A+. P+, H+ Series AC Motor Speed Controll=sene-rae

Thank you for using Av P+ H series multifunctional, high performance,
universal AC motor speed controller made by TECORP ELECTRONIC CO,,
LTD

In order to make use of the functions full on the AC motor speed
controller and ensure safety of user, please read this instruction carefully before
mnstalling, running, maintaining and checking AC motor speed controller.

This mnstruction divides safety cautions into Danger and Warning, please

pay special attention to the symbols « M Danger> 4 <dbwaning> and their related

content.

The symbol « M Danger” jndicates incorrect operation, which can cause

death or serious injury to personnel.

The symbol <<l viing > indicates incorrect operation, which can cause

personnel injury or AC motor speed controller and mechanical system fault, as
determined by different situations, the caution affairs may lead to serious
consequence.

The figures in this instruction are for convenience with descriptions; they
may have slight differences compared to the products, and the products update
can also cause slight differences between the figures and products, the actual
sizes are subject to actual products.

Please notice that this operational instruction shall be delivered to the end
user, and be kept appropriately for further use of inspecting and maintaining,

If you have questions, please contact us or our agents in time, you will

always receive our best attention.
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Ambient temperature:--10C-40C  (non-freezing .
Ambient humidity: max. 95% relative humidity non-condensing
Ambient environment: indoorsno corrosive gas, combustible gas, oil

Chapter 1 Safety Cautions

1-1 Confirmation on Receiving

A Warning mist and dust. Please keep off sunlight
All the products have gone by strictly checking adesting before delivery, Altitude: lower than 1000m
but considering transportation, please verify: Vibration: max. 0.5G
+ Whether AC motor speed controller is distorted amdged during - Please make sure that the mounted substance chwitbe AC motor

transportation, do not install broken AC motor speentroller, and it
may cause personnel injury, please inform our aigetie.
+ Whether the package is integrated, accessoriesuseds instruction

speed controller’s weight and prevent it from faili and make sure
that the installation site is safe and reliable.ria allow children and
unauthorized personnel approaching AC motor spestiatler.

are contained, especially the user’s instructiod goarantee card,
please keep those for reference of further maintsma

Whether the product is in accordance with the $igations, and
whether there are unusual phenomena inside ordeutaC motor
speed controller.

1-2 Moving and Installation

A Warning
When moving the product, please use proper movasgruments to
prevent AC motor speed controller from damage.
When moving AC motor speed controller, please fatite bottom of
AC motor speed controller, holding the cover plditectly may lead to
dropping and cause personnel injury or AC motoredpeontroller
damaged.
Please do not install AC motor speed controller cambustible
substance, installing the convert directly on tbhenbustible substance
or near to combustible material may cause firedseti
Please verify whether installation of AC motor spemntroller is
correct.
Please choose a safe location to install AC mqgieed controller, and
operation environment is shown as follows.
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Please make sure that the screws are fixed, fastame locked firmly
in accordance with user’s instruction of the mandal prevent AC
motor speed controller from falling.

During installation, prevent screws, wire piecesl ather electricity
conductive material from falling in AC motor speembntroller.
Otherwise, AC motor speed controller may be damage@ serious
accident may take place.

If two and more AC motor speed controller is instlin one control
cabinet, please install them according to the ucsibn of the manual.
It is required to keep enough space, and add drded sinkers for
airflow in the cabinet. That will lower 40 of the temperature in the
cabinet. Overheating may cause AC motor speedaltartbroken, fire
or other accident.

AC motor speed controller shall be installed byf@ssional personnel.
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1-3 Wiring and Junction

A Warning
Please do not damage the wires. Let the wires tegght or be
clamped may damage the wires and cause an elsiotridk.
Do not install the phase-shifting capacitor, suageorber or noise filter
in output terminal of AC motor speed controllehetwise may cause
AC motor speed controller fault.
Do not install switch devices in the output ternhioBAC motor speed
controller such as the air switch and contactoit i$ for technologic
demand, please ensure that AC motor speed comtisllswitching
without output.
Please wire separately power wire and control viane preventing
interference.
» Danger
Please ensure that the power is off before Junction
The wiring work shall be done by qualified eleatits.
Please wire in accordance with the user’s insionadf the manual.
The grounding connection shall be installed prgpénl accordance
with relative regulations in the user’s instructiddtherwise it may
cause an electric shock or fire.
Please use independent power supply for AC moteedgontroller.
Never use the same power supply with strong intemige equipment
like electric welder.
Please do not touch the bottom plate with wet h@ittierwise you
may get an electric shock.
Please do not touch the terminal directly. Do nobrnect with AC
motor speed controller input/output cables with th@ver panel.
Otherwise you may get an electric shock.
Please make sure that voltage of the power supmyvaltage of AC
motor speed controller are the same, otherwiseait cause AC motor
speed controller fault or personnel injury.
7
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+ Please make sure that power supply connects watRtls- T terminal
but without the U.V.W terminal, otherwise it mayusa the internal
fault of AC motor speed controller.

+ Please do not test AC motor speed controller ogspire resistance.
Otherwise it may cause the internal fault of AC on@peed controller.

+ Please install accessories such as brake unitke brasistors in
accordance with the user’s instruction; otherwisenay cause AC
motor speed controller fault or fire.

+ Please ensure that the screws of the terminalsfilmmdy locked,
otherwise it may cause AC motor speed controllelt.fa

1-4 Power on and Commissioning
A Warning

- Please ensure that the front cover is installedrbethe power is on.
During the power transmission, please do not rertiogeover.

+ Please ensure that the power cables and signascabé connected
correctly, otherwise it may cause AC motor speedrotler damaged.

+ Please ensure all of the parameters are set dgrbedbre running.

+ Before running, please ensure machine not to danagaing
equipments. It is recommended to take running idithload.

+ Please provide an emergency stop switch when stogion setting is
unavailable.

+ Do not use electromagnetic contactor to start wp siut down AC
motor speed controller, otherwise it may affect lifee of AC motor
speed controller

A Danger

+ When fault restart function is set. Please do mppir@ach equipment
because the equipment may automatically restant afining stop.

+ Please verify the use range of motors and machbeseding their
use range will cause motor and machine fault.

- Please do not change the parameter settings of A®rnspeed
8
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controller casually during running.

Please do not touch the heat sink and brake resigb@rwise you may
get burned.

Do not use wet hands to touch bottom plate anghévate switches and
keys. Otherwise you may get an electric shock joryn

Please do not link or withdraw motors during AC amospeed

controller running, otherwise it may cause AC mapeed controller
protected or fault.

1-5 Check and Maintenance

A Warning

Please ensure that the power and indicating Igybffibefore checking
and maintaining. Otherwise, you may get an elestniack.
Before checking and maintaining, please touch arbyeanetal
substance with your hand to eliminate the statiectdtity for
preventing AC motor speed controller from damagesed by static
electricity.
Please do not use Megohmmeter (insulation resisjatw test the
control circuit of AC motor speed controller.

X Danger
Only authorized professional personnel can do cheelintenance and
replacement of the components, no other peoplallased.
Please do check, maintenance and replacement otdimponents
according to appointed methods in the user’s iostm, strictly
prohibit modifying by your own. If you do so, youasnget an electric
shock and injury or AC motor speed controller maydpmaged.
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1-6 Exception Processing
X Danger

+ When the protection in AC motor speed controlleons please follow
the fault display of AC motor speed controller bodf out causes and
eliminate the fault, then reset and restart AC mspeed controller. If
the fault is not eliminated. Resetting and resigrthC motor speed
controller can cause AC motor speed controllermachine fault.

+ When AC motor speed controller fault takes plateage do not treat it
by your own, and contact our company and our tistors.

1-7 Scrapping Processing
A Warning

When AC motor speed controller is scrapped, pledispose it as
industrial rubbish, do not burn it up.

10
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°°°°°°°°°°° A+. P+, H+ Series AC Motor Speed Controller

Chapter 2 Product Introduction

2-1 Unpacking inspection
In unpacking, please confirm the following:

+ Check whether the model type of AC motor speed robet is in

accordance with your order.

« Check whether AC motor speed controller is damaged related

accessories are completed.

If you find an omission or disagreement, pleasdawirihe suppliers.

2-2 AC motor speed controller model description

MODEL HCA41P5
INPUT 3-phrase with 380V (50/60Hz)
OUTPUT 3-phrase with 380V (4.0amp & 1.5KW)

TECORP TECHNOLOGY

MODEL: HC A 4

1P5

—L Capacity: 1P5 for 1.5KW

Input Voltage: 2 for 220V, 4 for 380V

Series Code: A for Standard Model
H for High Frequency Model
P for Pump & Fan Model

Tecorp Company Name

11

2-3 Product specifications

Items

Description

Rated Voltage,

Three-phase 380V 50/60Hz;

Input Frequency one-phase 220V 50/60Hz
Allowed 380V: 330~440V;
\oltage Range | one-phase 220V: 170V~240V
Voltage 380V: 0~380V;
Output one-phase 220V: 0~220V
Frequency 0.10~400.0Hz

Control mode

Space vector, V/F control

Five-digit LED display, Indicator display;

Display setup frequency, Output frequengy,

sonsuaeIeyd
|01U0D

Display Output current, DC voltage, Modu
temperature, Running state, and fault
Output 0.10Hz~400.00Hz
Frequency Range
Frequency Digital setting: 0.01 Hz. Analog setup: 0.1
Setup Definition | of maximum output frequency
Output 0.01Hz
Frequency
Accuracy
V/E Control Setting V/F curve can satisfy various lo

requirements.

%

Torque Control

Auto increase: auto raise torque by load
condition; Manual increase: enable to sg
to 20 % of raising torque

ng
t 0

Multifunctional
Input Terminal

8 multi-function input, take 15 speed
control, process, 4 acceleration/decelerati
speed, up and down function, scram

on

Multifunctional
Output Terminal

Three multi-function output take workin
zero speed, external fault, signal and alari

Accel. /decel.
Time Setup

0~6000s acceleration/deceleration time

be respectively set.

12
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ltems Description
PID Control Built-in PID control
Standard RS485 communication functi
RS485
o (MODBUS)
= Analog 0~10V, 0~20mA, direct s¢
@ Frequency : _
n Setu operating panel, RS485 specify value,
é P up/down specify value.
S , Eight multifunctional input terminals, 1
7 Multiple Speed .
section speed can be set
Auto Stabilizer | Option for auto Stabilizer
Counter Built-in 2 group of Counters
Constant torque 150% 1 minute, blowi
Y Overload ) i
=} machine 120% 1 minute
(9%}
a Over Voltage | Over voltage protection can be set.
o
_3n Under Voltage | Under voltage protection can be set.
% Overheat protection, short-circuit
5 Others protection, over current protection and
5
parameter lock
rgn Temperature | -10°C to 40C (non-freezing)
3 Humidity Max. 95% (non-condensing)
>
3 Altitude Under 1000m
2 Vibration Max. 0.5G
Cooling mode | Compulsory cooling
Structure )
Protection Level | IP 20
= Below 90 KW wall mounted
[%2]
% Mode 110-200 KW wall mounted or in cabinet
=) Above 220 KW in cabinet
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2-4 Product series models

) Output | Overload | Applicable
Model Output | Capacity current | capacity motor
power KVA
(A) (60s) (A) KW
One-phase 220V-50/60Hz
HCA20P4 0.4 1.0 25 3.75 0.4
HCA20P7 | 0.75 2.0 5.0 7.5 0.75
HCA21P5 15 2.8 7.0 10.5 15
HCA22P2 2.2 4.5 11 16.5 2.2
HCA23P7 3.7 7.2 16.5 24.75 3.7
Three-phase 220V-50/60Hz
HCA25P5 5.5 9.8 25 37.5 5.5
HCA27P5 7.5 13.0 33 49.5 7.5
Three-phase 380V-50/60Hz
HCA40P7 | 0.75 2.2 2.7 4.05 0.75
HCA41P5 15 3.2 4.0 6.0 15
HCA42P2 2.2 4.0 5.0 7.5 2.2
HCA43P7 3.7 6.8 8.6 12.9 3.7
HCA45P5 5.5 10 12.5 18.75 5.5
HCP47P5 7.5 14 17.5 21 7.5
HCAA47P5 7.5 14 175 26.25 7.5
HCP4011 11 19 24 28.8 11
HCA4011 11 19 24 36 11
HCP4015 15 26 30 36 15
HCA4015 15 26 30 45 15
HCP4018 | 18.5 32 40 48 18.5
HCA4018 | 185 32 40 60 18.5
HCP4022 22 37 a7 56.4 22
HCA4022 22 37 a7 70.5 22
14
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) Output Overload | Applicable
Model Output Capacity current capacity motor
power KVA
A) (60s) (A) KW
HCP4300 300 450 580 696 300
HCA4300 300 450 580 870 300
HCP4315 315 460 605 786.5 315
HCA4315 315 460 605 907.5 315
HCP4345 345 516 680 884 345
HCA4345 345 516 680 1020 345
HCP4375 375 562 740 962 375
HCA4375 375 562 740 1110 375
HCP4400 400 600 790 1027 400
HCA4400 400 600 790 1125 400
HCP4415 415 632 820 1066 415
HCA4415 415 632 820 1230 415
HCP4450 450 638 840 1092 450
HCA4450 450 638 840 1260 450
HCP4475 475 714 940 1222 475

) Output | Overload | Applicable
Output | Capacity )
Model current | capacity motor
power KVA

(A) (60s) (A) KW
HCP403( 3C 52 65 78 30
HCA403C 3C 52 65 97.5 30
HCP403: 37 64 8C 96 37
HCA4037 37 64 8C 12C 37
HCP404¢ 45 72 9C 10¢ 45
HCA4045 45 72 9C 13t 45
HCP405¢ 55 84 11C 132 55
HCA4055 55 84 11C 16t 55
HCP407¢ 75 11F 152 182.¢ 75
HCA4075 75 11¢ 152 22¢ 75
HCP409( 9C 13t 17¢ 211.2 90
HCA409C 9C 135 17¢ 264 90
HCP411( 11C 16C 21C 252 11C
HCA411C 11C 16C 21C 31E 11C
HCP413: 132 19z 25E 30¢€ 132
HCA4132 132 19: 25E 382.f 13z
HCP416( 16C 23C 30¢ 36¢€ 16C
HCA416C 16C 23C 30¢ 457.% 16C
HCP418t 18t 26C 34C 40¢ 18t
HCA4185 18t 26C 34C 51C 18t
HCP4200 20C 29C 38C 45¢€ 20c
HCA420C 20C 29C 38C 57C 20C
HCP422( 20C 32C 42~ 51C 220
HCA422C 22C 32C 42~ 637.t 22C
HCP425( 25C 36& 48( 57¢ 250
HCA425C 25C 36& 48( 72C 25C
HCP4280 280 427 560 672 280
HCA428C 28C 427 56C 84( 28C

15

2-5 Product storage

AC motor speed controller must be put in the paekiagfore installation. If

AC motor speed controller is not used for the mamdaring the storage,

please pay attention to those as below:

A. The products must be placed in the dry and dustiéreation.

B. The relative humidity of the environment is witthr95%, and without
condensing.

C. Storage temperature of environment must be withénrange of -2& to
+65C.

D. There are no corrosive gas and liquid in the swragvironment, and
avoid exposing the product directly to the sunlight

16
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It is better not to store AC motor speed contrditera long time. Long
term storage can lead to the deterioration of thetmlytic capacitor. If it is
necessary to store AC motor speed controller flang time, please notice
that make sure AC motor speed controller is eleatriat least once not less
than 5 hours per year. In operation, use voltagalator to input current, the
voltage increases gradually to the rated voltage

17
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Chapter 3 Installation of AC motor speed Controller

3-1 Installation environment and requirements
Environment of installation has direct effect oe tlie span and usage of

AC motor speed controller. If AC motor speed coligrois used in the

environment that does not accord with allowed raonfethe operational

instruction, and may lead to AC motor speed colgirgrotection or fault.

AC motor speed controller shall be mounted on thé. Wlease install it
vertically for convection, and heat venting

About AC motor speed controller's installation eomiment, please
ensure it is in accordance with:

(1) Environment temperature from -10to +40C

(2) Environment humidity 0~95% without condensing

(3) Away from direct sunlight

(4) The environment does not contain corrosive gadiguol

(5) The environment does not contain dust, floatingrfilflock and metal
dust.

(6) Far away from radioactive materials and combusshlestances

(7) Far away from electromagnetic interference sourgas welder,
high-powered machines)

(8) The installation surface shall be firm. Without nation, the vibration
cannot be avoided, please add anti-vibration sgaaeduce vibration.

(9) Please install AC motor speed controller in theatmn where it is good
for ventilation, inspection and maintenance, andthe incombustible
substance of solid. Apart from heating unit (asaknesistor).

(10)Preserve enough space for AC motor speed contrafistallation,
especially for multiple AC motor speed controllestallation. Please pay
attention to the position of AC motor speed comgrpbnd install an extra
heat sink to keep environment temperature lower 4% .

18



A+. P+, H+ Series AC Motor Speed Controll=sene-rae

A. Single AC motor speed controller installation

More than

150mm
hore than
a0mm S0mm

hore than

ore than
150mrm

B. Multiple AC motor speed controllers installed ineorontrol cabinet.
Please pay attention: When installed “A”, AC mospeed controller
shall be placed in parallel

[

Favorable placing Unfawarable placing

C. If multiple AC motor speed controllers are instdli®@ one control
cabinet. Please make sure that there is enougk,sprad mean while
the air convection in the cabinet and the instaltabf heat sink.

1 1
Sy
7 7 —| 4; —|
e - /
—f - T A

Correct installation nosition of the fan 1§|r‘nrrpr‘i installatinn nnsitinn nf the fan
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3-2 The outline and installation size

B % 10
A L) E —]
je———
3 /'b;—- . ]
T
D Wi
K Wi
(1]
La et Il Unit: mm
Model A B C D E F KG Set | Casing
HCA20P4
HCA20P7
117 | 125|162 | 170| 140| 5 1.8 Plastic
HCA21P5
HCA22P2
HCA23P7 | 105| 120 | 208 | 225| 140| 5 2.5 Semi
HCA25P5
195| 210| 310| 330| 190| 6 7.5
HCA27P5
HCA40P7 Plastic
HCA41P5 | 117 | 125|162 | 170| 140| 5 1.8 5
HCA42P2 I
QO
HCA43P7 | 105| 120| 208 | 225| 140| 5 2.5 a Semi
HCA45P5
168 | 185| 248 | 260| 170 | 6.5 4.5 Plastic
HCA47P5
HCA4011
195| 210| 310| 330| 190| 6 7.5
HCA4015 )
Semi
HCA4018
HCA4022
262 | 277| 390| 410| 189| 5 17.5
HCA4030
Iron
HCA4037
20
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Model A B C D E F KG | Set Casing
HCA4045
200| 300 |538|560|236| 9 | 52
HCA4055
HCA4075 s
250|380 | 610| 635|252| 9 | 72 o
HCA4090 I
Q
HCA4110 | 250/ 380 | 625| 650|252 9 | 82 | 2
HCA4132
250 | 430 | 810| 850 | 336 | 13 | 122
HCA4160
HCA4185
HCA4200 | 370 | 500 | 820 | 860 | 360 | 13 | ---- 95_, §
HCA4220 3
>
HCA4250 €
HCA4280 o
460 | 630 | 926 | 960 | 380 | 13 &
HCA4300 =3
]
HCA4315 -
HCA4350 o
HCA4400 | 553 | 600 | 1678|1700 560 | 16 ;r’
HCA4450 e

3-3 The Hole size of the tray for the operating pagl

5.5KW and under: 141.5mm X 79.5mm
3. 7KW and under: 99.5mm x 56mm

21

Chapter 4 Wiring

The wiring of AC motor speed controller can be diéd into main loop
and control loop.
4-1 Main loop wiring

4-1-1 External Components Description

@AC power supply. Please adopt three-phase AC power supply in accordance
allowed regulations of the converter,

—7) Air switch: Non-fuse circuit breaker (MCCB) or residual current circuit breaker
I The input power supply has lange impulse currentwhen supplying the converter,
| 50 pleass pay atention to the selection of the breaker.

o [—

il
f

G0 Contactor Flease use electromagnetic contactor (MC), nofe: please do not use
electromagnetic contactor to start or stop the converter, otherwise it may reduce the
converter's service life.

AL current reactor; Optional, in order ta suppress high harmanic and improve efficiency,
nlease choose a proper reactar.

B

OC current reactor

%ﬂ

| Brake resistor It can improve the braking ability of the internal brake unit of the converter.

W otor

1

Grounding

(1) AC power supply
Please supply power with the appointed power suipgiye operational
instruction.

22
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(2) Non-fuse circuit breaker: (MCCB)

When the power supply voltage is low or short atrofiinput terminal
takes place, the breaker can provide protecti@pection and maintenance.
Or AC motor speed controller does not run, you@aroff breaker to separate
AC motor speed controllers from the power supply.

(3) Electromagnetic contractor

The contractor can turn on and turn off power of AGtor speed
controller to ensure safety.

(4) AC current reactor

A: suppress high harmonics for protecting AC majaeed controller.

B: improve the power efficiency.

(5) DC current reactor

The DC current reactor is as the same function@surent reactor.
Please remove the connection sheet first betweem& P/+, shown as the
following figures:

R B TIPh- P N- 5 T P+ P N-

3@ @;_ﬁ}i e = |ole[olelee
Remove pc currmeactur

(6) Brake resistor
When the motor is braking, brake resistor can afgidioop high
voltage of AC motor speed controller, and imprdwe bbraking ability of the
internal brake unit.
Below 15W (including 15 W) the brake unit is built-The figure of the
brake resistor connection is as below:

P+  Pr -

L]

To select the brake resistor, please refer to @e@i chapter 9: Brake
resistor configuration.

(‘_-am
@l—l
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4-1-2 Main Loop Wiring Notice

(1) Specifications of the circuit in wiring shdde in accordance with the
regulations of electrical code.

(2) Please do not connect the AC with the outpuninal (u, v, w) of AC
motor speed controller; otherwise it may cause A@omspeed controller
damage.

(3) Please use isolated cable and conduit, andecbnvith the two ends of
the shielding layer or conduit with ground.

(4) Grounding of AC motor speed controller shalt share with the welder,
high-powered motor or high current load. Pleaseneonwith the ground
independently.

(5) Please adopt a third way to connect with thmuigding terminal J=‘

with the ground (impedance of the grounding is Iothan 10@).

(6) Please use the grounding cable accordingdadhulations of electric
equipment technology. The shorter of the cable valbetter.

(7) If there is more than one AC motor speed adletr connecting with the
ground, please make sure that it does not formmgliog loop, shown as
the following figures:

e
(8) The main loop power cable and control cabletrhadaid separately. Keep
minimum 10 cm distance in parallel, and verticalrtersection. Do not
put the control cable and power cable in the saime easing, otherwise it
may cause interference.
(9) The distance between AC motor speed contralhelr the motor shall be

shorter than 30 meters. If the distance is a loag, Whe impulse current
24
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which is produced by parasitical capacitance vétd to over current 4-1-3 Recommending Equipment Specifications
protection, or will produce wrong order may caus€ Anotor speed Model code Motor Main circuit Breaker (A) | Contactor (A)
controller fault or running abnormity of the equigmt. The maximum (KW) | diameter (mm’)
distance between AC motor speed controller andnib®or shall not be HCA20P4 0.4 2.5 16 12
over 100 meters. In the long-distance connectideage choose to HCA20P7 0.75 25 16 12
configure filter in the output terminal, and meaftlehreduce carrier HCA21P5 1.5 25 32 18
frequency. HCA22P2 2.2 4 32 18
(10) Do not add absorption capacitance or otheraciggnce-resistance HCA40P7 0.75 25 16 12
absorbing devices in the output terminal (u, v, of)AC motor speed HCA41P5 15 25 16 12
controller. HCA42P2 | 2.2 2.5 16 12
U HCA43P7 3.7 2.5 16 12
Frequency HCA45P5 5.5 4 32 18
comerter ¥ Y Mot HCA47P5 | 7.5 6 40 30
L L i HCA4011 11 6 63 35
LTTT L "y . . HCA4015 15 10 63 35
! 1 X |tis strictly prohibited to connect capacitance-resistance
L= absorbing devices to the output side. HCA4018 18.5 10 100 80
(11) Please confirm that the main loop terminal is lackemly, and the lead :2228;2) 25 ;2 1:8 18(;)()
wire and terminals have proper contact, to preveaseness from
vibration and creating spark leading. HCA4037 37 25 160 100
(12) In order to reduce interference, the surgeordes is recommended to HCA4045 45 35 200 180
connect with the coil of electromagnetic contactod relay in the HCA4055 55 35 200 180
surrounding circuit of AC motor speed controller. :2238;2 ;g ;8 ;ig 180
HCA4110 110 95 400
HCA4132 132 150 400
HCA4160 160 185 600

*The above data is only for reference.
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A+, P+ H+ Series AC Motor Speed Controllr=sesesesr
4-1-4 Main loop terminals and description
If you open the outer casing of AC motor speed ratlet, you will see the
main loop terminals.
1. Model A, with three-phase 380V/18.5KW or abo¥steel casing, and
model P with 380V/22KW or above of steel casingahrangement of main
loop terminals is shown as below:

DDD D DD R D DR
E'R's 'T'p'P1 NC UV W

2. Model A with three-phase 380V/11~15KW of plastasing, and model P
with 11~18.5KW of plastic casing, the arrangemdnnain loop terminals is
shown as below:

SIS
E 'P+ 1~I|- Pr' RIS T uv'v'w

3. Model A, P with three-phase 380V/5.5~7.5KW, #teangement of main
loop terminals is shown as below:

E E s T P+ Pr N-'" U 'V 'W

4. Model A, P with three-phase 380V/0.75~3.7KW, #nemngement of main
loop terminals is shown as below:

E'5 '"T B+ Pt " N-' U J
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4-1-4-1 Main loop terminals and description

Name Function description
E < | Grounding terminal

Power supply input terminal, one-phase 220V, sedest
R,S,T .
two of theterminals to connec

P/+ DC voltage positive terminal

Remove the connecting sheet between P1 and Pf+ to

Pl conneciwith DC reactor.

The brake resistor can be connected between P1Pand

Pr (suitable fo 15KW below models

DC voltage negative terminal, the brake unit can| be
N/- connected between P1 and N/- (suitable for 18.5d0&ve
models

U, V, W | Connect with three-phase AC motor

Cable connection examples:
1. Model A. P. H. with three-phase 380V/18.5 orvahdhe cable connection
is shown as below:

E, R S T P+ Pl N-, U W

v
G@E@GB@lBS'

= bpoao)
AC TR0V oo hotor
Py Er curmrent | Brake
SLIppaty reactor | unit
ifput

2. Model A with three-phase 380V/11 ~ 15KW, and elod with 11~18.5
KW, the cable connection is shown as below:

E P+ N- Pr R 8§ T vV, W
DD DD DD |D[D[D D

Brake J \ I

3. Model A with three-phase 380V/5.5~7.5 KW, theleaconnection is shown
as below:
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A+. P+, H+ Series AC Motor Speed Controll=sene-rae

E E 5 T P+ Pr N~y U VoW
B B|D| D D[P || D|DB] D
I W B B [ %g\g
e o

Note: The grounding terminal is on the casing riexhe main loop terminal,

and it is a screw hole on the steel plate markealqugi

4. Model A with three-phase 380V/0.75~3.7KW, thébleaconnection is
shown as below:

B, S5 T (B, Pr N, T W W
[@5 @B (@B |<b (@ [@ | @5 | @5 | @B
T ‘!'. L"fx' == 1 1 [ 1 % 1
- A e I M (" motor

—_ - ~——

Note: The grounding terminal is on the casmg\rne)tﬂe main loop terminal,

and it is a fix screw on the casing marked ‘=:h
5. DC current reactor connection

B+ B

Py,
alel — [&e

Remove OC current reactar

A. remove the short connecting sheet. B. connéctr&actor between P/+
and P1

@ Method of connecting with brake unit (apply to3&W above machines,
including 18.5KW)

Pl N~
B

Brake unit

I,JI] BErake resistar
CDBER

Due to different definitions of the brake unit témal given by different
producers, please refer to the relative instrustion
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4-2 Control terminal

4-2-1 Basic wiring diagram
(1) Models below 15KW (including 18.5KW plastic oag model P)

Power supply |nput — i

Gruundlng

"

Farward rotation +—tF
Reverse rotation 41 1—s

10RLY

—a H U
—ts v
T W
b |- PH

-

=0V [

—1 Ea& Multifunctional autput termina
KB

':]“'g connect OC reactar

I:l To connect brake resistor

*

0~10% frequency setup
0~20mA frequency setup ™

b FIC ’H—

Cretiency

S=tup power suopl v

e

b Y'C Multifunctional output terminal

FC

“i {LA230VALS 3A30VDC)

. b MO Multifunctional output terminal
28 Ii MO2 2471 D0mA
L4 52
i 53 y SC
Multifunctional input terminal LI P +24v Assistant DC power supply
SR r-ov-—;l “oltrn eter (0-10%)
'IT_‘_' 56 roC ¢HAH Analog current output 0~20mA,
: v o Fo bs
Nd RS+ RS- |
RS485
*Option of control board with dual-relay
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A+. P+, H+ Series AC Motor Speed Controll=sene-rae
(2) Model A with 18.5KW above (including 18.5KW)@Model P with
22KW above

— 2 (o—e R U
Pawer supply input —2 [ o——2 8 v 39 IMotar
— b W
. 't Pit = ==
Grounding = ¥ to connect OC reactor
Forward rotation -:'-,_ FWD Py
Reverse rotation + 8 REV M- g .- Brake resistor

E4 Multifunctional output termina *
KB

- .
[GKD N L

0~10% frequency setup rFIV “——¢ YC Multifunctional output terminal
MG, 2; { 3AZSOVAL- 3030VDC)

0~20mA frequency setup ™
. b M1 Multifunctional output terminal
-1 @ M0z 24V 00mA
i [ o b s

+24v Agsistant DC power supply

rOV A voltm eter (0-10%)
roC ¢+UAH Analog current output O~20mA

Multifunctiona | input terminal

FC 4t
Nl Rs+ RS- |+

[
K485

4-2-2 Control terminals arrangement
(1) Model A. P. H. with 3.7 KW or above (including opbase, three-phase,
model A and model P)

84 53 56 RS+ BS-

AR

FWDREV 5C 51 52 53

221212
NN DN

Z1\%1\% | 7% %7

YA YB YC 24V M01 M02 SC 10V FIV FIC FC FOC FOV FC

(2) Model A. P. H. with 2.2 KW or below (including omdtase and three
phase)

YB FWD REV SC S1 2
2\ %)\%)\ %\ %%\ %
D22\

S4 S5 S6 RS+ RS-
L%\ %)%,

\D\D\D\D\D\D\DNDD

YA YC 24V MO1 M02 SC 10V FIV FIC FC FOCFOV FC

.:\_\\| b

Q
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4-2-3 Control terminal description

D

D

Terminal . o
Function description Note
name
Forward rotation command inpyt
FWD terminal (multifunctional input
terminal) _ _ _
X . Multifunctional input
Reverse rotation command input als S1.S6
REV terminal (multifunctional input terminals 51-6,
. FWD and REV can be
terminal) b
S1 Multifunctional input terminal 1 Set by parameters
. - - ; F3.15-F3.22 when thg
S2 Multifunctional input terminal 2 . )
- - - - terminals and SC is
S3 Multifunctional input terminal 3
- - - - closed.
S4 Multifunctional input terminal 4
S5 Multifunctional input terminal 5
S6 Multifunctional input terminal 6
Assistant DC power supply, it
24V supply 24V power for external | Max 100mA current
devices
MOL1 Multifunctional output terminal
optical couplin
. ( p_ pling) . Max 24V DC/100mA
MO2 Multifunctional output terminal
(optical coupling)
+10V Power supply for frequency setup
, 0~10V (recommend
Analog voltage command input i
FIV ) using 10K of
terminal )
potentiometer.)
Analog current command input
FIC _ 0~20mA
terminal
FOV Analog voltage output terminal 0~10V
FOC Analog voltage output termina 0~20mA
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A+, P+ H+ Series AC Motor Speed Controllr=sesesesr
FC Analog signal shared terminal
SC Digital signal shared terminal
KA Multifunctional output terminal
KB Multifunctional output terminal
ve Multifunctional output terminal
(normally closed) 250V AC/3A,
YA Multifunctional output terminal 30V DC/3A
(normally closed)
B Multifunctional YA, YB output

contact mutual terminal

RS+, RS- RS485 communication port

4-2-4 Control Loop Wiring Notice

(1) Please separate the control signal cable fheamtain loop cable, power
cables and power supply cable.

(2) In order to prevent interference that can cdalse operation, please use
glue shielding cable or two-ply shielding cable os@ specifications are
0.5-2mnf.

(3) Please confirm allowed requirements for usinffeidént terminals,
requirements such as power supply, maximum allovecknt

(4) Please connect the grounding terminal E withground correctly. The
grounding impedance is lower than €00

(5) Please select accessories correctly accordinthe requirements as
potentiometer, voltmeter and input current of défe terminals.

(6) Please check it correctly and confirm thenedsnistake after wiring.
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Chapter 5 Running
5-1 Digital Operating Panel

Main Display: Such ¢
Setting Frequency,
Running Frequency
\oltage, Current, Fault

Status Inccator Light:

Potentiomete

/Display State Switch Function Mod

Shift/ Enter Ke»

Stop / Fault Reset K
Reverse Moc

Figure Modify Key
/ Up and Down Key

Forward Mod

5-1-1 Key function description

Key name | Function description

Function selection key, to select and use funatienu

e Figures modification key, to modify function codends
parameter

) Shift key or Enter key

?:5’1 Quick press to switch figures, press-and-hold tafiom setup

R

(DPotentiometer of operating panel, when the frequénset

- up as controlled by potentiometer of operating paneotate
’Q; the potentiometer to get different frequency.
@Display switch, to press gently to display differemonitor
information
P Stop command key (apply to operating panel costaik),
= fault reset key
iy .
b Forward rotation command key
oy .
=) Reverse rotation command key

34



A+. P+, H+ Series AC Motor Speed Controllmssemsorese —— recowrenour A+. P+, H+ Series AC Motor Speed Controller
5-1-2 LED indicator light description 5-2 Operational Instruction of Digital Operating panel
Indicator light | Indicator D it (1) Parameter setupitaking modifying F1.04 as example
name light state escription : P
. . Program Key name Display Description
DRV Lighting /:\t(alténotor speed controller is on running A. To display setup frequency
: RDY picture (initial picture)
RDY Lighting AC motor speed controller is on standby 1 Power on
state. | EEEEE B. AC motor speed controller
FREF Lighting | Display area shows setup frequency. is on standby state.

To get into parameter setup

FOUT Lighting | Display area shows output frequency. 2 Press @ m@ state, and the first letter blinks

(means modifiable item)

IOUT Lighting | Display area shows output current. -
(& RDY The value “0” has beep
FWD Liahting | AC motor speed controller is in forward 3 |Press ~~ 4 ml .
9nliNg 1 otation state. times changed to 4",
I AC motor speed controller is in reverse . L :
REV Lighting rotation state. Quickly press The.tflashltngt : s;hlf:ted 2
I AC motor speed controller is in stop and fore i RDY positions to the fett.
STOP/RESET| Lighting | output state. 4 @ twice m Note: Quick pressing means
5-1-3 Display Description (Quick press the pressing time is within 2
Display Description means shift.) seconds.
1 . __” Display: Setup frequency 50.00Hz 5 Press @ RDY The value “0” has beepn
' [Fal.54] changed to “1”.
Jout _ once
2 S 5 Display: Output current 0.8A Press and hold i
Fout _ 6 o~ 2 Display: “1”
3 (GEE 56 ] Display: Output frequency 0.5Hz @ Wﬂ
4 (FBLES | Display: Parameter F1.50 @ el
play: . 7 = . Change “1” to “0”
_ _ _ ™ (BB e ErE]
. END Display: Parameter setup is modified and Press
confirmed successfully Press and hold After Confirm that the value F1.04
i : 8 - flashin '
5 oc1 Display: .Fault code, over current |n % ND _g has been modified
acceleration = , It
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displays
F01.05

Return to the original display
picture

9 /F:c-.\| RDY
Press ./ EEELEE

Notice: Press
main picture state.
(2) Different state displays and inquiry

Assume that t-@ ‘ameter is set up: the operatingl controls AC motor
speed controller to start and then stop (F1.02a99, the frequency is given
by the potentiometer of the operating panel

to put away modification ancedly return to the

(F1.01=3).
Program | Key name Display Description
KDV FREF .
o« . Setup f
1 Power on p frequency display
Q. Bk | | state
Rotate RDV FREF
2 E —— Setup frequency 5.0Hz
|Q; BIES . BE b irequency
DRY FREF ]
3 o * - Forward running of the
BI5GB | | frequency is on.
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Program | Key name Display Description
4 Press |Q} sy Shift to actual running
BiES B | | frequency display picture
once q y dispiay p
DRV Fout Modify setup frequency,
= the actual running
5 o | (B15.BE
Rotate Q’ frequency has been
changed from 5Hz to 15H
QJ DRV Iout Shift to output current
6 Press | ™ — display picture, the curren
Bl BE .
once output current is 10.00A
QJ DRV Shift to output voltage
7 Press | ™ - state, the current output
B8 Bk ’
once voltage is 20.00
g Press (©) o Shift to parameter setup
wice FBE.BE| | state
9 Press DRV Select code F00.04 for
modifying access
@ Fa@.gq] | o0
parameter
10 Press ang "% Display F00.04 which
P El<E B [ | means the running rotatio
hold % speed is 140
11 Foamad oy Return to main display
Press "/ | [BELS.EE| | picture, the setup
frequency is 15Hz
12 = il Stop AC motor speed
Press &= B15.8E8 | | controller, the setup
frequency is 15Hz
Notice: Through shift key, you can monitor setuggfiency, running
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frequency, output current, and output voltage innmmg AC motor speed
controller. The display of the main picture candostomized by your actual
need, and you can modify it by F0.00 setup. At $hene time, you can
monitor the content of relative display by F0.0148)

5-3 Simple Running and Relative Items
5-3-1 Setup, installation and wiring

According to detailed requirements to conduct ifegian and wiring
The figure is the simplest wire connection for thening as below:

: Motar
W

< g

Three-phase gb—
—
power supply 4

Swm

5-3-2 Wiring inspection

According to the wiring requirements of AC motoesg controller, check
if there are errors. After confirming there is n@stake, turn on power supply
to set up parameters.
5-3-3 Parameter setup

The basic parameter setup of running AC motor spmedroller must
have frequency setup and running signal sourcesetwrder that they can
start AC motor speed controller on one hand, adéicate running speed of
AC motor speed controller on the other hand.

Set up parameter F1.01 and F1.02 according todtpgirements. About
the setting-up method, please read chapter 5-2.
5-3-4 Running

Confirm that there is no mistake in wiring and paeger setup according
to requirements

Assume F1.01=3 (the frequency source coming fraapthtentiometer of
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operating panel)

F1.02=0 (running signal source coming from the afieg panel)

Press “FWD” to start AC motor speed controller, ghdn rotate the
potentiometer, AC motor speed controller accelsrgtadually.

Press “STOP” to stop AC motor speed controller

Notice: Observe state of the motor in running.nfadnormity takes place,
please stop running immediately (to press STOP &ay)turn off the power
and check it.
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meanearee At P+, H+ Series AC Motor Speed Controller

Chapter 6 Table of Functional Parameters

**Setting F3.15~F3.22 for 27 to 30, F3.30~F3.33 af®0~F74 are only for HCP+

Code Name Description Unit | Default
F0.00|Displays setup 0-32 1 1
F0.01|Frequency setup Read only
F0.02|Output frequency Read only
F0.03|Output current Read only
F0.04|Rotation rate Read only
F0.05| Voltage of DC bus Read only
F0.06 | Temperature Read only
FO0.07|PID display Read only
FO0.10|Fault record 1 Read only
F0.11 |Fault record 2 Read only
FO0.12|Fault record 3 Read only
F0.13|Fault record 4 Read only
Frequency at which the I3
F0.14 Read only
error takes place
F0.15 |Output current of last erroRead only
F0.16 |Output voltage of last errpRead only
F0.17 |DC voltage of last error |Read only
Output frequency of last
F0.18 Read only
error
F1.00|Main frequency setup 0.00-uppper limit frequency 010, 0.00
0: digital frequency setup
1: Analog voltage setup
2: Analog current setup
F1.01| Frequency setup 3. Keyboard POT setup 1 0
4. UP/DOWN setup
5.RS485 communication
frequency setup

41

Code Name Description Unit | Default
0: Keyboard
F1.02| Running setup 1: 10 terminal 1 0
2: Communication
0: Ineffective
F1.03| Stop button setup 1- Effective 1 1
F1.04 | Reverse setup O: Reverse prohibited 1 1
1: Reverse allowed
Maximum running Minimum running
F1.05 frequency frequency-400.00Hz 0.01 | 0.00
F1.06 Minimum running 0.00~maximum running 0.01 0.00
frequency frequency
F1.07| Acceleration time 1 ©6-6000.0S 0.1 | Change
F1.08| Deceleration time 1 ©6000.0S 0.1 | Change
. VF intermediate
F1.09| VF maximum voltage voltage ~500.0V 0.1 400.0
VF intermediate frequency ~
F1.10 VF fundamental maximum running 0.01 | 50.00
frequency
frequency
F1.11| VF intermediate voltage VF mlnlmum voltage ~ 0.1 | Change
VG maximum voltage
F1.12 VF intermediate VF minimum frequency ~ VR 001 250
frequency fundamental frequency
F1.13| VF minimum voltage 0~VF intermediate voltage 01 5.0Qa
F1.14|VF minimum frequency 0-VF intermediate 0.01 1.25
frequency
F1.15| Carrier frequency 1.0K-15.0K 0.1 Change
F1.16| Auto adjust carrier Reserved 1 0
F1.17| Back to default 8: Original factory settings 1 0
0: Unlocked up parameters
F1.18| Locked up setup 1: Locked up parameters 1 0
F2.00| Option of start mode 0L regula.r start/rg 1 0
start after inspection
F2.01| Option for stop mode 0/1 ~ slow down/auto stop L a
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raamer A+ P+, H+ Series AC Motor Speed Controller

Code Name Description Unit | Default
F3.05| FIC input filter time 0~25.0S 0.1 1.0
Fa.06|" Ov MinMUMVOltage | o_coy maximum voltage | 0.1 0
output
F3.07 FOV maximum voltage | FOV maximum voltage 01 100
output output~10V
F3.08 FOC minimum current 0~FOC maximum current 0.1 0
output
F3.09 FOC maximum current | FOC minimum 01 20.0
output current~20mA
F3.10| Frequency of low analog| 0~600.00 0.01| 0.00
F3.11| Direction of low analog 0/1 1 0
F3.12| Frequency of high analog0~600.00 0.01| 50.00
F3.13| Direction of high analog | 0/1 1 0
F3.14 Options for reverse of o1 1 0
analog
0: Ineffective
1: Jogging
2: Jogging forward
; 3: Jogging reverse
Input terminal FWD
F3.15 E 4: forward/reverse 1 6
(0~32)
5: Run
6: forward
7: Reverse
8: Stop
9: Multi-section terminal 1
10: Multi-section terminal 2
11: Multi-section terminal 3
12: Multi-section terminal 4
13: 13: Acc/Dec terminal 1
F3.16|MPUt terminal REV 14: 13: Acc/Dec terminal 2 1 7

(0~32)

PR R R
© o ~N O Ul

N
o

Code Name Description Unit | Default
F2.02| Start frequency 0.1810.00Hz 0.01 0.5
F2.03| Stop frequency 0.1810.00Hz 0.01 0.5
F2.04 Currgnt of start DC 0~150% pole rated current 1 1009
braking
F2.05| Time of start DC braking| 0~25.0S 0.1 0
F2.06 Currgnt of stop DC 0~150% pole rated current 1 1009
braking
F2.07| Time of DC stop braking| 0~25.0S 0.1 0
Fo.0g| AUlo torgue 0~20.0% 1 0
compensation
F2.09| Rated voltage of motor | ~9500.0V 0.1 380.0
F2.10| Rated current of motor 0 setup current of system 1 (. Change
F2.11 Current.rate of motor in 0-100% 01 40%
no loading
F2.12| Rotation rate of motor 0-6000r/min 1 1420
F2.13| Number of poles 0-20 2 4
F2.14| Rated slip of motor 0~10.00Hz 0.0l 2.50
F2.15| Rated frequency of motar0-400.00Hz 0.01| 50.00
F2.16| Resistance of stator 0-1000hm 001 O
F2.17| Resistance of rotor 0-1000hm 001 O
F2.18| Self inductance of rotor 0-1.000H 0.01 0
F2.19 Mutual inductance of 0-1.000H 001 0
rotor
Time of torque
F2.20 ) 0~10.00S 0.01| 0.10S
compensate filter
F3.00 FIV minimum voltage 0~FIV maximum voltage 0.1 0
input
FIV maximum voltage .
F3.01 input FIV minimum voltage~10V 0.1 10.0
F3.02| FIV input filter time 0~25.0S 0.1 1.0
F3.03 FIC minimum current 0~FIC maximum current 0.1 0
input
F3.04 FIC maximum current FIC minimum current 01 20.0
input input~20mA
43

: Frequency increase sign

: Emergency stop signal
: Fault reset signal

: PID in running

: PLC in running
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: Frequency decrease signal
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Code Name Description Unit | Default
F3.17|Input terminal S1 (0~32) |21 Startsignal for timer 1 1 1
22: Start signal for timer 2
F3.18| Input terminal S2 (0~32) 23: Counter pulse signal 1 18
] 24: Counter reset signal
F3.19| Input terminal S3(0~32 25: Memory clear 1 15
F3.20| Input terminal S4(0~32) 26: Start winding movement 1 16
*27: Stop £ pump
F3.21| Input terminal S5(0~32 *28: Stop 2¢ pump 1 8
. *29: Stop & pump
F3.22| Input terminal S6(0~32) *30: Stop 4 pump 1 9
0: Ineffective
F3.23|Output terminal MO1 (0~32) |1+ In running 1 01
2: Frequency reached
3: Fault
4: Zero speed
5: Frequency 1 reached
F3.24| Output terminal M02 (0~32) | 6: Frequency 2 reached 1 02
7: Acceleration
8: Deceleration
9: Indication for low voltage
F3 5| Alarm - output terminal ig _'Pmer 1 reached 1 03
YA,YB, YC (0~32) : Timer 2 reached
12: Phase completion
13: Procedure completion
14: PID upper limit
Alarm  output terminal KA, |15: PID lower limit
F3.28 KB (0~32) 16: 4-20mA disconnection 1 0
7| (*The board with KA,KB 17: Detection of overload
terminal only) 18: Examination for over torqye
26: Completion of winding
27: Counter reached
28: Intermediate counter
) reached
F3. 26| CutPUt terminal FOV 29: Water supply by constant | 1 0

(0~32)

voltage

“1" effective “2” ineffective
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Code Name Description Unit | Default
0: Frequency output
1: Current output
2: DC voltage
F3.27| Output terminal FOC (0~7) |2 A€ voltage 1 1
' P 4 Pulse output, 1 impulse/HZ
5.Pulse output, 2 impulse/HZ
6 Pulse output, 3 impulse/HZ
7.Pulse output, 6 impulse/HZ
F3.29| Terminal scan time 0.001~1.000S 0.0p1 0.02
Open delay time less than
F3.30| maximum frequency at YA, YB,0 ~ 6000 1S 10
YC
Closed delay time more than
F3.31|maximum frequency at YA, YB,0 ~ 6000 1S 10
YC
F3.32 Opgn delay time less than 0 ~ 6000 1S 10
minimum frequency at KA, KB
F3.33 Clloged delay time more than 0 ~ 6000 1S 10
minimum frequency at KA, KB
F4.00| Jogging frequency setting 0.00~max fequency 0j015.00
F4.01| Acceleration time 2 0~6000.0S 0.1s 10.0
F4.02| Deceleration time 2 0~6000.0S 0.1S 10.0
F4.03| Acceleration time 3 0~6000.0S 0.1s 20.0
F4.04| Deceleration time 3 0~6000.0S 0.1Ss 20.0
F4.05| Acceleration time 4/iogaing g4 g 01s| 2.0
acceleration time
F4.06| DECEIeTation time 4/jogging g4 g 01S 2.0
deceleration time
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Code Name Description Unit | Default
F4.07| Designated value of counter 0~65000 1 100
F4.08| Intermediate value of counter 0~65000 1 50
F4.09 Limitation of acceleration 0~200% 1% 150%
torque
F4.10 Limitation of constant speed 0~200% 1% 00
torque
Fa11 Prevent from over-voltage in o 1 1
deceleration
F4.12| Auto voltage regulation 0~2 1 1
F4.13| Auto energy saving 0~100% 1% 00
F4.14| Actuate voltage of braking pipé&hang 0.1 Change|
F4.15| Actuate ratio of braking pipe 40~100% 1 509
F4.16| Auto restart in power off 0~1 1 0
Fa17 Allowed time of power off up tc 0-10S 1 50S
restart
F4.18 Limitation of torque at racing 0-200% 1 150%
start
F4.19| Time of racing start 0~25.0S 1 0.0
F4.20| Restart time of fault 0~5 1 0
F4.21| Restart time of fault 0~100.0S 2 2
F4.22| Over torque of start 0~3 1 0
F4.23 Horizontal detection of over 0-200% 1 00
torque
F4.24| Detection time of over torque 0~20.0S 0.0 00
F4.25|Reach frequency 1 0.00-upper limit frequency 0,01 48
F4.26|Reach frequency 2 0.00-upper limit frequency 0,01 30
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Code Name Description Unit | Default
F4.27| Setup timer 1 0~10.0S 0.1 0
F4.28| Setup timer 2 0~100.0S 1 0
F4.29| Time of torque at constant spgé&d-6000.0S 0.1 | Change
F4.30| Reach frequency width 0.00-2.00 0.g1 0.50
F4.31|Jump frequency 1 0.00-upper frequency 0p1 O
F4.32| Jump frequency 2 0.00-upper frequency 0p1 O
F4.33|Jump frequency width 0.00-2.00 0.01 0.50
F4.34|Up/Down frequency step lengtf0~10.00Hz 0.01 0.1
F4.35|Up/Down frequency record 0: record 1:not record 1 O
F5.00| PLC memory mode 0~1 1 0
F5.01|PLC start mode 0~1 1 0
0: PLC stops after running in a
cycle
1: PLC stop mode, it stops after
running in a cycle
. 2: PLC circular running
F5.02| PLC running mode 3: PLC stop mode, circular 1 0
running mode
4: PLC operates at the last
frequency after running in a
cycle.
F5.03 Multi-section speed terminal |0.00~maximum running 001 10.0
1/Start frequency frequency
F5.04 Mulltl-sectlon speed terminal |0.00~maximum running 001 15.00
2/wind start frequency frequency
F5.05 Mulltl-sectlon speed terminal |0.00~maximum running 001 20.00
3/wind stop frequency frequency
F5.06| Multi-section speed terminal 4 0.00~maximum running 0.01 25.00
frequency
F5.07| Multi-section speed terminal 5 0.00~maximum running 0.01 30.00

frequency
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Code Name Description Unit | Default
F5.30| PLC running time 13 0~65000 1S 0
F5.31|PLC running time 14 0~65000 1S 0
F5.32|PLC running time 15 0~65000 1S 0
F5.33|PLC running direction 0~32767 1 0
F5.34|Wind function 0: switch off 1:switch on 1 0
0: PID prohibited
1: PID open
F6.00| PID start mode 2: Conditional running of PID.| 1 0
PID is open when external
terminal is effective.
0: Negative feedback mode
. of PID
F6.01|PID running mode 1: Negative and positive 1 0
feedback mode of PID
0: Select figure as target value
F6.02|PID target value 1: Take FIV as target value 1 0
2: Pick up FIC as target value
0: Take FIV as feedback valug
1: Take FIC as feedback valug
F6.03| PID feedback value 2:Take balance of FIV-FICas| 0
feedback value
3. Take balance of FIC-FIV as
feedback value
F6.04| PID figure target value 0.0~100.0% 0.1p6 0.0%
F6.05| Upper limit value for PID alarm0.0~100.0% 1% 100%
F6.06| Lower limit value for PID alarm0.0~100.0% 1% 0%
F6.07|Value for P of PID 0.0~200.0% 0.1% 100%
F6.08| Value for | of PID 0.0~200.0S, 0 is closed 0.1s 0.1s
F6.09| Value for D of PID 0.00.0~20.00 S, O is closed 0.ls 0.0
F6.10| Step as each PID starts 0.00~1.00Hz 0/0D.10Hz
F6.11| PID sleep frequency 0.00~120.0Hz (O'O.OHZ.) 0.00H2 0.01 | 0.00Hz
means sleep function is closed
F6.12 1S 10s

Wake up time of PID from sleqm)~2003

Code Name Description Unit | Default
F5.08| Multi-section speed terminal 6 0.00~maximum running 0.01 35.00
frequency
F5.09| Multi-section speed terminal 7 0-00~maximum running 0.01 40.00
frequency
F5.10| Multi-section speed terminal 8 0.00~maximum running 0.01 45.00
frequency
F5.11| Multi-section speed terminal 9 0.00~maximum running 0.01 50.00
frequency
F5.12 Multll-sectlon speed 0.00~maximum running 001 10.00
terminal 10 frequency
F5.13 Multl.-sectlon speed 0.00~maximum running 0.01 10.00
terminal 11 frequency
F5.14 Multl.-sectlon speed 0.00~maximum running 0.01 10.00
terminal 12 frequency
F5.15 Multl.-sectlon speed 0.00~maximum running 0.01 10.00
terminal 13 frequency
F5.16 Multll-sectlon speed 0.00~maximum running 001 10.00
terminal 14 frequency
F5.17 Multl.-sectlon speed 0.00~maximum running 0.01 10.00
terminal 15 frequency
F5.18 I?LC running time 1/winding 0-65000 1S 100
time
F5.19|PLC running time 2 0~65000 1S 100
F5.20|PLC running time 3 0~65000 1S 100
F5.21|PC running time 4 0~65000 1S 100
F5.22|PLC running time 5 0~65000 1S 100
F5.23|PLC running time 6 0~65000 1S 0
F5.24| PLC running time 7 0~65000 1S 0
F5.25|PLC running time 8 0~65000 1S 0
F5.26|PLC running time 9 0~65000 1S 0
F5.27|PLC running time 10 0~65000 1S 0
F5.28|PLC running time 11 0~65000 1S 0
F5.29|PLC running time 12 0~65000 1S 0
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Code Name Description Unit | Default
F6.13 Wake-up value of PID from 0~100% 1% 0
sleep
F6.14 Qorrespondlng value of PID 0-10000 1 1000
display
F6.15| Digital number PID display 1~5 1 1
Digital number of decimal
F6.16 figure of PID display 0-4 1 1
F6.17|PID upper limit frequency O~maximum - running 0.01 48.00
frequency
F6.18| PID lower limit frequency O~maximum - running 0.01 20.00
frequency
0: Always in work mode,
when PID is open
1: When feedback reaches
F6.19|PID work mode P6.05, it will work at 1 0
minimum running frequency.
When feedback reaches F6.06,
PID will begin to work..
F6.20| Deviation limitation 0~10% 0.1% 1.0%
F6.20{KB1, KA1 0-14 2
F6.21|KB2, KA2 0-14 1
F6.22|KB3, KA3 0-14 4
F6.23| KB4, KA4 0-14 3
F6.24|KB5, KA5 0-14 6
F6.25|KB6, KA6 0-14 5
F6.26|KB7, KA7 0-14 8
F6.27|KB8, KA8 0-14 7
F6.28| Time second setting 0~60 1 0
F6.29| Time minute setting 0~ 6( 1 0
F6.30| Time hour setting 0~2¢ 1 0
F6.31| Time day setting 1~31 1 0
F6.32| Time month setting 1~ 1z 1 0
F6.33| Time year setting 00 ~ 99 1 0
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Code Name Description Unit | Default
F6.34| A pump 0-3 1
F6.35(B pump 0-3 1
F6.36|C pump 0-3 1
F6.37|D pump 0-3 0
F6.38|E pump 0-3 0
F6.39|F pump 0-3 0
F6.40|G pump 0-3 0
F6.41| Pressure allowance of pump u® ~ 25.0% 0.1 5
F6.42| Running frequency of pump uf 0 ~ max frequency 0.01 48
F6.43| Delay time of pump up 0 ~ 3600.0S 1 10
F6.44| Reserved

F6.45 (Ij;svsnsure allowance of pump 0 - 25.0% 01 5
F6.46 (Ij?:vr\l/:mg frequency of pump 0 ~ max frequency 0.01 48
F6.47|Delay time of pump down 0 ~ 3600.0S 1 10
F6.48| Reserved

F6.49| Time of injunction gate 0~10S 0.3 1
F6.50| Time of pull gate 0~10S 0.1 1
F6.51| Circuit time 0 ~ 65535 min 1 480
F6.52| Start time T1 00 ~ 23:59 0.1 0
F6.53| Start time T2 00 ~ 23:59 0.1 0
F6.54| Start time T3 00 ~ 23:59 0.1 0
F6.55| Start time T4 00 ~ 23:59 0.1 0
F6.56| Start time T5 00 ~ 23:59 0.1 0
F6.57| Start time T6 00 ~ 23:59 0.1 0
F6.58| Start time T7 00 ~ 23:59 0.1 0
F6.59| Start time T8 00 ~ 23:59 0.1 0
F6.60|Pressure 1 00 ~ 23:59 0.1 0
F6.61| Pressure 2 00 ~ 23:59 0.1 0
F6.62|Pressure 3 00 ~ 23:59 0.1 0
F6.63| Pressure 4 00 ~ 23:59 0.1 0
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Code Name Description Unit | Default

Fg.09|0-20MA analog output of 1) oornr 1 -
low calibration coefficient

Fg.10{0-20MA analogoutput of | oorop 1 -
high calibration coefficient
F d/R ti . .

F8.11 orwar _everse opera |on_ O~maximum running frequency 0.01 0.00
compensation frequency point

F8.12 Up/Down frequency 0: record 1: not record 1 0
record

Code Name Description Unit | Default
F6.64|Pressure 5 00 ~ 23:59 0.1 0
F6.65|Pressure 6 00 ~ 23:59 0.1 0
F6.66|Pressure 7 00 ~ 23:59 0.1 0
F6.67|Pressure 8 00 ~ 23:59 0.1 0
F6.68| Sleep section mode 0~ 255 1] 1
F6.69| Sleep pressure allowance 0~ 25% | 5
F6.70| Sleep continual time 0 ~ 3600.0S 0.1 30
F6.71| Sleep frequency 0 ~ max frequency 1 22
F6.73|Wake-up pressure allowance 0~ 25% 1 5
F6.74| Wake-up time 0 ~3600.0S 0.1 3
— 0:4800 1:9600
F7.00| Speed of communication 219200 3- 38400 0
0: 8N1 FOR ASC
1:8E1 FPR ASC
s 2:801 FOR ASC
F7.01{ Communication mode 3:8N1 FOR RTU 0
4:8E1 FOR RTU
5:801 FOR RTU
F7.02|Local address of communicatiob~240 1 0
F8.00| Superior applications 0: Locked 1: Unlocked 1 0
F8.01| Setup system 0:50Hz  1:60Hz 1 0
Option of constant torque or |0: Constant torque
F8.02 . 1 0
changing torque 1. Changeable torque
F8.03 Setup of guaranteed level of Change 1 Change
over voltage
F8.04 Setup of guaranteed level of lc‘&hange 1 Change
voltage
F8.05 Setup of guaranteed level of 40~120C 1 85/95C
over temperature
F8.06 Sptup of displaying current f"t*6~1o.os 01 20
time
Fg.07|0 1OV analog output of low 1) oo 1 -
calibration coefficient
Fg.0g| 0 1OV analog output of high 1) oorne 1 ;
calibration coefficient
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Chapter 7 Detailed Explanations of Parameters
7-1 Parameters for Monitoring

F0.00 | Display setup ddf&0

00 Display frequency setup

01 Display frequency output

02 Display current output

Range |03 Display rotation rate output/ PID target value
00-32 |04 Display main loop DC voltage

Display temperature of module in AC motor
speed controller

06 Display of PID feedback

05

User can set the initial image of AC motor speedtrmdier as the image
which the user most desires through F0.00 setupssto make monitoring
more convenient.

For example, if the user wants to monitor rotatiate by main display image,
the user can make the image display rotation nateeliing F0.00 as 03. The
default of the parameter is 00. Therefore, it digplfrequency setup directly
when the power is on.

FO0.01 Frequency setup

Display the current frequency of AC motor speexdtiasler.

You can monitor current frequency setup of AC maipeed controller by
examining the content of the parameter.

F0.02 Output frequency

Display the present output frequency of AC motaresh
controller.

You can monitor present output frequency of AC mapeed controller by
examining parameter F0.02.

‘ FO0.03 | Output current
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Display the present output current of AC motor spee
controller.
You can monitor present output current by examimiagameter F0.03.

F0.04 Rotation rate
Display the present rotation rate of motor.
You can monitor actual rotation rate of motor bamning parameter F0.04.

F0.05 \oltage of DC bus

Display the voltage of DC bus in main loop of ACtorospeed
controller.

You can monitor present voltage of DC bus of mawplin AC motor speed
controller by examining parameter F0.05.

F0.06 Temperature

Display the present temperature of AC motor spamdroller
module.

You can monitor present temperature of AC motoedpmntroller module by
examining parameter F0.06, which will help you makgudgment on the
running condition of AC motor speed controller.

F0.10 | Error record 1

FO0.11 | Error record 2

F0.12 | Error record 3

F0.13 | Error record 4

Record the latest four errors of AC motor speeatroder.

You can check condition of latest four errors bymining F0.10 to F0.13.
These four parameters can help user make a judgownthe running

condition of AC motor speed controller and find taise of production error
and eliminate concealed trouble.
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F0.14 | Frequency at which the last error takes place
F0.15 | Output frequency of last error
F0.16 | Output current of last error
F0.17 | Output voltage of last error
F0.18 | DC voltage of last error
They display the detailed status of the latestrerr
You can check the actual setup frequency, actuapubu
frequency, and DC voltage of main loop in AC mospeed
controller by examining these parameters respédgtive

You can check detailed state when the latest etakes place by
examining the content of F0.14-F0.18. You can erantine setup frequency,
actual output frequency, and actual output curesrat actual output voltage,
DC voltage of main loop. According to the aboveagatou can analyze the
cause of errors and find a solution quickly, whiglll help maintenance
personnel in repairing work.

What more important is that for the Model A. P. kbu can use setup
mode to choose main image freely and to monitcatedl content directly
through F0.01-F0.08, but also you can examine @élabntent by directly
switching the operating panel.

When the operating panel is set for the followingrf conditions, you
can check related content by pressirut » Tekepsfrequency as main
image for example as below

Step | Press key Display Explanation

A. AC motor speed controller is in
standby mode.
Turn on B. The main image is displaying setup
power frequency.
C. the main image is displaying setup
frequency when FREE light is on
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Start AC motor speed controller

A. AC motor speed controller is i
running and DRV light is on.

B. The image is displaying sety
frequency.

C. AC motor speed controller is
forward state when forward light
on.

1P

=]

Switch display image; switch to actu
output frequency.

A. AC motor speed controller is i
forward state.

B. The actual output frequency
50.00Hz.

C. FOUT light is on.

al

is

~| A. The actual current output is 2.5A

Switch display image; switch to actu
output current.

once B. The current image is displayin
actual output current when 10T lig
is on.
Press DRY Switch display image; switch to actu
] —_ | output voltage.
@ | [meee 7T
A. The current actual output voltage
once 380V.
Press - Switch to main image
t . - A. Return to main image which wi
display setup frequency.
once B. The setup frequency is 50.00Hz

al

al

S
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7-2 Parameters for basic running
F1.00 | Setup of main frequency default: 0.00Hz
Range | 0.00-uppper frequency Unit 0.01

When F1.01 is set for 0, which is frequency setpiion. When the setup
mode is figure digital frequency, running frequenafy AC motor speed
controller is decided by F1.00.

In running, you can change frequency by modifyingtent of parameter
F1.00 or by pressing upward key or downward keyolfi change frequency
by modifying F1.00, the modified content will beotd when AC motor
speed controller stops running or power is off.

If you change frequency by pressing upward or dommwkey, the
modified content will not be stored when AC mot@esd controller stops
running or power is off. Stored F1.00 will be wadkehen AC motor speed
controller is started next time.

F1.01 | Frequency setup default: 0

Range 0-5 Unit 1
Content | O: Digital frequency setup

1: Analog voltage setup

2: Analog current setup

3. Keyboard POT setup

4 UP/DOWN setup

5: RS485 communication setup

Frequency setup option is used in selecting runifiiequency of AC
motor speed controller.

0: Digital frequency setup

Running frequency of AC motor speed controllerasided by F1.00. You
can change running frequency by pressing upwardioavnward key on
operating panel. Refer to F1.00 in detail.

1: Analog voltage setup

Running frequency of AC motor speed controller éxided by external
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voltage signal (0-10V), put into AC motor speed tcolfer through FIV
terminal. There are two modes of external voltageas: one is designated
signal ranging from O to 10V; the other is desigdaby POT. Refer to the
following diagram for connection method.

Three phase ° R
power =zupply [ ] S
L

—+—t FIV =

——t FC I 1

-]
g<c
FL!

Explanation: control the running frequency of ACtorocspeed controller
from O to 10V by FIV or FC

Three phase
power supply —E
—t+10V
0-10V I:]‘—v—r— IV L 1

ch =

Explanation: control running frequency of AC motgpeed controller
been sent FIV voltage signal by external POT (10Kph

2: Analog current setup

The running frequency of AC motor speed controierdecided by
external current signal (0-20mA). Control the rumgpfrequency of AC motor
speed controller by external terminal FIC.

= v
g<cC

L = -
- =
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Three phase power
supplyp ® pra— R U Motor
o— s Vo M
[ E— N W
n
——— FIV arth
0-20mA ! ! B Farth
lL [ FC Earth

3: Keyboard POT setup

You can control running of AC motor speed contirdiig the POT knob
on operating panel. That would be very conveniea: attention to the POT
knob on operating panel with function of switchimgnitor images. Please be
careful to use it.
Q; Turn: change running Fa Press: switch between

; frequency ; monitoring images

4: UP/DOWN setup

The running frequency is controlled by external DBYVN terminal.
External terminals can be selected from F3.15 t@F3Jeen selected one of
external terminals as UP/DOWN. When UP is Effectthe frequency will go
up. When DOWN s effective, the frequency will gmah. When both UP and
DOWN are effective, the frequency will be the same.

Three
phase o— U Motor
e %ﬁ_ : Wi
_- T w [
m =
—‘;‘I:I'gi 51 Ed
Se

Parameter: F3.17=15, S1 terminal will be set inrhtele.
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F3.18=16, S2 terminal will be set in DOWf¥de.

Explanation: When Up is effective (Up is connectdiadquency will go up.
When Down is effective (Down is connected), frequyewill go down.

F1.02 | Running setup default:0
Range | 0-2 ‘ Unit | 1
0: Operating panel
Content 1: 10 terminal
2: RS485

Running setup option is used in setting signal caur

0: Operating panel

Operating panel sends running signal. The runnihgA@ motor speed
controller can be controlled by the FWD key (Fojaand REV (Reserve)
key in operating panel of AC motor speed controlness stop key to stop
running of AC motor speed controller.

Procedure | Press key Display Explanation

Presume the frequency is set at 10.0Hz
Turn on

L | power

A. AC motor speed controller is in
bay running mode.
2 FWD 310,00 B. AC motor speed controller is in
forward
C. The running frequency is 10.00Hz
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A. AC motor speed controller is in
reverse running mode.
3 REV @l B. Switch between forward and reverse
of AC motor speed controller

C. The running frequency is 10.00Hz

A. AC motor speed controller stops
running
4 RESET | (G165 a0 B.
AC motor speed controller is in
standby mode.

1: 10 terminal

IO terminal sends running command. You can setwgreal terminal at will.
The default of FWD terminal is forward and the ddtfaf REV is reverse.
You can form two-wire-system or three-wire-systeomtcol mode by using
IO terminal.

A. Two-wire-system mode

Three phas]e- o—
power =upply |
—

—o o0—% I'WD

| —"0o——4 REV 4
sC

Mator

]
g£<cC

Parameter: F3.15=6
F3.16=7
Actuating explanation:

Shape and conditior] "
Condition of AC motor speed controller
K1 K2
ON OFF Forward
OFF OFF Stop
OFF ON Reverse
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| ON ‘ ON ‘ Keep running condition
B. Three-wire-system mode

Three phase °—4R U 4 Motor
current b S V4
Sw3 Swi —
T g
m_Sw.
s3 B

I SC

Use S1, S2, or S3 as input terminal for exterrgalai
Parameter: F3.17=6 S1 is in forward

F3.18=7 S2 is in reverse

F3.19=9 S3 is in stop mode

F1.02=1 external terminal input

Output frequency

| /A e

2: RS485
Serial interface sends running command to AC mepmred controller. AC

motor speed controller will receive command fronp@pcomputer by serial
interface.

F1.03 | Stop button setup default 1

Range 0-1 Unit 1

0: stop key is ineffective
1: stop key is effective

Content

When the running setup option is 1 or 2, equalsuheing command coming

from external terminal or RS485, you can set steg k on operating
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panel as ineffective or effective to prevent wroagning.

When F1.03 is set for 0, equals stop key is inéffec stop key cannot stop
running of AC motor speed controller.

When F1.03 is set for 1, equals stop key is effecttop key can stop running
of AC motor speed controller.

Attention: please dismiss running signal after you stop AComaepeed
controller with pressing stop key. And restart AGtan speed controller then.

Three phase R | ' Motor
power supply

E— 4

— 4

K1 =

Eo—nREV
b SC

=03
g<z

L

Procedure Key and state Explanation

Forward of AC motor speed

1 K1 connected
controller starts

(K1 still connected) pressAC motor speed controllgr

2
stop key stops
3 K1 disconnected Running signal is removed
Forward of AC motor speed
4 K1 connected
controller starts
F1.04 Reverse setup default 1
Range 0-1 Unit 1
0: Reverse prohibited
Content
1: Reverse allowed

Many machines only allow one single direction ofatmn but not
reverse; otherwise, mechanical fault or accideny talie place. You can set
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machines in one single rotation mode by the paramet

0: Reverse prohibited

Reverse of motor is prohibited. When F1.04 is deteaerse prohibited,
switching between forward and reverse will be ieefifve.

1: Reverse allowed

Motor allows reverse, switching between forward amderse will be
effective.

F1.05 | Maximum running frequency default 50.00

Range Minimum running frequency~400.00Hz

The running range of AC motor speed controllerasveen 0.1~400.00Hz.
Therefore, AC motor speed controller tends to righ lspeed. Generally,
motor and other machine run at 50Hz of the freque@eer running may get
mechanical fault or accident.

You can limit maximum running frequency of motay the parameter
preventing motor from high speed, wear of macharel concealed trouble.
You can set a maximum running frequency for AC maipeed controller
according to actual need in production and teclesgpreventing wrong
running.

F1.06 Minimum running frequency defaul®0.

Range 0.00~maximum running frequency

Some machines and devices cannot be operated betenain rotation
speed in techniques. Especially, POT tends toaje¢ bperation. You can put
a limit to the minimum running frequency by the gnaeter. If the setup
frequency signal is below that limit, AC motor speeontroller will still
output minimum frequency. AC motor speed controtiperates at frequency
between minimum running frequency and maximum nmgnfrequency,
which can prevent false actuating and prevent @adriof motor caused by
low running frequency.

F1.07 Acceleration time default *

F1.08 Deceleration time default *
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Range 0.1~6000.0 |

ACC time is the time which reaches maximum runnfrgguency from
0.00Hz in AC motor speed controller. DC time is tit@e which lowers
minimum running frequency from maximum running eqcy in AC motor
speed controller.

F1.05 maximum running

frequency | [mm===s 3 o :
Setup running frequency ’

T

hee time De time

The default of acCElgrgtitn/deceleration e of AGtor speed controller is
the primary acceleration/deceleration time. If yoeed to use other
acceleration or deceleration time, you will haveab by external terminal.

F1.09 | V/IF maximum voltage defat0O
Range | V/F intermediate voItage~500.0bMinimum unit 0.01
F1.10 | V/F fundamental frequency défao
Range | V/F intermediate frequency ~ | Minimum unit 0.01
maximum running frequency
F1.11 | V/F intermediate voltage et
Range | V/F minimum voltage ~ V/F Minimum unit 0.1
maximum voltage
F1.12 | V/F intermediate frequency adif2.5
Range | V/F minimum frequency ~ V/F Minimum unit 0.01
fundamental frequency
F1.13 | V/F minimum voltage defal§.0
Range | 0.0 ~ V/F intermediate voltage Minimum unit 0.1
F1.14 | V/F minimum frequency defallle5
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Range | 0.0 ~ V/F intermediate Minimum unit 0.01

frequency

F1.09 to F1.14 of the parameters determine V/FewfvAC motor speed
controller. Set. V/F curve corresponds with diffaread.

Constant torque curve: apply to constant torquel,l@autput voltage and
output frequency in linear.

Down torque curve: apply to double torque loade litan and pump. Load
which will increase as increasing of rotation rigtéow in beginning.

High start torque curve: apply to heavy machinepsehload will quickly

decrease to a certain value in beginning.

High start torgue curve

A

F1.09 fp----—-=-=——=-%¢-—= Constant torgue curwe

Down torgue curwe

FLII fpmmmmmmm

F1.13 F=

| F1.09:
F1.14 TFlL12

F1.10 T1.05
Maximum V/F voltage.

Maximum V/F voltage which is set according to tlagmeter of motor
brand will be at the rated voltage of motor in gahéNVhen motor is far away
from AC motor speed controller, over 30m, it sholoddset for higher value.
F1.10: Standard V/F frequency

Please set according to the rated running voltagguéncy of motor.
Do not change standard V/F frequency setup. Otlserwthat may damage
motor.
F1.11: intermediate V/F voltage

Set intermediate V/F voltage according to the dmead. Improper
setup will cause over current of motor or insuéfiiti output of torque, or even
will cause protection of AC motor speed controllecreasing the value of
F1.11 will increase output torque. Meanwhile, otitpurrent will increase as
well. Please monitor output current while changihg value of F1.11. The
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general requirement for setup is as the followiRgr start smoothly of AC
motor speed controller, the current must be inliing of AC motor speed
controller in starting. Adjust up value of the paeter slowly until ideal value.
Do not try to increase the value greatly. Otherpitssay cause protection of
AC motor speed controller or fault.
F1.12: intermediate V/F frequency

V/F intermediate frequency determines the interatedipoint of V/F
curve. Improper setup will cause insufficient tagqur over current protection
of AC motor speed controller. Do not change thess&alue of the parameter
in using.
F1.13: minimum V/F voltage

V/F minimum voltage setup is related to start terqincreasing the
value properly for the parameter may increasedihgue of starting, and also
cause over current. Generally, do not change the
F1.14: minimum V/F frequency

V/F minimum frequency determines the initial paifitv/F curve, which
is the minimum start value of AC motor speed cdlgro
Different loads have different V/F curves. Accoglito the actual situation,
adjust the V/F curve setup properly for AC motoeesp controller. Refer to
the following table for the specific default of éamodel of AC motor speed
controller.
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Parameter
F1.07 F1.08 F1.11 F1.15
Model
HCA20P4 7 7 15 10
HCA20P7 8 8 14 10
HCA21P5 9 9 14 9
HCA22P2 10 10 13 9
HCA23P7 12 12 13 5
HCA25P5 15 15 12 5
HCA27P5 18 18 11 5
HCA40P7 8 8 27 10
HCA41P5 9 9 26 9
HCA42P2 10 10 25 8
HCA43P7 12 12 24 8
HCA45P5 15 15 23 7
HCA47P5 18 18 22 6
HCA4011 20 20 22 5
HCA4015 22 22 20 5
HCA4018 28 28 20 4
HCA4022 30 30 19 4
HCA4030 35 35 18 4
HCA4037 38 38 18 4
HCA4045 40 40 17 4
HCA4055 45 45 17 3
HCA4075 50 50 16 3
HCA4090 60 60 16 2
HCA4110 80 80 15 2
HCA4132 100 100 15 2
HCA4160 120 120 14 1
HCA4185 150 150 13 1
HCA4200 200 200 12 1
HCA4220 200 200 12 1
HCA4250 220 220 12 1
HCA4280 250 250 12 1
HCA4300 280 280 11 1
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F1.15 | Carrier frequency default

Range 1-15 unit 1

Carrier frequency decides the switch frequencyoefgr module in AC motor
speed controller. AC motor speed controller witlffedent frequency has
different default because carrier frequency isciéfe by noise, heat effect and
disturbance.

Carrier frequency ) Effect on
Noise Heat rate .
F1.16 environment

Higher— Lower | Higher— Lower | Lower— Higher | Lower— Higher

Learning from the content of the above table, higlearier frequency, lower
noise, and higher heat rate will cause greatectedfe environment.
Therefore, when environment does not allow AC matpeed controller
running with noise, you shall increase the valu&bfl5. The maximum load
of AC motor speed controller will decreadeor further occasion between
motor and AC motor speed controller, you shall lode value of F1.15 to
decrease power leakage in wires and between wirgmund.

When the temperature of environment and load obmate higher, you shall
lower the value of F1.15 to improve the thermalpgmy of AC motor speed
controller. Refer to table in F1.14 for the defaflF1.15.

F1.17 | Back to the default defaQlt:
Range 0-8 Unit 1
Content 8: the original factory setting

When improper parameter setup or wrong operation,yay set F1.17 for 08
to restore all parameters to the default, and tymun can set them again
according to actual need.
Attention: when locked parameters are effectivat th F1.18=1, you cannot
carry out and change initialization of parametBisase unlock first, and then
set these parameters.
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F1.18 | Locked up setup default O
Range 0-1 Unit 1
Content 0: Unlocked parameters
1: Locked parameters

You can lock up parameter by F1.18 to prevent atedl personnel from
improper changing and running.

When F1.18 is effective, that is parameters arkddcParameters cannot be
changed except this parameter and dominant fregusatap.

7.3 Parameters of basic applications

F2.00 Start mode default O
Range 0-1 minimum unit 1
Content 0: Start at start frequency
1: Racing start

There are two start modes for Model A. P. H. Yon salect from F2.00
according to the condition of machinery.

0: Start at start frequency

Most loads do not need special requirement in .starigeneral, start the
machine at start frequency that is the regulat stade.

1: Racing start

Racing start is suitable for restart in fault redetthis situation, AC motor
speed controller can automatically judge the rotatiate and direction of
motor when you use racing start. And also starthepstopped motor directly
according to the result of measurement and follpw-u
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Rotation rate of
motor

1
i
Output fragquency of I

frequency conwverter r\/—
'

T T

1 1

| |

4 | I—

. o

Bunning command

Attention: when AC motor speed controller startsraging start mode, AC
motor speed controller will keep track of the spdeam high to low
frequency. High current may be in start, and meetiver current is possible.
Therefore, please notice over current level setfp9( setup) the specific
value depends on the load.

Besides, when the value of 4.09 is set too lowyiiit start up follow-up
slowly. In the follow-up process, if current surpas follow-up level, AC
motor speed controller will stop follow-up. Once tburrent is decrease down
the level, AC motor speed controller will resumbda-up again.

F2.01 Stop mode default 0
Range 0-1 Unit 1
Content 0: Decelerate to stop
1: Free running stop

You can choose a suitable stop mode accordingetadtual load.

0: Deceleration stop

Once AC motor speed controller receives stop commianvill carry out
deceleration according to the deceleration time deaease output gradually
until the output frequency reaches the frequencgtiap.
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A

Bunming
frequency

Stop frequency

L
!\\a\ Free operation stop
| e »

'ﬂ—|—"|

Stop time De braking

In stop mode after stop frequency is reached, wouchoose DC braking
and other options. If you do not choose DC brakihgyill stop in free
running stop mode.

1: Free running stop
When AC motor speed controller receives stop conaiménwill stop
frequency output and it will have free running wlibld until it stops.

F2.02 Start frequency setup default 0.5

Range 0.10-10.00| Unit | 0.01

Start frequency is the initial frequency when ACtonespeed controller
starts. For inertia, heavy load, and device whigmands large torque,
increasing start frequency can get them starteilyebkowever, if the start
frequency is set the value too high, it may cawss ourrent protection.

Setup
frequency

Start frequency

Funning
command
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F2.03 | Stop frequency setup defaut

Range 0.10-10.00| Unit | 0.01

When AC motor speed controller receives stop conamiamvill begin to
carry out deceleration and decrease output gradaattording to the fixed
time until reaching stop frequency. Then it wiliveafree running stop or DC
braking stop according to the setup.

Junnning
Erequency

Stop frequency

¥

k

Daceleration stop

Eurning command

De braking stop

Free operation

=top

N L
F2.06 Stop DC braking current default 100
Range | 0-150 ‘ Unit ‘ 1
F2.07 Stop DC braking time default 0
Range | 0-250 ‘ Unit ‘ 1

t

When DC braking is ineffective, AC motor speed coligr decreases
rotation rate until reaching stop frequency. AC onatpeed controller will
stop output by free running stop

DC braking in stop is suitable for site which nedmtaking in strict

requirement.
DC braking current in stop is the ratio of ratedrent of AC motor speed

controller. Adjusting the parameter has differematiding torque.

DC braking time is lasting. And when it is 0, DGbking is ineffective.
Refer to the explanations of F2.03, F2.04 and Fth0gelated details.

F2.08

Auto torque compensation

default 5%

Range

0.1-20%

Unit

| o1

F2.04 Start DC braking current default 100
Range | 0-150 ‘ Unit ‘ 1

F2.05 Start DC braking time default 0
Range | 0-250 ‘ Unit ‘ 1

DC braking in start is suitable for fan in stop racand moving load.
Before AC motor speed controller starts, motomidree running mode and
the rotation direction is not specified, AC motail wend to get over current
protection in start. Therefore, you shall open D@king to let load stay in
stop mode before starting, and then start AC mepmed controller. This
procedure can prevent over current protection.

DC braking current in start means that is the raficated current of AC
motor speed controller. Adjusting F2.04 will geffalient braking torque.
While setting value of parameter, you can adjudtam low to high until
reaching sufficient braking torque according to dtual load.

DC braking time is lasting. And when it is 0, DGbking is ineffective.
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Adjusting parameter F2.08 will increase voltage ahthin higher torque.
Attention: increasing torque by a great margin make motor heated.
Set proper increasing voltage according to thechabad.

v

100 %

Torque compensation
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F2.09 | Rated voltage of motor default 38%.0
Range | 050000V |  Unit | 0.01
F2.10 | Rated current of motor default *
Range ‘ ‘ Smallest unit‘ 0.1
F2.11 | Rated current of motor in no loading defdait
Range ‘ 0-100 ‘ Unit ‘ 1
F2.12 | Rated rotation rate of motor defaul204
Range| 0-6000 |  unit | 1
F2.13 | Relative number of motor default 4
Range| 010 |  Unit | 1
F2.14 | Rated slip of motor default 2.5
Range| 0100 |  unit | 0.1

The above parameter groups are the motor nameplase follow the
nameplate while setting parameters.
F2.09 rated voltage of motor
Please set rated voltage of motor according t@gelvalue on nameplate.
F2.10 rated current of motor
Please set rated current of motor according to dingent value on the
nameplate. If the running current exceeds the vaflwated current, AC motor
speed controller will activate protection to praigc motor.
F2.11 rated no load current of motor
The value of no load current of motor would affetp compensation. No
load current is the percentage of motor current.
F2.12 rated rotation rate of motor
The value of parameter F1.12 is related to 50Hzhef rotation rate for
displaying .Generally, it shall be set accordinghi® value on the nameplate.
Display the actual rotation rate of motor. You sahparameter F2.12 for
actual rotation rate at 50Hz.
F2.13 number of poles
Set the number of pole pairs of motor by adjustitig parameter according to
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the value on nameplate

F2.14 rated slip
When AC motor speed controller drives a motor, riiere slip increase the
more load increase. Adjusting F2.14 will set congation rate and decrease
slip and make motor approach simultaneous rotaiten

F2.15 | Rated frequency default 30H
Range | 0.00-400.00 | Unit | 0.01
F2.16 | Resistance of stator defau
Range | 0-100.00 | unit | 0.01
F2.17 | Resistance of rotor defaul
Range | 0-100.00 | unit | 0.01
F2.18 | Self inductance of rotor defaul
Range | 0-1.000 | unit | 0.001
F2.19 | Mutual inductance of rotor defdul
Range | 0-1.000 | unit | 0.001

The above parameters are of motor.

F2.15 Rated frequency of motor

Please set rated frequency of motor according tmmmameplate.

F2.16 Resistance of stator

F2.17 Resistance of rotor

F2.18 Self inductance of rotor

F2.19 Mutual inductance of rotor

Set the above parameters according to the actodit@n of motor.
7.4 Parameters for input and output application

F3.00 | FIV minimum voltage input default O
Range‘ 0~FIV maximum voltage input ‘ Unit‘ 0.1

F3.01 | FIV maximum voltage input default 10.0
Range‘ FIV minimum voltage input~110.0V‘ Unit‘ 0.1

F3.02 | FIV input filter time default 1.0
Range‘ 0-25.0 ‘ Unit ‘ 1
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F3.00 FIV minimum voltage input
FIV minimum voltage input value is related to freqay of low analog.
\oltage signal below the value is as ineffective.on

F3.01 FIV maximum voltage input
FIV maximum voltage input value is related to fregay of high analog. For
voltage higher than the value, the machine will sperate by value.

The value of F3.00 and F3.01 which are suitableipger computer with
different output deciding the range of input voiadpue to disturbance and
other reasons, error running is apt to take plaide signal no more than 1V.
Set F3.00 to avoid the signal below 1V for impragyithe anti-disturbance
capacity.

F3.02 input filter time
Value of input filter time decides the analog resg® speed of AC motor
speed controller. With the increasing value of E3.8C motor speed
controller will get slower for responding of analdgange.

F3.03 | FIC minimum current input defailt
Range‘ 0~FIC maximum current input ‘ Un‘t 0.1
F3.04 | FIC maximum current input defaudt@
Range‘ FIC minimum current input—20.0m4 Unit ‘ 0.1
F3.05 | FIC input filter time defadl.0
Range‘ 0-25.0 S ‘ Unit‘ 0.1

F3.03: FIC minimum current input
FIC minimum current input is related to frequendyaw analog. AC motor
speed controller will take current signal belowwaabf F3.03 as ineffective.
F3.04: FIC maximum current input
FIC maximum current input is related to frequenthigh analog. For current
command higher than value of F3.04, AC motor spexdroller will operate
by value.
F3.05: FIC input filter time
FIC input filter time decides how fast AC motor sdecontroller responds is

79

LR L A+. P+, H+ Series AC Motor Speed Controller

in analog change. With the increase of value o053AC motor speed
controller will respond more and more slowly in lgachange. The output of
AC motor speed controller will be relatively stable

Refer to explanation of F3.00 to F3.02 for relatameters. If the
external input is voltage signal, please refer 3008-F3.02. If the external
input is current signal, please refer to F3.03-63.0

For example, if the output signal of upper compuge#-20mA, the
corresponding frequency shall be within the rang@-&0Hz.

Output frequenc . .
E B ¥ For current signal higher than

Z0mA, the conwerter will treat
3 it az Z0md.

30Hz
(F3.12)

Current =signal

T
-

0
(F3.10) 4 mA 20 mA

F3.03 F3i.04
The Parameters: F3.03=4 F3.04=20 F3.10= 012E3%0

F3.06 | FOV minimum voltage output default 0
Range‘ 0-FOV maximum voltage output ‘ Unit‘ 0.1

F3.07 | FOV maximum voltage output default 10.0
Range‘ FOV minimum voltage output—l0.0\k Unit ‘ 0.1

The value of F3.06 and F3.07 decide the range tfplubwoltage of FOV
terminal.

F3.06: FOV minimum voltage output is related togfrency of low
analog.

F3.07: FOV maximum voltage output is related togfrency of high
analog. You can connect with voltmeters of variousasurement ranges by
setting parameter F3.06 and F3.07.

For example, use a frequency meter with input geltaf 0-5V and
measurement range of 0-50Hz to monitor the outpagulency of AC motor

speed controller.
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Then you need to set them like as following: F33607=5.

F3.06 H »F
Vo S0Hz
13,10 F3.12
F3.08 | FOC minimum current output defdult
Range‘ 0-FOC maximum current output ‘ Un‘ito.l
F3.09 | FOC maximum current output default 20.0
Range‘ FOC minimum current output—20.0m*\Unit ‘ 0.1

F3.08 and F3.09 decide the range of output cuweé®mOC terminal. F3.08
and F3.09 correspond to frequency of low analog faeduency of high
analog respectively. Refer to explanation of F3a0&l F3.07 for related
parameters.

F3.10 | Frequency of low analog default0.q
Range 0.0-600.00Hz |  unit| o001
F3.11 | Direction of low analog defa@lt
Range 0-1 ‘ Unit | 1
Content | O: Positive direction 1: Negative direction
F3.12 | Frequency of high analog defaolt
Range 0.00-600.00Hz |  Unit | 0.01
F3.13 Direction of high analog defailt
Range 0-1 ‘ Unit | 1
Content | 0: Positive direction 1: Negative direction
F3.14 | Analog reverse options def@ul
Range 0-1 ‘ Unit | 1
0: No reverse at negative bias voltage
Content . .
1: Reverse allowed at negative bias voltage
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The parameter groups of F3.10-F3.14 decide theimgncondition of
analog, including running frequency and directidecording to actual need
of user, they can form various control curves.

F3.10 frequency of low analog

Frequency of lower analog decides the running feqy of low analog,
corresponding to analog minimum voltage (curremyi.

F3.11 direction of lower analog

Direction of lower analog decides the running céodi (forward or
reverse) in low frequency.

F3.12 Analog high-end frequency

Analog high-end frequency determines high-end mgrirequency, and
is corresponding to analog maximum voltage (cujnemmiut.

F3.13 Analog high-end direction

Analog high-end direction determines whether thanig status of
high-end frequency is forward or reverse.

F3.14 Analog reverse selection

Analog reverse selection determines running stafuanalog negative
bias voltage, using above parameters can make tigfiexh curve by
customers.

Example 1: upper computer outputs 2-10 V signatdotrol AC motor
speed controller, 50Hz reverse to 50Hz forward ingn

F
h
V302 | e
5NH7
0 2
113,00
i
F310l____ d
S0Hz
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Introduction: F3.00=2 FIV minimum voltage input/ 2AC motor speed

controller regards signals below 2V as ineffectignals);

F3.01=10 FIV maximum voltage input: 10V (signaleol0V are
regarded and handled as 10V);

F3.10=50 Analog low-end frequency: 50Hz;

F3.11=1 Analog low-end direction: 1 (reverse);

F3.12=50 Analog high-end frequency: 50Hz;

F3.13=0 Analog high-end direction: O (forward);

F3.14=1 Analog reverse option: 1 (negative biadtage can be
reversed).

Attention: In various curves, switching instructorof forward and
reverse remains effective. When forward and revarseswitched, the curve
will be reversed, and the diagram of curve is #evi:

F
A
S0Hz |---

bd [-————=
z///j>
e
el |
-

1] 5 A .

Example 2, upper computer outputs 4-20mA, and obninning of AC
motor speed controller
Running frequency is 100Hz-0Hz

Frequency
A
F3.10
100HZ

F3.121 : - - Signal
0 HF3.03) 20(F3.040
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Parameter:
F3.3=4 FIC minimum current input
F3.04=20 FIC maximum current input
F3.10=100.00 Analog low-end frequency
F3.11=0 Analog low-end direction (f@rd)
F3.12=0 Analog high-end frequency
F3.14=0 Analog high-end directionn@ard)

F3.10 ~ F3.14 can make up special inverted curve.
Introduction: signal input below 4mA is regardedraffective signal by AC
motor speed controller.

F3.15 | Multifunction input terminal---FWD termina| Default 6
F3.16 | Multifunction input terminal---REV terminal Default 7
F3.17 | Multifunction input terminal---S1 terminal Default
F3.18 | Multifunction input terminal---S2 terminal DefaulB
F3.19 | Multifunction input terminal---S3 terminal Defaulb
F3.20 | Multifunction input terminal---S4 terminal Defaulb
F3.21 | Multifunction input terminal---S5 terminal Defaudt
F3.22 | Multifunction input terminal---S6 terminal Defagt
Setup range 0-32 Unit 1

0: Ineffective

1: Jog motion

2: Jog motion forward

3: Jog motion reverse

4: Forward/ reverse

Content

5:Run

6: Forward

7: Reverse

8: Stop

9: Multi-speed selection one
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10: Multi-speed selection two

11: Multi-speed selection three

12: Multi-speed selection four

13: Acceleration/ deceleration selection one
14: Acceleration/ deceleration selection two
15: Frequency increasing signal Up

16: Frequency decreasing signal Down

17: Free stopping

18: Fault reset

19: PID put into running

20: PLC putin

21: Timer 1 start up

22: Timer 2 start up

23: Counter pulse input

24: Counter reset

25: PLC memory removal

26: Winding action begins

0: Ineffective

Set as empty terminal, non-function

1: Jog

Set as jog, usually used in trial running, comnamig operated at 5Hz,
2: Jog forward

Set as jog forward

3: Jog reverse

Set as jog reverse

4: Forward/ reverse

Set as forward/ reverse switching. When the terinmalefined to be

effective, running status will reverse
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i

o———% FWD B
o——¢ RCV 1

5C

The parameters: F1.02=1, F3.15=6, F3.16=4

Terminal status . "
Running condition
FWD REV
ON OFF Forward
ON ON Reverse
OFF OFF Stop
5: Run
Set terminal as running signal.
6: Forward

Define terminal as forward. When the terminal iseetive, AC motor
speed controller will forward.

7: Reverse

Define terminal to be reversing, when terminalééited as effective, AC
motor speed controller reverses

8: Stopping

Define terminal to be stopping, when terminal ifeetive, AC motor
speed controller decelerates and stops

9: Multi-speed one

10: Multi-speed two

11: Multi-speed three

12: Multi-speed four

15-speed can be integrated by multi-speed one, ttwee and four. The

concrete speed is determined by status of multépae, two, three and four.
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Multi-function terminal
Multi-speed|Multi-speed|Multi-speed|Multi-speed Status and
one two three four Explanation

0 0 0 0 Primary frequency,
determined by F1.0Q
or potentiometer

1 0 0 0 Multi-speed terminal
one (F5.03)

0 1 0 0 Multi-speed terminal
two (F5.04)

1 1 0 0 Multi-speed terminal
three (F5.05)

0 0 1 0 Multi-speed terminal
four (F5.06)

1 0 1 0 Multi-speed terminal
five (F5.07)

0 1 1 0 Multi-speed terminal
six (F5.08)

1 1 1 0 Multi-speed terminal
seven (F5.09)

0 0 0 1 Multi-speed terminal
eight (F5.10)

1 0 0 1 Multi-speed terminal
nine (F5.11)

0 1 0 1 Multi-speed terminal
ten (F5.12)

0 0 1 1 Multi-speed terminal
twelve (F5.14)

1 0 1 1 Multi-speed terminal

thirteen (F5.15)
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Multi-function terminal
; ; ; ; Status and
Multi- speed Multi- speeq Multi-speed| Multi-speed four .
explanation
one two three 0
0 1 1 1 Multi-speed terminal
fourteen (F5.16)
1 1 1 1 Multi-speed terminal
fifteen (F5.17)

Remark: O: ineffective terminal  1: effective témal

13: acceleration/ deceleration option one

14: acceleration/ deceleration option two

Four kinds of acceleration/ deceleration time cam dombined by
acceleration/ deceleration selection one, two.

Multi-function terminal

Acceleration/ | Acceleration/ . . .
. i Acceleration/ deceleration time and result

deceleration | deceleration
option first option second

0 0 One (F1.07, F1.08)

1 0 Two (F4.01, F4.02)

0 1 Three (F4.03, F4.04)

1 1 Four (F4.05, F4.06)

15. Frequency is increasing signal (Up signal)

When this terminal is effective, the frequency @ages with even speed
until operational frequency is the highest.

16. Frequency is decreasing signal (Down signal)

When this terminal is effective, the frequency éases with even speed
until operational frequency is the lowest.
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Frequency

Maxinum running
frequency

Preset freauencv -7
Minimum rurning
frequency

Time

RS R

=

furning command

]

IF comand
BN connand —

Attention: After Adjusting frequency with up/dowaelectric power is off, and
reset again, adjusted frequency will not be stof€d.motor speed controller
still stores value of F1.00.

17: Free stop

When terminal is effective, AC motor speed con&moktops outputting
and free stop.

18. Reset

When AC motor speed controller gets error, resktrestore the setting.

19. PID put into running

When this contact closes, PID will open. When FG4et for 2, means
PID condition is running, PID will be ineffectiven icontact point with
disconnection.

20. PLC put into running

When this contact closes, PLC function starts ap, @rresponding PLC
function opens.

21. Timer 1 starts up

22. Timer 2 starts up

When this contact closes, timer starts up and Begiunting, when the
timer reaches set value, corresponding multifunctautputs contacting
action.

23. Counter pulse input

This terminal may accept pulse signals no more #&hHz.

24. Counter resetting

The counted values may be reset and cleared thtbiggterminal.
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i Coo Cn Co
Counter pulse HRNERIN H"'”E—E” rlrl!_'ﬂ Cn
! : is preset
| count value
Count arriwval —
Counter reset i -

25. PLC memory removal

In the running process of PLC program, due to faulstop, AC motor
speed controller will record status of the progeuntomatically after the fault
is cured and AC motor speed controller is switcheagain, AC motor speed
controller will continue running according to theogram, when memory
removal is effective, program may be reset, andm@or speed controller
operates from the beginning.

]/_/Z\i:gram aperates /_/_\_f_

PLC put into —f TR f > Time
running ) 1 T
: 1 1 I (]
Running slgha 4 l I
PLC memory removal [

26. Winding action begins
When this contact is activated, winding begins.

Frequency
Preset frequency |- ;
—:\
1 i
1 1 | .
| 1 : : = Time
1
Running command . | : i |:
. : 1 1
I I
1 I
Winding action begins |_| L :
1 |

Winding ends

Introduction: A. Detonating winding before windiagtion begins;
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B. When winding ends, AC motor speed controllet auitput 0: Ineffective
C. When AC motor speed controller stops, windindseof Set as empty terminal, prevent false running.
multi-terminal output will reset automatically. 1: In running
F3.23 Output terminal MO1 default 01 Terminal is set in running, when AC motor speedtiadier output or
F3.24 Output terminal M02 default 02 command, the terminal will take action.
F3.25 Alarm Output terminal YA, YB, YC default 03 2: Frequency arrival
F3.28 Alarm Output terminal KA, KB default 00 When frequency arrives at preset value, this comtdictake action.
Range 0-32 Unit 1 3: In fault
0: Ineffective When AC motor speed controller detects abnormaitptie contact will
1: In running take action. The contact can be alarming.
2: Fault arrival 4: Zero-speed
3: In fault When frequency output is less than start frequethey,contact will take
4: Zero-speed action.
5: Frequency 1 arrival 5: Frequency 1 arrival
6: Frequency 2 arrival 6: frequency 2 arrival
7: Accelerate When frequency arrives at preset value, the comtgidiake action.
8: Decelerate Frequency
9: Low-voltage alarm Preset ruming |
Content | 10: Timer Larrival N N\l |
11: Timer 2 arrival IR e ey TN e cpmsLstent
12: Stage completion indication i i E
13: Process completion indication , : : > Tims
14: PID upper limit E Lo
15: PID lower limit i ot | | E,
16: 4-20mA disconnection | '
17: Overload detection ]Etlt;;fﬁz;izl ] L
18: Over torque detection
26: Winding ends 7: Acceleration
27: Set counter arrival When AC motor speed controller is in acceleratibe, contact will take
28: Middle counter arrival action.
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8: Deceleration
When AC motor speed controller is in deceleratibie, contact will take
action.

Frequency
] I
1 I
] I
1 1
1 I 3
I i t T = Time
i i !
Bunming command _l : Il :
, I S
i | H
. 1
Accelerating I .
|
& —
Decelerating

9. Low-voltage alarm

When AC motor speed controller detects that DCidlswer than preset
value, this contact will take action and alarm, Jeeltage alarming preset
value can be set through advanced application gesrgroup.

10: Timer 1 arrival

11: Timer 2 arrival

When AC motor speed controller arrives at preseteyahe contact will
take action. When timer start signal is removed dbntact will reset.

12: Stage completion indication

When program of AC motor speed controller is rugnimulti-function
output contact will output a pulse in every finidistage.

Program sets stopping after operating for

b three weeks
Funning =i !
maing el e - -
Stagze completion Il n n__
introduction i'l_
Yrocess completion
introduction

13. Process completion indication
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When all procedure of AC motor speed controller ptated, the pulse
can be alarming signal to notify operational persnor can be start signal in
next procedure.

14. PID upper limit

When PID feedback quantity exceeds preset valuapper limit, this
contact will take action, it is usually taken bymhing output, or emergent
stopping to prevent accidents.

15: PID lower limit

When PID feedback quantity is lower than preseti&athe contact will
take action.

16: 4-20mA disconnection

When FIC input signal is disconnected, the contélittake action and
alarm.

17: Overload detection

When AC motor speed controller detects the motdh wwverload, the
contact will take action.

18: Over torque detection

When AC motor speed controller detects over tortheecontact will take
action.

26: Winding ends

When winding action ends, the contact will takéactWhen AC motor
speed controller stops, winding ends and contdtteget.

27: Set counter arrival

When running external counter in AC motor speedrodlar, the contact
will take action in the value arriving at preseluaa(F4.25).

28: Middle counter arrival

When AC motor speed controller is counting, thetaoinwill take action
in the value (F4.26).
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F3.26 | Output terminal FOV default O
Setup range 0-7 Minimum unit ‘ 1
F3.27 | Output terminal FOC default 1

0: Output frequency 4: pulse output, 1pulse/HZ
1: Output current 5: pulse output,
2: Direct voltage 6: pulse output,
3: Across voltage 7: pulse output,

Content

F3.26 output terminal FOV

FOV terminal can output 0-10V voltage through F3.86d F3.07
corresponded to output frequency, output curreimect voltage, across
voltage.

F3.27 output terminal FOC

FOC terminal can output 0-20m current through F34&8& F3.09
corresponded to output frequency, output curreingctl voltage, alternating
voltage.

0: Output frequency:

Current (voltage) output is corresponded to minimumning frequency
——————— maximum running frequency.

1. Output current

Current (voltage) output is corresponded to 0--afedt current of AC
motor speed controller.

2: Direct voltage

Current (voltage) output is corresponded to 0--aM0

3: Across voltage

Current (voltage) output is corresponded to 0--\610

4. Pulse output, corresponding with running freqyedpulse/HZ (50%)

5. Pulse output, corresponding with running freqye@pulse/HZ (50%)

6. Pulse output, corresponding with running freqyeBpulse/HZ (50%)

7. Pulse output, corresponding with running freqye6pulse/HZ (50%)

For example: select a frequency meter of 0-5V, moriutput frequency,

set the minimum running frequency of AC motor speeditroller as 0.00Hz,
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and the highest running frequency is 80Hz.
Then:

1

FC §
E 3

|—_( o——4 FWD
gmE

FA

BOH, == === mmm e e

1] 3V

The parameter: F1.05=80.00 maximum running frequenc
F1.06=0.00 minimum running frequency

F3.06=0.00 FOV minimum voltage output

F3.07=5.00 FOV maximum voltage output

7.5 Auxiliary application group

E4.00| Jog frequency setting default 5.00

0.00---maximum running )
Setup range Unit 0.01
frequency

Jog frequency setting is suitable for test runnihgg function can run
only by external terminal selected at will.

When jog function is running, other instruction nahbe accepted. AC
motor speed controller will decelerate and stoprafining jog. Acceleration/
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deceleration of Jog accept Acceleration/ Decelaméatme 4.
Prior level in Control:
Jog — External multi-speed— PLC running mode— PID mode—
Triangular wave running mode winding— setup mode.
Several control modes input and operate at saneeliyrthe highest prior
level.

F4.01 | Acceleration time 2 default 10.0
F4.02 | Deceleration time 2 default 10.0
F4.03 | Acceleration time 3 default 20.0
F4.04 | Deceleration time 3 default 20.0
F4.05 | Acceleration time 4 default 2.0
F4.06 | Deceleration time 4 default 2.0
Setup range  0-6000.0 Minimum unit 0.1

AC motor speed controller preset four acceleratd@deleration time. In
general, AC motor speed controller only accepts fing acceleration/
deceleration time. Jog accepts the fourth acc&evadeceleration time. User
may select acceleration/ deceleration time at byilkequirement. In external
multi-speed, external terminal decides accelerataeceleration time. In
internal multi-speed, different acceleration/ decation time may be selected
by simple PLC.

F4.07 | Designated value of counter defa0@ 1
F4.08 | Middle value of counter default 50
Setup range 0-6500 unit 1

2 groups of counter in AC motor speed controllar aacept pulse signal
less than 250Hz through multi-function terminal. &ihthe value reaches
presetting in counter, corresponding multi-functmutput terminal will take
action, and input terminal of counter will resegral through the counter,
witch will recounting again. Pulse signal may usexpmity switch and
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photoelectric switch to be input signals.

F4.09 | Accelerating torque limiting level defatikO

Setup range 0-200 Unit 1

In the acceleration of AC motor speed controlletpat current of AC
motor speed controller may be higher than the ptiote range. Limiting level
of overage current may be set by F4.09. When @ectrrrent reaches set
value, AC motor speed controller will stop acceiag Not until the under
set value, AC motor speed controller continues lacatng
A
Lurrent

14 0% ===
hccelerating torque

limiting level

Output frequency

100% current is the rated current of AC motor speedtroller. When
F4.09 is set for 0, then acceleration torque limitineffective, without
protection.

F4.10 Constant-speed torque limiting level defaol

Range 0-200 Unit 1

In the constant-speed running of AC motor speedraoltber, AC motor
speed controller will be without protection in ovesurrent. With
non-limitation, constant-speed torque limiting levan be set by F4.10. When
the current exceeds set value of F4.10, AC moteedontroller will auto
reduce output frequency. Not until coming back rariavel, AC motor speed
controller accelerates to set frequency (100% atirierated current of AC
motor speed controller).

When F4.10 is set for 0, constant-speed torqueddrievel is ineffective
and cannot be protected .

98



A+. P+, H+ Series AC Motor Speed Controll=sene-rae

\
Current
FA10-=dm ol Do Tt
| i P
| I ] 1
i i T
| | I 1
W
Output frequency
F4.11 | Over-voltage prevention in deceleration dixfau
Range 0-1 Unit
O:Ineffective
Content )
1:Effective
0: Ineffective

In the decelerating process of AC motor speed obetr rapid

deceleration may increase the DC-bus voltage ofrddfor speed controller.

When Over-voltage prevention in deceleration idf@mtive, AC motor speed
controller will meet over-voltage protection if nameasure.

1: Effective

Over-voltage prevention in deceleration is effestiwWhen voltage
reaches set value, AC motor speed controller stigoelerating first in the
stopping process of AC motor speed controller. Niotii DC-bus voltage
returns to permissible value, AC motor speed cdetrocontinues
decelerating.

Voltage standard __| ___ 4f N o ___

level i [
1 ! DT wvaoltage
[ I

Output frequency
Stop command

e

1
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F4.12 Automatic voltage stabilizer default 1
Range 0-2 Unit 1
0: Ineffective

Content 1: Effective
2: Ineffective in deceleration

When motor runs under the condition of instable utnglectric,
temperature will increase, insulation will be daggand output torque will
be instable in motor

0: Ineffective

Choose ineffective of automatic voltage stabilizAC motor speed
controller output voltage will fluctuate.

1: Effective.

Choose effective of automatic voltage stabilizenltage of AC motor
speed controller output will be stable automaticall condition of instable
input electric.

2. Ineffective in deceleration: this function wélhhance braking function
of AC motor speed.

F4.13 Automatic stored energy default 0/0
Minimum
Range 0-100 . 1
unit
F4.14 Brake-pipe action voltage defa@0 8
F™ :650.0v~800.0V
Range| F~ :360.0V~400.0V Unit 0.1
F4.15 Brake-pipe action ratio default 5
Range 40-100 Unit 1

F4.13 Automatic stored energy
In constant-speed running of automatic stored endlge best voltage
value which provided to load may be calculated &gding condition inn
order to saving energy.
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Dutput wvoltage

T pmm e

F

Attention: When load changes frequently or alma8itldad, this function
will not be suitable.

F4.14 and F4.15 are only for built-in braking umtAC motor speed
controller, not for external braking unit.

The two parameters above set internal DC high gelsiandard level and
ratio of braking action of AC motor speed controlle

F.4.14 Brake-pipe action voltage

When DC high voltage is higher than set value afl&4built-in braking
unit will take action. Energy would release and iafltage would come back
by braking resistance. Built-in braking unit closegil DC voltage falls to a
certain value

//___\_\\/ IC hizh ‘,;Dltage

\ S0V

™S— X

/1117711 :

Braking unit acts|

F4.14

Please pay attention to setting the parameter. @idge may be over to
cause protection in high value of this parameteakig resistance may be
heated in low value.

F4.15 Ratio of brake-pipe action

Ratio of brake-pipe action is suitable for brakiangit. Using average

101

meanearee At P+, H+ Series AC Motor Speed Controller

voltage value of braking resistance will adjustsgutiuration modulation.
Duty ratio is equal to ratio of braking action, alkh equal to ratio of
switching tube. The bigger the ratio the quickesrgy releases and the more
power consumes on resistance.

F4.16 | Restart after instant power off def&ult
Setup range 0-1 Unit 1
0: Ineffective: no restart after instant power off
Content ) .
1: Effective: frequency tracking start
0: Ineffective

In effectiveity, AC motor speed controller auto mms running
commands after power is off. It would start regiylan recovery power

1: Effective

In effectiveity, AC motor speed controller will kgecommanding in a
period time (in allowable time of power cut) affgower is off. AC motor
speed controller starts by frequency tracking starpower on. AC motor
speed controller will auto remove running commaader a period time. It
would start regularly on recovery power

Attention: when “restart after instant power offoiks, AC motor speed
controller will suddenly start up. Please pay ditento safety. Besides, when
a terminal control start and stop of AC motor speedtroller, external
terminal condition must be paid attention to. Iivpo cut, external terminal is
still closed, so AC motor speed controller will dedly start when power is
on. Please be careful.

Notor

Three phase —— R 119
power supply b S V i M VI
[ — T “T-
E o—ae FWD
p SC

For example: Use K1, control running.
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K1 is closed, K1 will be cut off in running, and A@Gotor speed controller
will stop then. K1 remains closed in power cut. Wip@wer is on, AC motor
speed controller starts up suddenly. It is verygegaous. Please use other
controlling methods such as three-wire system coimemethod.

F4.17 | Allowable time of power cut defaul©5.

Setup range 0-10.0 Minimum unit 0.1

F4.17 in setting allowable time of power cut, ih& of power cut is over
set value, “restart after instant power off” wi# ineffective.

F4.18 | flank restart current limited level default0l5

Range 0-200 Minimum unit‘ 1

When AC motor speed controller drives flank rest&€ motor speed
controller will track downward from set frequencsnmediately. Output
current of AC motor speed controller will increasere rapidly up to exceed
protection unit. Meanwhile, AC motor speed con&olvould stop tracking,
and output current of AC motor speed controller dl@ome back to common.
AC motor speed controller will continue trackingalie 100% of this
parameter is rated current of AC motor speed cbairdhe protection of AC
motor speed controller in track may be set by F4.18

F4.18 T v ™
e — :It:’:ll!t CLUrTeEnt

1
1
i itput frequency
1

i vialson rate of msber
o
o

Y

A

F4.19 | Flank restart time default 5

Range 0-10 Unit

When AC motor speed controller drives flank rest&@ motor speed
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controller will track downward from set frequenaymediately. Complete
tracking in setup range of time. If it does noidired in setup time, AC motor
speed controller will be protected.

In illustration of F4.18, when ©>F4.19 setup value, AC motor speed
controller will be protected.

F4.20 Restart frequency with error default
Range | 0-5 ‘ Unit | 1

F4.21 Restart time with error default
Range | 0-100 ‘ Unit | 1

After abnormity (such as over current, over-volja¢gkes place, AC
motor speed controller will auto reset (effectivemnén non-zero of F4.20).
After the period time set by F4.21, AC motor speedtroller will start up
according to presetting start mode (F2.00).

After start, if no abnormity happens in 60 secon8l€, motor speed
controller will auto reset F4.20.

If abnormity happens again within 60 seconds, AGomspeed controller
will record number of times. Once reaching set @addi F4.20. AC motor
speed controller will stop outputting, not to artgeet or restart again.

Attention: when the number of restart times in eiscset for zero, restart
in error will be ineffective. When restart in eriiereffective, AC motor speed
controller will suddenly restart. It is very danges to use this function.
Please be careful.

F4.22 Over torque action default O

Range 0-3 Minimum unit 1

0: Frequency arrives. AC motor speed controllerirzeg
detecting over torqgue. AC motor speed contrgller
continues running
1: Frequency arrives. AC motor speed controlleiirzeg
detecting over torque. AC motor speed controlleps
running

Content
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2: In running, AC motor speed controller detectgrgv
torque, AC motor speed controller continues running
3: In running, AC motor speed controller detectgrgv
torque, AC motor speed controller stops running

Introduction: 0: when running frequency reachedregfuency, AC motor
speed controller will begin detecting over torqgy€hen detection of AC
motor speed controller reaches over torque, AC mgpeed controller will
continue running, and detect over torque in acagtar.

1: When running frequency reaches set frequency, Md@@or speed
controller will begin detecting over torque. Whel Aotor speed controller
detects over torque, AC motor speed controller stap.

2. AC motor speed controller begins to detect deeqgue on running.
When over torque is detected, AC motor speed cibertravill not handle it
and continue running.

3: AC motor speed controller begins to detect deeque on running.
When over torque is detected, AC motor speed clertnoill stop.

F4.23 | Over torque detection level deféult
Range ‘ 0-200 ‘ Minimum Unit ‘ 1

F4.24 | Over torque detection time default 0
Range ‘ 0-200 ‘ Minimum Unit ‘ 1

When output current of AC motor speed controlleceeds set value of
F4.23 (over torque detection level), AC motor speeutroller will figure out
torque time.

When the duration exceeds half of set value of #4@ver torque
detection time), corresponding multi-function temali will take action, over
torque will alarm, and frequency conversion willndaue running. If the
duration exceeds set value of F4.24, AC motor spmmdroller will be
protected and be taken action by F4.22. When areué detection level is
set for zero, over torque detection will be inefifes, and 100% is AC motor
speed controller rated current.
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[]
F4.73 /—\

Torque curve

(vrer torque 1
alarms s
I Bunmning status
F4.25 | Reaching frequency one defs
0-Maximum running . )
Range Minimum unit 0.1
frequency
F4.26 | Reaching frequency two defao
0-maximum preset )
Range Unit 0.1
frequency

Set two groups of reaching frequency. When runifieguency arrives at
set value of F4.25 and F4.26, corresponding muticfion output terminal
will take action. Width of arrival of frequency & hysteretic loop set by
F4.30.

Arrival frequency setting

Multi-function output ! [ I

F4.27 | No. 1 timer default O
Range ‘ 0.0—6000.0# Minimumunid 0.1
F4.28 | No. 2 timer defailt
Range ‘ 0.0—6000.0# Minimumunid 0.1
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When two timers which are common one reaches $e¢ (aet by F4.27
and F4.28), corresponding multi-function termindl take action. The timers
are started by external multi-function input teratin

Some of simple program actions may be made withtitwers.

F4.29 | Constant-speed torque limiting time defaul00.5
Range |  0-6000.0S| unit | 0.1

F4.30 | Width of arrival of frequency in hysteretic loop efdult 0.50
Range |  0.00-2.00] unit | 0.01

This parameter sets frequency arrival width. Fdaitlke please refer to
F4.25-F426 introductions.

F4.31 | Jump frequency one default 0
Range ‘ 0.00-frequency upper Iimii uni1 0.01

F4.32 | Jump frequency two default O
Range ‘ 0.00-frequency upper Iimii uni1 0.01

F4.33 | Jump frequency hysteretic loop width defau00
Range | 0.00-2.00 | unit| o001

Due to machinery reason and other reasons, inmgrofiAC motor speed
controller, there is a certain frequency causednasce. For avoiding
resonance point, resonance frequency may be opedgarough F4.31-F4.33
to achieve the purpose of avoiding resonance vi&ejuimp frequencies totally.
To provide convenience for customer, jump broadthvithn be set at will by
F4.33 as follows:

F4.31
{F432)

F4.34 | Terminal UP/DOWN frequency range default-z

Range 0-6000.0S unit 0.1Hz
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F4.35 | UP/DOWN frequency memory selection default O
Range 0.00-2.00 unit | 0.01
Content 0: stored 1: not stored

Control UP/DOWN to raise and low down the speedeWthe terminal is
effective, to increase or decrease set frequenc@4F8very 40ms. The
selection of UP/DOWN frequency memory, please refd¥8.12 function.

7.6 Application function group

F5.00 PLC store mode default O
Range 0-1 ‘ Unit ‘ 1
1: Stored
Content
0: Non-stored

Pause of program running function can be run b@%0 achieve saving
program running.

0: Non-stored

In the operational process of PLC program, F5.0Dabose not to store.
When machinery stops because of error or othelonsasAC motor speed
controller will not store status before the stogpiAfter restarting, running
status will begin from initial state.

1: Stored

In the running of PLC program, F5.00 will choosestore. When it stops
because of error or other reasons, AC motor speetiatler will store status
before running. After restarting, AC motor speedtoaler will continue
running. Attention: power cannot be cut off.

Stop, power cut and power on, AC motor speed cbatraill not store
status before power cut. After restarting, AC maipeed controller will run
according to initial state of program.

F5.01 PLC start mode default O
Range 0-1 ‘ Minimum und 1
Content 0: Ineffective (PLC does not start
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1: Effective (PLC starts) ‘

F5.01: option for running mode of AC motor speedtudaler:

F5.01=0, PLC will not start, AC motor speed con@olwill run in
common mode.

When F5.01=1, PLC will start, AC motor speed coigraselect programs
to run.

Under the status of PLC start, when there are warianning orders and
programs, AC motor speed controller will choose fighest level to run
according to priority level.

Precedence leve| Priority level ltem
1 Jog
2 External multi-speed
3 Internal multi-speed
High— low 4 PID
5 Triangular wave
6 Winding
7 Setting mode
F5.02 | PLC running mode default 0
Range 0-4 Unit 1
0: PLC stops after running for a week
1: PLC pause mode, stops after running for a wegk
2: PLC cycle running
Content )
3: Cycle running of PLC pause mode
4: After running for a week, PLC continues running
by the end of running frequency

PLC running mode decides running status of intermalti-speed, either
running one circle or cycle running. F5.02 is oeffective when PLC starts
up.

PLC pause mode means that when completing evegdspehe running
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process of internal multi-speed, the speed willitwen, stop, and accelerate to
the next speed. The illustration is as below:

Frequency

= Time

User may select proper running mode accordingtisaaconditions.

F5.03 Multi speed terminal 1 defd@.0
F5.04 Multi speed terminal 2 defdd.0
F5.05 Multi speed terminal 3 def@d.o0
F5.06 Multi speed terminal 4 def@d.0
F5.07 Multi speed terminal 5 def@d.0
F5.08 Multi speed terminal 6 def@d.0
F5.09 Multi speed terminal 7 defad.0
F5.10 Multi speed terminal 8 defad.0
F5.11 Multi speed terminal 9 def&d.0
F5.12 Multi speed terminal 10 defad.o0
F5.13 Multi speed terminal 11 defddl.0
F5.14 Multi speed terminal 12 defad.o0
F5.15 Multi speed terminal 13 defad.o0
F5.16 Multi speed terminal 14 defd®.0
F5.17 Multi speed terminal 15 defd®.0
Range 0.00-----Maximum running Unit | 0.01
frequency

F5.03 ----- F5.17 is set of 15 speed of rated feeqy in the running.
Regarding relationship Multi speed and externahiteal please refer to rated
instruction 1, 2, 3, 4 of multifunctional end.

F5.18 PLC running period 1 defddlo |

110



A+. P+, H+ Series AC Motor Speed Controllmssemsorese —— recowrenour A+. P+, H+ Series AC Motor Speed Controller
F5.19 PLC running period 2 defado Dominant Adjustable Forward
F5.20 PLC running period 3 defddlo frequency potentiometer
F5.21 PLC running period 4 defddlo Part 1 20.0 Reverse 20
F5.22 PLC running period 5 defddlo Part 2 60.0 Forward 25
F5.23 PLC running period 6 def&ult Part 3 40.0 Reverse 30
F5.24 PLC running period 7 def&ult Part 4 15.0 Forward 20
F5.25 PLC running period 8 def&ult Two buttons, one of which is for running, the otloae is for stop. The
F5.26 PLC running period 9 deféult main frequency must be with adjustable potentiomete
F5.27 PLC running period 10 deféult (1)Connection illustration
F5.28 PLC running period 11 defdult S AT " o
F5.29 PLC running period 12 default pover Tupriy :"ﬂg::% v M:' Hotor
F5.30 PLC running period 13 default +10V =
F5.31 PLC running period 14 def&ult 10K | [«—— FIV
F5.32 PLC running period 15 def&ult L & Fe
Range 0--—65000] Unit | 1 T
PLC running period decides duration of internal tirgppeed in every part A g3 B
of speed. The running duration in every part isegponding to its rate. 1 5c B
(2) The parameter settin

Setting of PLC running direction: (F5.33 setting)

F5.33 PLC running duration 15 default 0
Range 0 ——mv 32767 | Unit| 1 Rate of| Rate of| Rate of| Rate of| Dominant
F5.33 set running direction of every part part4 | part3 | part2 partl | frequency o
Method of setting running direction: 4 3 2 1 0 - posﬂpn (bit)
The way of running direction is 16-bit binary syateand then transfer to 0 1 0 1 0 —_>cha_ng|ng
decimal system value. Every bit decides the comesimg running direction: dlre_ct|on
0 is forward and 1 is reverse. This parameter éllonly effective when the <0 is forward, 1
PLC is on. is reverse>
For example: there is a five-part rate, the ciglimnning is required as 0x2' 1x2 0xZ 1x2 0x2 — change into
follow: decimal system
ltems Running frequenCL/ Running direction| Running period The binary system number 01010 is changed intad#@ystem number:
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1x2+1x2+8=10 Froquency _
F5.33=10 4 yss Lorsing
The parameter defines to: %0 T II_'lI
F1.01=3 (Keyboard potentiometer setting modenidant frequency EEE?E::: || EII' il| '||

is controlled by potentiometer) 5 ,5?_,' !| ___i'ul I!I I'. ______ _Igos

F1.02=1 (Running setting option: multifunci@rerminal input) N I'. | : 'ul I'. | » Tims
F1.05=60 (The maximum running frequency is 60HZ) i '.I 208 || : ',I ||
F1.07=10  F1.08=10 (acceleration/deceleratior) 10S e | '
F3.17=6 (S1 terminal as forward) ap - J'r ————— : : | 305 |
F3.18=8 (S2 terminal as stop) :—| !
F3.19=20 S3 terminal is that PLC start to run K2
F5.00=1 PLC programming memory E}— |
F5.01=1 PLCison Kl [] 1
F5.02=0 PLC running a circle and then stop Instruction:

F5.03=20 Partl is set for 20Hz

F5.04=60 Partl is set for 60Hz

F5.05=40 Partl is set for 40Hz

F5.06=15 Partl is set for 15Hz

F5.18=10 Partl is set for running duration 10s
F5.19=20 Partl is set for running duration 20s
F5.20=25 Partl is set for running duration 25s
F5.21=30 Partl is set for running duration 30s

A. Press K1 to start running with the frequencypbyentiometer.

B. Press K3 to start PLC running from first part gmpgram until run a
circle, and the stop.

C. If the program is running, press3KIf there is an error, stop AC motor
speed controller, then the error is removed, pkesthen AC motor
speed controller will run by program.

D. If F5.00 is set for 1 and the program is notexio running will start
from very beginning.

Triangle wave function: The function for textilecaprinting field to make

traverse function.
Fy

F5.04

- —|—»|
F5.18 F5.19

Y

Instruction:
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1. The frequency of every turning point: decide byOB5. F5.04 Range 0-2 Unit 1
2. The jump frequency is decided by F5.17. 0: Select numeric target value
3. Running time is decided by F5.185.19. Content | 1: Choose FIV as target value
4. F5.35=1start this function. 2: Choose FIC as target value
F6.02 is set the source of target value, model.Ad.Rcan choose three
7.7 Auxiliary application group (PID) ways. Target value can set by AC motor speed ciertrexternal terminal,
F6.00 PID start mode default O voltage, current input, and etc.
Range 0-1 ‘ Unit 1 0: Select numeric target value.
0: Ineffective PID off Target value is to be given by F6.04.
Content | 1: Effective PID on 1: Choose FIV as target value.
2: PID works on terms Target value is given by voltage signal or potengter through FIV.
0: Ineffective: PID function will not work. 2: Choose FIC as target value.
1: Effective: PID will work without external inpterminal. Target value is given by current signal through.FIC
2: PID work on terms: PID will work, with extern@rminal PID input F6.03 PID target value selection default: 0
operating is effective status, will turn on PlBdastart working function. Range 0-2 Unit 1
F6.01 | PID mode default O 0: Choose FIV as feedback value
Range 0-1 Unit 1 1: Choose FIC as feedback value
0: Ineffective negative feedback mode 2: Choose the difference between FIV and FIC
Content ) . Content
1: Effective positive feedback mode as feedback value
0: Negative feedback mode 3: Choose the difference between FIC and FIV
If feedback value is bigger than target value, wisehF6.01 = 0to as feedback value
choose negative feedback mode, the controller ddcelerate speed. If Notes: F6.03 parameter setting: Select PID feedbhaknel
feedback value is smaller than target value, theiilliaccelerate speed. 0: Choose FIV as feedback value
1: Positive feedback mode Feedback would be voltage signal
Positive feedback mode is contrary to negative faed mode. If 1: Choose FIC as feedback value
feedback value is bigger than target value, whenF6e01 = 1to choose Feedback would be current signal
positive feedback mode, the controller will accalerspeed. If feedback value 2: Choose the difference between FIV and FIC adifaek value
is smaller than target value, then it will decelerspeed. Choose FOV and FOC as feedback channel
3: Choose the difference between FIC and FIV adtfeek value
F6.02 | PID target value default: 0 Choose FIC and FIV as feedback channel
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F6.04 PID numeric target value default: 0.0
Range | 0.0-100% Unit | 001
Content 0: Choose FIV as feedback value
Numerical target value is completely correspondingnalog +10V voltage.
PID closed-loop control is used in the processhyfsiral quantity with dull
change such as control of pressure, temperature.

Feedback signal is given from temperature tranemiressure transmitter. In
case of PID control, the channel of feedback sigmalt is of analog current
signal 4 — 20mA or 0 — 10V. There are two chanaeélable for setting.

PID closed-loop control is effective in multi-fuiaal input of PID.

The diagram of PID control:

F6.07

Feedback

Transmitter

General regulation method for PID control:

(1) Select proper transmitter, whose input speatiim shall be 4 — 20mA
or 0 — 10V.

(2) Set proper target value.

(3) Increase proportionality constant (P), in cafseon-oscillating output;

(4) Decrease integration time (Ti), in case of osoilating output;

(5) Increase derivative (Td), in case of non-oatiillg output;
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Dutput 1. Restraint output fron

Before regulation

* /< exceeding specific value
<——Tareet vilue| 5 Decrease differentiatiol

\iﬁfter regulation tlme (D Value)

>

Y%

b: Extend integration timg
»-Time (I value)

Dutput 2. Restraint output from

Before regulation

1 /< oscillating
TN Target walue

a: Decrease derivative time
\t"f‘“ regulation (D value) or setitas 0
b: Decrease the value of
»Time proportionality  constant

1 (P)

Fo.04

Feedback

Transmitter

F6.05 | PID upper alarm value default: 0
Range | 0.0-100%| Unit | 0.1
PID upper alarm value is suitable for abnormalilgrming. When PID

feedback signal value is more than PID upper alae, the corresponding
multi-functional output will informs user to handland AC motor speed
controller will not stop as well.

F6.06 | PID lower alarm value default: 0
Range 0.0 - 100% Unit 0.1
PID lower alarm value is suitable for abnormalitgrening. When PID
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feedback value is less than the lower setting valhe corresponding
multi-functional output will be for alarming, andliinot shut down AC motor
speed controller.

F6.07 | PID P value default: 100%
Range | 0-200%|  Unit | 0.1
P value (proportionality constant) sets error vaja@, which will be for
proportional control if the value of | and D is setO.
F6.08 | PID I value default: 0.3s
Range | 0.0-200.08 Unit | o0.1s
| value (integration time) sets the response spdeattion. The more |
value is, the slower the response speed is. liulevis set litter, oscillation will
happen by rapid response. While | value is set aswiich indicates
shut-down.
F6.09 | PID D value default: 0
Range | 0.00-20.0 Unit 0.01
D value (differentiation time) sets the attenuationPID. The more D
value is. The more the attenuation effect is. lv@lue is set as 0, which
indicates shut-down.
F6.10 | PID action step-length default: 0.10
Range | 0.00-1.00HZ Unit 0.01
PID is figured out once every 10ms. Frequency imena will be figured
out (A\ FHz)every time. While frequency increment is more thavalue of
F6.10 in maximum of frequency increment, F6.10 witirk.

F6.11 | PID stand by frequency default: 0.00
Range| 0.00-120.00HZ|  Unit | 001

F6.12 | PID stand by duration default: 10.0
Range| 0.0-2000s|  Unit | 0.1

F6.13 | PID wake-up value default: 00%
Range |  0.0-100% | |

F6.11 PID stand-by frequency.
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F6.11 must reach minimum frequency in PID standWfyen running
frequency is less than value of F6.11, PID standdbyation will begin
counting.

F6.12 PID stand-by duration.

When this setting enters into stand-by situatitve, ¢ontroller needs to
operate the duration in stand-by frequency. Undeh ssituation when it's
running time over F6.12 setting value (stand-byatlan), controller will enter
stand-by status and stop outputting, turn off PHEDt still continually to
monitor F6.13 PID feedback status.

F6.13: PID wake-up value.

After controller entered stand-by status, it gtilbnitors PID feedback.
But when controller detects that feedback valukesser than wake-up value
(F6.13), PID function will turn on, and the conteolstarts operating.

4
Target walue /_\ /_(
’// w

1. |4sleep wale— :

up walue . !
Fuanning frequency

. 2.Sleep /\/\< .
frequency \__\

1

1

Feedback ourve

S\K--__--

1 1
Fé1 lshutdown PI'D;‘]]isable

Sleep duration

Example: target value is 60% (0 — 100% is corredpgnto 0 — 10V),
and wake-up value is 80%, which is actually coroesiing to 0 — 10V, then
the actual wake-up value is 60% x 80% = 48% (cpording to 0 — 10V).

F6.14 | PID corresponding value of display  default: 1000
Range 0-1000 | Unit ‘ 1
F6.15 | PID digit of display default: 4
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Range 0-5 Unit ‘ 1
0: Not display PID feedback value
1: Display 1 digit
2: Display 2 digits
3: Display 3 digits
4: Display 4 digits
5: Display 5 digits
F6.16 | PID decimal digit of display default: 1
Range 0-4 Unit 1
0: Not display after decimal point
1: Display 1 digit after decimal point
Content | 2: Display 2 digits after decimal poin
3: Display 3 digits after decimal poin
4: Display 4 digits after decimal poin

F6.14 sets PID corresponding value of display.

F6.14 setting value is corresponding to + 10V apattage.

If F6.14 is set as 200, which indicates full spes 200, corresponding to
+ 10V voltage.

F6.15 sets PID digit of display

0 indicates not to display feedback value. User selgct the digit of
display according to actual need.

F6.16 sets PID decimal digit of display.

Example: Four-digit display is required for disptay 1 digit after
decimal point, and target value is set as 50%,Ribdcorresponding value of
display is 200.

Then, the display value is 200 x 50% = 100.0. Tammeter group is
convenient for user to monitor.

Parameter: F6.14 = 200; F6.15 = 4; F6.16 = 1.

—  —F  —F

F6.17 | PID upper limit frequency default: 48.00

Range O~maximum frequency ‘ Udit 0.01
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F6.18 | PID lower limit frequency default: 20.0
Range O~maximum frequency ‘ Udit 0.01

F6.19 | PID working mode default: [0

0: PID turn on, nonstop working
1:PID turn on, when feedbacgk
achieves F6.05, will use the .
Range . Unit 1

Minimum of frequency to work
when it turn down to F6.06, PID

will return counting.

F6.20 | Bias limitation default:

Range | 0~10.0% Unit | 0.1%

F6.20 parameter instruction:

Limitation of pressure regulation deviation: thexmaum deviation of
pressure regulating output value in correspondemite sett pressure loop
value.

F6.17 PID upper limit frequency

When turn on PID and the controller running, ifputtfrequency (FOUT)
bigger than its parameter F6.17, and its durationenthan one minutes. The
multi-function output symbol- 29(Constant pressame water supplying) as 1,
represent turn on. If F3.25 set as 29, then they/rielrminal YB and YC will
take action.

F6.18 PID lower limit frequency

When turn on PID and the controller running, iftmu frequency
(FOUT) smaller than its parameter F6.18, and itefikn more than one
minutes. The multi-function output symbol- 29(Camdtpressure and water
supplying) as 0, represent turn off. If F3.25 w08, then the relay terminal
YB and YC will not take action.

Application example: application of F6.1F6.18 can carry out supplying
water with constant pressure in single-split typae is variable frequency
another is industrial frequency. F3.25 set as @8yrcontact YB: YC control
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the running of industrial frequency motor.

Running procedure: when the output frequency ohing reach F6.17
and last more than one minute, the relay contact Y& connect and the
industrial frequency motor runs to increase theréwiic pressure. When
controlling output frequency of running low downk6.18 and last for more
than one minute, relay contact ¥BYC disconnected, the industrial frequency
motor stops.

F6.17 PID working mode

To set as 0: When turn on PID, begin to read #nget and feedback
values and PID counting then will revise runningginency.

To set as 1: When turn on PID, begin to read #nget and feedback
value, and PID counting then will revise runningdguency. However, when
feedback achieves F6.05, PID will not start couptibut will choose
minimum of frequency to working. But when it turdewn F6.06, PID will
start counting again.

F6.20 KB1, KA1 default 2
F6.21 KB2, KA2 default 1
F6.22 KB3, KA3 default 4
F6.23 KB4, KA4 default 3
F6.24 KB5, KA5 default 6
F6.25 KB6, KA6 default 5
F6.26 KB7, KA7 default 8
F6.27 KB8, KA8 default 7
Range 0-14 Unit
0: ineffective
1: A point of industrial frequency
2: A point of convertible frequency
Content . . .
3: B point of industrial frequency
4: B point of convertible frequency
5: C point of industrial frequency
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6: C point of convertible frequency
7: D point of industrial frequency

8: D point of convertible frequency
9: E point of industrial frequency
10: E point of convertible frequency
11: F point of industrial frequency
12: F point of convertible frequency
13: G point of industrial frequency

13: G point of convertible frequency

Setting a pump with convertible frequency functioeeds two control
signals (industrial and convertible frequency). Agmdtting a pump with
industrial frequency function or with sleep modesd® one control signal of
industrial frequency.

F6.28 | Time second setting

Range ‘ 0~60 ‘ Unit ‘ 1
F6.29 | Time minute setting

Range ‘ 0~60 ‘ Unit ‘ 1
F6.30 | Time hour setting

Range ‘ 0~24 ‘ Unit ‘ 1
F6.31 | Time day setting

Range | 1~31 | unit | 1
F6.32 | Time month setting

Range | 1~ 12 | unit | 1
F6.33 | Time year setting

Range | 00 ~ 99 | unit | 1
F6.34 A pump default 1
F6.35 B pump default 1
F6.36 C pump default 1
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F6.37 D pump default O
F6.38 E pump default O
F6.39 F pump default O
F6.40 G pump default 0
Range 0-3 Unit
0: ineffective

1: for convertible frequency
2. for industrial frequency
3. for sleep mode

Content

0: the pump is ineffective

A corresponding pump does not work.

1: Convertible frequency pump

Start a corresponding pump. Based on the conddfonon-switch another
pump, the corresponding pump will adjust variahlesa whole constant
pressure system. According to actual pressure @fsystem, the inverter
would auto adjust the speed to maintain constagssoire. The pump will
switch to industrial frequency running or non-wagi on the switching
condition.

2: Industrial frequency pump

All of the corresponding pump will run industriaéfuency mode. The power
is supplied from supply network.

3: Sleep pump

The corresponding pump will be sleeping on settiagdition. According to
the sleep pressure and the allowance, the pum@autitl get to sleep or wake

up.

F6.41 | Pressure allowance of pump up default 5.00
Range ‘ 0~ 25.0% ‘ Unit ‘ 0.1

F6.42 | Running frequency of pump up default 48.90H
Range ‘ 0 ~ max frequency ‘ Unit ‘ 0.01

125

LR L A+. P+, H+ Series AC Motor Speed Controller

F6.43 | Delay time of pump up default 10S

Range 0~3600.0S |  Unit | 1

F6.44 | Reserved

The above parameters are used to setting conditiomsmp up.

1: It will carry out pumping up that feedback prags< pressure setting
value — pressure allowance after F6.43 delay time condition of a
convertible frequency pump runs to F6.42.

2. If next one is another convertible frequency purthe inverter will
switch to run in industrial frequency by the timiepall gate (F6.50), then it
will start to run next one by conjunction gate §%.

3: If next one is an industrial frequency pump, theerter will speed
down to the time of pump down (F6.46), and themycaut running the PID
pressure adjustment.

F6.45 | Pressure allowance of pump down default 5.00
Range ‘ 0~ 25.0% ‘ Unit ‘ 0.1
F6.46 | Running frequency of pump down default 48190
Range ‘ 0 ~ max frequency ‘ Unit ‘ 0.01
F6.47 | Delay time of pump down default 10S
Range | 0~36000S |  Unit | 1
F6.48 | Reserved

The above parameters are used to setting condiiomsmp up.
It will carry out pumping down that feedback pregsu pressure setting value
+ pressure allowance after F6.47 delay time on itiondof a convertible
frequency pump runs to F6.46.

Timing cycle: it is regularly changed pump watesttthg F6.43 for O will
not carry out pumping up. Setting F6.47 for O wibit carry out pumping
down.

F6.49 | Time of injunction gate defauld 1.
Range 0~10S Unit 0.1
F6.50 | Time of pull gate default 1.0
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Range | 0~10S | unit | 01
F6.51 | Circuit time default 480
Range | 0~65535min | Unit | 1

1. Time of injunction gate is from getting the caxcttclose to inverter start

time, in order to delay time of starting next oneeirter.
2. Time of pull gate is from getting free stop tmtact open time.

1. It will be ineffective as setting for 0.

2. Select the sleep section during 1 to 8 partsaflg) Multi-section is

acceptable.

Setting mode: T8 = T7 —-T6-T5-T4-T3-T2-T1

F6.69 | Sleep pressure allowance default 5
Range | 0~ 25% | unit | 1

F6.70 | Sleep continual time default 30
Range | 0~36000S | unt| 01

F6.71 | Sleep frequency default 22
Range ‘ 0 ~ max frequency ‘ Unit ‘ 1

1. The sleep pump will stop when feedback pressisetting pressure as

it is running.

2. The sleep pump will restart when feedback pressisetting pressure —

F6.69 as it stops.

3. In time section of opening sleep mode, the strepp will get sleeping
when running frequency is less than F6.71; feedba@ssure > setting
pressure — F3.69 ; continual time is more than(6.7

4. The sleep pump will stop when feedback pressusetting pressure —

F6.69.

7-8 Communication parameter group

F6.52 Start time T1 default 0
F6.53 Start time T2 default 0
F6.54 Start time T3 default 0
F6.55 Start time T4 default 0
F6.56 Start time T5 default 0
F6.57 Start time T6 default 0
F6.58 Start time T7 default 0
F6.59 Start time T8 default 0
Range 00 ~ 23:59 Unit 0.1
3. Setting circuit time for O will be ineffective.
F6.60 Pressure 1 default 40.0
F6.61 Pressure 2 default 20.0
F6.62 Pressure 3 default 20.0
F6.63 Pressure 4 default 20.0
F6.64 Pressure 5 default 20.0
F6.65 Pressure 6 default 20.0
F6.66 Pressure 7 default 20.0
F6.67 Pressure 8 default 20.0
Range 00 ~ 23:59 Unit 0.1

The above parameters are used to time setting bifjpnessure water

supply and pressure setting of corresponding time.

F7.00 Rate of communication data default: 0
Range 0-3 ‘ Unit ‘ 1
0: 4800bps 1: 9600bps
Content:
2: 19200bps 3: 38400bps

F7.0 is used in transferring rate of serial commation. Note: in
adopting serial communication, the same transfier maust be guaranteed for

Principle of time setting: TL<T2<T3<T4<T54<T8

F6.68 | Sleep section mode

default 255

Range 0~ 255

Unit 1
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F7.01 Mode of communication data default: 0
Range 0-5 Unit ‘ 1
0: 8N1 For ASC
1: 8E1 For ASC
2: 801 For ASC
3: 8N1 For RTU
4
5

Content

: 8E1 For RTU
: 801 For RTU
F7.01 sets the format of communication data. Plesse related
communication specification in detail.
F7.02 IP address of communication default: 0
Range 0 — 240 Unit | 1
Every AC motor speed controller must have an addmghlich will be
defined by F7.02. Communication control of AC mospeed controller can
connect with 240 others.
F7.02 is set as 0, communication function is irctive.

A+ Series MODBUS communication agreement

Communication agreement is with MOBUS ASCII (Amaricstandard
code for information interchange) mode: Every bgtsists of 2 ASCII
characters. For example: The expression of the noahevalue of 54Hex
ASCIl is that “54” consists of “5” (35Hex) and 4(B{ex).

1. Definition of coding

Communication agreement belongs to hexadecimatsysif which each
character represents the following information.

Character uon ulu ::2!1 11311 11411 11511 “6" ::7!1

ASCllcode| 30H | 31H| 32H | 33H | 34H | 35A | 36A | 37A

CharaCter "8” u9u uAu HBH HC” an uEn HFH

ASCllcode| 38A | 39H | 41H | 42H | 43A | 44A | 45H | 46H
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2. Character structure

10 — Bit character box (For ASCII)

Data type: 8N1 For ASCII

Start bit 0 1 2 3 4 5 6 7 Stop hit
P % — Data bits character string .
_‘ 10 — bits character frame -
10 — Bit character frame (For RTU)
Data type: 8N1 For RTU
Start bit 0 1 2 3 4 &) 6 T | Stop bit

& — Data bitz character string

Y

n

10 — bits character frame

Y

A

Data type: 801 For ASCII

Start bit| O

1

2l

3

4

5

t

7

Odd parity | Stop hil

8 — Data bats character string+

i

11 — bitz character frame

Data type: 8E1 For ASCII

Start hit| 0O

3

4

5

-1

evel parity | Stop bit

§—Data bits=FTE

~

11-hitsFHHHE

Y
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Data type: 801 For RTU

Start hit| 0 1

-

Odd paritv | Stop hit

-1

3 4| 5| &

A

& — Data bitz character string

11 — bitz character frame

Data type: 8E1 For RTU

Start hit| 0 |

7

=1

3| 4| 5| 6

evel parity | Stop bit

8 — Data bits character string

F

L
>

11 — bitz character frame

A

Y

3. Structure of communication data
Data format frame

Cll
C

ASCII mode:
STX Start character = *'(3AH)
Address Hi Communication address:
Address Lo 8-bit address consists of 2 ASCII codes
Function Hi Function code:
Function Lo 8-bit function code consists of 2 ASCII codes
DATA (n-1) Data characters:
...... n x 8-bit data content consists of 2n AS(
codes
DATAO n < 16, with the maximum of 32 ASCII codes
LRC CHK Hi LRC Check:
LRC CHK Lo 8-bit LRC Check consists of 2 ASCII codes
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END Hi End character:
END Lo END Hi = CR (ODH), END Lo = LF (0AH)
RTU mode:
Keep that zero-input signal is more than or equal
START
to 10 ms
Address Communication address: 8-bit binary address
Function Function code: 8-bit binary address
DATA (n-1)
Data characters:
""" n x 8-bit data, n = 16
DATAO
CRC CHK Low CRC Check:
i 16-bit CRC Check consists of 2 8-bit binary
CRC CHK High
systems
END Keep that zero-input signal is more than or equal
to 10 ms

Communication Address

OOH: All driver Broadcasts

01H: For AC motor speed controller with 01st addres

OFH: For AC motor speed controller with 15th addres

10H: For AC motor speed controller with 16th addrdsy analogy, the
maximum can reach 240.

Function code and Data Characters

03H: Read out content of temporary storage

06H: Write a WORD into temporary storage. Functomue 03H: Read
out content of temporary storage.

For example: For driver address 01H, read out #ita dharacters in 2
successive temporary storages as follows: Ingialdorary storage address is
2102H
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ASCII mode:
Format of enquiry message charact&ormat of response message character
string: string:
STX
STX © Address ?
lll - -
Address ‘0 Function 2
Function Q Number of data ‘0’
3 (count by byte ‘4
. ‘1’
Starting address ‘1' Content of starting 7
0 address 2102H ‘7
:2! ‘0’
IOI IOI
Number of data o Content of address ‘Q
(count by word) ‘0 2103 H 8
i21
13 7 ‘7,
IRC Check }3, LRC Check o
CR
END CR END
LF LF
RTU mode:

Format of enquiry message:

Format of response message:
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Address 01H Address 01H
Function O3H Function O3H
) 21H Number of data 04H
Starting data addre
02H (count by byte)
Number of data OOH Content of data 17H
(count by word) 02H address 8102H 70H
CRC CHK Low 6FH Content of data OOH
CRC CHK High F7H address 8103H O00H
CRC CHK Low FEH

CRC CHK High |

5CH

Function code 06H: Write a WORD into temporary atya.

For example: For driver address 01H, write 60007QH) into the internal

parameter 0100H of driver.

message

ASCIl mode:
Format of enquiry message charactéiormat of response
string: character string:
STX o STX o
iO! iO!
Address Address
il! il!
) iO! ) iO!
Function Function
i67 i67
iO! iO!
il! il!
Data address - Data address o
IOI IOI
STX o STX o
lll lll
l7l l7l
Data content g Data content g
iO! iO!
i77 i77
LRC Check 0 LRC Check 0
CR CR
END END
LF LF
RTU mode:

Format of enquiry message:

Format of response messa
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Address 01H Address 01H
Function 06H Function 06H
O1H O1H
Data address Data address
OOH oou
17H 17H
Data content Data content
70H 70H
CRC CHK Low 86H CRC CHK Low 86H
CRC CHK High 22H CRC CHK High 22H

LRC Check of ASCII mode

LRC Check is the value added from Address to Datemtéht. For
example, the LRC Check of the above 3.3.1 inquinessage: 01H + O3H +
21H + 02H + 00H + 02H = 29H, then the complemerf @D7H) is taken.

CRC Check of RTU mode

CRC Check is from Address to Data content, anduitsing rule is as
follows:

Step 1. Make 16-bit temporary storage (CRC tempomtorage) =
FFFFH.

Step 2: Exclusive OR first 8-bit byte message irditon and low 16-bit
CRC temporary storage: Perform Exclusive OR, aokghe result into CRC
temporary storage.

Step 3: Shift right CRC temporary storage andfithto high bit position.

Step 4: Check right shift value. If being 0, sttre new value for step 3
into CRC temporary storage. Otherwise in case afusive OR A001H and
CRC temporary storage will store the result intaCCtBmporary.

Step 5: Repeat Step3 Step 4, and operate completely for 8-bit.

Step 6: Repeat Step 2 Step 5, and take the message instruction for

next 8-bit until all message instructions are ofgtacompletely. Finally, the
value gotten of CRC temporary storage is CRC Ch€&C Check must be
placed into the check mode of message instruatiandhangeably.

The following is the example of CRC Check runningitten in C
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language:
unsigned char * date-//Message instruction pointer
unsigned char leng#-//Length of message instruction

unsigned int cre_chk (unsigned char® data,unsigned char length }
{
int j;
unsigned int reg_cre =X,
while(length — — ) {
reg_cre” = “data + + ;
for(j =0;j <8;j + + )} |
if(reg ere & 0x01){ ~° LSB(bD) =1 */
reg_cre = (reg_erc > > 1) "0Xa001;
J else {
reg_cre =reg_cre > >1;

}

Teturn reg_cre; //17_1}13115( feadback the value of CRC “[

‘temporary storage
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7 -9 Parameters for Advanced Application

F8.00 | Advanced application of Lock-in parameter  defallt
Range 0-1 ‘ Unit ‘ 1
Content| 0: Lock 1: Unlock

Set F8.00, Advanced application of Lock-in paramateids
misoperating, which may result in negative consages.

F8.01 | 50Hz/60Hz system setting default: D
Range 0-1 ‘ Unit ‘ 1
0: 50Hz
Content
1: 60Hz

50Hz/60Hz system can be set by the parameter angadite condition of
electric network.

F8.02 | Selection of constant and variable torque efault: O
Range 0-1 ‘ Unit ‘ 1
0: Constant torque
Content :
1: Variable torque

F8.02 can work switch constant torque, or variaiolejue, which is
suitable for different loads, protection level arthted parameter.

Setting of over-voltage protection level
default: Three phaseAC380V 650.0 One phaseAC2Z®/ 3
Three phaseAC380V760K — 820.0 )
Range Unit 0.1
One phaseAC220V370.0V~420.0V
F8.03 sets over-voltage protection level. AC majoeed controller tends
to meet over-voltage protection in low electric wetk. For the above
situation, the protection level may be adjusted mide guarantee normal
running of AC motor speed controller.
Setting of low-voltage protection level
default: Three phaseAC380V 400 / One phaseAC22@V 20
Three phaseAC380V:380.0V~450.QV

Range Unit 0.1
One phaseAC220V: 160.0V~220.0

F8.03

F8.04
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F8.04 sets voltage protection level. AC motor speeuwtroller tends to
meet low-voltage protection in low electric netwoilus the value of F8.04
may be adjusted down to guarantee normal runningh©f motor speed
controller.

F8.05| Setting of excess-temperature protection level aulef85C /95°C
Range 40 -120 ‘ Unit‘ 1

F8.05 sets the excess-temperature protection &vélC motor speed
controller. In high temperature environment, thetgction level may be
adjusted up to normal running of AC motor speedrotier. However, much
higher setting will cause damage. The only solui®o increase effect of
heat elimination for the goal of cooling-down.

F8.06 | Setting display of current filtering time defautO
Range 0 - 100 | unit|] 1

This parameter setting is related to the stabibmabf current display,
please do not modify in general situation. If te#isg is much lower, current
display will fluctuate.

F8.07 | 0 — 10V Analog output low-end correction factor fadgt: *

Range | 0 - 65535 | unit| 1
F8.08 | 0 — 10V Analog output high-end correction factoefadilt: *
Range | 0 — 65535 | unit] 1
F8.09 | 0 — 20mA Analog output low-end correction factofauldt: *
Range | 0 — 65535 | unit] 1
F8.10 | 0 — 20mA Analog output high-end correction factefadilt: *
Range | 0 — 65535 | unit] 1

The above parameters are default settings. Thuk reftabe corrected,
otherwise it will cause abnormal running of AC mratpeed controller.

F8.11 | Interval compensation frequency point fad#: 0.00
Range ‘ 0 —maximum operation frequency‘ Udit 1
F8.12 | UP/DOWN frequency memory selection defauilt:
Range ‘ 0: stored 1: not storeb Unﬁt L
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F8.11 forward/reverse operation compensation frecueoint
The running frequency is lower than the set-up @alhich
will increase the forward/reverse operation comp#&os. The
suggestion for the set-up value is above 10.00Hz.

F8.12 UP/DOWN frequency memory selection
When choosing “UP/DOWN?” to set up the frequenceg, th
parameter is set as 0, and the frequency remaisatine after
stopping. The parameter is set as 1, and the freguaecome 0
after stopping.
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Chapter 8 Maintenance, Fault Diagnosis and

Countermeasure

Please keep regular maintenance of AC motor spadoder for normal
condition.
8-1 Daily checking items

(1) Sound and vibration in motor.

(2) Heat on motor.

(3) Completion of power supply wire and machinetleal wire.

(4) Completion of wire and connection of terminadey

(5) Cleanliness inside AC motor speed controller.

(6) Fan of AC motor speed controller.

(7) Air temperature and humidity of installation.

(8) Cleanliness on radiator.

(9) AC motor speed controller output electric cotrand displayed
current.

(10) Sound or vibrating in running.
8-2 Maintenance and checking notice

(1) When maintaining, please make sure the powgslgus off.

(2) Cutting off the power supply, wait for intern&ligh pressure
instructive light goes off, then check and maintain

(3) In the process of checking and maintenancefmt#ave screws and
other fittings in AC motor speed controller.

(4) Please keep AC motor speed controller cleardaynd

(5) In checking and mending, please not to mismtiehwires, otherwise
it will lead AC motor speed controller not to wark break down.
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8-3 Regular checking items

Checking items| Checking content Countermeasure

terminal, screw, | loose Screw fasten

connecive plug

Radiator dust Blow off with dry
compressed ¢ (4-6kgcm2’

Heat sinker sound and vibratigiReplace

and working duration
over 20,000 hou
Circuit board dust and rust Blow off with dry
compressed air (4-6kgcm2)
or contacimaket

Electrolysis color change, smelReplace

capacito and plump u

Electromotor Vibration, heat, noig&heck or replace
smell

8-4 Regular Replacement

AC motor speed controller is made up by many partaccordance with
condition, some of which need maintenance for nbromaning of AC motor
speed controller. To keep AC motor speed contrellerking normally in a
long term, some fittings need to be replaced retyubccording to their life.
Replace time for your reference is as follow:

Fitting’s name| Replace period Handling measure
Heat sinker 3-5 years Replace (decide after chgikin
Electrol_yS|s 5 years Replace (decide after checking)
capacitor
Fuse 10 years Replace (decide after checking)
Relay Decide after checking

The hereinbefore fittings’ replace circle is reck&dnin the following
environment:
(1)Annual average surrounding temperature i€ 3There is no corrosive
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gas, flammable gas, oil fog, dust, drips, or etc;
(2)The load factor is below 80%;
(3)The average working time is below 12 hours.

8-5 Protective Information, Fault Diagnosis and Rerove.

AC motor speed controller has complete protectivecfions, such as
over voltage, over currency, over load, over hsgladrt circuit to the ground,
short circuit and etc. When AC motor speed cordrajjets error, there must
be some reasons, please find out the reason amdecime error. Restart after
dealing with the error. If there are other questjgiease contact us in time.

Error . .
Content Possible reason Solution
code
1: Much short 1: Extend acceleration
Acceleration time  |time
2: disarrangement of 2: Correct V/F curve.
V/F curve. 3: Check insulation of
o) 3: Motor wire with | motor wire.
r_<g short circuit to 4: Reduce the value of
2 ground torsion lift.
o 4: Over high of 5: Check electric net
0ocC1 a S
U < Torsion lift 6: Check load
g 5: Over low of 7: Set tracking start
(@} . .
2 Electric net voltage. | 8: Increase capacity of
g 6: Directly startin | controller
3 running motor 9: Sent for repairing
=)
7: Disarrangement of
controller
9: Controller failed
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D

Error . .
Content Possible reason Solution
code
1: Insulation of motor1: Check insulation of
Wire motor wire
) 2: Check blocking or bad
3: Fluctuation of condition
electric net and the | 3: €heck electric net
Over voltage
0C3 currency in low Yoltage 4: Increase capacity of
UC3 i 4: Disarrangement of controller
running capacity 5: Resolve capacity of
5 High transformer
- Figher power 6: Resolve disturbing
motor starting up resource
6: Disturbing
resource
1: much short 1: Extend acceleration
deceleration time  |time
OC2 |Overcurrentin | 2: Disarrangement of2: Increase capacity of
UC2 |deceleration |capacity controller
3: Disturbing 3: Resolve disturbing
resource resource
1: Much short 1: Check power supply
Acceleration time | voltage
Over 2: Disarrangement | 2: Sent for repairin
OUO0 | voltage in . ang ' pairing
stopping of capacity
3: Disturbing
resource
0Co Over _ _ N
UCO currency in| 1: Controller failed 1: Sent for repairing
stopping
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Error . .
Content Possible reason Solution
code
1: Abnormal power | 1: Check power supply
supply voltage
Over 2: improper circuitry| 2: Do not use power
OUl1l | voltagein | 3: Controller failed | supply switch controller
acceleration on or off
3: Sent for repairing
1: abnormal power | 1: Check power supply
supply voltage voltage
Over 2: Energy feedback| 2: Install braking unit
OU3 | voltage in | load and resistance
running 3: Disarrangement | 3: Affirm resistance
of braking resistance setting again
1: Much short 1: Extend deceleration
deceleration time | time
2: abnormal power | 2: Check power supply
supply voltage voltage
Over 3: Over load 3: Check braking unit
oU2 | voltage in 4: D|§arrangement and re5|sta_nce _
deceleration Braking resistance | 4: Set brgklng resistance
or parameter over again
5: Correctly set
parameter, e.g. braking
tube voltage, etc.
1: abnormal Power | 1: Check power supply
Low supply voltage voltage
LUO voltage in | 2: Phase missing 2: Check power supply
stand-by and switch
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Error

code Content Possible reason Solution
1:abnormal power 1: Check powe
LU1 Low
_ supply voltage supply voltage
voltage in | 5. phase missing 2: Check connectic
LU2 | acceleration | 3. 5yer jow of Electric (3 Please us
running net voltage independent powe
LU3 deceleration supply
FbO Stop
Fb1l Acc. . -
Fb2Dec. Broken fuse | 1: Controller failed 1: Sent for repairin
Fb3 Run
1: Over load 1: Reduce load or
2: Much shorter replace larger
Acceleration time capacity of
3: Much quicker torsion | controller
%32?%:;; Iifting 2: Extend_ _
4: Disarrangement of V/facceleration time
o curve 3: Reduce torsion
o 5: Low voltage of lifting rate
— .
N S electric net 4: Reset V/F curve
58 6: controller starts beforeover
g > motor stops. 5: Check electric ne
S 7: Fluctuation or voltage; increase
o g blocking in loading controller capacity
5e 6: Adopt track start
= mode
= 'Q Model A: 7: Check load
3P 150% 60S condition
g' g Model P:
q 120%,60S
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code
1: Over load 1 Reduce load
) 2: Extend
9.9 2: Much shorter acceleration time
S % S acceleration time 3: Extend protection
5=3 3: Much lower Motor - P
885 protection level setting
Og 2 o, 4: Correct V/F curve
o S |Motor 4: Disarrangement of V/F_. )
o 3 5: Reduce torsion
9 = |overload curve litting rate
w O S 5: Much quicker torsion | .. heck
S 28 lifting 6 C ec maotor
c 52 . . . insulation and
S o 3 6: Bad motor insulation
25 S T replace motor
2°3 7. Disarrangement of _
2 7: Use larger
o motor
= controller and motor
1: Replace radiator
fan
2: Clean up wind
% 1: Broken radiator fan | pipe and radiator
o= e 2: Blocked radiator fan |3: Improve aeration
T o ot pipe condition and reduce
= 3 2 |Controller |3: High temperature of |wave frequency
c 3 |overheat |environment 4: Improve aeration
3. % 5 4: Bad aeration condition and air
> N S .
e = E 5: More narrow convection
o installation space 5: Improve
o installation location
and aeration
conditior
1: After settling
ES Emergency |1: Under condition of |emergency stop, start
stop emergency stop up as regular
procedur
1 Bad connection 1: Check connection
2: Disarrangement of line
CcoO Wrong communication 2: Reset parameter

communication

parameter
3: Wrong transmission
forma

3: Check data

transmission forma[(
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e Content Possible reason Solution
code
4-20mA 1: Loose terminal and 1 Check_connectlor
20 . ) line and link the
broken wire | bad connection .
broken dowrwire
Pr Wrong 1.Parameters are set | 1.Correct to set the
Parameters | wrong parameters
Err Wrong 1.The parameters are noi.Quite the
Parameters | existent parameters

8-6 Remove Regular Error

(1)Parameter cannot be set

Reason and solution:

A: Lock the parameter, and set F1.18 for 0, and #®t other parameters.

B: Running machine communicates abnormally. Relinstanning
machine and check whether the connection lineakdsr down.

C: Machine is running, and parameter cannot be Rlease stop the
machine and set.

Press “run” (external control) but the motor doesmin

(2)Reason and solution:

A: Wrong running mode, please check if F1.02 iS@et.

B: Frequency order is not given or the frequencybétow the start
frequency.

C: Peripheral connection mistake, please checlplperal connection.

D: The definition of AC motor speed controller ingarminal is wrong,
and not match peripheral connection. Check 3.13Zfarameter.

E: Start button is fault and controlling wire isoken. Check control wire
and button.

F: AC motor speed controller is in protection asdhot reset. Please reset

and restart.
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G: Motor connection is not connected or phase mis&gheck motor
connection.

H: Motor is fault. Please check if the motor isken down.

I: AC motor speed controller is fault. Please chibekmistake of AC motor
speed controller.

(3)Motor over heat

Reason and solution:

A: Higher temperature of environment. Please imprthve condition and
aeration, and reduce temperature.

B: Much heavier load. The actual load is over thetan rating torsion.
Enlarge the motor capacity.

C: The insulation of motor declines. Replace théamo

D: The distance between AC motor speed controftdrraotor is too long.
Please reduce the distance and install anti-atiagheurrent machine.

E: Voltage resistance between motor phases is ufGitisnt. AC motor
speed controller will generate impact voltage betwanotor loops in
switching. The maximal impact voltage will reachti®es more than input
voltage. Recommend using specialized motor.

F: When the running motor in a low speed to chahgedeceleration rate,
motor will run in a high speed.

(4) Machine vibration or abnormal sound

Reason and solution:

A: Blocking or bad lubrication of the machine. Fleaheck machine load.

B: The machine has a sympathetic vibration phenomefdjust the carrier
wave, change deceleration rate, avoid sympathdi@tion frequency, and
install shock absorption level up.

(5)The motor does not allow reverse.

Reason and solution:

A: Reverse is forbidden. Release the forbiddance.

(6)Motor allows reverse.

Reason and solution:
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A: Exchange both of three terminals U, V, W. on mGtor speed controller
output

B: Reverse the running controlling signal. If thigmal signal is positive,
set it negative.

(7)AC motor speed controller starts up and distathgr settings

Reason and solution

Reason: AC motor speed controller disturbing

Solution:

A: Reduce carrier frequency

B: Install filter on supply input terminal of AC rtay speed controller
power

C: Install filter on power supply output terminai AC motor speed
controller

D: Correct grounding from motor and AC motor speeditroller

E: Separate main circuit connection and other $igmanection

F: Adopt control connection with shield connectidbable should be
covered metal tube

G: The terminals of connection input and output usthobe installed
magnetic loop

8-7 Disturbance solution

The regular disturbance includes two kinds: oneAG motor speed
controller disturbs other equipments and instrumetich refers to 8-6; the
other is AC motor speed controller is disturbed amake controller take
wrong action.

Bringing disturbance must be disturbing resourcel amannel. The
disturbing channel of AC motor speed controlleras the same as other
electromagnetic disturbing channel, mainly referrexl electromagnetic
radiation, transmission, inductance coupling.

(1)Electromagnetic radiation

Generate electromagnetic radiation to the surrowndelectron and
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electronic equipment. The shield can be one ostihations.

(2)Transmission

Generate electromagnetic noise to directly drivingtor and transmit
disturbance to power supply, and transmit it taeottevice through electronic
net. Filter wave may solve the problems.

(3)Inductance coupling

Generate inductance coupling to other connections

The concrete solution for disturbance

(1)Insulation

Separate disturbing resource from those easilyctaffie parts. Electric
welding machine is a strong disturbing resourcesddption of AC motor
speed controller says that the electric weldinghimecand AC motor speed
controller cannot share the same power supply.

(2)Wave filter

The filter is installed for restraining the distunt signal to be transmitted
from AC motor speed controller to power supply andtor through power
supply wire transmission. The solution is to adterfi reactor or magnetic
loop at the input and output ends.

(3)Shield

AC motor speed controller adopts iron casing shieldt to let
electromagnetic disturbance leak. The output widepss iron tube shield;
control wire adopts shield wire; power supply wiseseparated from control
wire, etc.

(4)Grounding

Good grounding may significantly prevent the breakxternal disturbance,
restrain internal coupling and raise the systenalogipy of anti-disturbance.

The following illustration is AC motor speed corikeo transmission system
countermeasure of anti-disturbance:
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8-8 Failure Records

°°°°°°°°°°° A+. P+, H+ Series AC Motor Speed Controller

Chapter 9 External Fittings Selection

9-1 The Purpose of Accessory

Name

Purpose

Circuit breaker
Leakage switch

Protect connections of the controller for
convenience, installation, protection and
maintenance.

Magnetic contactor

Guarantee switching power supply
controller from damage

Surge absorber

Absorb surge electric currency from
electromagnetic contact and relay.

Isolating transformer

Insulate input and outputhaf controller for
reducing disturbance.

DC reactor Protect and restrain high frequency wave
To protect the controller and restrain high
AC reactor frequency wave and prevent surge voltage

impact.

Braking Resistance
and Braking Unit

Absorb the regenerate energy.

Noise wave filter

Reduce the disturbance from auletr,

Magnetic loop

Reduce the disturbance from controlle

Status Failure Record Display figure

Big letters*OCO0” 64

IGBT gets over Big letter:“OC1” 65
currentin checking |Big letters“OC2" 66
Big letter:“OC3” 67

Small letters“oc 0” 68

CT gets over current | Small letter “oc 1” 69
in checking Small letter “oc 2” 70
Small letter “oc 3" 71

ouc 80

oul 81

Over voltage oLZ 82
ous3 83

FBQ 84

FB1 85

Cut fuse off FB2 36
FB3 87

LUO 88

. LU1 89
Lacking voltage LU2 90
LU3 91

OLO 92

oLl 93

Over load oL2 94
OL3 95

OTC 96

oT1 97

Over voltage oT2 98
oT3 99

OHC 10C

OH1 101

Over heat OH2 102
OH3 102
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9-2 Arrangement 9-2-2 AC reactor
9-2-1 DC reactor Controller | Suitable DC reactor parameter
Controller | Suitable DC reactor parameter type power | Rated currency (A)| Inductance value (mH
type power | Rated currency (A)| Inductance value (mH HCA4011 11 24 0.52
HCA4037 37 100 0.7 HCA4015 15 34 0.397
HCA4045 45 120 0.58 HCA4018 18.5 38 0.352
HCA4055 55 146 0.47 HCA4022 22 50 0.26
HCA4075 75 200 0.35 HCA4030 30 60 0.24
HCA4090 90 240 0.29 HCA4037 37 75 0.235
HCA4110 110 290 0.24 HCA4045 45 91 0.17
HCA4132 132 330 0.215 HCA4055 55 112 0.16
HCA4160 160 395 0.177 HCA4075 75 150 0.112
HCA4200 200 495 0.142 HCA4090 90 180 0.10
HCA4220 220 557 0.126 HCA4110 110 220 0.09
HCA4280 280 700 0.10 HCA4132 132 265 0.08
HCA4300 300 800 0.08 HCA4160 160 300 0.07
HCA4315 315 800 0.08 HCA4200 200 360 0.06
HCA4220 220 400 0.05
Install connection: HCA4280 | 280 560 0.03
HCA4300 300 640 0.0215
HCA4315 315 640 0.0215
Installation:

Maoter Motor

u et
%1 gowei 4 v Mator
= o W U 1
Ground j ) Vo
'PI.IF+ Pt BODRO0B0 06D, W 1%
:I Uninstall g Ground
_E‘ L P1 J_:‘ E Pl AC reactor
= IC reactor 1 I y

—~ e

[ -
£3
:H
111
—i
= -

Ground
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9-2-3 Braking resistance

Controller | Braking resistance Torsion

Type W [9) CDER (10% ED) (Kw)
HCA20P: 8C 20(C 128 0.4
HCA20P 10¢ 20C 12t 0.7¢
HCA21P* 30C 10C 12t 1.5
HCA22P: 30C 7C 128 2.2
HCA23P: 390W 40 12t 3.7
HCA25P* 5200\ 3C 12t 5.E
HCA27P* 7800\ 2C 128 7.E
HCA40P" 8C 75C |Embedded 12t 0.7¢
HCA41P* 30C 40C 12t 1.5
HCA42P: 30C 25(C 128 2.2
HCA43P: 40(C 15(C 12t 3.7
HCA45P* 50C 10¢ 12t 5.E
HCA47P* 100( 75 128 7.E
HCA4011 100( 5C 12t 11
HCA401F 150( 40 12¢ 15
HCA401F 150( 40 403(x1 12t 15
HCA401¢ 480( 32 4030x: 128 18.E
HCA402: 480( 27.2 4030x 128 22
HCA403( 600( 2C 4030x 12t 30
HCA4037 960( 16 4045x: 128 37
HCA404¢ 160( 13.€ 4045x 128 45
HCA405E | 6000x: | 20xz | 4045x; 128 55
HCA407t | 9600x: | 13.6x: | 4045x: 128 75
HCA409(C | 9600x: | 20x% | 4045x: 128 9(Q
HCA411C | 9600>3 | 20xZ | 4045x: 128 11¢
HCA413: | 9600x: | 13.6x< | 4045x: 128 132
HCA416( | 96004 | 13.6x< | 4045x: 128 16(
HCA418% | 9600xt | 13.6xE | 4045x! 128 18¢
HCA420(C | 9600xt | 13.6xE | 4045x! 128 20C
HCA422( | 9600xt | 13.6xE | 4045xt 128 22C
HCA4300 | 9600x6| 13.6x6 | 4045x6 125 315
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Calculate of braking resistance value:

The braking resistance value is related to the D@eacy when AC
motor speed controller braking. For 380V power $ypfhe braking DC
voltage is 800V-820V, and for 220V system, the Ditage is 400V.

Moreover, the braking resistance value is relabelokaking torsion Mbr%.
The braking resistance values are different fordtifferent braking torsion.
The calculation formula is as follow:

U3, % 100
PMoter X Mh‘% X 'q‘l'ransdux Totor

cRr

R =

Thereintao, Udc_ﬁra.king il .
N voltage *

P — Notor
Mator power

M ____ Braking .
b Torsion °?

Notor N
Mhotor efficiency?

- __Iransducer
[ransducer  efficiency ©°

The braking power is related to braking torsion &naking frequency.
The above illustration shows the braking torsiod25% and the frequency is
10%. The different loading is by situations, théadia the illustration are for
reference.

156



A+. P+, H+ Series AC Motor Speed Controll=sene-rae

Appendix 1 Simple Application Example

1-1 A+ Example

Use external end (three phases) to control runmhgAC motor speed
controller, use external terminal to switch rotatifmrward or reverse. The
potentiometer controls frequency of AC motor speeatroller.

A: Basic connection illustration:

e e—p 51
| a—""w—p52

52 B

P Sc

B: Parameter setting and instruction:

F1.01=1 the measure of analog voltage setting
(Potentiometer of external terminal)

F1.02=1 external terminal control

F3.17=6 define the terminal S1 turning forward
F3.18=7 define the terminal turning reverse
F3.19=8 define terminal S3 stopping

Frequency Furning frequency (Controlled by protentiometer)
C: Action instruction:
K1 running forward ,
. ! o Time

K2 running forward i F] 7
K3 Stop ; Lo

. . 1 | 1
Running frequency |_s o H -
controlled by potentiometer. . e

K3 n
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1-2 Multi control function of P+
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X 0
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F1.01=0------------------ (operation panel gets ifestive)
F1.02=1-------------m--- (10 terminal works
F1.03=0----------------- (the stop button gets ineffective
F1.04=0----------------- (forbid reversing)
F1.06=25--------------- (minimum operating frequengy
F1.07=15---------------- (acceleration timg
F1.08=15---------------- (deceleration time
F2.01=1----------mmemme- (coast down
F3.00=0----------------- (FIV minimum voltage
F3.01=10---------------- (FIV maximum voltage
F3.03=4----------m--m--- (FIC minimum current
F3.04=20---------------- (FIC maximum current
F3.15=5--------mmmeme- (FWD defines as forward
F6.00=1----------------- (PID works
F6.01=0----------------- (negative feedback mode
F6.02=0------------- (figure targeted value
F6.03=0---------------- (FIV as feedback value
F6.20=2------------ (KB1, KAL)

F6.21=1-------------- (KB2 KA2)

F6.22=4-----—-------- (KB3 KA3)

F6.23=3-------------- (KB4 KA4)

F6.24=6-------------- (KB5 KA5)

F6.25=5-------------- (KB6 KA6)

F6.41=2--------- (pressure allowance of pumpup

F6.60=50----- (targeted value according to actual condition
F6.42=48HZ------- (Running frequency of pump Op
F6.43=8S-------- (delay time of pump up

F6.45=5------------ (pressure allowance of pump down
F6.46=25HZ----- (running frequency of pump down
F6.47=2------------ (delay time of pump down
F6.49=1--------- (time of injection gate
F6.50=1----------- (time of pull gate

F6.51=240min-----(circuit time)
F6.68=255-------- (sleep section mode

F6.69=5----------- (sleep pressure allowance
F6.70=60---------- (sleep time
F6.71=25---------- (sleep frequency
F6.73=3----------- (wake-up)

F6.74=3---------- (wake-up time
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1-3 Accessories
Standard of 220V Three phase Circuit Breaker anth€ctor

220V
) Non-fuse Circuit Breaker Magnetic Connector
§ No Reactor Reactor No Reactor Reactor
% Rated Rated Rated Rated
= Model | current | Model | Current | Model | current| Model | current
g A A A A
0.4 | NF32 5 NF32 5 SC-03 1 SC-03 11
0.75 | NF32 10 NF32 10 SC-03 13 SC-03 11
1.5 | NF32 15 NF32 10 SC-4-0| 18 SC-05 13
2.2 | NF32 20 NF32 15 SC-N1 26 SC-4-0 18
3.7 | NF32 30 NF32 20 SC-N2 35 SC-N1 26
55 | NF63 50 NF63 40 SC-N2S| 50 SC-N2 35
7.5 | NF125 60 NF125 50 SC-N3 65 SC-N2S 50
11 | NF125 75 NF125 75 SC-N4 80 SC-N4 80
15 | NF250 125 NF125| 100 SC-N5| 93 SC-N4 80
18.5 | NF250 150 NF250| 125 SC-N5| 93 SC-N5 93
22 NF250| 150 SC-N6 125
30 NF250| 175 SC-N7 152
37 NF250| 225 SC-N8 180
45 NF400| 250 SC-N10| 220
55 NF400| 300 SC-N11| 300
75 NF400| 400 SC-N12| 400
90 NF630| 500 SC-N12 | 400
110 NF630 | 600 SC-N14 | 600
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Standard of 380V Three phase Circuit Breaker anth€cior
380V

o Non-fuse Circuit Breaker Magnetic Connector

§ No Reactor Reactor No Reactor Reactor
é—’; Rated Rated Rated Rated
X Model | current | Model | Current | Model | current| Model | current
é A A A A
0.4 | NF32 3 NF32 3 SC-03 7 SC-03 7
0.75 | NF32 5 NF32 5 SC-03 7 SC-03 7
1.5 | NF32 10 NF32 10 SC-05 9 SC-05 9
2.2 | NF32 15 NF32 10 SC-4-0| 13 SC-4-0 13
3.7 | NF32 20 NF32 15 SC-4-1| 17 SC-4-1 17
55 | NF32 30 NF32 20 SC-N2 | 32 SC-N1 25
7.5 | NF32 30 NF32 30 SC-N2S| 48 SC-N2 32
11 NF63 50 NF63 40 SC-N2S| 48 SC-N2S 48
15 | NF125 60 NF63 50 SC-N3| 65 SC-N2S 48
18.5 | NF125 75 NF125 60 SC-N3 | 65 SC-N3 65
22 NF125 75 SC-N4 80
30 NF125| 100 SC-N4 80
37 NF250| 125 SC-N5 90
45 NF250| 150 SC-N6 110
55 NF250| 175 SC-N7 150
75 NF250| 225 SC-N8 180
90 NF400| 250 SC-N10 | 220
110 NF400 | 300 SC-N11 | 300
132 NF400 | 350 SC-N11 | 300
160 NF400 | 400 SC-N12 | 400
185 NF630 | 500 SC-N12 | 400
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DC Reactor
DC Reactor Model for 220V DC Reactor Model for 380V
Model (KW) Number Model(KW) Number
0.4 DCL-L0.4 0.75 DCL-HO0.75
0.75 DCL-L0.75 15 DCL-H 1.5
15 DCL-L1.5 2.2 DCL-H 2.2
2.2 DCL-L2.2 3.7 DCL-H 3.7
3.7 DCL-L 3.7 55 DCL-H 5.5
55 DCL-L5.5 7.5 DCL-H 7.5
7.5 DCL-L7.5 11 DCL-H 11
11 DCL-L 11 15 DCL-H 15
15 DCL-L 15 18.5 DCL-H 18
18.5 DCL-L 18 22 DCL-H22
22 DCL-L 22 30 DCL-H30
30 DCL-L30 37 DCL-H37
37 DCL-L 37 55 DCL-H55
55 DCL-L55 75 DCL-H75
75 DCL-L 75 a0 DCL-H90
110 DCL-H110
132 DCL-H132
160 DCL-H160
185 DCL-H185
200 DCL-H200
220 DCL-H 220
250 DCL-H250
280 DCL-H280
300 DCL-H300
315 DCL-H315
375 DCL-H375
415 DCL-H415
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Input AC Reactor

°°°°°°°°°°° A+. P+, H+ Series AC Motor Speed Controller

Output AC Reactor

Input AC Reactor model for 220V

Input AC Reactor model for 380V

Output AC Reactor for 220V

Output AC Reactor for 380V

Model(KW) Number Model(KW) Number

0.4 TE-ACL-LO.4(l) 0.75 TE-ACL-HO0.75(])
0.75 TE-ACL-LO.75(1) 1.5 TE-ACL-H1.5(1)
1.5 TE-ACL-L 1.5(I) 2.2 TE-ACL-H 2.2(1)
2.2 TE-ACL-L 2.2(I) 3.7 TE-ACL-H 3.7(1)
3.7 TE-ACL-L 3.7(I) 5.5 TE-ACL-H 5.5(1)
5.5 TE-ACL-L 5.5(I) 7.5 TE-ACL-H 7.5(1)
7.5 TE-ACL-L 7.5(I) 11 TE-ACL-H 11(1)
11 TE-ACL-L 11(1) 15 TE-ACL-H 15(1)
15 TE-ACL-L 15(1) 18.5 TE-ACL-H18.5(1)
18.5 TE-ACL-L 18(1) 22 TE-ACL-H 22(1)
22 TE-ACL-L 22(1) 30 TE-ACL-H 30(l)
30 TE-ACL-L 30(1) 37 TE-ACL-H 37(1)
37 TE-ACL-L 37(1) 55 TE-ACL-H 55(1)
55 TE-ACL-L 55(1) 75 TE-ACL-H 75(1)
75 TE-ACL-L 75(1) 90 TE-ACL-H 90(l)

110 TE-ACL-H 110(1)

132 TE-ACL-H 132(1)

160 TE-ACL-H 160(1)

185 TE-ACL-H 185(1)

200 TE-ACL-H 200(1)

220 TE-ACL-H 220(1)

250 TE-ACL-H 250(1)

280 TE-ACL-H 280(1)

300 TE-ACL-H 300(1)

315 TE-ACL-H 315(1)

375 TE-ACL-H375(1)

415 TE-ACL-H415(1)

Model(KW) Number Model(KW) Number

0.4 TE-ACL-L0.4(0) 0.75 TE-ACL-H0.75( O)

0.75 TE-ACL-L0.75(0) 1.5 TE-ACL-H1.5 (O)
1.5 TE-ACL-L 1.5( O) 2.2 TE-ACL-H 2.2 (O)
2.2 TE-ACL-L 2.2 (O) 3.7 TE-ACL-H 3.7 (O)
3.7 TE-ACL-L3.7(0) 5.5 TE-ACL-H 5.5 (O)
5.5 TE-ACL-L 5.5 (O) 7.5 TE-ACL-H 7.5 (O)
7.5 TE-ACL-L 7.5( O) 11 TE-ACL-H 11( O)
11 TE-ACL-L 11 (O) 15 TE-ACL-H 15 (O)
15 TE-ACL-L 15 (O) 18.5 TE-ACL-H18.5( 0)
18.5 TE-ACL-L 18 (O) 22 TE-ACL-H 22( O)
22 TE-ACL-L 22 (O) 30 TE-ACL-H 30( O)
30 TE-ACL-L 30( O) 37 TE-ACL-H 37 (O)
37 TE-ACL-L37(0) 55 TE-ACL-H 55( O)
55 TE-ACL-L 55(0) 75 TE-ACL-H 75 (O)
75 TE-ACL-L 75(0) 90 TE-ACL-H 90( O)
110 TE-ACL-H110( O)
132 TE-ACL-H132 (O)
160 TE-ACL-H160( O)
185 TE-ACL-H185( O)
200 TE-ACL-H200( O)
220 TE-ACL-H220( O)
250 TE-ACL-H250( O)
280 TE-ACL-H280 (O)
300 TE-ACL-H300( O)
315 TE-ACL-H315( O)
375 TE-ACL-H375( O)
415 TE-ACL-H415( O)
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A+. P+, H+ Series AC Motor Speed Controllmssemsorese —— recowrenour A+. P+, H+ Series AC Motor Speed Controller
Input 3 Phase Filter Input Harmonic Filter
Input 3 Phase Filter for 220V Input 3 Phase Filter for 380V Confirmed Effectiveness: total harmonic distorti@RIDi = less than 12%
Model (KW) Number Model (KW) Number (THDi = 8% or 5% is agreed as well) Power Facto®G more than 0.95
0.4~1.5 NFS32010 0.75~3.7 NFS34010 Voltage: 380V
2.2~3.7 NFS32020 55~7.5 NFS34020 Power| Capacity Size Weight
Product code
55 NFS32040 11~15 NFS34040 (KW) | (KVA) L w H D E = (Kg)
7.5~11 NFS32060 18.5~22 NFS34060 TEHRF94020-12 15 22 450| 450 | 700 | 14 | 350 | 400 | 80
15~18.5 NFS32090 30~37 NFS34090 TEHRF94025-12 185 27 450| 450 | 700 | 14 | 350 | 400 | 85
22 NFS32130 40~55 NFS34130 TEHRF94030-12 22 32 500| 500 | 750 | 14 | 400 | 450 | 110
30~37 NFS32180 75 NFS34180 TEHRF94040-12 30 43 500| 500 | 750 | 14 | 400 | 450 | 120
40 NFS32220 90 NFS34220 TEHRF94050-12 37 53 500| 500 | 750 | 14 | 400 | 450 | 130
55 NFS32270 110 NFS34270 TEHRF94060-12 45 65 500| 500 | 750 | 14 | 400 | 450 | 140
75 NFS32400 132 NFS34320 TEHRF94075-12 55 81 600| 600 | 850 | 14 | 500 | 550 | 180
150 NFS34400 TEHRF940100-1p 75 110 | 600| 600 | 850 | 14 | 500 | 550 | 190
Output 3 Phase Filter TEHRF940120-12 90 137 | 600| 600 | 850 | 14 | 500 | 550 | 210
Output 3 Phase Filter for 220 Output 3 Phase Filter for 380V TEHRF940150-1p 110 | 165 | 700| 650 | 900 | 18 | 600 | 600 | 260
Model (KW) Number Model (KW) Number TEHRF940200-1P 160 | 248 | 750| 700 | 950 | 18 | 650 | 650 | 350
0.4~15 RFI 32010 0.75~3.7 RFI 34010 TEHRF940250-1p 185 | 274 | 750| 700 | 950 | 18 | 650 | 650 | 360
2.2~3.7 RFI 32020 5.5~7.5 RFI 34020 TEHRF940300-1p 220 | 329 | 800| 750 | 950 | 18 | 700 | 700 | 420
5.5 RFI 32040 11~15 RFI 34040 TEHRF940400-1p 300 | 461 | 900| 800 | 1000| 18 | 800 | 750 | 550
7.5~11 RFI 32060 18.5~22 RFI 34060 R, o
15~18.5 RFI 32090 30~37 RFI 34090 N
22 RFI 32130 40~55 RFI 34130
30~37 RFI 32180 75 RFI 34180 |
40 RFI 32220 90 RFI 34220 %
55 RFI 32270 110 RFI 34270 %%
75 RFI 32400 132 RFI 34320
150 RFI 34400
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Sinusoidal wave filter
Application Range: Frequency inverter at outpuésid
Working field: Altitude of less than 1000 meteriges
Temperature: Maximum less than 40 degrees, avéeagahan 35 degrees in
one whole day
Phase frequency: 3-phase 60Hz
Input voltage: 380 ~ 480V
Carrier frequency: 5KHz ~ 10KHz
Functional effectiveness: 1. dv/dv protection 2.e©eurrent protection 3.
Reduce noise and temperature of motors 4. Prdif@tigne of motors

meanearee At P+, H+ Series AC Motor Speed Controller

Dry H 3-phase 60Hz 440V IPOO

Rated Size

Product Codeg Power Current Weight

(KW) L w H D E F | (Kg)

(A)

TESFR44001 0.75 3 175 | 150 | 170 6 125 | 62 4.0
TESFR44002 1.5 4 175| 150 | 170 6 125 | 62 4.5
TESFR44003 2.2 175| 150 | 170 6 125 | 62 5.0
TESFR44005 3.7 10 225| 160 | 190 8 175 | 62 7.5
TESFR44007 5.5 12 225| 170 | 190 8 175 | 72 9.0
TESFR44010 7.5 16 225| 170 | 210 8 175 | 72 11.0
TESFR4401§ 11 24 250| 190 | 220 | 10 | 200 | 94 16.0
TESFR4402(0 15 30 250| 190 | 240 | 10 | 200 | 94 19.0
TESFR44025 18.5 37 275| 210 | 250 | 10 | 225 | 114 26.0
TESFR44030 22 48 275| 210 | 260 | 10 | 225 | 114 29.0
TESFR44040 30 60 290| 220 | 280 | 10 | 240 | 124 37.0
TESFR44050 37 75 290| 220 | 300 | 10 | 240 | 124 42.0
TESFR44060 45 90 330| 240 | 320 | 12 | 280 | 140 55.0
TESFR44075 55 115 330 240 | 350 | 12 | 280 | 140 63.0
TESFR4410Q0 75 150 360| 260 | 390 | 12 | 310 | 154 84
TESFR44120 90 180 360| 260 | 430 | 12 | 310 | 154 94
TESFR44150 110 220 400| 270 | 490 | 12 | 340 | 164 125
TESFR44200 150 330 450| 300 | 550 | 14 | 300 | 200 | 170
TESFR44250 185 360 450| 300 | 550 | 14 | 300 | 200 | 190
TESFR44300 220 440 550| 550 | 500 | 14 | 500 | 500 | 230
TESFR44400 300 600 550| 550 | 570 | 14 | 500 | 500 290
TESFR44500 373 770 600| 600 | 680 | 14 | 550 | 550 380
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A+. P+, H+ Series AC Motor Speed Controllmssemsorese —— recowrenour A+. P+, H+ Series AC Motor Speed Controller

Zero-Phase Filter

The model with Base is ZEM5046M /,_ \ Appendix 2 Description of communication mode
The model without Base is ZFM5038D / /’""\ FUNC 03> Read 06> Write
Y
[ Vo 2-1. ASCII mode
-t | START | ADDR | FUNC | DATA | LRC | OD | OA
.\ )
Model d| D| H \_H_____/ Receive| : 01 03 2832'0 XX | 0D | 0A | 17bytes
ZFM5038D | 38 | 63 | 12.5 Y P
ZFM5050D | 50 | 80 | 20 T Send in 02, 11+2*N
; > normal | ° 01 03 | g1p0 | XX | OD | OA N=2,4,6,8
= Send in
“I i | Receive| 01 06 28(1’8'0 XX | OD | OA |17BYTES
":010620000010XX",0DH,0AH
sendin| 01 06 [2000.0 v« | op | 0A |17BYTES
error 010
":010620000010XX",0DH,0AH
Send in 01 06 00 | Xx| oD | 0A |11BYTES
error
"-:010600XX",0DH,0AH
2-2. RTU mode
ADDR | FUNC DATA CRCL,CRCH
Receive 01 03 2000, 0001 XX,XX | 8BYTES
Send in 5+N
 ormal 01 03 02, 0120 XXXX |\ a6 g
Send inerrof 01 03 00 XX, XX 5BYTES
Receive 01 06 2000, 0010 XX,XX | 8BYTES
Send in 01 06 | 2000, 0010 XX, XX | 8BYTES
normal
Send in error 01 06 00 XX, XX 5BYTES

Error conditions
1, Non-function code

2, the function code is lock or protected
169 170



A+. P+, H+ Series AC Motor Speed Controll=sene-rae

LR L A+. P+, H+ Series AC Motor Speed Controller

2-3 Description of Register Address:

1) 2000H : Stop command

2) 2001H: Setting command (0~400.00HZ)
Frequency of F1.01=5 is from 2001H
Frequency of F1.01=0 is from F1.00

3) For example:

a) Functional code F0.03(Current)
Address: 3 (Hexadecimal: 0OH 03H)

b) Functional code F0.05 (Speed)

Address: 5 (Hexadecimal: 0OH 05H)

¢) Address: F1.00 (Main frequency)
Address: 100 (Hexadecimal: 0OH 64H)

d) Functional code F1.01 (Frequency source)
Address: 101 (Hexadecimal: 0OH 65H)

e) Functional code F1.07 Acceleration time
Address: 107 (Hexadecimal: 0OH 6BH

f) Functional code F1.08Deceleration time
Address: 108 (Hexadecimal OOH 6CH

And so on...
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2-4 Data address

Data address Local address Content Read/write
2000H BITO~BIT1 00B: none Write
48193 01B: stop
10B: start
11B: JOG start
BIT2~BIT3 00B: none Write

01B: reverse
10B: forward
11B: change direction

BIT4 0B: none Write
1B: reset

BIT5~BIT15 Reserved

2001H BITO~BIT15 Frequency command
_48194 00000~40000

Second position  of )
. . Write
Decimal point
( F1.01=5 this data

can work )

2-4-1 Sample of using ASCIl mode:

Preset:

F1.01= 5 (frequency source);
F1.02= 2 (control mode);
F7.00= 1 (baud frequency 9600);
F7.01= 0 (8N1 FOR ASCII)

F7.02= 1 (address)

1. Setting frequency:
In 2001H unit to write into 50.00HZ (1388H)
Received word signal HEX
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°°°°°°°°°°° A+. P+, H+ Series AC Motor Speed Controller

3A30313036323030313133383833440D0A
2. Operating command

In 2000H unit to write into 02H

Send word signal: ":010620000002 D7"CR LF

Send word signal HEX

3A 30313036 323030 303030303244 370D 0A

Received word signal HEX

3A 3031 3036323030 303030303244 370D 0A
3. Stop operating order

In 2000H unit to write into 01H

Send word signal: ":010620000001 D8"CR LF

Send word signal HEX

3A 3031 3036323030 303030303144 380D 0A

Received word signal HEX

3A 3031 3036323030 303030303144 380D 0A

Send word signal: 06 2000 00 02 CRCL CRCH
3. Stop operation command
In 2000H unit to write 01H
Send word signal: 06 2000 00 01 CRCL CRCH
4. To set acceleration time F1.07=20.0S
In 107(6BH) unit to write in 200 (C8H)
Send word signal: 01 06 006B 00 C8 CRCL €ERC

About the “44 38" calculation please follow the LRCuser’s manual

2-4-2 Sample of using RTU mode
Preset:

F1.01= 5 (frequency source);

F1.02= 2 (control mode);
F7.00= 1 (baud frequency 9600);
F7.01= 3 (8N1 FOR RTU)
F7.02= 1 (address)

Using RTU mode to control:
1. To set the frequency first:
In 2001H unit to write 50.00HZ (1388H)
Send word signal: 01 06 2001 13 88 CRCL
2. Operation command
In 2000 unit to write 02H
173
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Appendix 3 CE certificate

VERIFICATION OF LVD COMPLIANCE

Certification
_ Certificate No. AC/0290608

' Type and Model

Technical Construction File
Referenced No./Rev

: EN50178:1998
1 Jun. 27, 2008

. This Certificate Is.

Valid For The Equipment And Conﬁguratlon
* Described, And In Conjunct ;

on With The Test Data Detailed Above.

Processes For Above-Mentioned Equipment Comply With The Essential Safety Requwernenbs Of EU Low
Voltage Directive 2006/95/EC Applied Codes And Standards.

Chief Assessor:
Auger Certification & Testing Service LTD.
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e A+ P+, H+ Series AC Motor Speed Controller

VERIFICATION OF EMC COMPLIANCE

Auger

Testing

Certification
Certificate No. AC/0280608

CORP ELECTRONICS CO.‘ LTD

 3F.3,NO.12, LAND 608, EQ:S HL
* TAIPEI COUNTY, TAWAN

ict Description : AC MOTOR DRIVE |
. Type and Model : HCA, HCP: -

Technical Construction File
Referenced No./Rev

: EN 61000.6:2:2

Codes/

ndards Applied

: Jun. 27, 2008

: This Certificate |
" Described, And In

For The Equipment And Configuration
ion W"th The Test Data Detailed Above.

Prucesseé. For Above-Mentioned Equipment Comply With The Essential Safety Requirements Of EU
Electromagnetic Compatibility Directive 2004/108/EC Applied Codes And Standards.

Chief Assessor: €
Auger Certificatizn & Testing Service LTD.
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Reversion history

1. in 3-2, revised size of HCA40P7 ~ 47P5

2. added 3-3 The hole size of the tray for the opeggtanel

3. in (6) of 4-1-1, revised the picture and the ddtmirnal brake unit
4. in 4-1-4, revised the pictures and the data oincpsi

5. in 4-1-4-1, revised the pictures and the data sincp

6. added new parameters F5.34, F4.34 ~ 35 and F3334 ~

7. in 8-5, added the Error code Pr and Err.

8. added 8-6 Failure Records

9. inAppendix 1, added 1-2 example

10. in Appendix 1, added 1-3 accessories

11. added Appendix 2 A+ description of communication

12. in parameter F3.15, added value of 27 ~ 30 forirsahtrol function
13. added another parameter F6.20 for multi-controtfiom

14. added new parameters F6.21 ~ F6.74

15. added Appendix 3 CE certificate

16. in 3-2, revised the size of most types

177



