

HO.00 Speed control mode 0~2 [o/1])

Select the running mode of frequency convertor.

0: non-PG vector control

Refers to open loop vector. It is applicable to high-performance common occasion without
encoder PG. A frequency convertor only can drive a motor, such as a machine tool,
centrifuger, wire-drawing machine, injection machine etc. with load.

1: V/F control

It is applicable to occasion with no requirements of higher precision, such as blower and
bump with load and can be used in occasion that a frequency convertor drives multiple
motors.

2. Torque control (non-PG vector control)

It is applicable to occasion with no requirements of higher precision, such as wire-wound
and wire-drawing. Under torque control mode, the speed of motor is decided by the load and
the fast or slow acceleration or deceleration is not decided by the time of acceleration and
deceleration of the frequency convertor.

Prompt: the motor self-studying must be performed before select the vector control mode.
Only if the correct parameters you get, the advantages of the vector control mode can be
shown and more excellent performance you will get by adjusting the parameter (H3 Group) of
speed regulator.

Functional code Designation Setting scope

HO0.01 Running instruction route 0~2 [o]

Control instruction route of the frequency convertor.
The frequency convertor includes control commands such as start-up, stop, forward, reversal,
inching move and error reset.

0: keyboard instruction route ("REMOTE" indicator light is off) ;

Run the control command I::qll.r1 n:m the keyboard. If the multifunctional key| = |is
set as FWD/REV shift (H7.03 is 1), it can be used to change the running direction.

Under operation mode, pressE + @simultanenuslm the frequency convertor will stop.

1. Terminal instruction route ("REMOTE" indicator light is on);

Run the control commands such as corotation, reversal, normal inching move, reversal
inching move by multifunctional terminals.

2. Communication command route ("REMOTE" indicator light is red):
Run the command by the communication mode of host computer.
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Functional code Designation Setting scope

Keyboard and terminal

HO.02 UP/DOWN setting

0~3 [0]

Set the frequency by ,f' Eﬂf UP/DOWN (increase or reduce). This function has high
permission and can be combined with other frequency setting routes. It is mainly used to
adjust the output power of the frequency convertor during the debugging.

0: valid, and the system saves upon power fail. And the system can save the frequency
setting value upon power fail. It will combine with the current frequency automatically after
the next power-on.

1: valid, and the system does not save upon power fail. The frequency command can be
set, but it can not be saved upon power off.

2: null, the system automatically becomes zero and |*’“‘* ] / | it | or UP/DOWN are invalid.

3: under operation mm:le,| ™ |f A | or UP/DOWN are valid, while the setting fo
or UP/DOWN becomes zero under stop mode.

Note: after the user restores the default setting of the frequency convertor, the frequency
value set by keyboard and UP/DOWN become zero automatically.

Functional code Designation Setting scope

HO.03 Fregquency command option 0~6 [0]

select Frequency A input route of the frequency convertor. 7 specified frequency routes are
given:

0: keyboard setting

Modify the value of functional code HO0.07 "keyboard setting frequency” to set the keyboard
setting frequency.

1.The analog quantity Al1 setting (Single-phase 220V0.4-0.75KW is corresponding to the
potentiometer of the local mode keyboard, if used the outer 485 communication keyboard,
then which is corresponding to the potentiometer on 485 communication keyboard, the
function of the local mode potentiometerthe will be automatic ineffective)

2: Analog Al2 setting

3: Analog Al1+Al2 setting

The frequency can be set by analog input terminal. The series of frequency convertors
provide 2 analog input terminals as the standard parts. Al1 is 0~-10V voltage input and Al2 is
0-~10V/0 (4) ~20mA input. The two terminals can be shifted by JP2.

Note: when Analog Al2 selects 0~20mA input, the according voltage of 20mA is 3.3V.

100%analog input setting is corresponding to max frequency(H0.04),-100%is corresponding
to the reversal max frequency.
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4. Multi-speed running setting

The frequency convertor runs in multi-speed mode if you select this frequency setting
mode. It is required to set the parameters of “multi-speed control group” of H5 and HA group
to define the relation between the given percentage and the given frequency.

5. PID control setting

The frequency convertor runs in PID control mode if you select this parameter. Then, it is
required to set "PID control group™ of H9 group. The operation frequency of the convertor is
the frequency value after the effect of PID. Please refer to the introduction of “PID Functions”
of H9 Group to know the meaning of the given source, given proportion and feedback source.

6. Remote communication setting

The frequency command is given by the upper computer by communication mode. Please
refer to 11 Protocol.

H0.04 Max output frequency HO.05~600.00 [50.00Hz]

It is used to set the max output frequency of the frequency convertor. It is the foundation to
set the frequency and speed of acceleration or deceleration. Please note.

Upper limit of the operation
frequency

HO.05 HO.06~H0.04 [50.00Hz]

t is the upper limit of the output frequency value of the convertor. The value should be less
or equivalent to the max output frequency.

Lower limit of the operation
HO.06 racieney

0.00~H0.05 [0.00Hz]

It is the lower limit of the output frequency of the convertor.

It runs on lower limit frequency if the frequency you set is lower than the lower limit value.

Max output frequency = upper limit = lower limit
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HO0.07 Keyboard setting frequency 0.00Hz~H0.04 [50.00Hz]

The functional code is the initial value of the frequency convertor if you select the

“keyboard setting”.

0.1~3600.0 [model setting]

Acceleration time 1

Acceleration time refers to the required time t1used to accelerate from OHz to the max
output frequency (H0.04).

Deceleration time refers to the required time t2 used to decelerate from the max output
frequency (H0.04) to OHz.

See the figure below:

i output frequency

,_11( B T

_f_-.n o e il e e e i

R et S T

Time

E

real acceleration
..L..I

g accaleraion bee setfing deceleabon time

%, P

If the setting frequency= max frequency, real acceleration and deceleration time is
consistent with the setting value.

If the setting frequency < max frequency, real acceleration and deceleration time is
consistent with the setting value.

Real acceleration and deceleration time= setting acceleration and deceleration time X
(setting frequency/ max frequency)

The series of frequency convertors has two groups of acceleration and deceleration time:

Group | : H0.08, HO0.09

Group Il: H8.00, H8.01.

The acceleration and deceleration time can be selected by combinations acceleration and
deceleration time option terminals among the multifunctional digital input terminals.
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HO.10 Direction option 0-~2 [0]

0: default direction. The frequency convertor runs in the real direction as it is power-on.

1: in reverse direction. It is used to change the change direction of the motor and with the
same principle that change the direction of the motor by adjusting any two lead-in wires.

Mote: the direction of the motor will back to its original mode after its initialization. It is
forbidden to change the direction of the motor after the debugging, which should be cautious.

2: reversal is forbidden. It is forbidden to run in reversal and should be used in specific
occasion where reversal is forbidden.

0.5~15.0 [#&RE]

HO. 11 Carrier frequency setting

sy Electromagnetic nn'ﬁz ml . .
quency nofse, leakage currant  Thermal dispersion
B : high A low 4 low
10K Hz
15K Hz Y low Y high Y high

L9 ¥

Relationship between model and carrier frequency

1.5~11kW

15~185kW
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Advantage of high carrier frequency: the current wave is ideal with less harmonics and
small motor noise.

Disadvantage of high carrier frequency: larger switch loss, larger temperature rise, the
output capacity of the frequency convertor is influenced and it should be derated with high
carrier frequency; in the mean time, the leakage current increases and the external
electromagnetic interference is reinforced.

It is opposite with the above situation if you adopt low carrier frequency and lower carrier
frequency will cause unstable operation with low frequency. The torque lowers and even
oscillationoccurs.

The carrier frequency of the frequency convertor has been set properly before leaving the
factory. In general, the user needs not modify the parameter.

The frequency convertor must be derated of you use the carrier frequency over the default.
Derate 20% as you increase 1K carrier frequency.

HO0.12 Motor parameter self-studying 0-2 [0]

0: no operation.

1: rotation parameter self-studying

You must input the correct nameplate parameter of the motor (H2.01~-H2.05) and isolate
the load to make the motor static an unloading before the parameter self-studying, otherwise
the result may be inaccurate.

Prior to the parameter self-studying, you should set the acceleration and deceleration time
(HO.08, HO.09) properly base don the inertia of the motor, otherwise over-current or over-
voltage may occur during the self-studying process.

Set H0.12 to 1 and press o then the motor starts the parameter self-studying, with the
LED displaying “start” and flashing. Next, press AN to start-up, then it displays “step.0” and
the motor stars to run as it displays "step.1”, with the “RUN" light flashing. As self-studying
ends, it displays “over”. At last it backs to the stop mode interface. Press and exit from
parameter self-studying mode when the “start” flashing.

You may press % to stop the operation during self-studying process.

Note: you only can control the start-up or stop of self-studying by keyboard; then the
functional code recovers to zero after the self-studying.

2. Static parameter self-studying

It is unnecessary to isolate the load from the motor during the static parameter self-
studying. Prior to the parameter self-studying, you must input he correct nameplate parameter
(H2.01~-H2.05). After the self-studying, it can detect the stator resistance, rotor resistance
and the leakage inductance of motor, while it can not detect the mutual inductance of the
motor and non-load current. The user may input the corresponding values based on your
experience.
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Functional code Designation Setting scope

H(.13 Functional parameter recovery 0~2 [0]

0:no operation

1: the frequency convertor recovers all the parameters to their default values.

2:Recent troubleshooting archives of transducer

Note: the functional code becomes 0 as the operation completed; the recovery of
default values will not recover the parameterin H2 Group.

Functional code Designation Setting scope

HO.14 AVR function option 0-2 [0]

AVR Function is the automatic adjusting function of output voltage. When AVR function is
null, the output voltage varies with the change of input voltage (or DC bus voltage); when
AVR function is valid, the output voltage does not vary with the change of input voltage (or DC
bus voltage) and is basically constant within the scope of its capacity.

Note: when the motor decelerates and stop, AVR function will be stopped automatically and
no over-voltage occurs.

On-off control group

Functional code Designation Setting scope

H1.00 Start the operation mod 0-2 [0]

O:start directly: start from the starting frequency.

1: DC braking first and then start: DC braking according to the mode set in H1.03 and
H1.04, and then start from the starting frequency. It is applicable to occasion where reversal
may occur as it starts with small inertia load.

Functional code Designation Setting scope
Start the starting frequency
H1.01 directly 0.00~10.00Hz [0.5Hz]
H1.02 ket the beqlinhcy iy 0.0~50.008 [0.0S]
time
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The frequency convertor starts from the starting frequency (H1.01) and accelerates to the
target frequency within the setting acceleration time after starting frequency holding time
(H1.02). If the target frequency is less than starting frequency, the frequency convertor will be
in standby mode. The starting frequency is not limited by lower limit frequency.

Functional code Designation Setting scope
H1.03 Braking current prior to the 0.0~150.0% [0.0% ]
start
Braking time prior to the
H1.04 ctart 0.0~50.0s [0.05]

The increased DC current is the percentage of rated current of the frequency convertor
when DC braking is performed prior to the H1.03 start. H1.04 DC current holding time, If set
the DC braking time at 0, DC braking is invalid. The larger DC braking current is, the large
the braking force is.

Functional code Designation Setting scope

H1.05 Stop mode option 0~1[0]

0:.ecelerate to stop

As the stop command takes effect, the frequency convertor decelerates and lowers the output
powe rbased on the specified deceleration time until the power is 0 and the equipments stops.
1: free stop

As the stop command takes effect, the frequency convertor stops immediately and the load
stops in its mechanical inertia.

Functional code Designation Setting scope
H1.06 Initial frequency of braking ”-“[”"”HII'T i?:illl::-‘f:?]\-[; ]
H1.07 Holding time of braking 0.0~50.0s [0.0s]
H1.08 DC braking current of stop 0.0~150.0% [0.0% ]
H1.09 DC braking time of stop 0.0~50.0s [0.0s]

Initial frequency of braking: during the deceleration and stop, as itis up to the frequency,
the equipments stops and DC brakes. The initial frequency is 0 and DC braking is invalid.
The frequency convertor stops at the deceleration time set previously.

Holding time of braking: prior to DC braking, the frequency convertor locks the output and
starts DC braking after the holding time in order to avoid over-current error caused by higher
speed at the beginning of the DC braking.

DC braking current of stop: refers to the additional DC braking volume. The higher the
value s, the larger the torque is.

DC braking time of stop: duration of DC braking volume.
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Forwardand reversal time in
HI. 10
dead zone

During setting the trﬂnsitin.n of forwardand reversal of the frequency convertor, see the
transition time of 0 output frequency in the figure below:

0.0~3600.0 [0.0s]

lﬂumut freguency

Dead zone time

Forward
| -
| i
| Reversal
i
I

- ]

H1.12 Option of input/output pole 0x00~0x3F [0x00 ]

4 N
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The functional code defines the positive and negative logic of terminals.

Positive logic: terminals such as S| and common terminal is valid upon connection, while
invalid upon disconnection;

Negative logic: terminals such as S| and common terminal is invalid upon connection,while
valid upon disconnection.

If §1~54 are positive logics, Y is positive logic, K is negative logic, see the setting below:

The logic state of S1~54 is 0000, with the corresponding HEX 0 and the LED displays 0 in
unit; the logic state of K and Y is 0010, with the corresponding HEX2 and the LED displays 2
in tens-bit; then set the functional code H1.12 to 20.

H2 Group

Terminal function testing
option at power-on

HI1.11 0~1[0]

If the running instruction route is controlled by terminals, the system detects the status of
the terminals automatically during the power-on process of the frequency convertor.

0: the terminal command is invalid during power-on process. Even if it is detected that the
terminal command is valid in this process, the frequency convertor can not run and under
protection mode until cancel the terminal command and the restart the terminal, then the
frequency convertor runs.

1: the terminal command is invalid during power-on process. If it is detected that the
terminal command is valid, the system will start the frequency convertor after the initialization.

MNote: the users must select the function prudently otherwise may cause serious result.
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H2.00 Model option 0-1 101

D:applicable to constant torque load at specified rated parameters

1: applicable to variable torque load at rated parameters (blower and pump with load)

Note: the users can set the parameters in this group to change the model to achieve G/P
integration. Only model G is available for 220V frequency convertor.
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H2.01 Rated current of the motor 0.4~900.0kW [model setting]
H2.02 Rated frequency of the motor 0.01~H0.04 [50.00Hz]
H2.03 Rated speed of the moto 1-36000rpm [ 1460rpm]
H2.04 Rated voltage of the moto 0~460vV [380V]

H2.05 Rated power of the motor 0.1~2000.0A [model setting]

Mote: please set according to the nameplate on the motor. The excellent control performance
of vector control needs accurate parameters.

Frequency convert provides parameter self-learning function.accurate parameter self-leaming
is the result of correct input of motor nameplate parameter.

FPlease ensure that the power of the frequency convertor matches with power of the motor in
order to guarantee the control performance. If the disparity is large, the control performance of
the frequency convertor reduced obviously.

MNote: if you reset the rated power of the motor (H2.01), the parameters H2.06~-H2.10 of the
maotor will be initialized.

H2.06 Stator resistance of the motor | 0.001~65.535 0 [model setting]
H2.07 Rotor resistance of the motor | 0.001-65.5350 [model setting]
H2.08 Stator, rotor inductance of the |, | _¢s53 s;H [model setting]
motor
H2.00 Stator, rotor mutual inductance | | c<s3 50 [model sett fiol
of the motor
H2.10 No load current of the motor 0.01~655.35A [model setting]

After the normal end of motor parameter self-studying, the setting values of H2.06~H2.10 will
update automatically. These parameters are the reference parameters of high-performance
vector control and can bring direct effect on the control performance.

Note: it is recommended that users not to change the parameters in this group.
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vector control parameters

Functional code Setting scope
H3.00 Speed cycle proportion gain 0~100 [20]
H3.01 Speed integral time 1 0.01~10.00s [0.505]
H3.02 Shifting low frequency (0.00~H3.05 [ 5.00Hz ]
H3.03 Speed cycle proportion gain O~100 [15]
H3.04 Speed integral time 2 0.01-10.00s [ 1.00s]
H3.05 Shifting high frequency H3.02~H0.07 [ 10.00Hz ]

The above parameters are only applicable to vector control mode. Under shifting frequency 1
(H3.02), the speed cycle Pl parameter is: H3.00 and H3.01. If the shifting frequency is over 2
(H3.05), the speed cycle Pl parameter is: H3.03 and H3.04. And between them, Pl parameters
are obtained from the linear change of the two groups, see the figure below:

f‘/— Figure 6-5 Diagram of Pl parameters \

1 Pl parameters

(H3.00, H3.01)

{H3.03, H3.04)

i

\ H3.02 H3.05 Dutput frequency -/

The speed cycle dynamic response characteristics of the vector control can be adjusted by
setting the proportion coefficient and integral time of the speed regulator. The dynamic

response of speed cycle can be speeded up either by the increase of proportion gain or
reducing of the integral time, but it 1s easy to cause system oscillationand over-strike either by

higher proportion gain or less integral time. Smaller proportion gain is also easy to cause
stable oscillationin the system and speed static error may occur.

Speed cycle Pl parameters has a lot to do with the inertia of the system, so adjust it to
satisfy kinds of demands based on the default P| parameters to different load characteristics.
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H3.06 VC slip compensation factor 5095~200% [100%5]

The slip compensation factor is used to adjust the slip frequency of the vector control and
improve the speed control precision of the system, so proper adjustment of the parameter can
control the speed static error effectively.

H3.07 Upper limit of torque setting 0.0~200.0% [150.0%]

Set that 100% is corresponding to the rated output current.

This group of functional codes are effect to V/F control (H0.001=1).

H4.00 V/F curve setting 0~1 [0]

0: linear V/F curve, is applicable to common torque with constant load.
1: 2.0-th power V/F curve, is applicable to centrifugal load of blower, pump, etc.

Square

-
13 ¥ Output frequency

A

B/
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H4.01 Torgque hoist 0.0-10.0% [1.0%])

‘H4.02

1t of torque hoist 0.0~50.0% [20.0%]

The torque hoist is mainly applicable to frequency under the cut-off value H4.02. See the
VI/F curve after the hoist in the figure below. Torque hoist can improve the low frequency
characteristics of V//F.

Select proper torgue in accordance with the load. Large load may increase the hoist, but
should not be overlarge, otherwise, the motor will run in over excitation. The larger the output
current of the frequency convertor,the larger the motor heating is and the lower the efficiency is.

The frequency convertor hoists the torque automatically if you set the torque hoist at 0.0%.

The cut-off point of torque hoist: the torque hoist is effective under this point andineffective
if over the value.

Output voltage

-
j f, Output frequency

H4.03 V/F slip compensation limit 0.00~10.00Hz [0.00Hz]

Setting this parameter can compensate the speed change caused by load under V/F
control to improve the hardness of the mechanical characteristics of the motor. The value
should be set as the rated slip frequency of the motor, see the formula below to calculate the
rated slip frequency:

H4.03=fb -*p/60
Where fb is the rated frequency of the motor, with the functional code is H2.01; nis the
rated speed of the motor with the functional code of H2.02; p is the number of pole-pairs.
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H4.04 Energy-saving operation option 0~1 [o0]

During the operation with no load or light load, you may adjust the output voltage properly
by detecting the load current to save the energy.
Mote: the function is especially effective to blower and pump with load.

H5 Group

The series of frequency convertors have 8 multifunctional digital input terminals and 2
analog input terminals in the standard units.

HS5.00 Function of S1 0—-25 [12)

H5.02 Function of S3 0—25 [14]

HS5.04 Function of S5 0-25 [2]

HS.06 Function of S7 0-25 [4]

The parameters are used to set the functions of these multifunctional input terminals.

0: null.

1: FWD

2: REV

The operation command of the frequency convertor is given by the above terminals when
the operation instruction route is terminal control.

3. Three-wire operation control

Please refer to Introduction of H5.09 Three-wire Functional code about three-wire contral
input terminals.
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4. Forward inching

2. Reversal inching

Please refer to the instruction of H8.02~H8.04 to see the specific inching frequency and
acceleration and deceleration time.

6. Free stop

As the command takes effect, the frequency convertor blocks output immediately and the
stop process of motor is not controlled by the frequency convertor.lt is recommended to adopt
this mode for super inertia load and without requirements to stop time. The mode has the
same meaning with free stop described in H1.05.

7. Error reset -

External error reset is applicable to remote error reset and has the same function with fEsEy
on the keyboard.

8. External error input

The frequency convertor reports the external error (Eto. E) and stops since the signal takes
effect.

9. Increase the frequency (UP)

10. Reduce the frequency (DOWN)

11: Clear the increase and reducing setting

The above three functions are mainly used to modify the given frequency by external
terminals. UP is the increasing command and DOWN is the reducing command. And the
clearing function is used to clear up the clear the frequency value set by UP/DOWN so that to
recover the given frequency to the specified frequency given by the frequency instruction route.

12, 13, 14: multi-speed terminals 1~3

8-level speed can be set by the combination of the three terminals.

Note: 1 is the lower level and 3 is the higher level among the multi-speed terminals.

BIT2 BIT]1 BITO

15: Terminal of acceleration and deceleration time
Select acceleration and deceleration time group through the state of this terminal:

OFF Accaleratinnrand deceleration HO.08  H0.09
time 0

ON Accaleratinnrand deceleration HS8.00 HS.01
time 1

16: PID control the pause

The frequency convertor remains the current frequency output if PID is invalid temporarily.

17: Wobble frequency pause

The frequency converter proceeds to run at the current frequency after its pause at the
current output and the cancellation of this function.
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18: Wobble frequency reset

The setting frequency of the convertor backs to the center frequency.

19: Acceleration and deceleration forbidden

To ensure that the frequency convertor not be influenced by external signal (except the
stop command) and remains the current output frequency.

20: torque control forbidden

The frequency convertor shifts from torque control mode to speed control mode.

21: The frequency change setting is cleared temporarily and the frequency set by UP/
DOWN can be cleared when the terminal is closed, it recovers the given frequency to the
specified frequency given by the frequency instruction route. When the terminal is off.it backs
to the frequency set by UP/DOWN.

22: DC braking of stop

During the deceleration and stopping of the frequency convertor, the frequency convertor
will starts DC braking immediately when the terminal is closed. The braking state is decided
by H1.07~H1.09.
23~25: reservation

H5.08 Filtering number of switching 0~10 [5]
value

Set the filtering time of $1~38. the parameter should be increased to avoid error action
under severe interference.
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1: Two-wire control and separation of enabling and direction. FWD defined by this mode is
enabling terminal and the direction is defined by REV state.

_/ Kl K2 Run command
—FWD

Kl OFF | OFF Stop

T —REVFHJWTM ON | OFF |Forward run

OFF | OM |Reversal run

ON | ON Stop

e F

2: Three-wire control 1. The mode Sin is the enabling terminal and run command is from
FWD, while the direction is controlled by REV. SIn is normal closed input.

H5.09 Terminal control mode 0~3 [0]

The parameter defined four modes of the frequency convertor controlled by external terminals.
0: two-wire control and integration of enabling and direction. The model is the most common
two-wire mode and the forward and reversal of the motor are decided by FWD and REV

terminals.

/ K1 K2 [Run u:unmant]
FWD
Kl OFF | OFF Stop

—{REV Frequency converior ON | OFF |Forward run

OFF | ON Reversal run

COM
OM | ON Stop

e 7
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5B1
—
—— —{FWD K Run command
SB2
L “—sIn
Frequency converior
FF
A REV 0 Forward run
K
i O Rewversal run

L 9 /!

Where K : FRW and REV switch  SB1: Run key

Sb2: stop key

Sin is the multifunctional input terminal of “three-wire run control”, Function 3.

3: Three-wire control 2. Sin under this mode is the enabling terminal and the run command
is from SB1 or Sb3, and the two terminals control the run direction simultaneously. Stop

command is from the normal input Sb2.
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SB1
"
i FWD
SB2
g -
F convertor

e requency

REY
SB3

COM

. P

Where SB1: FRW key SB2: stop key  SB3: REV key

Prompt: under two-wire run mode, when FWD/REV is effective, if the stop command is
from other sources and the frequency convertor stops, the frequency convertor can not run
after cancel the stop command even if the FWD/REV is still effective. FWD/REV needs to be
activated again if you want to restart the frequency convertor.

H5.10 UP/DOWN change rate of frequency 0.01~50.00 [0.50 Hz/s]

Change rate the frequency set by UP/DOWN terminal.

HS5.11 Lower limit value of Al1 0.00—10.00 [0.00V]

Upper limit of Al1 0.00~ 10,00 [10.00V]

Input filtering time of Ai1 0.00~10.00 [0.10s]
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The above functional code defines the relationship between analog input voltage and its
corresponding setting value.When the analog input voltage is over the max input or mini input
scope you set, the extra will be counted into the max or mini input.

If the analog current is the input current, OmA~20mA is corresponding to 0V~3.3 V.

In different occasions, the corresponding nominal value diversifies. Please refer to the
instruction of each application part.

The following diagrams indicated several setting occasions:

A Corresponding setting

1 (HD, 0%

0%
(OmA)

- 10

Q P

Ai1 input filtering time: adjusting the sensitivity of analog input. Proper increasing the value
can reinforce the anti-inference of the analog value, but reduce the sensitivity of the analog
input.

0.00~10.00 [0.00V]

0.00~ 10,00 [10.00V]

Input filtering time of Ai2 0.00—10.00 [0.10s]

The function setting mode of Al2 is similar with Al1. The analog Al2 can support 0~10V or
0~20mA input and when Al2 selects 0~-20mA input, 20mA is corresponding to 3.3V.
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The series of frequency convertor has two multifunctional digital output terminals,1
multifunctional relay output terminal and 2 multifunctional analog output terminals in
standard system.

Y1 input option

H6.02 Relay K output option
0: no output.
1: the frequency convertor is under forward operation, then it outputs ON signal if there is
frequency output.
2: the frequency convertor is under reversal operation, then it outputs ON signal if there is
frequency output.

3: error output. It outputs ON signal when there is any error.

4: frequency level detection FDT arrives. Please refer to the detail instruction of functional
code HB8.13 and H8.14.

5: the frequency arrives. Please refer to detail instruction of functional code H8.15.

6: Under zero speed. Both the output frequency and given frequency are 0. The system
outputs ON signal.

7: the upper limit of frequency arrives. When the running frequency arrives to the upper
limit of the frequency, it outputs ON signal.

8: the lower limit of frequency arrives.When the running frequency arrives to the lower limit
of the frequency, it outputs ON signal.
9~10: reservation.

0~14 [0]

FM output option

DO output option

0—14 [0]

The standard of analog output is 0~20mA (or 0~10V) and current or voltage output can be
shifted by JP2. See the corresponding scope in the table below:

[ 68 Creating Top Quality,Fascinating Future

WERKAI

ELECTRICAL{SHANGHANCD,LTD,

WKS series Universal Vector Variahle Frequency Speed Regulator

0 Running frequency 1~max output frequency

2 Running speed O~twice rated speed of the motor

O-twice rated voltage of the

DUtPUt vnltag& equency convertor

6 Qutput torque O~twice rated current of the motor

P

8 Analog Al2 input 0~10V/0~20mA

H6.06 Lower limit of FM output 0.0~100.0 [0.0%]

H6.08 Upper limit of FM output 0.0—~100.0 [100.0%]

H6.10 Lower limit of AM output 0.0—100.0 [0.0%]

H6.12 Upper limit of AM outpu 0.0~ 1000 [100.0%]

H6.14 DO max output frequency 0.1~50.0 [10.0KHz]

The above functional codes define the relationship between the output value and analog
output value. The extra is counted according to the upper or lower limit output when the
output value is over than the max output or mini output scope.

Creating Top Quality, Fascinating Future | 69 |



WERKAI

ELECTRICAL(SHAMGHAINCO,LTD,

WKS series Universal Vector Variable Frequency Speed Regulator

When the analog output is current output, 1mA is corresponding to 0.5V voltage.
In different occasions, the corresponding analog output value of 100% of the output value

diversifies. Please refer to the instruction in each application part.

AD
A 10vizomA)

-

\ 005 100.0% _//

H7.00 User password 0~65535 [0]

H7.00 user password 0~65535 [0]

Set any non-zero number and then the password protection takes effect.

00000: clearing the previous user password and the password protection is invalid. The
recovery of factory setting also can clear the password.

When the users set the password and takes effect, the users can not enter the parameter
menu if put the incorrect password. Only with the correct password, the users can check and
modify the parameters. Please remember the user password you set.

The password protection takes effect 1 min after you exit from the functional editing mode.
F'rass!% to enter the functional editing mode since the password takes effect, it displays
“0.0.0.0.0". The operator must input the correct password, otherwise fails to enter.

H7.01 LCD language option 0-1[0]

0: Chinese

1: English

The above functions are limited to LCD external keyboard to select the display language
on LCD.
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H7.02 Functional parameters copy 0-2 [0]

The functional code defines the copy mode of the parameters. And the parameter copy
function is embedded in the external keyboard of LCD.

1: upload the functional parameters of the equipment to LCD keyboard. The functional
parameters of the equipment are copied to the external keyboard of the LCD.

2: download the functional parameters of LCD keyboard to the equipment. The parameters
in the external keyboard of LCD are copied to the equipment.
Note: the parameter becomes 0 after the copy.

H7.03 functional 0-2 [0]

+= | is the multifunctional key. The function of E_Ican be set by parameters.

0: inching move. Press 'E% to achieve inching move.

1: forward. reversal shift. Press tu achieve the shift of frequency instruction.

MNote: pmss@ to set FWD/REV shift. The frequency convertor can not remember the
shifted state upon power-fail. The frequency convertor will run in the direction set by H0.10

upon the next power-on.The direction set by HO.10 will be saved upon power-fail.
2: clearing UP/DOWN setting. Press | = [to clear the setting value by UP/DOWN.

H7.04 @ stop function option 0~3 [0]

The functional code defines the effective option of EE .
0: only be effective to the control panel

1: be effective to both terminal control and panel

2: be effective to both terminal control and panel

3: be effective to all modes

is effective in all modes for error reset.
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H7.05 Reservation 0-3 (0]

Parameters option under
operation mode

H7.06 0~0x7FFF [(0x3FF ]

Under operation mode, the parameter display of the frequency convertor is influenced by
the functional code, i.e., a 16-bit binary number. If any bit is 1, the corresponding parameter
may be under operation and you can examine byﬁ _If the bit is 0, the corresponding
parameter is not available. Please convert the hinarjr number to hex and input the functional
code when the functional code is H7.06.

See the display content below:

setting| speed Given . . %
AiD -l Feedback O utput|Running O
uahEatmﬂi— 2 | A1 lierminal|terminal uahml:ummf .'“"9- utput Output Emge Setting | Rurring

corresponding to the lowest bit. For instance, if the input state displays 3.it means terminal
S1 and S2 are closed and other terminals are open. Please refer to the instruction of H7.18,
H7.19.

Parameter option displayed

H7.07 under stop mode

O-0x IFF [ 0xFF ]

The function setting is as the same as H7.06. If the frequency convertor is under stop
state, the parameter display is controlled by the functional code.
See the display content in the table below:

value speed at "'“"" Cutput inpfjt Bus | Sating

--1‘-'?‘ E5E REMRMHM of mult- A2 A1 value | value {terminal terminal ol a3 Teme
Wi e ¢PD |of PID| state | state
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Rectifier module temperature 0~100.0°C

Software version

he above functional codes only can be examined but can not be modified.

Rectifier module temperature: refers to the temperature of the rectifier module. For different
models, the over-temperature protection value of rectifier module may diversify.

Inversion module temperature: indicates the temperature of the inversion module. For
different models, the over-temperature protection value of inversion module may diversify.

Software version: software version of the CPU.

Accumulated running time of the equipment:indicated the accumulated running time by now.

H7.12 Error type of the former two 0-24

H7.14 Present error type 0~24

It records the recent three error types: 0 means no error. See the details in Error Analysis.

Running frequency under
present error

Bus voltage under present
error

Output terminal state under
present error
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The terminal state under present error is decimal system. It displays the latest state of all
digital input terminals. The order is:

58 37 56 85 54 83 52 51

When the input terminal is ON, the corresponding place is 1 and OFF is 0. You may know
the state of input signal by the values under present error.

When the state of output terminal is decimal system under present error, it displays the
latest state of all digital output terminals. The order is:

When the output terminal is ON, the corresponding place is 1 and OFF is 0. you may know
the state of the digital output signal by the values under present error.

HE.00 Acceleration time 2 0.0—=3600.0s [20.05]

The above acceleration and deceleration time can be selected,as well as H0.08 and HO0.09.

They have the same meaning. Please refer to the relevant instruction of H0.08 and H0.09.
You may shift between acceleration and deceleration time 1 and 2 by muitifunctional digital

input terminals. Please refer to the parameters H5 group of multifunctional digital input
terminals.
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H8.02 Inching running frequency 0.00—HO.04 [5.00Hz]

10.0~3600.0s [20.0:

HE.04 Inching deceleration time 0.0~3600.0s [20.0s]

The parameters are used to define the given frequency and acceleration and deceleration
time of the frequency convertor during inching movement. The on-off mode under inching
movement includes direct start mode and deceleration stop mode.

The inching acceleration time refers to the time for acceleration from OHz to the max output
frequency (H0.04)

The inching deceleration time refers to the time for deceleration from the max output
frequency (H0.04) to OHz.

HE.05 Hopping frequency 0.00—HO.04 [0.00Hz]

When the frequency is set during the scope of the hopping frequency, the actual running
frequency will be the border of the hopping frequency.

Make the frequency convertor avoid mechanical resonance point with load by setting the
hopping frequency. The frequency convertor can set 1 hopping frequency point. If you set the
hopping frequency point at 0, the function is invalid.

hopping frequengy +-----=--—-f---—-q4-==----F=—=

g

.
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Wobble frequency amplitude 0.0~ 100.0 [0.0%]

H8.09 Wobble frequency rise time 0.1=3600.0s [5.0s]

HS8.10 Wobble frequency descent time 0.1~3600.0s [5.0s]

The wobble frequency is applicable to industrials such as textile and chemical fiber and
fields such as traversing and winding.

Wobble frequency function refers to that the output of the frequency convertor wobbles
around the setting frequency. See the trace of the running frequency on t axle in the figure
below, where the wobble amplitude can be set by H8.07; when HB.07 is 0, the amplitude is
0 and the wobble frequency is invalid.

i Output frequency

Upper limit frequency of s G o e i e
wobble frequency , I
AW

Center frequency

Decelerate according to the
eceleration time

Livwagr iealof wioklle - —occssarkias s annprnatoes o gy
frequency

Time

. 7

Wobble frequency amplitude: the running frequency of wobble frequency is controlled by
the upper and lower limit of frequency values.

AW to center frequency: AW= center frequency x amplitude H8.07.

Kick frequency = AW x kick frequency amplitude H8.08. When the wobble frequency runs,
the kick frequency is corresponding to the value of amplitude.

Wobble frequency rise time: the time of the wobble frequency runs from the lowest point to
the highest one.

Wobble frequency descent time: the time of the wobble frequency runs the highest point to
the lowest one.

Error automatic reset number

Creating Top Quality,Fascinating Future

WERKAI

ELECTRICAL(SHAMGHANCOD. LTD.

WKS series Universal Vector Variahle Frequency Speed Regulator

Error automatic reset number: you may set the number of automatic reset when the
frequency convertor selects error automatic reset.And if the number of automatic reset is over
the value,the frequency convertor will be in error standby mode and need manual interference.

Interval setting of the error automatic reset time: select the interval from the beginning of the
error to the reset action.

FDT level detected value 0,00 ~HO0.04 [50.00Hz]

If the output frequency surpasses a setting frequency FDT level, the system outputs the
signal until the output frequency reduces to a frequency below of FDT level (FDT level-FDT
lagging detected value), see the wave in the figure below:

FOT level

=

O OO I,
. 4

S

g

2

-
Time
Frequency detected signal
(Y.K)
=

% J

Detected amplitude as the
frequency arrives

HB.15 0.0~100.0% [0.0%]
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When the output frequency of the frequency convertor detects the output pulse signal at
positive and negative pole, see the figure below:

Setting frequency

Frequency detectable signal
(Y. K) 1 1 : I

\ Time f/'

115~140%
H&.16 Voltage of braking valve [380V:130%]

[220V:120%]

he functional code is used to set the starting bus voltage of dynamic braking and the proper
change of the value may be effective to braking with load.

H8.17 isplay coefficient of the speed 0.1~999.9% [100.0%]

Mechanical speed = 120" running frequency™ H8.17/ number of pole-pairs of the motor.
The functional code is used to calibrate the display error of the speed dial and has no
influence to the actual speed.
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PID control is a common way applied in the process control. It uses proportional, integral
and differential calculation of the deviation between the feedback signal of the controlled
value and signal of the target signal to adjust the output frequency of the frequency convertor
and from the negative feedback system so that stabilize the controlled value at the target
value. It is applicable to the process control such as flow control, pressure control and
temperature control. See the control principle in the figure below:

H9.00 PID given source option 0~4 [0]

0: given by keyboard (H9.01)

1: given by analog route Al1

2: given by analog route Al2

3: given by remote communication

4: given by multiphase

When the frequency source selects PID, i.e., H0.03 is 5 and the functional group takes
effect. The parameter decides the specified route of the target value of PID.

The setting target value of PID is the relative and 100% is corresponding to 100% of t he
feedback signal of the controlled system.

The system is calculated by the relative value (0~100%).

Mote: given multiphase can be set by the parameter of HA group.

H9.01 Preset PID given by keyboard -100.0~100.0 [0.0%]
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If H9.00=0, the target source is given by the keyboard. The parameter needs to be set.
The reference value of the parameter is the feedback of the system.

Functional code Desigration Setiing scope
|

H9.02

PID feedback source option 0-3 [0]

0: feedback of analog route Ai1l

1: feedback of analog route Al2

2: feedback of Al1+Al2

3: feedback of remote communication

The parameter is used to select the PID feedback route,

Note: the given route and feedback route can not be coincided, otherwise PID control is
invalid.

Functional code Setting scope

H9.03 PID output characteristics option 0~1 [0]
|

0: PID output is positive characteristic. It is required to reduce the output frequency of the
frequency convertor to balance PID if the feedback signal is higher than the given PID value,
such as the tension PID control of winding.

1: PID output is negative characteristic. It is required to increase the output frequency of the
frequency convertor if the feedback signal is higher than the given PID value, such as the
tension PID control of unwinding.

Functional code Designation Setting scope.
H9.04 . Proportional gain (Kp) 000~ 100000 [0.10]
HY.05 Integral time (Ti) 0.01 ~10.00s [0.105]
H9.06 Differential time (Td) (00— 10.00s [0.00s]

Proportional gain (Kp): decides the adjustment strength of the whole PID regulator. The
higher P value is, the higher adjustment strength is. If the parameter is 100, it indicates that
when the deviation between PID feedback value and given value is 100%, the adjustment
amplitude of the output frequency of the PID regulator is the max frequency ( integral and
differential effect is neglected).
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Integral time (Ti): used to adjust the speed of integral adjustment of the deviation between
PID feedback value and given value. The integral time refers to that when the deviation
between PID feedback and given value is 100%, the integral regulator (proportional and
differential effect is neglected) can continuously adjust by the time to reach the max frequency
(HO0.04). The shorter the integral time is, the larger the adjustment strength is.

Differential time (Td):used to adjust the strength of the change rate of the deviation between
PID feedback value and given value. Differential time refers that if the feedback value change
100% within the time, then the adjustment value of the differential regulator is the max
frequency (H0.04) (proportional and differential effect is neglected). The longer the differential
time is, the larger the adjust strength Is.

PID is the commonest control way Inthe process control and each part plays its own
function. See the introduction of operating principle and adjusting method:

FProportional adjustment (P): if there is the deviation between the feedback and given value,
the output and deviation are proportional adjustment. If the dewviation is constant, then the
adjustment value is constant. The proportional adjustment can response the feedback change
quickly, but can not reach non-error control only by proportional adjustment. The more the
proportional gain is, the faster the adjustment speed of the system is, but the excessive may
cause vibration. The adjusting method: set a longer integral time set the differential time as 0,
run the system only by the proportional adjustment and change the given value, then check
the stable deviation(static error)between the feedback signal and given value.lf the static error
is in the change direction of the given value (such as increase of the given value, the feedback
Is always less than the given value under stable mode), the proportional gain is increasing,
and on the contrary, the proportional gain is reducing. Repeat the above procedure till that it
reaches lower static error (non-error is hard).

Integral time (l): if there is deviation between the feedback and given value, the output
adjustment i1s continuously increasing. If the deviation remains , proceed to increase the
adjustment value till no deviation. The integral regulator can eliminate the static error effectively.
Repeated overshoot may occur and the system is not stable till vibrating occurs if the integral
regulator is too strong. Because the characteristics of the oscillationcaused by integral effect
excessive integral effect are: the feedback signal is around the given value and the amplitude
increasing till the vibration, the parameter of the integral time is generally adjusted from up to
down. During the process, monitor the effect of the system adjustment till the stable speed of
the system satisfies the requirements.

Differential time (D). if the deviation between the feedback and given value changes, the
output and the change rate of deviation are proportional adjustment value, which is only
relevant to the direction and the value of deviation change and is not relevant to the direction
and value of the deviation. The function of differential adjustment is that it can adjust according
to the change trend to control the change of the feedback signal. Please use the differential
adjustment prudently because the integral regulator is easy to enlarge the interference of the
system, especially for the interference of the higher changing frequency.
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Sampling period (T) 0.01~100.00s [0.505)

Sampling period (T): refers to the sampling period of the feedback value and the regulator
calculates once in each sampling period. The longer the period is, the slower the response is.
Limit deviation of PID control: refers to the permissible max deviation between PID output
value and given value of closed loop. As indicated in the figure below, PID regulator stops
adjusting within the limit deviation. The proper setting of the function can adjust the precision
and stability of PID system.

il /,\F:mamm Deviation limit
I e e
i ! E 1 i |
S Tns,.
oo L

Detecting time upon feedback break

0.0~100.0% [0.0%]

Detected value upon feedback
break

Detected value upon feedback break: the detected value is correspond to the full range
(100%). The system is detecting the feedback value of PID and if the feedback value is less
or equivalent to detected value upon feedback break, the system starts detecting and timing.
If the detecting time is beyond the detecting time upon feedback break, the system reports
PID feedback break error (Pid.E).
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Simple PLC function is a multi-speed generator. The frequency convertor can change the
frequency and direction according to the running time to satisfy the technical requirements. The
function needed to be executed with he assistance of external PLC before, while now it can
achieve the function by the frequency convertor itself.

The series of frequency convertor can achieve 16-bit multi-speed control 4 groups of
acceleration and deceleration time can be selected.

After the preset PLC finish a cycle (or a phase), an ON signal can be output by multifunctional
digital output or multifunctional relay.

HA.OQ Multi-speed 0 -100.0-100.0 [0.0%]

HA.02 Multi-speed 2 1000 = 100.0 [0.0%])

HA.O4 Multi-speed 4 -100.0~100.0 [0.0%]

HA .06 Multi-speed 6 -100.0~100.0 [0.0%]
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Instruction: the symbol of multi-speed decides the running direction. If it is the negative
value, the system suns in the opposite direction. 100% frequency setting is corresponding to
the max frequency (H0.04),

When $1=82=53=0FF, the frequency mode can be selected by HO.03.if all 51, S2, 53
are not OFF,and the system runs in multi-speed phase,the priority of the multi-speed is higher
than the input of keyboard, analog and communication. The highest 8-pahse speed can be
selected by the combination of S1, S2 and S3.
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The start and stop route under multi-speed mode is also defined by H0.01. See the multi-
speed control process in Figure 6-20. The relationship between S1, 52, S3 and multi-speed

phase is indicated in the figure below.

Relationship between S1, S2, S3 and multi-speed phase

OFF ON OFF ON OFF ON OFF ON
OFF OFF ON ON OFF OFF ON ON
OFF OFF OFF OFF ON ON ON ON
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Hb.00 Motor overload protection option 0-2 [2]

no protection. No motor overload protection function (use it prudently). Then the frequency
convertor has no overload protection to the motor with load.

1. common motor (with low-speed compensation). Because common motor is weak in heat
dissipation under low speed, so the corresponding electric heat protection value should be
adjusted.The low-speed compensation function refers to you can lower the overload protection
threshold if the running frequency is less than 30Hz.

2: frequency motor ( without low-speed compensation ). Because the heating dissipation
for the special motor of frequency convertor is not influenced by the speed,so it is unnecessary
to adjust the protection value under low-speed running mode.

Hb.01 Motor overload protection current 20.0~120.0 [100.0%]

Time y T0% 100"
Motor overload protection coefficient
b ] S, W

\ 140% 200% current /

The value can be defined by the formula below:
Motor overload protection current= ( permissible max load current/rated current of the

frequency convertor) * 100%.
When large frequency convertor is used to drive the small motor, it is necessary to set the
functional code to protect the motor.
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Lower frequency point upon
momentary power-fail 400.0~600.0V [450.0V]

If the descend rate of frequency upon momentary power-fail is 0, the lower frequency
function is invalid.

Lower frequency point upon momentary power-fail: when the bus voltage descends to the
lower frequency point upon momentary power-fail after the power-fail,the frequency convertor
starts to lower the running frequency according to the descend rate (Hb.03)of frequency upon
power-fail to make the motor under power generation mode so that the feedback power can
remain the bus voltage to ensure the normal operation of the frequency convertor until the
next power-on.

Mote: proper adjustment of the two parameters can avoid production downtime caused by
the protection of the frequency convertor when the power system is shifted.

Over voltage stalling protection

Hb.04:
0: forbidden protection
1: permissible protection

During the deceleration running of the frequency convertor, the actual descend rate of the
motor speed may be lower than the descend rate of output frequency because of the
influence of load inertia. Then the motor feedbacks power to the frequency convertor to
increase the bus voltage. It may cause the increase of bus voltage to lead the overvoltage
error of the frequency convertor if no any action.

Overvoltage stalling protection: under the operation of the frequency convertor, the system
detects the bus voltage and compares it with overvoltage stalling point defined by Hb.05
(corresponding to standard bus wvoltage). If it surpasses the overvoltage stalling point, the
output frequency of the frequency convertor stops descending and then proceeds to descend
until it is detected that the bus voltage is lower than the overvoltage stalling point. See the
figure below:
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Overvoltage stalling point

Output frequency 4

Auto current-limiting level 100~200% [160]

Under the operation mode, if the frequency convertor loads too much, the actual increasing
rate of the motor speed is lower than the increasing rate of output frequency. It may cause
acceleration over-current error and lead the trip of the frequency convertor if no any action.

The auto current-limiting function can detect the output current under operation mode of the
frequency convertor and compare it with the current-limiting point defined by Hb.06. If it
surpasses the current-limiting point, the output frequency of the frequency convertor lowers
according to the descend rate (Hb.07) of over-current frequency. And it recovers the normal
operation when it is detected that the output current is lower than current-limiting point. See
the figure below:

4 Output current

Auto current-limiting point f==g=====f====q=meecpommagan=-

.
<
L

F

Output frequency I

o
The frequency damﬂﬂ'ﬂclrr_}g Tlm;..
\ Descend rate of frequency
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Communication address of
the equipment

HC.00 0~247 [11]

When the host is in the editing frame and set the communication address of the slave at 0,
i.e., broadcast communication address, all the slaves on MODBUS accept the frame, but no
response. Note: the address of slaves can not be set at 0.

The communication address of this equipment is unique in the communication network,
which is the foundation to achieve the point-to—point communication between upper computer
and the frequency convertor.

Communication baud rate
option

HC.01 0~5 [4]

0: 1200bps

1: 2400bps

2. 4800bps

3. 9600bps

4: 19200bps

5: 38400bps

The parameter is used to set the speed of data transmission between the upper computer

and the frequency convertor. Note: the baud rate of the upper computer and the frequency
convertor you set must be consistent. Otherwise, the communication can not be performed.
The higher the baud rate is, the faster the communication speed is.

HC.02 Data check setting 0~17 [1]

0: no check (N, 8, 1) for RTU

1: even parity check (E, 8, 1) for RTU
: odd parity check (0, 8, 1) for RTU

: no check (N, 8, 2) for RTU

: even parity check (E, 8, 2) for RTU

5L I R 7 B %

. odd p5arity check (0, 8, 2) for RTU
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6: no check (N, 7, 1) for ASCIl 7: even parity check (E, 7, 1) for ASCII

8: odd parity check (0, 7, 1) for ASCIl 9: no check (N, 7, 2) for ASCII

10: even parity check (E, 7, 2) for ASCIlI 11: odd parity check (0, 7, 2) for ASCII
12: no check (N, 8, 1) for ASCIl 13: even parity check (E, 8, 1) for ASCII

14: odd parity check (0, 8, 1) for ASCIl 15: no check (N, 8, 2) for ASCII

16: even parity check (E, 8, 2) for ASCII

17: odd parity check (0, 8, 2) for ASCII

The data form of the upper computer and the frequency convertor must be consistent.

Otherwise the communication can not be performed.

HC.03 Response delay in the
communication

0=200ms [5ms]

Response delay: refers to the interval when the frequency convertor ends the acceptance
of the data and sends response to the upper computer. If the response delay is less than the
system processing time, the respond delay should be subject to the system processing time;
while if the response delay is longer than the system processing time,the system needs delay
holding after the data process until the respond time is up, it will send the data toward the
upper computer.

HC.04 Error time of the Imm munication
overtime

0.0~200.0s [0.0s]

When the functional code is set at 0.0s, the communication overtime parameter is invalid.

When the functional code is set at its valid value, the system reports the communication
error(Con.E)if the interval between one communication and the next communication surpasses
the communication overtime.

Generally, set the functional code at 0. If the parameter is set in continuous communication
system, the communication state can be monitored.

HC.05 Transmission error handling 0-3 [1]
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0: alarm and free stop

1: no alarm and continuous running

2: no alarm and stop in stop mode (limit under communication control mode)

3: no alarm and stop in stop mode (under all control modes)

The frequency convertor can select shielding Con.E, stop or continuous running by setting
the communication error handling under abnormal condition.

Functional code Designation Setting scope

HC.06 Transmission respond handling 0000~1111 [0000]

When the LED unit of the functional code is set at 0, the frequency convertor can respond
to READ/WRITE command from the upper computer.

When the LED unit of the functional code is set at 1, the frequency convertor only can
respond to READ command from the upper computer and no response to WRITE command.
It can promote the communication efficiency by this mode.

When the LED ten's place of the functional code is set at 0, the frequency convertor will not
save the communication setting value upon power-fail.

Supplement functions

Functional code Designation Setting scope
Hd.00 Lower frlaqllhluar'nzzg.«r ‘threl:shﬂld of 0~500 [5]
restrain oscillation
Hd 01 Higher fraql.rjannyithrersshnld of 0~500 [100]
restrain oscillation

Current oscillation often occurs in some frequency phases for most motors, which lead the
motor can not run or even cause over-current of the frequency convertor.If Hd.04=0.it enables
restrain oscillation, when Hd.00 and Hd.01 are lower, the restrain effect is obvious and the
current increase is obvious; while the y are set higher, the restrain effect is weak.

Functional code Designation Setting scope
Hd.02 Amplitude limit of restrain 0~10000 [5000]
oscillation

Voltage increase upon restrain oscillation can be limited by setting Hd.0Z2.
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Functional code Designation Setting scope

Demarcation point of high and low
frequency of restrain oscillation

Hd.03 is the demarcation point of Hd.00 and Hd.01.

Hd.03 0.00~H0.04 [12.5Hz)

Functional code Designation Setting scope

Hd.04 Restrain oscillation 0~1 [1]

0: restrain oscillation is valid.

1: restrain oscillation is invalid.

The function of restrain oscillation is corresponding to V/F control,. Current oscillation often
occurs to common motor running with no or light load to cause the abnormal operation of the
motor, even over-current of the frequency convertor. If Hd.04=0, it enables restrain oscillation,
then the frequency convertor will restrains the oscillation of the motor according to the
parameters in Hd.00 and Hd.03 groups.

Functional code Designation Setting scope

Hd.05 PWMmode option 0-2 [0]

0: PWM mode 1, the normal PWM mode, with lower noise under lower frequency and higher
noise with under frequency.

1: PWM mode 2. The motor runs with lower noise under this mode, but with high temperature,
so the frequency convertor needs to be derated under this mode.

2: PWM mode 3. the motor runs with higher noise under this mode, but with better restrain
effect on motor oscillation.

Functional code Designation Setting scope
Hd.06 Torque setting mode 0-5 [0]
Hd.07 Torque setting by keyboard -200.0~200.0 [50.0%]

Option of Hd.06 torque setting route:

0: torgue setting by keyboard (Hd.07)

1: torque setting by analog Al1(100.0% is correspond to twice rated current of the frequency
convertor)

2. torque setting by analog Al2 (as above)

3. torgue setting by analog Al1+Al2 (as above)

4: multi-torque setting (as above)

5: torque setting by remote communication (as above)

Only if HO.00=2, the torque control is valid and Hd0.6 is valid. Under torque control, the
frequency convertor output the torque according to the preset command and the output
frequency is limited by the upper limit frequency. If the load speed is greater than the preset
upper limit frequency, the output frequency is limited and the output torque will be different
from the preset value.
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When the torque command is set by keyboard (Hd.06=0), the torque command is set by
Hd.07. The motor reverses upon negative torque value. 100.0% of analog, multi-speed and
communication setting is corresponding to twice rated current of the frequency convertor and
-100.0% is corresponding to negative twice rated current of the frequency convertor.

The torque control and speed control can be shifted by multifunctional input terminal.

If the preset torque is greater than the load torque, the output frequency of the frequency
convertor will increase. The frequency convertor will runs at the upper limit frequency when
the output frequency is up to the upper limit.

If the preset torque is less than load torque, the frequency convertor will descend. The
frequency convertor will runs at the lower limit frequency when the output frequency is at the
lower limit.

Note: under stop mode, the frequency convertor shifts from torque control to speed control
automatically.

Functional code signation Setting scope
Setting source option of the _
Ha.0p upper limit frequency 0~4 [0]

Setting source option of the upper limit frequency. The output frequency of the frequency
convertor can be changed by modifying the upper limit frequency.

0: upper frequency set by keyboard (H0.05)

1: upper limit set by analog Al1 {100% is corresponding to the max frequency)

2. upper limit set by analog Al2

3: upper limit set by multi-phase

4. upper limit set by remote communication

Designation Setting scope

0~1 [0]

Hd.09 Current-limiting option

Auto current-limiting function is valid under acceleration and deceleration mode, while whether
the auto current-limiting option is valid is decided by auto cument-limiting option (Hd.09) under
operation with constant speed.

Hd.09=0 means auto current-imiting Is valid under operation with constant speed.

Hd.09=1 means auto current-limiting is invalid under operation with constant speed.

When the auto current-limiting is valid, the output frequency may vary, so auto current-limiting
function is not applicable to the environment with stable output frequency under operation with
constant speed.

When the auto current-limiting is valid, the lower setting of the current-limiting may influence
the overload capacity of the frequency convertor.

g =€ L] Functions of manufacturer

These parameters are functions of manufacture,so please do not open them.Otherwise,it may
cause abnormal operation or damage of the frequency convertor.
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7. Trouble shooting

y&N Trouble and elimination

Error code|  Error type Possible cause Countermeasure
. 1. Extend the acceleration time
1. Faster acceleration 2 Seek sUpport
Fo Inverter unit ermror | 2. 1GBT IHI'I:.EI' damage _ 3 Chaicad iy Eginal
3. Error-action caused by interference i :
equipments have strong interference
Over-current 1. Faster acceleration 1. BExtend the acceleration time
: ated 2. Lower voltage of power system 2. Check the input power supply
oC.1 under a le 3. Lower power of the frequency 3. Use the frequency converior
operation convertor with larger power
1. Faster deceleration 1. Extend the deceleration time
oC2 |Qver-current under| 2 | sroer oad inertia torque 2. Chack the input power supply
i Gﬂns‘tﬂm EpEEd 3. Lower power of the fraqugncy 3. Usze the frequency convertor with [-ﬂl'gﬂf
convertor ponaEr
: 1. Check the mutation of with load or
Over-current under 1' R reduging load
C.3 2. Lower voltage of power system 2 0 the in
oC.3 2 ) b e heck put power supply
constant speed 'm F s 3. Use the frequancy converior with farger
HRES pOWer
Overvoltage under| '-Abnormal input voitage 1. Check the input power supply
oE.1 Rl 2. Restart the running motor after 2 P vastzat abiar top
dacceleration momentary power-off
1. Faster deceleration 1. Extend the deceleration time
BWI‘JILEQB un
oE.2 G - des 2. Greater load inertia 2. Extend dynamic braking units
deceleration 3. Abnormal Input voltage 3. Check the input power supply
oF.3 Overvoltage under| 1 apnormal input voltage 1. Install the input reactor
i constant EpEEd 2. Greater load inertia 2. Install proper dynamic braking units
Lu s under—mﬂaga 1. Lower voltage of power system 1. Check input power system
1 1. Lower voltage of power system 1. Check the voltage of power system
Overload of the 2. Incorrect rated current setting 2. reset the rated cument of the motor
ol. 1 3. Motor blocked running or over load | 3. Check the load and adjust torque
motor mutation promotian
4. The motor is improper 4, Sebect proper motor
. : 1. Fasier acceleration 1. Extend the acceleration time
o2 Overload of the | 5 Restart the running motor 2. Avoid restart after stop
: frequency convertor 3. Lowar voltage of power system 3. Check the voltage of power system
4. Overload 4. Setect larger frequency convertor
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Error code|  Error type Possible cause Countermeasure
| |
PE.i |Input default phase | DefaultininputR, S, T ; g::t m: :i‘:;t;m supply
e Output default | pefaut in output U, V, W (or seriously | 1. Check the input power supply
: phase asymmetric load inphase) 2, Chisck the motor and cable

1. Momentary over-current of the
frequency convertor

2. Interphase or grounded short circuit 1. Refer to countermeasures for over-curment
nf the output tiphase 2. Wiring again
. 8 A‘_r et hb;kage or damaged BIOWEr| 3 cjear the air duct or change a blower
s Overheat rectifier ;- E‘Qhﬁnigﬁgfeﬂﬂgﬂs:ﬁ'in e 4. Lower the ambient temperature
module control panel : ghe;zh and Tnnect again
6. Damaged APS, under-voltage of LR ORI
drive voltage 7. Seek support
7. Direct connection of bridge arm in 8. Seek support
power module
8. Abnormal controd board
oH.2 in inversion module
Eio.E 1. 51 external error of input terminal .
ol External error S 1. Check the extemnal equipment input
| 1. Set a proper baud rate
PP 1. Improper baud rate setting TR
Con.E Communicatio 3 Serial municat 2. Prass L7567 |y raset, sask & ,
error 3. Long communication break 3, Chack the wring of the communication
1. Loose contact of connectors on ,
Circuit error on R (I ; gz;d’;ﬁﬁﬂ"mw s
Atc.E . 2. Damaged APS o B
current dﬂtﬂﬂtlng 3. Damaged hall device 4' Seek pmrl
4. Abnormal amplifying circuit s :
1. Motor capacity can not match with the | 1. Changs the frequency convertor
~ capacity of the frequency convertor 2. Set the rated parameters according to
: : : 2. Improper rated parameter satting of the the nameplate of the motor
. ﬁt{ﬂﬂ-ﬁh.ldfh’lg o TR : i e
Pud.E M I b ‘mator _ 3. Make the motor non-load and identify
error 3. Lamer deviation hmuﬂmﬂm again | - _
paramelers and standard parameter | 4. Check the motor cable and parameter
4. Overtime self-studying setting
l 27O
gy [EEPROMREAD/| READWEITE anorction 1. Pracs [ 5 reset; ssak support
WRITE error 2. Damaged EEPROM 2, Sonk suppot
pigp | PiDfeedback | 1 PiDfeedbackbreak 1, Check PID fsedback signal wire
; break 2. Loss of PID feedback source 2, Check PID feedback source
1. Wire error of braking unit or
. ) : 1, Check the braking unit and change a
. Braking unit error damagad boake pipe Ak
Fdc.E 9 2. Lower external braking new braking pipe
resistance 2, Increase the braking resistance
ovEr Reservation
94
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Common trouble and solution

Errors may occur in the application of the frequency convertor. Please refer to the methods
to analyze the error:

Mo display for power-on:

Check whether the input power of the frequency convertor Is consistent with rated voltage
by muiltimeter. Please examine and solve the problem.

Check whether the triphase rectifier bridge is good. If the rectifier was biasted, please seek
support.

Check whether the charge light is on. If the light is not on, please seek support.

Air switch of the power supply breaks off after power-on:

Check whether there is any grounded or short circuit among the input power supply and
eliminate the problem.

Check whether the rectifier bridge is punctured. Please seek support if it is damaged.

The motor does not work after the operation of the frequency convertor:

Check whether balanced triphase output among U, V, W. If yes, please check whether any
damage or blockage of the motor.If no,please confirm whether the parameter setting is correct.

Please seek support if there is output voltage but unbalanced.

Please seek support if no output voltage.

Mormal display of the frequency convertor after power—-on, but the air switch breaks
off after operation:

Check whether any short circuit among modules. Flease seek support if yes.

Check whether any short circuit or grounded state among lead-in wires of the motor.Please
eliminate if yes.

If the trip is occasional and the motor is far from the frequency convertor, additional AC
reactor should be taken into account.

8. Maintenance
4 A\ Waning N\

» The maintainer must maintain according to the specified method.
= The maintainer must be professional authorized personnel.
» The power of the frequency convertor must be cut down prior to the maintenance.
The maintenance work must be started 10 min after the power-off.
- The components on PCBE board can not be touched directly, otherwise may cause
static damage to the frequency convertor.
"\__ « All screws must be tightened after the maintenance.

Daily maintenance

In order to avoid errors,ensure the normal operation of the equipment and extend the service
life of the frequency convertor, daily maintenance is necessary and see the content below:
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ltems Content
Temgelraturef Confirm the temperature between 0~40°C, humidity between 20~90% no vapor condensation
Humidity
Oil mist and dust Confirm no oil mist and dust in the frequency convertor, no water condensation

Frequency convertor| Check whether any abnormal heat or abnormal oscillation

Blower Confirm the normal operation of the blower and no blockage, etc.

|I"|[.}L.Il power supply Confirm the voltage and frequency of the input power are permissible

Motor Check whether any abnormal oscillation, heat, noise and default phase etc.

Regular maintenance

In order to prevent the frequency changer breakdown and to guarantee its long time high
performance steady operation, the user must carry on the inspection for the fregquency
changer regularly (in one half year), the inspection content is as follows :

ltems Content Elimination method
Screws on 2 Whether they are loosing Tighten
external terminal
PCB panel Dust and dirt Clear the dust and dirt by dry compressed air
Abnormal noise and oscillation ;
- 1.Cl the dust and dirt
Blower whether the accumulated time is i R
over 20. 000 h 2. Change the blower
Electrolytic capacitor|  wWhether any discoloration or peculiar smell Change the electrolytic capacitor
Heat radiator Dust and dirt Clear the dust and dirt by dry compressed air

Power components Dust and dirt Clear the dust and dirt by dry compressed air

il Quick-wear parts change of the frequency convertor

The blower and electrolytic capacitor are the quick-wear parts and needs to be changed
regularly in order to ensure the frequency convertor can run safely without error in long run.
See the changing time below:

« Blower: must be changed after 20, 000 h
» Electrolytic capacitor: must be changed after 30,000 ~40,000 h

:8 Guarantee of frequency convertor

The series of frequency convertors will be guaranteed for 18 months upon the production date.
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9. Protocol

The series of frequency convertors provide Rs485 interface and adopt server - client
communication in accordance with MODBUS Protocol under international standard. The user
can centrally control (set the control command of the frequency convertor, running frequency,
modify the parameters of relevant functional code,the working state of the frequency convertor
and error information monitoring ) by PC/PLC and the upper computer to adapt special
application requirements.

Content

MODBUS Serial Protocol defines the content and application form if the frame of
asynchronous transmission in serial communication, including: host polling and broadcast
frame, the response frame form of slaves; the frame content organized by the host includes:
slave address (or broadcast address), command execution, data and error check etc. The
response of slave adopts the same structure including: action confirmation,returning data and
error check. If there is any error when the slave is receiving frame or can not accomplish the
action, required by host, it will organize an error frame to feed backed to the host.

8 Application mode

The series of frequency convertors can access the "uni-host and multi - slave” control
network with R5485 bus.

Bus structure

(1) Interface

RS485 hardware interface

(2) Transmission mode

Asynchronous serial and semi-duplex, only the host or slave can send and the other can

receive the data simultaneously. During the serial asynchronous communication, the data is
transmitted frame by frame in the form of message.

(3) Topology structure

Uni-host and multi-slave system.Set the salve address betwen1-~24 and 0 is the broadcast
communication address. The address of each slave in the network is unique, which is the
foundation to ensure MODBUS serial communication.
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The Protocol of the series of frequency convertors is an asynchronous serial master-slave
protocol and only one unit (the host) can build the protocol (called “inquiry/command”). Other
equipments (slaves) only can respond to the “inquiry/demand” by providing data, or take
actions according to the “inquiry/command” of the host. The host here refers to the PC,
industrial control device, or programmable logic controller (PLC) etc. Slave refers to the series
of frequency convertors or other control devices with similar protocol. The host can
communicate with a single slave or send broadcast information all slaves. The slave should
respond a message (response) to single “inquiry/command” of the host. And for the broadcast
information, the slaves need not respond the information to the host.

The communication data of the MODBUS protocol of the series of frequency convertors has
two forms, RTU (Remote Control Unit) and ASCII (American Standard Code for Information
International Interchange).

Two models

See the byte form in RTU mode below:

Coding system: 8-bit binary system, in each B-bit frame field, there are two hex characters,
hex 0~9, A~F.

See the form of each byte in ASCIl mode below:

Coding system: the protocol is hex. The meaning of ASCIl information: “0"~"9",  “"A™~*F"
each hex is indicated by corresponding character information in ASCII.

0x30 | 0x31 | 0x32 | 0x33 |0x34 |0x35 |0x36 | Ox37 | 0x38 | 0x39 | Ox4] | Ox42 [ Ox43 | Oxd4 | Ox45 | Oxdb

Data from: start bit, 7/8 data bit, check bit and stop bit.
See the description of data form below:

1 1 -bit character frame:
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10-bit character frame:

In RTU mode, new frame usually starts at the transmission time of at least 3.5 bytes. The
transmission time of 3.5 bytes can be easily controlled on the internet whose transmission
speed is calculated by baud rate. And then the data fields are In order: slave address,
operation command code, data and CRC check word, the transmission byte in each field is
hex 0...0, A...F. the internet always is monitoring the activity of the communication bus. Each
internet device will confirm the byte as receive the first field (address information). As the last
byte finished, an interval occurs between it and a similar transmission time of 3.5 byte to
indicate the end of the frame. After that, a new frame will be transmitted.

-4—— MODBUS message ———— =

Start, at least 3.5 Slave Functional End, at least 3.5
idle bytes address code idle bytes

%, /

The information of a frame must be transmitted by a continuous data flow. If there is a
interval over1.5bytes prior to the end of the transmission,the receiver will clear the incomplete
information and mistakes the last byte for the address of a new frame. Similarly, if the interval
between the start of a new frame and the previous frame is less than 3.5 bytes, the receiver
mistakes it for the continuing of the previous one. So the mistake of frame finally cause
incorrect CRC test value and communication error.

Standard structure of RTU frame:

Data Check

Slave ADDR Communication address: 0~247 (decimal system) (0 is the broadcast address)
DATA field (N-1)... 2* a data with n bytes, it is the main content of the communication
Data (0) and also is the core of data exchange in the communication.

o f .:.HE | | - -

CRC CHK  high nit

Frame END T1-T2-T3-T4 (transmission time of 3.5 bytes)
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In ASCIl mode, the frame start is “:" (0x3A) and the END default is “CRLF” ("0x0D" "0x0A").
In ASCIl mode, all the data bytes are transmitted by ASCIl code except the frame start and
end: sending high 4-bit byte first and then sending low 4-bit byte. The data is 8-bit in length
under ASCIl mode. For 'A'~ ‘F’, the capital letter of ASCIl is adopted. Then the data is tested
by LRC check which covering from the slave address to the data information. The checksum

is the complement code of bytes sum (the carry bit is neglected) all data involved in the check.

— MODBUS message ————— 8

Start character Slave Functional End character
x3AT address code “0x0D" “0x0A"

\_ o

Standard structure of ASCII:

Address Hi
Address Lo

Communication address: 8-bit address is combined by 2 ASCII codes

DATA (N-1) Data content: nx8-bit data content is combine by 2n ASCII codes

N<=16, the max is 32 ASCI| codes
DATA (0)

END Hi

END character: END Hi=CR (0x0D), END Lo=LF (0x0A)

END Lo
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9.6. 1 Command code: 03H (0000 001 1), read N words (16 words can be continuously read)
For example: for the frequency convertor with the slave address of 01H, and the start address
of the intemal memory is 0004, 2 words can be continuously read. See the structural description

33
i
I
g

ADDR (O1H

HIGH BIT OF START ADDR.

HIGH BIT OF DATA NUMBER

LOW BIT OF CRC CHK

T1-T2-T3-T4

ASCII HOST command information

‘ L
ADDR
111

HIGH BIT OF START ADDR

HIGH BI TOF DATA NUMBER

LRC CHK Hi

END Hi

RTU slave response message

ADDR O1H

BYTE NUMBER 04H

LOW BIT OF DATAADDR 0004H

LCOW BIT OF DATAADDR 0005H

HIGH BIT OF CRC CHK

ADDE

BYTE NUMBER

IB1
LOW BIT OF DATAADDR 004H | =
LOW BIT OF DATAADDR 0005H
LRC CHK Lo
END Lo LF
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9.6.2 Command code: 0GH (0000 01 10), write a word

For example: write 5000 (1388H) to the slave addr. 02H frequency convertor to 0008H. See

the structural description of the frame:

RTLU host command information

ADDR

HIGH BIT OF START ADDR.

HIGH BIT OF DATA CONTENT

LOW BIT OF CRC CHK

TI1-T2-T3-T4

RTU slave response message

ADDR

HIGH BIT OF DATA ADDR

HIGH BIT OF DATA CONTENT

LOW BIT OF CRC CHK

T1-T2-T3-T4

ASCII HOST command information

ASCII slave responding information

HIGH BIT OF DATAADDR

HIGH BITOF DATA CONTENT

LR'E CHK Hi

HIGH BIT OF DATAADDR

WERKAI

ELECTRICAL(SHANGHANCD,LTD,

9.6.3 Command code: 08H (0000 1000), diagnose the meaning of sub-functional code:

Back to the inquiry message data

For example: the word string content of 01H detecting circuit is similar with that of the responding

information and see the form below:

RTU host command information

ADDR OTH

HIGH BIT of sub-functional code|  OOH

HIGH BIT OF DATA CONTENT 12H

RTU slave response message

ADDR

HIGH BIT OF SUB-FLINCTIONAL CODE

HIGH BIT OF DATA CONTENT

LOW BIT OF CRC CHE ADH LOW BIT OF CRC CHK
END T1-T2-T3-T4 TI1-T2-T3-T4
ASCIH HOST command information ASCIH slave responding information

ADDR

'|ll

HIGH BIT OF SUB-FUNCTICNAL CODE

ADDR

HIGH BIT OF SUB-FUNCTIONAL COCE

HIGH EIT OF DATA CONTENT

LRC CHK Hi

END Hi

END Hi
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'|ll
HIGH BITOF DATA CONTENT

L

LRC CHK Hi

END Hi

3
=

HIGH BIT OF DATA CONTENT

—

LRC CHK Hi

EHI} Hi
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9.6.4 Frame error verificaiion mode

The error verification mode of the frame mainly includes the verifications of two parts: i.e.
bit check of the byte (even/odd parity check) and the whole data check of the frame (CRC
check or LRC check).

9.6.4.1 Byte bit check

The user can select different check mode or no check as required, which may influence the
verification bit place of each byte.

The meaning of even parity check: add an even parity bit prior to the data transmission
used to indicate that the number of "1" in the data is odd or even. The check bit is 0 if it is
even, "1" for the odd. It is used to remain the parity of the data.

The meaning of odd parity check: add an odd parity bit prior to the data transmission used
to indicate that the number of “1" in the data is odd or even. The check bitis 0 if it is odd, “1"
for the even. It is used to remain the parity of the data.

For instance, if you want to transmit “11001110" . There are 5 "1", the even parity bit is "1”
if use even parity check, while the odd parity bit is "0" if use odd parity check. The parity check
bit is put in the place if the check bit of the frame during data transmission, then the receiver

also needs parity check. If the parity of the received data is inconsistent with the preset one,
communication error occurred.

9.6.4.2 CRC (Cyclical Redundancy Check)

Using RTU form, the frame contains frame error detection based on CRC algorithm. CRC
detected all the content of the frame. CRC contains two bytes and 16-bit binary value. It is
added into the frame after calculated by the transmission device. The receiver will calculate
the CRC of the frame it received and compare it with the one it received. Transmission error
occurs of the two CRC values are not equivalent.

CRC is saved to OxFFFF firstly, and then use a continuous over 6-bit byte to process the
present value in the register. Then only 8-bit data in each character is valid to CRC while the
start bit, end bit and parity check bit are invalid.

During the CRC production, each 8-bit character is individually different or {XOR} from the
content in the register, and the result moves toward the lowest effective bit while the highest
effective bit is filled with 0. LSB is picked up to detect. If LSB is 1, the individual value in the
register is different from the preset one; if LSB is 0, no this performance. The whole process
needs to be repeated for 8 times. As the last bit (8th bit) finished, the next 8-bit is individually
different from the present value in the register. At last, the value in the register is the CRC
value after the performance of all bytes.

The algorithm of CRC adopts the international standard CRC check rule. The user may
refer to the relevant CRC algorithm to edit the proper CRC algorithm as required when editing
the CRC algorithm.
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Here provides a simple function of CRC for your reference (C-language programming):
Unsigned int crc_cal value (unsigned char * data_value, unsigned char data_length)

i
Int 1;
unsigned int crc_value=0xffff;
while(data_length--)
{

crc_valueft=*data_value+

for(i=0;1<8;1++)

{
if{cre_value&0x0001)
crc_value=(crc_value>
=1 )M0xalli];
else

cre_value=crc_value>>

h

return{crc_value);
}

In the stair logic, CKSM calculates CRC value according to the frame content by LUT which is
simple and fast, but needs larger ROM space, so please be prudent to use in the environment
where the space is required.

0.6.4.3 ASCII mode check (LRC check)

LRC check is the accumulated value from ADDRESS to DADTA, such as the above check code
in 1.6.2: Ox02+0x06+0x00+0x08+

Ox13+0x88=0xAB, and then select the compliment of 2=0x55.
Here provides a simple LRS algorithm and function for your reference (C-language programming):
Static unsigned char
LRC(auchMsg,usDatalen)
unsigned char *auchMsg;
unsigned short usDatalen;
i
unsigned char uchLRC=0;
while{usDatalLen--)
uchLRC+=*auchMsg++;
return{(unsigned char){~
{({charyuchLRC)));

Creating Top Quality, Fascinating Future



WERKAI

ELECTRICALISHAMGHAINGD,,LTD.

WKS series Universal Vector Variable Frequency Speed Regulator

9.6.5 Definition of data addr.

This part is the definition of the communication data addr. which is used to control the
operation of the frequency convertor and obtain the state information and the relevant
parameter setting etc.

(1) Indicating rules of the parameter addr.

With the functional code, but it needs to be converted to hex. If the code of H5.05 is 58,
the hex indication of the functional addr. Is 003AH.

The scopes of high and low byte are: high-bit byte -00~01; low-bit byte—00~FF.

Note: HE Group: the parameters set by the manufacturer, so they are unreadable or
unchangeable; some parameters can not be modified when the frequency convertor is under
operation; some parameters never can be modified in any state; the setting scope, unit and
relevant instructions should be noted if you want to change the functional code.

In addition, because EEPROM is saved frequently, it may decrease the service life if
EEPROM. For users, some functional codes are unnecessary to save under communication
mode and just need to modify the value in RAM to satisfy the application reguirements. You
can achieve the function only by changing O in the highest bit of the functional code to 1. For
instance, the functional code H0.07 is not saved to EEPROM, just changing the value in RAM
to set the address at 8007; the address can only be used write in RAM, but without read
function, i.e. it is invalid address for read.

(2) Address instruction of other functions

Data meaning instruction RIW feature

001H: forward operation

002H: reversal operation

003H: forward inching

Communication

004H: reversal inching
control 1000H WiR
005H: stop

command

006H: free stop (urgent stop)
007H: error default
008H: stop inching
0001H: under forward operatic
Frequency Soia 0002H: under reversal operation

state | 0003H: under standby mode
0004H: error

Creating Top Quality, Fascinating Future

WKS series Universal Vector Variable Frequency Speed Regulator

WERKAI

ELECTRICAL{SHANGHANCO, LTD,
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MBSl it sl U annimor

The communication setting value scope (-10000~10000) Note: the
communication setting value is the relative percentage (-100.00%~

Address of 100.00%) and can be used for write action. When set it as the
frequency source, the comesponding value is the percentage of the
communicaion| 2000H max frequency (H0.07); when it is used as the given torque, the W/R
— e T S e em kT
cormesponding value is the percentage of PID.
2000H | Reservation WIR
3000H Running speed R
3001H Preset speed R
J002H Bus voltage R
input function| 3003H | Output voltage R
sefingof | 3p04H | Output current R
analog
ermingl | J003H | Running rotational speed R
3006H | Output power R
3007H | Qutput torgue R
J008H PID GIVEN VALUE R
J009H PID feedback value R
J00AH Flag state of terminal input R
J0O0OBH | Flag state of terminal output R
300CH Analog Al1 value R
300DH | Analog Al2 value R
JO0EH | Analog Al3 value R
300FH | Analog Al4 value R
3010H High-speed pulse frequency (HDI1) R
3011H High-speed pulse frequency (HDI2) R
301ZH Multi-speed and the present phase of PLC R
3013H Length R
Jo14H Input value of the external counter R
JO15H Torque direction (0: positive; 1: negative) R
joi6H Equipment code R
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Check
address

4000H EhhE

fga

locked
password

The error code is consistent with the error type code in

Error 5000H the functional code menu. But the retuming data here to

address the upper computer is hex data, but no the error character.

Note: see the comparison table of number read from 5000H and the actual error:

(x00 Mo error

0x02 RESERVATION

0x04 Acceleration over-current (oC.1)

0x06 Constant over-current (0C.3)

0x08 Deceleration over voltage (Oe.2)

0x0A Bus under-voltage error (Lu)

0x0C Overload of the frequency convertor (oL.2)
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Ox0D Input default phase (PH.i)

0x0F Overheat error of the rectifier module (oH.1)

Ox 11 External error (Eto,E)

0x 13 Current detected error (Atc.E)

Ox 15 EEPROM operation error (EPr. E)

Braking unit error (Fdc.E)

The parameters you read in the frequency convertor are hex and the values are: the actual
value *10K, where K is the number after the decimal point.

es are: the actual value *10K, where K is the number after the decimal point.

9.6.6 Response of error information

When the slave responds, the functional code or error address are used to show it is
normal response (no error) or there is any mistake (objection response). For normal response,
the corresponding functional code, data address and sub-functional code are used; for
objection response, it is the same with normal code, but the first bit is logic1.

For instance, a host sends a message to read a group of address data, and the functional
codes are as follow:

00000011 (hex 03H)

For normal response, the slave returns the same functional code while for objection
response, just return.

000011 (hex 83H)

Besides the modified objection error, the equipment will respond the abnormal code with 1
byte, which defines the cause of the abnormal operation.

After the host is answered by the slaves, the typical way is to resend the information or
modify the corresponding command.
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Meaning of error cod

MODBUS abnormal code
O1H lllegal The functional code received from the upper computer is forbidden
function to operate; the salve also may process the request in error state.
o | Vlegaldata| The requiring address is forbidden, especially the register address
address | and combination of transmitted bytes are invalid.
S llegal data| If the data you received is forbidden. Note: it does not mean that an
value extra value out of the application is in the data saved in the register.
06H  |Busyslave | Busy frequency convertor (EPPROM is saving)
01 Incorrect The written password of verification address is different from the

password user's preset by H7..00

During the frame information sent by the upper computer, CRC in

IIH  |Check error| RTU, or LRC in ASCII are different from the checked value of the
slave computer, and reports error information.

Parameter | During the write command sent by the upper computer, the data is
12H modification| beyond the parameter scope or the write address is unchangeable
is null presently.

system | and unlocked password, the system reports being locked.

13H

9.6.7Coding rule of equipment code:

The code is composed of 16bit numbers: high 8-bit and low 8-bit. The high 8-bit is the model
and the low 8-bit is the denved models.

Meaning of the equipment code:

(1 Frequency convertor with PG vector
(2 Water supply
03 IF 1500HZ
(4 IF 3000HZ
00 PG vector Series
(15 TENSION
(i WITH PG 18A
07 With PG 13A
08 WITH PG17A
01 Non PG vector 01 Vector frequency convertor
series 02 IF1500HZ
02 VIF series W Common frequency converto
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Appendix: functional parameters listr

The function parameters of the series of vector frequency convertor can be divided into 15
groups such as HO-H9, HA, HE, HC, HD and HE. Each functional group contains several
functional codes which are indicated in the form: Group number of the functional code+ number
of functional code. X.YZ in the documents means YZ functional code in X group. For instance,
“H5.08" means the functional code 8 in Group 5. The functional group number is corresponding
to the primary menu; the functional code number to secondary menu and the functional code is
corresponding to third-level menu for convenience setting of the functional code during operation
panel.

1. See the instruction of the column in functional list below:

Column 1 “functional code”: the number of functional parameter group and the parameter

Column 2: "designation”: full name of the functional parameter;

Column 3: "detail instruction of parameters”: the detail description of the functional parameter.

Column 4: "factory setting value™: original setting value of the functional parameter.

Column 5: "change”: the change attributes of the functional parameter (whether the change is
allowed to perform) . See the instruction below:

o": the setting value of the parameter convertor can be changed when the frequency is either
under stop or operation mode.;

“x": the setting value of the parameter can not be changed under the operation mode of the
frequency convertor.

*" : the parameter is actual detected value can not be changed.

“-": refers to “factory parameter”, limited to be set by the manufacturer and users are forbidden
to operate;

(the frequency convertor has set the auto detection constraint to the changing attributes of
each parameter, which helps users avoid mistaken change).

Column &; "serial number”: the sequence number of the functional code among all functional
codes. In the mean time, it refers to the register address of the cormmunication.

2. "Parameter system” contains DEC and HEX. If the parameter adopts hex, the data at each
bit is independent and the scope of some bits can be hex (0~F).

3. "Factory setting value” indicates the updated value when you recover the factory setting:but
the detected value or recorded value will be updated continuously.

4. In order to protect the parameters effectively, the frequency convertor provides password
protection for the functional code. After you set the password (i.e. the parameter of H7.00 is not
0), the user enter the password verification state first prior to entering the functional code editing
state by pressing| T |. The operator can enter only if input the correct password. For the factory
setting zone, the factory password is necessary. (prompt: do not try lo change the factory setting
parameter because improper parameter setling may cause abnormal operation or damage of
the frequency convertor).

After you set your password, the password protection takes effect only without other keys
operation within 5 min; similarly, after you input the correct password, if no any key operation
within 5 min, the password protection will be locked again. you may modify the user's password
any time during the unlocked state of the password protection, and the last password you input
is effective.

Set H7.00 at 0, the user’'s password can be cancelled; the parameter is protected by the
password upon power-on mode if H7.00 IS NOT 0.

5. The above rules also should be complied to for the change of user's password and
functional word in serial communication
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HO Group basic functions

: keyboard command (LED is off )
: terminal command (LED flashing)
: communication command (LED is on)

Running command
route

0: set by keyboard
1: set by analog Al1 (the potentiometer can be

selected by the jumper)
2: set by analog Al2 (V/l input can be selected by
Frequency command :
H0.03 ol the jumper) 0 oy | &
P 3 AI+AI2

4: set multi-speed setting
5: PID control setting
6: remote control setting

e prrerrp—r— oo [0
0.00Hz~H0.05 (max frequency) 50.00H=z )

e T N

: 0: no operation
Functional mete
Sl s : 1: recover the default —phase value b
v 2: eliminating the error record
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H1 Group: start-off control group

osonc | o 1o

0.0~-150.0% . :
0: slow down and stop
1: free stop

H1.05 Stop mode option

HI1.07 Helding time of braking

DC braking time

0: the terminal command is invalid upon power-on

HI1.11 Protection option upon 1: the terminal command is valid upon power-on

26.

H2 Group: motor parameters

H2.03 Motor rated speed 0 = 36000rpm

X 31.

H2.05 Motor rated current 0.1 ~ 2000.0A

H2.07 Rotor resistance 0.00]1 ~ 65.5350
Mutual inductance of
H2.09 i e e 0.1 ~6553.5mH
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WKS series Universal Vector Variable Frequency Speed Regulator WKS series Universal Vector Variahle Frequency Speed Regulator

H3 Group: vector control group 11. UP/DOWN frequency clearing
H5.04 P — 12: multi-speed terminal1 9 57
el AT S TN N £ | s
14: multi-speed terminal 3
15: acceleration and deceleration time option
H5.05 S6 function option 7 58,
16:PID control pause
H3.05 | Shifthighfrequency | |3 02~ H0.04 (max) 10.00Hz 44, 17: wobble frequency pause (at present frequency)
T e R R R IS o et o
R S7 functi i : . A
H3.07  Ppperlimitif the torque| . ~ 200.0% (rated curent of the fequency comvetor) |  150.0% 46, A PENen BPHOM | 19: acceleration and deceleration forbidden ’ .
H4 Group: V/F control 20: torque control forbidden
21: temporary clearing of UP/Down frequency
H5.07 D38 function nptinn 22- EIIHJ Dc brﬂi‘g 5 60,
e (wm)o%wox | o | 0| w —

00-wo Co [0 =

H5.09

Terminal control mode

0: two-wire control 1

1: two-wire control 2
2: three-wore control 1
3: three-wire control 2

62.

0: null 1: FWD
H5.00 51 function option 2 REV 12 53,
3: three-wire control
T S finctiGiiEH0n 4: FWD inching 13 54 H5.13 Upper limit of Al1 0.00V ~ 10,00V 10.00V 6.
6: free stop H5.15 Al input filkering time 0.00s ~ 10.00s 0.105 68,
H5.02 53 function option 7- error reset 14 35,
8: external error input H5.17 A fong seting ol -100.0% ~ 100.0% 0.0% 70,
9: increasing frequency (UP)
H5.03 | S4 function option ool BeesoammelEAHS I 56. H5. Conesponding geting -100.0% ~ 100.0% 100.0% 72
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WERKAI WKS series Universal Vector Variable Frequency Speed Regulator

H6 Group: outpul terminals

0: running frequency
H6.03 FM output option 1: setting frequency 0 o | 77
2: running speed

3 output current

4: putput voltage

5: output power

6: output torque

7. input value of analog Al

H6.05 DO output option 3: mput value:of apslog Al2 0 o | 79
9~10: reservation

H6.04 AM output option

0.00V~10.00V
H609 | Coribrdiare | 0.00v-10.00v 1000V | © | 83,
H6.11 *’Eﬁ”“’ 0.00V~10.00V 0.00V | © | 8s.

e R K R

H7 Group human-computer interface

0: Chinese :
H701 LD display | 0 o | 90,
; - 1. English

116 Creating Top Quality,Fascinating Future

WKS seies Universal Vector Varable Frequency Speed Regulaor WERKAI

0: no operation

1: upload the functional parameter to LCD keyboard

HT 02 Functional parameter | 2: download the LCD keyboard parameter to this 0 % | g1

copy device

' Mote: the parameter becomes 0 after the
implementation of 1~2 actions

0: limited to panel control

STOPRST 1: vaiid both for panel and terminal control
Stop functional option | 2: valid both for panel and terminal control
3: valid for all modes

H7.04

0-~0x7FFF

BITC: running frequency
BIT1: setting frequency
BITZ2: bus voltage

BIT3: output voltage
BIT4: output current
BITS: running speed
BITE: output power
H7.06 | Display parameters | BIT7: oulputtorque OX3FE | O | 95

h ; BITS: PID given value
option under operation g
' e P BITS: PID feedback value

BIT10: input terminal state
BIT11: output terminal state
BIT 12: analog Al1 value
BIT 13: analog AI2 value

BIT14: present phase of multi-speed
BIT15: torque sefting value
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WERKAI WERKAI

ELECTRICALISHAMGHANCD,LTD. ELECTRICAL{SHANGHANCO LTD.

H7og |Trpemsotaamer]  § 1000 « | o7, H8 Group : Strengthening functions
ekeokrpond DI ey O G

Acceleration ime of
ehiRg. 0.1 —=3600.0s

H7.10 Software version e 09,

0~24

0: no error ! of inching : i :
1: output protection of inverter unit (Fo) HR.05 Hooping frequency | 0.00~H0.04 (max frequency] 0.00Hz | O | 114,

H7.12 the previous two 2-3 reservation « | 101,
error type 4: Over-current upon acceleration{Oc.1)

5: over-current upon deceleration{oC._2)
6: over-current at constant spﬂadtnﬂ_ﬂ}
7: overvoltage upon acceleration(oE. 1)
8: overvoltage upon deceleration{oE.2)
8: gver voltage at constant speed (oE.3) ‘descending time
10: bus under-voltage error (Lu) HR.11 Mumber of auto ermor | () — 3 0 O 1200,
11: motor overload (ol.1)
H7.13 Previous error 12: overload of frequency convertor (ol.2) " 102.
13: Input default phase (PF.i)

14 Quiput defaut phase (PF.0) Hg|3 | FOTleveldetecing | (00~ H0.04 (max frequency) S0.00Hz | O | 122,
15: overheat of rectifier module (oH.1) =z T T ET

1E::uuaﬂ1|a-atufinvertm.'mndlja {oH.2) T valle ' o

17: external error (Eto.E) H&.15 _ ::= upon | () 0~ 10005 (max ﬁfqucuc}r]
18: communication error (Con.E)

19: current detected error (Atc.E)
20: motor self-studying error (Pud.E)
H7.14 Present error 21: EEPROM operation errar (EPr E) * | 103

. 0.1~999.9%
22: PID feedback break PID.E Display coefficients.
' e HS8.17 | Mechanical speed =120x running frequency | 100.0% | O | 126,

23: Braking unit error {Fdc.E) spead H8.17/number of motor poles
X HB.

HE.07 Am wuhhin 0.0~ 100.0% (relative setting frequency) (.05 QO | 116.

H8.00 Wobble frequency | (), ] ~ 3600.05 508 | O | 118

24: stop error (over.)

HO Group: PID given source option

Present error input
terminal state

HY.01 “ﬂm,ﬁ“‘ 0.0%~100.0% 0 O | 128

Ghilh R - R AR AR - Rah AR 119
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WS serics Universal Vector Variable Frequency Speed Regulator

H9 02 Fid teedback source

H9.04 Proportional gain

H9.06 Differential time (Td)

H9.08% Dmr]ﬁm limit of F"ID

0: analog route Al1 feedback
1; analog route Al2 feedback

2 Al1+Al2 feedback

3: remote communication feedback

0.00~100.00
000~ 10.00s

0.0~100.0%

1.00

0.00s

0.0%

105

129.

131
133,
135.

137,

HA.03 Mulﬁ-spaad 3

HA.05 Mu{ﬂ-spaa{i 5

HA07 | Multi-speed 7

=100.0~100.0%

-100.0~100.0%

=100.0~100.0%

0.0%

0.0%

0.0%

141,

143

145.

Hb group : protection parameters

ﬂ
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WERKAI

ELECTRICAL({SHANGHAICO LTD,

WKS series Universal Vector Variable Frequency Speed Regulator

110~150% {380V series)

110~150% (220V series)

0.00~100.00Hz/s

HC Group serial communication group

0: 1200bps
1: 2400bps
2 4B00bps
3. 9600bps
4 1EEEH3hps

HC.01 Baud rate setting 4 O | 155

HC.03 Response delay 0~200ms 3ms Q| 157.

0: alarming and free siop
1: no alarm and continuous run

Transmission efor 2: no alarm and stop in stop mode

handing (limited under communication control mode) 1 Q159
3: no alarm and stop in stop mode
(@l control modes)

HC .03
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WERKAI WKS series Universal Vector Variable Frequency Speed Regulator

Hd Group: complement functions

gh threshold
e I N TN N

Low/high boundary f
0.00Hz~H0.04
H03 | requency ' (max frequency) 12.50Hz H 164.

00% | O | 168

: ; 0: cument-limiting is always valid
Hd.09 Current-imiting option 1: curentlimiting is invalid at constant speed 0 O 170.

HE Group Factory function group
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