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Preface

The F510 product is an inverter designed to control a three-phase induction motor. Please
read this manual carefully to ensure correct operation, safety and to become familiar with
the inverter functions.

The F510 inverter is an electrical / electronic product and must be installed and handled by
gualified service personnel.
Improper handling may result in incorrect operation, shorter life cycle, or failure of this

product as well as the motor.

All F510 documentation is subject to change without notice. Be sure to obtain the latest
editions for use or visit our website at http://globalsa.teco.com.tw.

Available Documentation:
1. F510 Start-up and Installation Manual
2. F510 Instruction Manual
Read this instruction manual thoroughly before proceeding with installation, connections

(wiring), operation, ormaintenance and ihspection.

Ensure you have sound kgewledge of the inverter and familiarize yaurself with all safety
information and precadtions before proceeding to operate,the inverter:

Please pay close attention to the safety precautions.indicated by the warning & and

caution & symbol.

. Failure to ignore the information indicated by the warning symbol
A Wammg may result in death or serious injury.

Failure to ignore the information indicated by the caution symbol
A Caution may result in minor or moderate injury and/or substantial property
damage.
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Chapter 1 Safety Precautions

1.1 Before Supplying Power to the Inverter

A Warning

»  The main circuit must be correctly wired. For single phase supply use input terminals
(R/L1, T/L3) and for three phase supply use input terminals (R/L1, S/L2, T/L3).
Terminals U/T1, V/T2, W/T3 must only be used to connect the motor. Connecting the
input supply to any of the U/T1, V/T2 or W/T3 terminals will cause damage to the

inverter.

A Caution

» To avoid the front cover from disengaging or other physical damage, do not carry the
inverter by its cover. Support the unit by its heat sink when transporting. Improper
handling can damage the inverter or injure personnel, and should be avoided.

» To avoid the risk of fire, de.not install the inverter on or near flammable objects. Install
on nonflammable objects such as metal surfaces.

» If several inverters are placed inside the same control panel, provide adequate
ventilationyto” maintain the temperature below 40°C/104°F (50°C/122°F without a dust
cover) to avoid overheating or fire.

» When removing or installing the digital operator, turn"off the power first, and then
follow the instructions in this manual to, avoid operator error or loss of display caused

by faulty connections.

A Warning

»  This product is sold subject to IEC 61800-3. In a domestic environment this product
may cause radio interference in which case the user may need to apply corrective

measures.

»  Over temperature protection function on motor is disabled.
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1.2 Wiring

Zﬁk Warning

»  Always turn OFF the power supply before attempting inverter installation and wiring of

the user terminals.

»  Wiring must be performed by a qualified personnel / certified electrician.

»  Make sure the inverter is properly grounded. (200V Class: Grounding impedance shall
be less than 100Q. 400V Class: Grounding impedance shall be less than 10Q.) It is
required to disconnect the ground wire in the control board to avoid the sudden surge

causing damage on electronic parts if it is improperly grounded.

» Please check and test emergency stop circuits after wiring. (Installer is responsible for

the correct wiring.)

» Never touch any of the input or output power lines directly or allow any input or output

power lines to come in contact with the inverter case.

» Do not performya dielectricivoltage withstand test (megger) on the inverter or this will

result in,inverter damage‘to the semiconductor components:

Zﬁk Caution

» The line voltage applied must.camply withythe inverter's specified input voltage. (See
product nameplate section 2.1)

» Connect braking resistor and braking unit to the designated terminals. (See section
3.3.5)

» Do not connect a braking resistor directly to the DC terminals P(+) and N(-),otherwise
fire may result.

» Use wire gauge recommendations and torque specifications. (See Wire Gauge and
Torque Specification section 3.3.1) -

»  Never connect input power to the inverter output terminals U/T1, V/T2, W/T3.

» Do not connect a contactor or switch in series with the inverter and the motor.

» Do not connect a power factor correction capacitor or surge suppressor to the inverter
output -

» Ensure the interference generated by the inverter and motor does not affect

peripheral devices.
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1.3 Before Operation

A Warning

» Make sure the inverter capacity matches the parameters 13-00 before supplying

power.

» Reduce the carrier frequency (parameter 11-01) If the cable from the inverter to the
motor is over 80 ft (25m). A high-frequency current can be generated by stray
capacitance between the cables and result in an overcurrent trip of the inverter, an

increase in leakage current, or an inaccurate current readout.

» Be sure to install all covers before turning on power. Do not remove any of the covers

while power to the inverter is on, otherwise electric shock may occur.

» Do not operate switches with wet hands, otherwise electric shock may result.

> Do not touch inverter terminals when energized even if inverter has stopped,

otherwise electric shock may result.

1.4 Parameter Setting

A Caution

» Do not connect a load to the motor while.performing-an auto-tune.
» Make sure the motor can freely run’and there"is”sufficient space around the motor

when performing a rotational atto-tune.
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1.5 Operation

A Warning

» Be sure to install all covers before turning on power. Do not remove any of the covers
while power to the inverter is on, otherwise electric shock may occur.

» Do not connect or disconnect the motor during operation. This will cause the inverter
to trip and may cause damage to the inverter.

»  Operations may start suddenly if an alarm or fault is reset with a run command active.
Confirm that no run command is active upon resetting the alarm or fault, otherwise
accidents may occur.

» Do not operate switches with wet hands, otherwise electric shock may result.

» An external emergency stop switch is enabled when parameter 08-30 is set for the
run permissive function.

» It provides an independent external hardware emergency switch, which emergently
shuts down the inverter output in the case of danger.

» If automatic restart after power recovery (parameter 07-00) is enabled, the inverter will
start automatically after power is restored.

» Make sure it is safe to operate the inverter and motor before performing a rotational
auto-tune.

» Do not toueh, invertersterminals when energized even ifyinverter has stopped,
otherwise electric shock*may result.

» Do not check signals on circuit boards while the inverter is ruaning.

»  After the power is turned off, the cooling fah may continue to run for some time.

& Caution

» Do not touch heat-generating*components such as heat sinks and braking resistors.

»  Carefully check the performance of motor or machine before operating at high speed,
otherwise Injury may result.

» Note the parameter settings related to the braking unit when applicable.

» Do not use the inverter braking function for mechanical holding, otherwise injury may
result.

» Do not check signals on circuit boards while the inverter is running.
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1.6 Maintenance, Inspection and Replacement

A Warning

»  Wait a minimum of 5 minutes after power has been turned OFF before starting an
inspection. Also confirm that the charge light is OFF and that the DC bus voltage has

dropped below 25Vdc. Wait a minimum of 15 minutes while inverter is over 20HP.
» Never touch high voltage terminals in the inverter.
»  Make sure power to the inverter is disconnected before disassembling the inverter.

»  Only authorized personnel should perform maintenance, inspection, and replacement
operations. (Take off metal jewelry such as watches and rings and use insulated

tools.)

A Caution

»  The Inverter can be used in an environment with a temperature range from 14° -104°F
(-10-40°C) and relative htimidity of 95% non-condensing.

»  The inverter must.be operated«in-a dust, gas, mist and moisture free environment.

1.7 Disposal of the Inverter

& Caution

» Please dispose of this unit with care as an industrial waste and according to your
required local regulations.

» The capacitors of inverter main tcircuit and printed circuit board are considered as
hazardous waste and must not be burned.

» The Plastic enclosure and parts of the inverter such as the top cover board will

release harmful gases if burned.
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Chapter 2 Model Description

2.1 Nameplate Data

It is essential to verify the F510 inverter nameplate and make sure that the F510 inverter has the

correct rating so it can be used in your application with the proper sized AC motor.

Unpack the F510 inverter and check the following:

(1) The F510 inverter and quick setting guide are contained in the package.

(2) The F510 inverter has not been damaged during transportation there should be no dents or
parts missing.

(3) The F510 inverter is the type you ordered. You can check the type and specifications on the
main nameplate.

(4) Check that the input voltage range meets the input power requirements.

(5) Ensure that the motor HP matches the motor rating of the inverter.

MODEL : F510-4010-H3F MOTOR RATING : 7.5kW —=—— Inverter Model and Motor Rating
INPUT  : AC 3PH 380-480V (+10%,-15%) 50/6QHz 18.2A ——— Input Power Specifications
OUTPUT : AC 3PH 380-480V 0-400Hz 17.5A IP20/NEMA1 - ~—— Output Power Specifications
P/N BARCODE SIN BARGODE ( € - Series No.
e, 6% 16KJ
. { c@us mp. con. o, —=—— UL and CE Marks
TECQ.Electric & Machinéry Co., Ltd. N e

)

2.2 Model Identification

ES10 - 4010~ H3 E

| Protection Class
. Blank: | IP00/IP20
F510 | terS
nverter Series Na: IP55
Voltage Rating N Noise Filter
—T 000 | Y Blank: | No RFI
: i F: RFI Filer
a: 400V Motor Rating
005:| 5HP |
008: | 8 HP Qe
3: |3Ph
150:| 150 HP Y
175:| 175 HP Operator Type
215:) 215 HP H: | LED Operator
C: | LCD Operator
535:| 535 HP
800:| 800 HP
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Inverter Models — Motor Power Rating :

200V Class
Voltage (Vac) Motor | Applied Filter Operator | Protection
& F510 Model Power Motor ] i Class
Frequency (Hz) (Hp) (kW) with | without | LED | LCD (IP55)
F510-2005-H3 5 3.7 © ©
F510-2005-C3 5 3.7 © ©
F510-2008-H3 7.5 55 © ©
F510-2008-C3 7.5 55 © ©
F510-2010-H3 10 7.5 © ©
F510-2010-C3 10 7.5 © ©
F510-2015-H3 15 11 © ©
F510-2015-C3 15 11 © ©
F510-2020-H3 20 15 © ©
F510-2020-C3 20 15 © ©
F510-2025-H3 25 18.5 © ©
F510-2025-C3 25 18.5 © ©
F510-2030-H3 30 22 © ©
3ph F510-2030-C3 30 22 ©) ©

200~240V F510-2040-H3 40 30 ©) ©

+10%/-15% F510-2040¢C3 40 30 © ©

50/60Hz
F52052050-H3 50 87 © ©
F510-2050-C3 50 37 O ©
F510-2060-H3 60 45 © ©
F510-2060-C3 60 45 © ©
F510-2075-H3 75 55 © ©
F510-2075-C3 75 55 © ©
F510-2100-H3 100 5 © ©
F510-2100-C3 100 75 © ©
F510-2125-H3 125 94 © ©
F510-2125-C3 125 94 © ©
F510-2150-H3 150 112 © ©
F510-2150-C3 150 112 © ©
F510-2175-H3 175 130 © ©
F510-2175-C3 175 130 © ©

Note:

° Short Circuit Rating: 200V Class: 5KA.
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400V Class

Voltage (Vac) Motor | Applied Filter Operator | Protection
& F510 Model Power Motor ] i Class
Frequency (HZ) (Hp) (kW) with without LED | LCD (|P55)
F510-4005-H3 5 3.7 © ©
F510-4005-H3F 5 3.7 © ©
F510-4005-C3 5 3.7 © ©
F510-4005-C3F 5 3.7 © ©
F510-4005-C3FN4 5 3.7 © © ©
F510-4008-H3 7.5 55 © ©
F510-4008-H3F 7.5 55 © ©
F510-4008-C3 7.5 55 © ©
F510-4008-C3F 7.5 55 © ©
F510-4008-C3FN4 7.5 5.5 © © ©
F510-4010-H3 10 7.5 © ©
F510-4010-H3F 10 7.5 © ©
F510-4010-C3 10 7.5 © ©
F510-4010-C3F 10 7.5 © ©
F510-4010-C3FN4 10 7.5 © © ©
F510-4015-H3 15 11 © ©
F510-4015-H3F 15 11 © ©
F510-4015-C3 15 Lt © ©
3ph F510-4015-C3F 15 11 © ©
380~480V F510-4015-C3FN4 15 11 © © ©
+10%/-15% | F510-4020-H3 20 15 © ©
50/60Hz
F510-4020-H3F 20 15 © ©
F510-4020-C3 20 15 © ©
F510-4020-C3F 20 15 © ©
F510-4020-C3FN4 20 15 © © ©
F510-4025-H3 25 18.5 © ©
F510-4025-H3F 25 18.5 © ©
F510-4025-C3 25 18.5 © ©
F510-4025-C3F 25 18.5 © ©
F510-4025-C3FN4 25 18.5 © © ©
F510-4030-H3 30 22 © ©
F510-4030-H3F 30 22 © ©
F510-4030-C3 30 22 © ©
F510-4030-C3F 30 22 © ©
F510-4030-C3FN4 30 22 © © ©
F510-4040-H3 40 30 © ©
F510-4040-H3F 40 30 © ©
F510-4040-C3 40 30 © ©
F510-4040-C3F 40 30 © ©
F510-4040-C3FN4 40 30 © © ©
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Voltage (Vac) Motor | Applied Filter Operator | Protection
& F510 Model Power Motor ] i Class
Frequency (HZ) (Hp) (kW) with without LED | LCD (|P55)
F510-4050-H3 50 37 © ©
F510-4050-H3F 50 37 © ©
F510-4050-C3 50 37 © ©
F510-4050-C3F 50 37 © ©
F510-4050-C3FN4 50 37 © © ©
F510-4060-H3 60 45 © ©
F510-4060-H3F 60 45 © ©
F510-4060-C3 60 45 © ©
F510-4060-C3F 60 45 © ©
F510-4060-C3FN4 60 45 © © ©
F510-4075-H3 75 55 © ©
F510-4075-H3F 75 55 © ©
F510-4075-C3 75 55 © ©
F510-4075-C3F 75 55 © ©
F510-4075-C3N4 75 55 © © ©
F510-4100-H3 100 75 © ©
F510-4100-C3 100 75 © ©
F510-4100-C3N4 100 75 © © ©
3ph F510-4125-H3 125 94 © ©
380~480V F510-4125-C3 125 94 ® ©
+10%/-15% ) £510-4150-H3 150 112 © ®
50/60Hz
F510-4150-C3 150 112 © ©
F510-4175-H3 45 130 © ©
F510-4175-C3 A%5 130 © ©
F510-4215-H3 215 160 © ©
F510-4215-C3 215 160 © ©
F510-4250-H3 250 185 © ©
F510-4250-C3 250 185 © ©
F510-4300-H3 300 220 © ©
F510-4300-C3 300 220 © ©
F510-4375-H3 375 280 © ©
F510-4375-C3 375 280 © ©
F510-4425-H3 425 317 © ©
F510-4425-C3 425 317 © ©
F510-4535-H3 535 400 © ©
F510-4535-C3 535 400 © ©
F510-4670-H3 670 500 © ©
F510-4670-C3 670 500 © ©
F510-4800-H3 800 600 © ©
F510-4800-C3 800 600 © ©
Note:

° Short Circuit Rating: 400V Class: 5KA.
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Chapter 3 Environment and Installation

3.1 Environment

The environment will directly affect the proper operation and the life span of the inverter. To
ensure that the inverter will give maximum service life, please comply with the following
environmental conditions:

Protection
Protection IP20/ NEMA 1, IPOO
Class IP55/ NEMA 12
Ambient Environment

Ambient Temperature: -10°C - +40°C (14 -104 °F)

Operating Without Cover: -10°C - +50°C (14-122 °F)

Temperature | If several inverters are placed in the same control panel, provide a heat removal means to
maintain ambient temperatures below 40°C
Storage | 550c _470°C (-4 -158 °F)
Temperature

95% non-condensing

Humidity Relative humidity 5% t0'95%, free of moisture.
(Follow IEC60068:2-78 standard)

Altitude < 1000m (3§28 1t.)

Avoid.direet sunlight:
Aveid.exposuretofain or maisture.
Avoid oil mistiand salinity.

Installation Avo!d corros_ive ]iquid and gas. \

Site Avo!d dust, lint flbers_, gnd small metal f|I|ngs. . .
Avoid electromagnetic interference (soldering machines, power machines).
Keep away from radioactive and flammable materials.
Avoid vibration (stamping, punching*machines‘efc.).
Add a vibration-proof pad ifithe situatiop“cannot be avoided.
Maximum accelerationf 1i26"(12m/s?),-from 49.84 to 150 Hz
Shock Displacement amplitude®: 0.3mm.(peak value), from 10 to 49.84 Hz

(Follow IEC60068-2-6 standard)
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3.2 Installation

3.2.1 Installation Spaces

B When installing the inverter, ensure that inverter is installed in upright position (vertical
direction) and there is adequate space around the unit to allow normal heat dissipation as per
the following Fig. 3.2.1

5.9in. .
150mm 5.9in.
150mm

Ambient
temperature
-10°Cto
+40°C

5.9in. ,
150mm | Air Flow J

3

Fig 3.2.1: F510 Installation space

X =1.18"%30mm) for inverter ratings up 10t18.5kW

X =1.96" (50mm) for inverter ratings 22kW or higher

B Important Note: The inverter heatsink temperature can reach up to 90°C/ 194°F during
operation; make sure to use insulation material rated for this temperature.
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3.2.2 External View

3.2.2.1 External View (IP00/ IP20)

(a) 200V 5-7.5HP/ 400V 5-10HP

Mounting hole

Front cover Heat sink
j - Front cover
- q B/ Heat sink
Digital operato Nameplate Digital operator
-
N and barcode
Nameplate
. | and barcode
Terminal cover Terminal cover “ e
| d

LY
=

0\
(Wall-mounted type, IE 3 (Wall-mounted type, IEC IP20, NEMA1)
o3
é 2% \' }
A
WD
(b) 200V 10-30HP/ 4 :\\ P & 3

ounting hole
gt R
rJ.

y £
Mountlnf h%
A s > ’\ ’

A 2

d
Front cover ‘\‘33‘ ¢ Front cover
R
| N9 .
Digital operatar Digital operator
Nameplate Nameplate

and barcode and barcode

-f" Terminal cover

Terminal cover
— Y

(Wall-mounted type, IEC IP0O0) (Wall-mounted type, IEC IP20, NEMAL1)
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(c) 200V 40-50HP/ 400V 50-75HP

Mounting hole

7] rd

1 Lifting lugs
(4 pcs)

>

| @Nameplate
' and barcode
q Va

Front cover

Digital operator
Rt el

Terminal cover

(Wall-mounted type, IEC IP20, NEMA1)

(d) 200V 60-125HP/ 400V lOOﬁS@P
=
<&

Mounting hole

Front cover \\’\
\" Lifting lugs

Y\‘ Anti-dust cover
Mounting hole
A { E§ < Lifting lugs
:’ (TRESIR ‘S - (4 pcs)

) T g, Oy ”
Digital operator © | Nameplate ':’} v

and bagc d& . N

P P Cad

\’. \\

y ’a
St L O
NN : Terminal cover
s =
\\k | \\.
) N .
4 *‘\

Nameplate
and barcode

Terminal cover

@
Wiring box
v
(Wall-mounted type, IEC IP0O0) (Wall-mounted type, IEC IP20, NEMA1)
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(e) 200V 150-175HP/ 400V 300-425HP

Front cover

Digital operator

Terminal cover

.

Mounting hole

Lifting Lugs{4pcs)
-

Nameplate and
__barcode

(Wall-mounted type, IEC IPO0)

(f) 400V 535-800HP

Front cover

Digital operator

Terminal cover
"~

Mounting hole
el

2 Lifting lugs

A (4 pes)
PasSs W '

Eront cover

Front cover
2 ™

Digital operator

Wiring box

Anti-dust cover

-

_Mounting hole

Lifting Lugs(4pcs)

7 Nameplate and

_barcode

(Wall-mounted type, IEC IP20)

h‘.

Nameplate
and bateade
P

(Wall-mounted type, IEC IP0O0)

Digital operator}.

Terminal cover

Wiring box h

.\..

Mounting hole
Lifting lugs
(4 pes)

Mameplate
J and barcode

(Wall-mounted type, IEC IP20)



3.2.2.2 External View (IP55)

(a) 400V 5-25HP (b) 400V 30-100HP

Front cover

Digital operator

(Wall-mounted type, IEC @5) (Wall-mounted type, IEC IP55)
\J)

oS
W o & ?\% S
"? (}ﬁ\f}’ ,\{1\“
6\ »\‘2\{"
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3.2.3 Warning Labels

Important:

Warning information located on the front cover must be read upon installation of
the inverter.

" A WARNING

A Risk of electrical shock. Shut off main power
and wait for 5 minutes before servicing.

& Hot surface. Risk of burn.
A CAUTION

L See manual before operation. )

(a) 200V: 5-7.5HP/ 400V: 5-10HP (IP20)

A WARNING

& Risk of electrical shock. Shut off majn power
and wait for 5 minutes before servicing.

A CAUTION

Seée manual before operation.

(b) 200\ 20*15HP/ 400V: 15-20HP. (IP20)

YA WARNING

A Risk of electrical shock. Shut offimain power
and wait for 15 minutes before servicings

A CAUTION

See manual before'operation:

(C) 200V:20-175HP/ 400V 25-800HP(IP20)

A WARNING

& Risk of electrical shock. Shut off main power
and wait for 5 minutes before servicing.

A CAUTION

See manual before operation.

(d) 400V : 5-100HP (IP55)
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3.2.4 Removing the Front Cover and Keypad

B Before making any wiring connections to the inverter, the front cover needs to be
removed.

IPOO/ IP20 Type

A Caution

e Itis not required to remove the digital operator before making any wiring connections.

¢ Models 200V, 5 — 30 HP and 400V, 5 — 40 HP have a plastic cover. Loosen the screws
and remove the cover to gain access to the terminals and make wiring connections.
Place the plastic cover back and fasten screws when wiring connections have been
made.

e Models 200V, 40 - 175HP and 400V, 50 - 800HP have a metal cover. Loosen the
screws and remove the cover to gain access to the terminals and make wiring
connections. Place the metal cover back and fasten screws when wiring connections
have been made.

IP55 Type

A Caution

e Itis essential to remeVe the digital operator before making any wiring connections.

¢ Model 400Vy5%-25 HP has\a plastic cover. Loosen the screws andremeoyve the cover to
gain access to the terminals and make wiring connections.’Rlace the plastic cover back
and fasten screw$ when wiring connections have beefn:made.

e Models 400V, 30 - 100HP has a metal cover.cltoosen the'seréws and remove the cover
to gain access to the terminals and make-wiking connéctions. Place the metal cover
back and fasten screws when wiring.conhectionsshave been made.
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3.2.4.1 Standard Type (IP00/ IP20)

(a) 200V 5-7.5HP/ 400V 5-10HP

N

| \\ .&555

NN N

F‘%E

P’

—_—

—

A

%

o
Step 1: Uns%a\a\,“ \()\\§ Step 2: Remove cover
QPR . o
KO' . Q¢ .
\ \)\ 3 v‘. :: * Wl .‘1‘ « £ ,.l \

Step 3: Make wire connections and place cover back Step 4: Fasten screw
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(b) 200V 10-30HP/ 400V 15-40HP

Step 2: Remove cover

g )=
:ﬂiﬁf"?-_ﬁf--'al ~=

R
[, "I'-I':;; f:;:iﬁ-"? =g
NG ||| izaas

Step 3: Make wire connections and place cover back Step 4: Fasten screw
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(c) 200V 40-50HP/ 400V 50-75HP

Step 1: Unscrew covet Step 2: Remove cover

Step 3: Make wire connections and place cover back Step 4: Fasten screw
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(d) 200V 60-125HP/ 400V 100-250HP

Step 3. Make wire connections and place cover back Step 4. Fasten screw
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(e) 200V 150-175HP/ 400V 300-425HP

. o
Step 1: Unscrew 0\\30 Step 2: Remove cover
> o)
(((\ @é\:)

Step 3: Make wire connections and place cover b Step 4: Fasten screw
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(f) 400V 535-800HP

Step 1: Unscrew cover Step 2: Remove cover

Step 3: Make wire connections and place cover back Step 4: Fasten screw
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3.2.4.2 Built-in Filter Type (IP20/ IPO0)

400V 5-75HP

«Q}\‘\C{\‘\ ©
Step 3: Unscrew filter section \\\‘\\X
Tt
*

Step 5: Make connections and place filter cover back Step 6: Fasten screw
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3.2.4.3 Built-in Filter Type (IP55)

(a) 400V 5-25HP

Step 1: Unscrew operator Step 2: Remove operator

Step 4: Unscrew cover

Step 5: Check the inside waterproof gasket is not pulled
away from cover while opening the cover
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(b) 400V 30-100HP

Waterproof gasket

Step 3: Pull out operator and remove power line Step4: Unscrew cover and remove it
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3.3 Inverter Wiring
3.3.1 Wire Gauges and Tightening Torque

To comply with UL standards, use UL approved copper wires (rated 75° C) and round crimp
terminals (UL Listed products) as shown in table below when connecting to the main circuit
terminals. Teco recommends using crimp terminals manufactured by NICHIFU Terminal Industry
Co., Ltd and the terminal crimping tool recommended by the manufacturer for crimping terminals
and the insulating sleeve.

Table 3.3.1.1 Wire gauges and tightening torque terminal screw size

Wire size Lzl Model of round Tightening torque _Model_of Model of
mm2 (AWG) Sscirzeew crimp terminal kgf.cm (in.lbs) ln:;;l:\t:g crimp tool
0.75 (18) M3.5 R1.25-3.5 8.2t0 10 (7.1 t0 8.7) TIC 1.25 NH 1
M4 R1.25-4 12.2t0 14 (10.4 to 12.1) TIC 1.25 NH 1
125 (16) M3.5 R1.25-3.5 8.2t0 10 (7.1 t0 8.7) TIC 1.25 NH 1
M4 R1.25-4 12.2t0 14 (10.4 to 12.1) TIC 1.25 NH 1
M3.5 R2-3.5 8.2t0 10 (7.1 t0 8.7) TIC 2 NH1/9
2 (14) M4 R2-4 12.2t0 14 (10.4 to 12.1) TIC 2 NH1/9
M5 R2-5 22.110 24 (17.7 t0 20.8) TIC 2 NH1/9
M6 R2-6 25.5 to 30.0(22.1 to 26.0) TIC 2 NH1/9
M4 R5.5-4 12.2to 14 (10.4 to 12.1) TIC 3.5/5.5 NH1/9
M5 R5:5-5 20.4to 24 (17.7 to 20.8) TIC 3.5/5.5 NH1/9
3.5/5.5 (12/10)
M6 R56.5-6 25.5 10 30.0 (22.1 te 26.0) TIC 3.5/5.5 NH1/9
M8 R5.5-8 61.2 to 66:0 (53.0,t0'67:2) TIC 3.5/5.5 NH1/9
M4 R8-4 12.2 to 14 (10:4 10 12.1) TIC 8 NOP 60
8 (8) M5 R8-5 20.4 1024 (A 7.7 10:20.8) TIC 8 NOP 60
M6 R8-6 25.57to 30.0 (22.1 o 26.0) TIC 8 NOP 60
M8 R8-8 61.2 t0,66.0/(53°0 to 57.2) TIC 8 NOP 60
M4 R14-4 122:10 14 (10.4 to 12.1) TIC 14 NH1/9
14.6) M5 R14-5 20.4 to 24 (17.7 t0 20.8) TIC 14 NH1/9
M6 R14-6 25.5t0 30.0 (22.1 to 26.0) TIC 14 NH1/9
M8 R14-8 61.2 t0 66.0 (563.0 to 57.2) TIC 14 NH1/9
22 (4) M6 R22-6 25.5t0 30.0 (22.1 to 26.0) TIC 22 NOP 60/ 150H
M8 R22-8 61.2 t0 66.0 (53.0 to 57.2) TIC 22 NOP 60/ 150H
M6 R38-6 25.5t0 30.0 (22.1 to 26.0) TIC 38 NOP 60/ 150H
30/38 (3/2)
M8 R38-8 61.2 to 66.0 (53.0 to 57.2) TIC 38 NOP 60/ 150H
M8 R60-8 61.2 to 66.0 (53.0 to 57.2) TIC 60 NOP 60/ 150H
50/ 60 (1/ 1/ 0)
M10 R60-10 102 to 120 (88.5 to 104) TIC 60 NOP 150H
70 (210) M8 R70-8 61.2 t0 66.0 (53.0 to 57.2) TIC 60 NOP 150H
M10 R70-10 102 to 120 (88.5 to 104) TIC 60 NOP 150H
80 (3/0) M10 R80-10 102 to 120 (88.5 to 104) TIC 80 NOP 150H
M16 R80-16 255 to 280 (221 to 243) TIC 80 NOP 150H
M10 R100-10 102 to 120 (88.5 to 104) TIC 100 NOP 150H
100 (4/0) M12 R100-12 143 to 157 (124 to 136) TIC 100 NOP 150H
M16 R80-16 255 to 280 (221 to 243) TIC 80 NOP 150H
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3.3.2 Wiring Peripheral Power Devices

A Caution

e After power is shut off to the inverter, the capacitors will slowly discharge. Do NOT touch the
inverter circuitry or replace any components until the “CHARGE” indicator is off.

e Do NOT wire or connect/disconnect internal connectors of the inverter when the inverter is
powered up or when powered off and the “CHARGE"” indicator is on.

e Do NOT connect inverter output U, V and W to the supply power. This will result in damage to
the inverter.

e The inverter must be by properly grounded. Use terminal E to connect earth ground and
comply with local standards.

e |tis required to disconnect the grounded wire in the control board when the inverter is not
grounded or floating ground power system.

e Do NOT perform a dielectric voltage withstand test (megger) on the inverter this will result in
inverter damage to the semiconductor components.

e Do NOT touch any of the components on the inverter control board to prevent damage to the

inverter by static electri€ity:

A Caution

e Refer to the recommended wire size table*forithe appropriate wire to use. The voltage

between the power supply and the input of thesinverter may not exceed 2%.

Phase-to-phase voltage drop (V) = \/1_5 xresistance of wire (Q/km) x length of line m) x currentx107,

(km=3280 x feet) / (m=3.28 x feet )

B Reduce the carrier frequency (parameter 11-01) If the cable from the inverter to the motor is
greater than 25m (82ft). A high-frequency current can be generated by stray capacitance
between the cables and result in an overcurrent trip of the inverter, an increase in leakage

current, or an inaccurate current readout.

B To protect peripheral equipment, install fast acting fuses on the input side of the inverter. Refer

to section 11.4 for additional information.
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Power Supply ‘

Molded T

Circuit —w=

Breaker =i

Magnetic
Contactor E

AC
Reactor

Fast
Acting &

Fuse

Input Noise
Filter

F510
Inverter

= Gala O

Ground L

Output Noise
Filter

Induction (

Motor
—
Ground z

Power supply:

° Make sure the correct voltage is applied to avoid damaging the
inverter.
Molded-case circuit breaker (MCCB) or fused disconnect:
® A molded-case circuit breaker or fused disconnect must be installed
between the AC source and the inverter that conforms to the rated
voltage and current of the inverter to control the power and protect
the inverter.

® A Do not use the circuit breaker as the run/stop switch for the
inverter.
Ground fault detector / breaker:

) A Install a ground fault breaker to prevent problems caused by
current leakage and to protect personnel. Select current range up to
200mA, and action time up to 0.1 second to prevent high frequency
failure.

Magnetic contactor:

® Normal operations do not need a magnetic contactor. When
performing functions such as external control and auto restart after
power failure, or when using a brake controller, install a magnetic
contactor.

o A Do not use the magnetic contactor as the run/stop switch for
the inverter.

AC line reactor for power quality:

@ 'When inverters are supplied by a high capacity power source (>
600KVA), an AC reactor can be connected to improve the power
factor.

Install Fast Acting Fuse:
® - ; To protect peripheral equipment, install fast acting fuses in
accordance with the specifications, in.section'd4.4 for peripheral
devices.
Input Noise filter:
® A filter must be installed when there‘are inductive loads affecting the
inverter. The inverter mMeets'\EN55011 Class A, category C3 when
the TECO special filter isused. See section 11.3 for peripheral
devices.
Inverter:
® Output terminals’T1, T2, and T3 are connected to U, V, and W
terminalsiof the motor. If the motor runs in reverse while the inverter
is sefito'run forward, swap any two terminals connections for T1, T2,
and*T3.

° A To avoid damaging the inverter, do not connect the output
terminals T1, T2, and T3 to AC input power.

® A Connect the ground terminal properly. (200V series: Rg <100Q;
400V series: Rg <10Q.)
Output Noise filter:
® An output noise filter may reduce system interference and induced
noise.
Motor:
® [f the inverter drives multiple motors the output rated current of the
inverter must be greater than the total current of all the motors.
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3.3.3 General Wiring Diagram

The following is the standard wiring diagram for the F510 inverter (© indicates main circuit
terminals and O indicates control circuit terminals ). Locations and symbols of the wiring terminal
block might be different due to different models of F510. The description of control circuit terminals
and main circuit terminals can be referred to Table 3.3.5.1, 3.3.6.1 and 3.3.6.2

2 Braking resistor
2 p— 3,
5 = e
g & &
© B1/P | B2*1
@ °
NFB MC = XXX |
— o Ao d + UIT21S(
L S/L2 VIT.
— SO o
Main circuit power { 5\ T3 Z_é_ i WL @
3 X = -l | =
O @ ”L_EO__L Grounding resistance
- SwW1 = should lower than 100Q
Forward rotation/stop S$1 v AO1
AO1 | Analog output 1
- Reverse rotation/stop AO2 Analog signal output 1, 2
5 S2 VSW6 Analog output I $ (DC 0~10V)/4-20mA
= AO2 GND
o UP command 0 S3 Swa™2 | v
;:i Source(PNP) E
=z DOWN command S4 Sink(NPN), Default setting
=3
= Option Card (JN5-10-8DO)
Multi-step speed S5
command 1
Fault reset S6 3
24V  Power terminal of digital signal (PNP)
N 24\V/G Common terminal of digital signal (NPN)
f E Connection terminal of shielding wire L gnsu(;t\i/-,;ug,cﬂzgéreizy1oAUtpUt
( +10V Power for analog input, +10V§20mA 30VDC, under to 1A
5
o 0~10V E
= Al Multi-function analog inptit SW2'3:
2 0~10V/0~20mA or (0~10V, 20KQ) V
T ) A4-20mA P Al2 Multi-finetionanalog input )
© ov IP (0~10V/0=20mA or 4~20mA, 2500) | Default setting
©
aEJ GND, Common terminal of analog signal
b~
i )
L =) MT PTE,Motor temperature detector input
JLIML Pulse input Pl Pulse command input 32K Hz. Max. } Energy meter pulse output

(" Screened ! _ Screened Cable, SW5 1: Data+

{_i Cable iy Twisted Pair ON cNG ) 2: Data-
. . o P o Permissive nout™s i) | } RS485 § 222 e
Terminal symbol © Indicates main circuit o Hun Fermissive npu OFF T 5 Reserved

: . . 6: Data-

O Indicates control circuit 7.5V
8: GND
Remark:

*1: Models 1P20 200V 5~30HP, 400V 5~40HP and IP55 400V 5~25HP have a built-in braking transistor so that the braking resistor can be connected between
terminal B1 and B2.

*2: The multi-function digital input terminals S1~S6 can be set to Source (PNP) or Sink (NPN) mode via SW3.

*3: The multi-function analog input 2 (Al2) can be set to the voltage command input (0~10v) or the current command input (4~20mA) via SW2.

*4: Run permissive input F1 & F2 is a normally closed input. This input should be closed to enable the inverter output. To activate this input, open the link
between F1 and F2.
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3.3.4 Single/ Multi- Pump Dedicated Wiring Diagram

B PUMP Wiring Diagram for Pressure Sensor of Voltage Type
Single Pump:

F510 Single Pump Operation

00-02 = 1 (Control Circuit Terminal); 00-05 = 5 (PID) SW3 SW2

Operation Switch

04-00 = 0 (0~10V); 10-00=0 (Target Source: Keypad) 5ol \V;
10-01 = 2 (Feedback Source: Al2) 1
10-03 = XXX1b ( PID is enabled) P i P
23-00 = 1 (Pump); 23-01 = 0 (Single Pump) 1®2 1O,
NPN

TM2

sl soll st s3] ss | zav [+10v] wrlono| Qo] an| g

| E|2 G 82| S4|S6 F1| F2| PO|PI AO1|A02| E|
FeI1A| R1B| R1C| R2A| de ?3A‘ RSC‘

—0O O— T e

Multi-Pump:

F510 Multi-Pump Ogﬂ@\‘:‘inasterm‘i F510 Multi-Pump Operation: Slave 1
00-02=1 (Control Circuit Terminal); 00:05=5 (PID); 04-00=0(0~10V) 00-02=1 (Control Circuit Terminal); 00-05=5 (PID); 04-00=0 (0~10V) SW3  sw2
10-00=0 (Target Sourcef’Keypad);110-01=2 (Feedback Sotirce: Al2) 10-00=0 (Target Source: Keypad); 10-01=2,(Feedback Source: Al2) ol v
10-03=XXX1b (PID is,enabled); 23-00=1 (Pumip);23:01=1 (Master) 10-03=XXX1b (PID is enabled); 23-0051(Pump)*23-01=2(Slave 1) P i P 8
|s(+|s-)| |ssr$|nv|+1w|MTao|®D|N1|m| |9(+>|S(-)|S|S3|85|24|+1W|MF|GD|G\D|A|1|A2| 1 ®2 O

IHEEEEIERE RGO EEEE e [2e] 2] st ] &Y Y] = | o, [Hor [ ] € NPN

&2 CON2 i TONZ

[R4] qe] dc] ea TRl o | re| [% [ R T|rel sl Ra | RCT = [re] ,{% Operation
Switch
X _B X B
@ L4 —e-O O—L
@ ®
L

F510 Multi-Pump Operation: Slave 2

F510 Multi-Pump Operation: Slave 3

00-02=1 (Control Circuit Terminal); 00-05=5 (PID); 04-00=0 (0~10V)
10-00=0 (Target Source: Keypad); 10-01=2 (Feedback Source: Al2)
10-03=XXX1b (PID is enabled); 23-00=1(Pump); 23-01=3 (Slave 2)

00-02=1 (Control Circuit Terminal); 00-05=5 (PID); 04-00 = 0 (0~10V)
10-00=0 (Target Source: Keypad); 10-01=2 (Feedback Source: Al2)
10-03=XXX1b (PID is enabled); 23-00=1(Pump); 23-01=4 (Slave 3)

| (+)| S(—)| 1| ss| S5 |24 |+1ov| MT |GND| ND| AI1| AI2| | s+J S(-) <1| sa| ss| 24\/|+10v| MT|GND|G D| AI1| IAI2|
EJl 24v§ s2| s4| s6 F1| F2)| PO] P AO1|A0 E |E 24vq)| s2 s4| s6lf Fi|F2 PO| PijAo1|AC2d| E
TM2 * @—La2 Tl ‘ CON2
| F1A| R1 R1C| R2A| R2c| R3A| R30| {% | R1A| R1H R c| R2A| ch| R A| R3C| ,{%
I B A B
L
® ® ry ®
- @
|| [Pressure
Converter @
L L
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Single Pump:

B PUMP Wiring Diagram for Pressure Sensor of Current Type

F510 Single Pump Operation

00-02=1 (Control Circuit Terminal); 00-05=5 (PID) SW3  SW2
04-00=1 (4mA~20mA); 10-00=0 (Target Source: Keypad) jloly oV
10-01=2 (Feedback Source: Al2) Pl Rlp
10-03=XXX1b (PID is enabled) 1 2
23-00=1(Pump); 23-01=0 (Single Pump) I
TM2

st |so] B s3] ss|zav|+ov] wr| ono| dno| an| p2]

| E|2 G sz| 84‘ se| F1| F2| PO| PI|AO1|A02| E|

R20|

——
RIIAI R1B| R1c| R2A|

?3A| R3C|

Operation Switch

Pressure
Converter

Multi-Pump:

F510 Multi-Pump Operation: Masfer. _

F510 Multi-Pump Operation: Slave 1

00-02=1 (Control Circuit Terminal); 00-05=5 (PID);704:00=1 (4~20mA) 00-02=1 (Control Circuit Terminal); 00-05=5 (PID); 04-00=1 (4~20mA) SW3  SW2
10-00=0 (Target Source: Keypad); 10-01=2«(Feedback Source: Al2) 10-00=0 (Target Source: Keypad); 10-01=2 (Feedback Source: Al2) v
10-03=XXX1b (PID is enabled); 23-00=1(Pump); 23-01=1 (Master) 10-03=XXX1b (PID is enabled); 23-00=1(Pump); 23-01=2 (Slave 1) rj’lJ)
Lt pol bl sal sslipadao] wr | duobenslean] pel || [sedlsol si] ss] ss] aderov] fafhodolonol au | ap | INPNZ !
| E | 4 S2| S4| S8 F1| F2| P P'|A01|A02 E | E|z|4v sz| s4| S6 F1| F2| PO|IPI|AO1| aoq E
‘ ™2 COND ) | “CON2
[rib] die] rhc| re| rec| kodiRael {Wﬂ [Rid|rid rhd rea] R2cl Hed R {Wﬂ Operation
Switch
A B A B
0 o-O O—L
@ @
L
®
L
L 4

F510 Multi-Pump Operation: Slave 2

F510 Multi-Pump Operation: Slave 3

00-02=1 (Control Circuit Terminal); 00-05=5 (PID); 04-00=1 (4~20mA)
10-00=0 (Target Source: Keypad); 10-01=2 (Feedback Source: Al2)
10-03=XXX1b (PID is enabled); 23-00=1(Pump); 23-01=3 (Slave 2)

00-02=1 (Control Circuit Terminal); 00-05=5 (PID); 04-00=1 (4~20mA)
10-00=0 (Target Source: Keypad); 10-01=2 (Feedback Source: Al2)
10-03=XXX1b (PID is enabled); 23-00=1(Pump); 23-01=4 (Slave 3)

Lspal ool 1] sal ss| o4 +10y wrlno[dnol anl ol | (g sl a1] sa] ss| A <o) wr] ond opo an| ]
E|2{V 82| S4| S6 F1| F2]| PO| P |AO1 AO| E| E|24/G| S2 s4| sefl F1 F2| PO| PI AO1|AO E
2 | @ L0 T Y CON2
LA Jredl drd rod roc| rep| rad {W} [rth ] |rd rlc] real Roc] R¥A] Rac] {W}
A B A B
L
®
®
pressure |
..onve“er .
® o

Notes: 1. The position of dip switch requires being correct (SW2, SW3).

2. Itis required to reconnect after setting Master/ Slave.
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3. 24VG and GND require short circuit.

4. When the communication modes is selected to be multiple pumps in parallel connection
(09-01=3), the baud rate settings (09-02) of Master and Slave are required to be consistent.
Refer to parameter 23-31 for the actions in parallel connection modes.

5. In the wiring of multi-pump current type pressure sensor, it is required to adjust Slave to
be 04-07(Al2 Gain) =252.0% and 04-08(Al1 Bias) =25.0%.
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3.3.5 Wiring for Control Circuit Terminals
B Control circuit terminals identification

¢ 1P20 type

e 200V: 5HP~50HP - 400V: 5HP~75HP

|S(+)| S(-)l S1 | S3 | 35|24v|+1ov| MT|GND|GND| Al1 | AI2|
| E |24VG| 82|S4|S6|F1 | F2|Po| PI|AO1|AO2| E |

| R1A| R1B | R1C|
| R2A| ch| R3A| R30|

e 200V: 60HP~125HP > 400V: 100HP~800HP

|S(+)| S(-)l S1 | s3 | ss|24v|+1ov| MT|GND|GND| Al1 | AI2|
| E |24VG| S2|S4|S6|F1 | F2|Po| PI|AO1|AO2| E |

| R1A| R1B | R1C| R2A | ch| R3A| R3C|

€ IP55 type

o A00V: SHP~100HP

|S(+)| S(-)l S1 | 83 | 35|24v|+1ov| MT|GND|GND| AM | AI2|
| E |24VG| 82|S4|S6|F1 | F2|Po| PI|AO1|AO2| E |

| R1A| R1B | R1C|
| R2A| ch| R3A| R3C|
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Table 3.3.5.1 Description of control circuit terminals

Type Terminal Terminal function Signal level/ information
S 2-wire forward rotation/ stop command (default), multi-
function input terminals * 1
S2 2-wire reversal rotation/ stop command (default), multi- ]
function input terminals * 1 Signal Level 24 VDC
Digital : - : _ (opto-isolated)
input 33 Multgspged/ postn setting command 1 (default), multi- Maximum current: 8mA
signal function input terminals * 1 Maximum voltage: 30 Vdc
s4 Multi-speed/ position setting command 2 (default), multi- Input impedance: 4.22kQ
function input terminals * 1
S5 Multi-speed/ position setting command 3 (default), multi-
function input terminal* 1
S6 Fault reset (default), multi-function input terminal * 1
24V 24V Digital signal SOURCE point (SW3 switched to SOURCE ) | +15%,
Power Common terminal of Digital signals Max. output current: 250mA
supply 24VG | Common point of digital signal SINK ( SW3 switched to (The sum of all loads
SINK) connected)
. 5%
+10V  [Power for external speed potentiometer (Max. current: 20mA )
. 1330Q movement,
MT Motor temperature detector of externally connecting PTC 5500 return
From 0 to +10V
Al1 Multi-functioh.amnalog input for speed reference (0-10V input) | Input impedance: 20KQ
Analog Resolution: 12bit
input
signal From 0 to +10V
Mutti-functioh @analog input terminals *2, can use SW2ito Input impedance: 20KQ
Al2 switch voltage or current input Erom 4 to 20 mA
(0=40V)/(4-20mA) Input impedance: 250Q
Resolution: 12bit
GND | Analog signal ground terminal F---
E Shielding wire’s connecting terminal’(Ground) -~
AO1 Multi-function analog.output terminals *3 (0~10V/ 4-20mA
output)
Analog From 0 to 10V
output Max. current: 2mA
signal AO2 Multi-function analog output terminals *3 (0~10V/ 4-20mA From 4 to 20 mA
output)
GND | Analog signals ground terminal
Max. Frequency: 32KHz
Pulse PO Pulse output, Band width 32KHz Open Collector output
output Load: 2.2 KQ
signal - .
GND | Analog signals ground terminal -
L: from 0.0 to 0.5V
::l;:ls‘f Pl Pulse command input, frequency width of 32KHz Hator;r:q%éoncj)?g\{ 32KHz
signal Impedance: 3.89 KQ
GND |Analog signals ground terminal ===
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Table 3.3.5.1 Description of control circuit terminals (Continued)

Signal level/ information

Type Terminal Terminal function
Relay A contact (multi-function output terminal)
R1A- Relay B contact (multi-function output terminal) Rating:
R1B- Relay contact common terminal, please refer to 250Vac: 10 mA ~ 1A
Relay R1C parameter group 03 in this manual for more functional 30Vdc: 10 mA ~ 1A
output descriptions.
R2A-R2C | With the same functions as R1A/R1B/R1C Rating:
250Vac: 10 mA ~ 1A
R3A-R3C | With the same functions as R1A/R1B/R1C 30Vdc: 10 mA ~ 1A
On: normal operation.
Off: emergency stop. .
Si:fztty F1 (Jumper wired has to be removed to use external safety 24Vdc, 8mA, pull-high
P function to stop.)
F2 Safety command common terminal 24V Ground
RS-485 S (+) : o
port SO RS485/MODBUS differential input and output
. Grounding to earth
Grounding|  E(C) | gpigig the connecting terminal o
Notes:

*1: Multi-function digital input can be referred to in this manual.
- Group 03: External Terminals Digital Input / Output Function Group.
*2: Multi-function analog input can be referred to in this manual.

- Group 04 - External Terminal AnalogsSignal Input (Output) Function Group.

*3: Multi-function analog output can‘be referred to in this manual.

- Group 04 - External Termiinal Analog'Signal input (Output) Function Group.

A

Caution

B Maximum output current capacity for terminal 10V is 20mA.

B Multi-function analog output AO1 and AO2 are for use for an analog output meter. Do not
use these output for feedback control.

B Control board’s 24V and 10V are to be used for internal control only. Do not use the
internal power-supply to power external devices.
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3.3.6 Wiring for Main Circuit Terminals
Table 3.3.6.1 Description of main circuit terminals (IP00/IP20 Type)

200V : 5~30HP 200V: 40~175HP

Terminal 400V : 5~40HP 400V: 50~800HP

R/LA1
S/L2 Input Power Supply
T/L3
B1 P e B1,/P—© : DC power supply

B2 e B1,P—B2 : external braking
e resistor

e ® -0 : DC power supply
® - or connect braking module
U/T1

VIT2 Inverter output
W/T3

E Ground terminal

Table 3.3.6.2 Description of main circuit terminals (IP55 Type)

400V
Terminal
2\ 5-100HP
R/L1,S/L2, /3 Input Power Supply
UM VT2, WI/T3 Inverter output
B1, B2 Braking resistor connecting terminal !
@1, D2 DC reactor connecting terminal 2
DC powerssupply (DC+,'DC-)
BEEE© Braking module connecting terminal
D (PE) Ground terminal

*1. The model of 400V 25HP (18:5KMV) or below:is built-in braking transistor.
*2. Before connecting DC reactor, please,reniove short circuit between terminal &1 and ©2.
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B Main circuit terminals identification and screw size

€ 1P20 Type

e 200V: 5-7.5HP/ 400V: 5-10HP

e 200V: 10-15HP/ 400V: 15- 20HP

Terminal screw size

T

S

M4

M4

it
.,
L/

E Rii Sh2 Ths e Bi1P U W
O Fowerin Dynamis Brake |T—ZHEE—(

©-L

“Terminal screw size
T D\
M4 M4
e 200V: 20-30HP/ 400V: 25-40HP
Rii Shz Tha B1/P B2 ~ UM Vi Whs

@@@@@@@@@

Terminal screw size

T &)
M6 M6
e 200V: 40-50HP/ 400V: 50-75HP
/T
R Sh2 Ths e Ui V2 Whs

%@@@@@@%

Terminal screw size

T

&)

M8

M8
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e 200V: 60-75HP/ 400V: 100-125HP

T
"4
R/

Sh2 Tha ©

@& UMm

Vi  Wihs

%D %% D% %

Terminal screw size

e 200V: 100-125HP/ 400V: 150-250HP

Power supply T @
400V 100HP M8 M10
200V 60-75HP/

400V 125HP M10 M10

O Q O O O O

-Qo.- QOIOQ.- ..OQ.

S T U Vv w

@ @ © @ ©

ermlnal screw size
&)
Mx&i M10
e 200V: 15&-&Q%}| %&00 425HP 3 ¥
{‘ \“¢
o \‘2 o \ o o \(\ ; \‘} & &
£ Y
7Pii%io RST{\\:\\:\‘(SK;VW
o] B €lol ol ist 0] lo] |o
{\\‘ /\\\
irﬁlsgglze
IRV
1?»\‘( M10
« 400V: 530-800HP NS
S| & S || & S || & e | & e || &
N N ook ||| oeLe) ui| u V \' Wi W
OO [O|O] |[O|O Q|| O O|| O]
S | & S || @ S || & S || & S || &

l? | P | DCL(-) __ch_H | R I -R | I s | S I I T T
O||O OO O||O O||O O||O
Terminal screw size
T e
M10 M10
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IP55 Type
e 400V: 5-7.5HP

%@%%%%%9}’ @99 %
@ Riii  8hz2  Tha QTermmal scf‘: s|zeB1 B2  UMm Vi Whs @
T S

¢ 400V: 10-15HP

Terminal screw size

T1 D

M6 M6
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® 400V: 60-75HP

Terminal screw size
T1 D
M8 M8
* 400V : 100HP
T+ T2 T4

4 (\
\O SR
\ o N \ Termmakscrew size % O »

ON F 3 L T2 54 &Y
A3 M8 10T - Me
\ \}\ \\(\\\
»” & ‘\
A b
AN
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Input / Output Power Section Block Diagram

The following diagrams show the basic configuration of the power sections for the range of

horsepower and input voltages. This is shown for reference only and is not a detailed depiction.

d

IP00/IP20 Type

1. 1P20 200V: 5~30HP 400V: 5~40HP

—O U/T1

0 VIT2

0 WIT3

CONTROL
SPSL‘ E:> CIRCUITS

L@%

®

2.1P20 200V: 40~50HP 400V: 50~75HP

RILL O—

O um
] O vIm
O w3

S O—— * €
T/L3 637
O i ‘
CONTROL
i ‘ SPS ‘ E> CIRCUITS
E <‘?—77; L&g

3. 1P20 200V: 60~75HP 400V: 100~125HP

it

RILIO—]
SO0
nwso—

A

. OUTL
] L OV
L OwT3

E?—77L7

AR
sps | o

C/B

4.1P20 200V: 100~125HP

RILLO——
S/L2 O

T/L3 d

UM
O VI

4¢ WIT3

SPS

2o—)

C/B

AC/DC 3)8

5. 1P20 400V: 150~250HP

P
f—l DCL
1
:;::21 ¢\ * 1 ——Oum
TIL3 S, T 1 O vm
; ——OWIT3
NG l |
;H% 3 sps || C/B
E Ojﬁ ~|acioe| OF

6. IP20 200V: 150~175HP

P
f—l DCL
| |
://:_‘:Q\; * 1 5 U/T1
T/L3 CQJ\ 1 ! ——ovm
1 O w3
N O | |
Lo
| 3 SPS |=>| c/B
: 9—77‘77

AC/DC 3)8
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7.1P20 400V: 300~425HP

8. 1P20 400V: 535~800HP

. P
F—l DCL .
‘ | RILL G~
RIL1
‘ ——Ourm Sz G * - Q —gum
SIL2 O L ] Q 1 VIT2
' Q‘ —om | ™ b=
NO J | N o .
§H% @ s |= cB E}“ & ss || clB
s o oot
¢ |IP55 Type
1. IP55 400V: 5~15HP 2. IP55 400V: 20~25HP
B1 B2
: 4Q T S um
\ | T A L VT2 L5 vim2
1 Y LA WIS O wiT3
o A \ 1 ‘
SPs | x| CB
=t 8

DCL
1 O umt
| T 1 O vim2
! 0 wiT3
‘ . =
| sps | —> | CB
B 8
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B Cooling Fan Supply Voltage Selection (400V class)

The inverter input voltage range of the F510 400V class models ranges from 380 to 460Vac. In
these models the cooling fan is directly powered from the power supply. Inverter models F510-
4125/ 4150/ 4175/ 4215/ 4250/ 4300/ 4375/ 4425/ 4535/ 4670/ 4800-H3 requires the user to select
the correct jumper position based on the inverter input voltage ("440V" is the default position for
these models). Please select the correct position according to the input voltage. If the voltage
setting is too low, the cooling fan will not provide adequate cooling for the inverter resulting in an
over-heat error. If the input voltage is greater than 460Vac, select the “460V” position.

(1) 400V : 150HP ~250HP

TB4(220V) 33CN SA4(220V)

TB3

34CN — 35CN —

220V

av| O O
Q 380V 400415 440V 460V

AKAGIXSTLWOL 36CN P1 »2 P3 P4
4P108C0010103 VER 04

(2) 400V : 300KHP~800HP

33CN SA4(220
TB4(220V) 9 1 (220v)
268N 2 1 TB3
440V 34CN —
[ | 35CN 220V
320N O O
207 sieN Bt 440V
380V ¢ 400/415 440V 460V TB2
25CN

4KA69X613W01

N
ﬁﬁ@@
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B Power Input Wire Size, NFB and MCB Part Numbers

The following table shows the recommended wire size, molded case circuit breakers and magnetic

contactors for each of the F510 models. It depends on the application whether or not to install a
circuit breaker. The NFB must be installed between the input power supply and the inverter input
(R/L1, S/L2, T/L3).
Note: When using a ground protection, make sure the current setting is above 200mA and trip delay

time is 0.1 sec of higher.

Table 3.3.6.3 Wiring Instrument _for 200V,”400V class (IP00/IP20 type)

F510 Model Wire size (mm®)
Power |Horse power| Rated Rated Main  |Grounding| Control NFB™ Mc™
supply (HP) KVA |current (A)| circuit ™’ E(G) line
5HP 5.5 145 | 35~55 | 35~55 | 0.5~2 | TO-50EC(30A) | CU-16
7.5HP 8.0 22 55 55 | 05~2 | TO-50EC(30A) | CU-16
10HP 11.4 30 8 55~8 | 0.56~2 | TO-100S(50A) | CU-18
15HP 15 42 8 55~8 | 0.56~2 | TO-100S(50A) | CU-25
20HP 21 56 14 8 0.5~2 | TO-100S(100A) | CU-50
25HP 26 69 22 8 0.5~2 | TO-100S(100A) | CU-65
30HP 30 79 22 14 0.5~2 | TO-225S(100A) | CU-80
230%\’ 40HP 42 110 38 14 | 05~2 | TO-2255(150A) | CN-100
50HP 53 138 60 22 0.5~2 | TO-2255(175A) | CN-125
60HP 64 169 80 22 0.5~2 | TO-2255(200A) | CN-150
75HP 76 200 100 22 0.5~2 | TO-225S(225A) | CN-180
100HP 95 750 150 22 0.5~2 | TO-400S(300A) | CN-300
125HP 119 312 200 38 0.5~2 | TO-400S(400A) | CN-300
150HP 137 400 300 38 0.56~24| TO-600S(600A) | S-K400
175HP 172 450 | 250"2P 50 0:5-2+f TO-800S(800A) | S-K600
5HP 7.0 9.2 2~55 | 35~55 [\05~2 | TO-50EC(15A) | CU-18
7.5HP 8.5 121 2~55 | 35<55) 0.5=2.] TO-50EC(15A) | CU-18
10HP 13.3 175 3~55 |.85~55.06~2 | TO-50EC(20A) | CU-18
15HP 18 23 55 55 \|M0.5~2 | TO-50EC(30A) | CU-25
20HP 24 31 8 8 0.5~2 | TO-100S(50A) | CU-25
25HP 29 38 8 8 0.5~2 | TO-100S(50A) | CU-35
30HP 34 44 8 8 0.5~2 | TO-100S(50A) | CU-50
40HP 41 54 14 8 0.5~2 | TO-100S(75A) | CU-50
50HP 55 73 22 8 0.5~2 | TO-100S(100A) | CU-65
60HP 67 88 22 14 0.5~2 | TO-100S(100A) | CN-80
75HP 79 103 38 14 0.5~2 | TO-2255(150A) | CN-100
400v 100HP 11 145 60 22 05~2 | TO-2255(175A) | CN-150
30 125HP 126 168 80 22 0.5~2 | TO-225S8(225A) | CN-150
150HP 159 208 150 22 0.5~2 | TO-400S(300A) | CN-300
175HP 191 250 150 22 0.5~2 | TO-400S(300A) | CN-300
215HP 226 296 200 30 0.5~2 | TO-400S(400A) | CN-300
250HP 250 328 250 30 0.5~2 | TO-400S(400A) | S-K400
300HP 332 435 300 38 0.5~2 | TO-600S(600A) | S-K600
375HP 393 515 | 250%2P 50 0.5~2 | TO-800S(800A) | S-K600
425HP 457 585 | 250%2P 50 0.5~2 | TE-1000(1000A) | S-K600
535HP 526 700 300"2P 50 0.5~2 1000 800
670HP 640 875 300*2P 50 0.5~2 1200 1000
800HP 732 960 300"2P 50 0.5~2 1200 1000
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*1. The main circuit terminals: R/L1, S/L2, T/L3 , U/T1, V/T2, W/T3, B1 /P, B2, ©, ®.

*2. Control line is the terminal wire on the control board.

*3. The NFB and MCB listed in the table are of TECO product numbers, products with same rated
specification of other brands may be used. To reduce electrical noise interference, ensure that a RC

surge absorber (R: 10Q/ 5W, C: 0.1uf/1000VDC) is added to both sides of MCB coil.

Table 3.3.6.4 Wiring Instrument for 400V class (IP55 type)

F510 Model Wire size(mm®)
Power H:v:rse?' Rated c%?::gt Main_ |Grounding| Control NFB™ Mc™
supply p(HP) KVA (A) circuit” E(G) line?

5HP 7.0 9.2 2~55 3.5~565 | 0.5~2 | TO-50EC(15A) CU-18

7.5HP 8.5 12.1 2~55 | 35~55 | 0.5~2 | TO-50EC(15A) CU-18

10HP 13.3 17.5 3~55 | 35~55 | 0.5~2 | TO-50EC(20A) CU-18

15HP 18 23 5.5 5.5 0.5~2 | TO-50EC(30A) CU-25

20HP 24 31 8 8 0.5~2 | TO-100S(50A) CU-25

400V 25HP 29 38 8 8 0.5~2 | TO-100S(50A) CU-35
30 30HP 34 44 8 8 0.5~2 | TO-100S(50A) CU-50
40HP 41 54 14 8 0.5~2 | TO-100S(75A) CU-50

50HP 55 73 22 8 0.5~2 | TO-100S(100A) CU-65

60HP 67 88 22 14 0.5~2 | TO-100S(100A) CN-80

75HP 79 103 38 14 0.5~2 | TO-2255(150A) | CN-100

100HP 111 145 60 22 0.5~2 | TO-2255(175A) | CN-150

*1. The main circuit terminalS: R(L1), S(L2)3F(£3), ©, &1, B2, U(T1), V(T2), W(T3),B1, B2 (Polyethylene
power line of 600) is_recommended to be used.)

*2. Control line isithe terminalwire on the control board.

*3. The NFB and MCB' listed in the table are of TECO“product numbers, products with same rated
specification of other brands may be used. To reduce-electrical ‘noise interference, ensure that a RC

surge absorber (R: 10Q/ 5W, C: 0.1uf/1000VDE)'is added to*both sides of MCB cail.

3-37




3.3.7 Wiring Precautions

o Do NOT remove any protective covers or attempt any wiring while input power is
applied. Connect all wiring before applying input power. When making wiring
changes after power up, remove input power and wait a minimum of five
minutes after power has been turned off before starting. Also confirm that the

o Danger charge lamp is off and that DC voltage between terminals B1/P or (+) and (-)
does not exceed 25V, otherwise electric shock may result.

e Only authorized personnel should work on the equipment. (Take off metal
jewelry such as watches and rings and use insulated tools.), otherwise electric
shock or injury may result.

(A) Wiring for control circuit:
(1) Separate the wiring for control circuit terminals from main circuit wiring for terminals (R/L1,
S/L2, T/L3, U/T1, VIT2, and W/T3).

(2) Separate the wiring for control circuit terminals (R1A, R1B, R1C / R2A, R2C /R3A, R3C)
from wiring for terminals S1~S6, A01, A02, GND, +10V-, Al1, Al2, and GND wiring.

(3) Use shielded twisted-pair cables (#24 - #14 AWG / 0.5 -2 mm?) shown in Fig. 3.3.7.1 for
control circuits to minimize noiseyproblems. The maximum wiring distance should not
exceed 50m (165 ft).

Wrap with insulating Tape

P
Shield

Twisted Pair.
\

FAN
. °,

DO NOT Ground Shield at

Ground Shield at Inverter this end

end ONLY

Figure 3:3.7.1 Shielded Twisted-Pair

(B) Wiring for main circuit:

(1) The Input power supply voltage can be connected in any phase sequence to power input
terminals R/L1, S/L2, or T/L3 on the terminal block.

(2) DO NOT connect the AC input power source to the output terminals U/T1, V/T2 and. W/T3.

(3) Connect the output terminals U/T1, V/T2, W/T3 to motor lead wires U/T1, V/T2, and W/T3,
respectively.

(4) Check that the motor rotates forward with the forward run source. If it does not, swap any 2
of the output cables to change motor direction.

(5) DO NOT connect phase correcting capacitors or LC/RC noise filter to the output circuit.
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(C) Grounding:
(1) Connect the ground terminal (E) to ground having a resistance of less than 100Q.
(2) Do not share the ground wire with other devices, such as welding machines or power tools.
(3) Always use a ground wire that complies with the local codes and standards for electrical
equipment and minimize the length of ground wire.
(4) When using more than one inverter, be careful not to loop the ground wire, as shown below

in Fig. 3.3.7.2.
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3.3.8 Input Power and Cable Length
B Cable size

The length of the cables between the input power source and /or the motor and inverter can
cause a significant phase to phase voltage reduction due to the voltage drop across the cables.
The wire size shown in Tables 3.3.6.3 & 3.3.6.4 is based on a maximum voltage drop of 2%. If this
value is exceeded, a wire size having larger diameter may be needed. To calculate phase tot
phase voltage drop, apply the following formula:

Phase-to-phase voltage drop (V) = \/§ xresistance of wire (Q/km) x length of line m) x currentx10~.

(km=3280 x feet)

(m=3.28 x feet)

B Cable length vs. Carrier frequency

The allowable setting of the PWWM carrier frequency is also determined by motor cable length
and is specified in the following Table 3.3:8:1.

Table 3.3.8.1 Cable Length vs. Carrier Frequency

Cable length.between < 30 30 =50 50 <£,100 > 100
the inverter and
Motor in m (ft.). (100) (100w~ 165) (166 - 328) (329)
Recommended carriSgil”™ cqsex) 40 kHz 5 kHz 2 kHz
frequency allowed
(max) (max) (max) (max)

Parameter 11-01

B Installing an AC line reactor

If the inverter is connected to a large-capacity power source (600kVVA or more), install an
optional AC reactor on the input side of the inverter. This also improves the power factor on the
power supply side.
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3.4 Inverter Specifications

B Basic Specifications
(a) 200V class

Maximum Output Frequency

(Hz)

Based on parameter setting 0.1~400.0 Hz

Power supply

Rated Voltage, Frequency

3-phase 380V ~ 480V, 50/60Hz

Allowable Voltage Fluctuation

-15% ~ +10%

Allowable Frequency
Fluctuation

+5%

*1: Take standard 4-pole induction motor as the base.

*2: F510 model is designed to be used in normal duty (ND), whose overload capability is 120% for 1 min.
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Inverter capacity (HP) 5 1|175|10 15|20 | 25 30|40 |50 |60 |75|100| 125 | 150 | 175
- Rated Output Capacity (KVA) 55| 8 |11.4|15.2|21.3| 26.2 | 30 |41.9|52.5|64.3|76.2|95.2{118.8|152.4|171.4
% Rated Output Current (A) 145/ 22 | 30 [ 42 | 56 | 69 |79 [110/138[169|200|250| 312 | 400 | 450
& [Maximum Applicable Motor 'HP 5175|1015 |20 | 25 [|30(40 |50 |60 |75|100| 125 | 150 | 175
§_ (KW) (3.7)[(5.5)[(7.5)| (11) | (15)[(18.5)[(22)| (30) [ (37) | (45) | (B5) | (75)| (90) [(110)|(130)
g Maximum Output Voltage (V) 3-phase 200V~240V
Maximum Output Frequency (Hz) | Based on parameter setting 0.1~400.0 Hz
> |Rated Voltage, Frequency 3-phase 200V~240V, 50/60Hz
&
@ | Allowable Voltage Fluctuation -15% ~ +10%
(]
3
o (Allowable Frequency Fluctuation | +5%
(b) 400V class
Inverter capacity (HP) 5 75| 10 [ 15| 20| 25 |30 | 40 | 50 | 60 | 756 |100| 125 | 150 | 175 | 215 | 250 | 300 | 375
?Ka\t,;‘; Output Capacity | ;| g4 | 133|175]23'6| 289 [33.5| 41.1|54.8| 67 |78.4| 110 | 125 | 158 | 190 | 225 | 250 | 331 | 302
E Rated Output Current (A) | 9.2 [12.1 475" 23 |31 38 |44 | 54 | 73 | 88 | 103|145 | 168 | 208 | 250 | 296 | 328 | 435 | 515
&“ Maximym Applicable 5 7.5 1 10 | 159 2071 25 | 30 | 40 | 50 | 60 | 75 |100| 125 | 150 | 175 | 215 | 250 | 300 | 375
5 |Motor "'HP (KW) (Ba0)}. (5:5) | (T.5)11)4°(15) { (18.5) [ (22) | (30) | (37) | (45) | (55) | (75)} (90) |(110)|(132)] (160) | (185) |(220)| (280)
o =
+ (Maximum Output Voltage 3’phase 380V~480V
o (V)
Maximum Output : 3
Frequency (Hz) Bésed on parameter setting .0.1~400.0 Hz
—E Rated Voltage, Frequency |[\3-phase 380V ~ 480V, 50/60Hz
7 |Allowable Voltage
(7)) - 0o/ ~ o,
% |Fluctuation 15% ~ @8
2 |Allowable Fre
o quency )
2 |Fluctuation 5%
Inverter capacity (HP) 425 535 670 800
Rated Output Capacity (KVA) 445 525 640 731
=
% Rated Output Current (A) 585 700 875 960
14 Maximum Applicable Motor 425 535 670 800
‘é_ "HP (KW) (315) (400) (500) (600)
5 [Maximum Output Voltage (V) 3-phase 380V~480V
(o]




*3: If it is greater than default carrier frequency, you need to adjust the load current based on the de-rating curve.

200V class Carrier fre_q. Carrier freq. 400V class Carrier freg. Carrier freq.
default setting range default setting range
5~25HP 2KHz 2~16KHz 5~30HP 4KHz 2~16KHz
30HP 2KHz 2~12KHz 40HP 2KHz 2~16KHz
40~50HP 2KHz 2~12KHz (*4) 50~60HP 4KHz 2~12KHz (*4)
60~125HP 2KHz 2~10KHz (*4) 75~215HP 4KHz 2~10KHz (*4)
- - - 250HP 2KHz 2~8KHz
150~175HP 2KHz 2~5KHz 300~375HP 4KHz 2~5KHz
- - - 425HP 2KHz 2~5KHz
- - - 535~800HP 4KHz 2~5KHz

*4: If control mode is set to SLV mode and maximum frequency (01-02) is larger than 80 Hz, the carrier

frequency range is 2~8Hz.

The following table shows the maximum output frequency for each control mode.

Control Maximum
Other settings output
mode
frequency

VIF Unlimited 400Hz
200V 5~15HP, 400V 5~20HP 150Hz
200V 2Q0~80HP, 400V 25HP 110Hz
400V _30~40HP 100Hz
200V 40—-125HP, 400V 50~215HP,

SLV carriery(11-01)4s set as 8K or below 8K. prOHz
200V 40~125HP, 400V 50~215HP, 80Hz
carrier (11-01) is set as above 8K.
200V 150~175HP, 400V 250~800HP 100Hz

PMSLV Unlimited 400Hz
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B General Specifications

Operation Modes

LED keypad with seven-segment display *5 and LCD keypad (Optional HOA LCD keypad); all LCD keypad with
parameter copy function

Control Modes

V/F, SLV, PMSLYV with space vector PWM mode

Frequency Control Range

0.1Hz~400.0Hz

Frequency Accuracy
(Temperature change)

Digital references: £0.01%(-10 to +40°C ), Analog references: +0.1% (25°C+10°C)

Speed Control Accuracy

+0.5% (Sensorless Vector Control Mode)”

Frequency Setting

Digital references: 0.01Hz , Analog references: 0.06Hz/60Hz

(V)]
2 | Resolution
2 | Output Frequency
9 | Resolution 0.01Hz
g Inverter Overload 120%/1 min
& | Frequency Setting Signal DC 0~+10V / 0~20mA or 4~20mA
o . o
S ¢i<r::1:zleratlonl DBl 0.0~6000.0 seconds ( separately set acceleration and deceleration time )
5 \é(r)lltage, Frequency Custom V/F curve based on parameters
o aracteristics
Braking Torque About 20%
Auto tuning, Soft-PWM, Over voltage protection, Dynamic braking, Speed search, Restart upon momentary power
Main Control Functions loss, 2 sets of PID control, Slip Compensation, RS-485 communication standard, Simple PLC function, 2 sets of
analog outputs, Safety switch
Accumulated power-on/ run time, 4 sets of fault history records and latest fault record state, Energy-saving function
Other Functions setting, Phase loss protection, Smart braking, DC braking, Dwell » S curve acceleration and deceleration, Up/Down
operation, Modbus, BACnet MS/TP and Metasys N2 communication protocol, Display of multi-engineering unit,
Local/ Remote switch, SINK/ISOURCE input interface selection, User parameter settings
. Current level can be setting (It can be set separately in acceleration or constant speed; it can be set with or without
Stall Prevention S :
protection in deceleration)
Instantaneous Over Current
(OC) and Output Short- Inverter stops when the output current exceeds 160% of the inverter rated current
Circuit (SC) Protection
Inverter Overload . 0 P i . o "2
Protection (OL2) If inverter rated eurrent 120%/1min is exceeded, inverter stops. The factory default carrier frequency is 2~4KHZ
c sl el Atz Electricalioverload protection‘curve
S | (OL1)
§ S:I;I;z;::zge 2% If.the main circuitsdDCvoltage rises over 410V (200V class)/ 820V (400V class), the motor stops running.
('8
5 gp(:itz::;g:age o) If the maih, circuit DC voltage falls below 190V (200V class) /380V+«(400V class); the motor stops running.
B _
2 AR R Power loss exceeds 15ms.
o | Momentary Power A § ; ilable aft | in.2
& | ess uto-restart function available after momentaryspower loss in.2 sec:
Overheat(OH) Protection Use temperature sensor for protection:
Grounq PR Use current sensor for protection.
Protection
DC Bus Charge Indicator When main circuit DC.voltage & 50V, thes GHARGE LED turns on.
it .Phase s ([ If the OPL is detected, the motofistops automatically.
Protection
Installation Location Indoor (protected from corrosive gases and dust)
= 2 . -10~+40°C (14°F~104°F) (IP20/NEMA1 or IP55/NEMA12), -10~+50°C (14°F~122°F) (IP00) without de-rating; with
o o | Ambient Temperature L . . . B o
£ % de-rating, its maximum operation temperature is 60°C (140°F).
c
o ..g Storage Temperature -20~+70°C (-4°F~+158°F)
£%5
T ;’-). Humidity 95%RH or less (no condensation)
Altitude and Vibration Altitude of 1000m (3181ft) or below, below 5.9m/32(0.6G)

Communication Function

Built-in RS-485 as standard (Modbus protocol with RJ45/ BACnet/ Metasys N2)

PLC Function

Built-in

EMI Protection

The built-in noise filter complies with EN61800-3 available for inverters 400V 75HP or below (IP20) / 400V 60HP or
below (IP55)

EMS Protection

in compliance with EN61800-3

Safety
Certification

CE Declaration

in compliance with EN61800-3 (CE & RE) and EN61800-5-1 (LVD, Low-Voltage Directive)

UL Certification

UL508C

Accessories

1 to 8 Pump card, HOA LCD keypad, Profibus card

*1: Speed control accuracy will be different from the installation conditions and motor types.
*2: The factory default carrier frequency is different from models.
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3.5 Inverter Derating Based on Carrier Frequency

Note: Derating curve current of carrier frequency means inverter rated current.

(a) 200V Models

Rated Current
. 200V 5~20HP Model] 2005 | 2008 | 2010
Ratio 100% : A | 76% | 83% | 83%
Al LT / B |61% | 67% | 67%
| i Modell 2015 | 2020 | 2025
: ! A | 83% | 84% | 87%
B |___. . LD B | 66% | 67% | 70%
Carrier
0 2KHz 8KHz 16KkHz  Trequency (Fc)
Rated Current -
. I —
Ratio 100% . 209V 30~50HP
Al T, Cane S / Model 2030 2040 2050
| : A | 92% | 77% | 83%
: 5 B [74% | 62% | 67%
BV . PRI S R N
Carrier
0 2KHz 6KHz 12kHz  Frequency (Fc)
Rated Current Model] 2060 | 2075 | 2100
) - ode
Ratio 1009%—— 200V 60~175HP A | 85% | 90% | 86%
R ; / B | 68% | 72% | 69%
| i Model] 2125 [ 2150 | 2175
; 5 A |91% | 87% | 92%
s | L LN B | 73% | 78% | 83%
Carrier
0 2KHz 5KHz 10kHz ~ Frequency (Fc)
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(b) 400V Models

Rated Current P pp—— Model] 4005 | 4008 | 4010 | 4015
Ratio 100% , A |100%] 83% | 85% | 78%
' B | 60% | 50% | 51% | 47%
A Lo_______ a2 /
i i Model[ 4020 [ 4025 | 4030
: ! A | 77% | 82% | 89%
Bl L N B |46% | 49% | 53%
Carrier
0 4KHz  8KHz 16kHz [ requency (Fc)
Rated Current
Ratio 100% , 400V 40HP
78%| ____ L~ /
ar%l 4N WP, W
: ; Carrier
0 2KHz 8KHz 16KHz Frequency (Fc)
Rated Current
Ratio 100% 400V 50~60HP
Al LN
! ! Model[ 4050 | 4060
! | A | 83% | 85%
5 | ; B | 67% | 68%
Carrier
0 4KHz 5KHz 12kHz ~ Frequency (Fc)
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Rated Current
Ratio  100% . 400V 75~215HP
: Model[ 4075 | 4100 | 4125
A leceneees / A | 88% | 81% | 91%
Lo B |62% | 57% | 64%
s | N _ Model| 4150 | 4175 | 4215
; : A | 87% | 86% | 88%
: ! B |61% | 60% | 61%
Carrier
0 4KHz 5KHz 10KHz Frequency (Fc)
Rated Current
88%________ _E____ /
78%| ___ L\ Y A VY s
i Carrier
0 2KHz 3KHz BKHz Frequency (Fc)
Rated Current
Ratio 100% . 400V 300~375HP
N M SR
i Model| 4300 | 4375
: A | 77% | 79%
Carrier
0 4KHz  5KHz Frequency (Fc)
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Rated Current
Ratio 100%
87%

400V 425HP

_________ VA

78%| R S
Carrier
0 2KHz 3KHz 5KHz Frequency (Fc)
Rated Current
Ratio 100% 400V 535~800HP
90% [~~~ x7n" T :
80U S - S Y-S
70% K% -7 e N B
i , Garrier
0 oKHz 3KMz 4KHz 8K | reauency (Fc)
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3.6 Inverter Derating Based on Temperature

Note: User needs to adjust the inverter rated current for ambient temperature to ensure the
appropriate industrial application.

Rated Current
Ratio 100%
60%
0 40°C 60C Temperature
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3.7 Inverter Dimensions
3.7.1 Standard Type (IPO0/IP20)

(a) 200V: 5-7.5HP/ 400V: 5-10HP

W D
W1
Fill
Hill
il
L 3
1| BEO00 |
m o]
- WL
- W N = —
"
Dimensions in mm (inch)
Inverter Model w ‘,m:’i D w1 H1 t d | NWin kg(lbs)
140 4279 | i77 | 122 | 267 7 3.8
F510-2005-H3 | o oo ¥(10.98) N(B.97) | (4.80) | (10.51) | (0.28) | M® (8.38)
40 | 279 N 177 | 122 | 267 7 3.8
F510-2008-H3. 38 51) J%10.98) | (6.97) | (4.80) | (10.51)] (0.28) 1> MO (8.38)
140\ 279 |. 177 | 122 | 267 7 3.8
F510-4005:H3 | 561y *| (10.98) | (6.97). | (4.80) |(0.500 ¥0.28) 4o MO (8.38)
Yo [ 270 | 177 || 1225). 26% 7 3.8
F510-4008-H3 ¥ "5 51) | (10.98)| (6.97) | (4.80).] (10.51)4 (0:28) | M© (8.38)
120 | 279 | 177 | 022 267 7 3.8
F510-4010-H3 (5.51) [(10.98) | (6.97)+4.80) | (10.51) | (0.28) M6 (8.38)
(b) 200V: 10-30HP/ 400V: 15-40HP
W
[ . 1Lt .
] [ ]
egz3 Hﬁ
=] e
e HilhlHn
U |= i
i | HARAER
R o a0
ﬂq R0A0ARY ®
_L:\%E- - U
e Off g \)
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Inverter Model

Dimensions in mm (inch)

W H D Wi | HI " d | NWin kg(ibs)
F510-2010-H3 (g.lzg) (1:;(.)&) (82.3156) (71.?5%) (121?56) (01.666) M6 (12:27)
F510-2015-H3 (g.lzg) (13;9321) (é.fé) (71.%%3) (1215.356) (01.666) e (12:27)
F510-2020-H3 (1%6.523) (194’16.337) (g.%?s) (éz.é%) (1?9?9) (01.666) M8 (221.%5)
F510-2025-H3 (1206.523) (194’16.3?7) (é.%%) (éz.%?s) (1?:(3)9) (01.666) M8 (221.%5)
F510-2030-H3 (1%6.323) (13??7) (éfsis) (5.4(15?3) (1??9) (01.666) M8 (221.%5)
F510-4015-H3 (82.12(;) (13:1(.)801) (5.14-156) (71.?3%) (1215.3266) (01..066) M6 (12:27)
F510-4020-H3 (g.lzg) (13igg1) (g.i%) (71.%%5) (1215.3266) (01..066) e (12:27)
F510-4025-H3 (1%(.523) (1316.5?7) (5%56) (S.Aé%) (1::3;.1:(339) (01.666) M8 (221_%5)
F510-4030-H3 (1%(.523) (1316.5?7) (5%56) (S.Aé%) (1::3;.1:(339) (01.666) M8 (221_%5)
F510-4040-H3 (1%(.523) (1316.5?7) (:.%356) (g.ég) (1%4.13?9) (01.666) M8 (221.%5)
(c) 200V: 40-50HP/ 400V: 50-75HP
L. 4 /1 D
| 1 /]

H1

B
i

M

I IS 24
Inverter Model W Simensic[J)ns in m(inChLl t I~
F510-2040-H3 (121?118) (2%?57) (5.%22) (82.%%) (159(.)858) (01.666) M8 (63014)
F510-2050-H3 (121?118) (2%?(?7) (5.%22) (82.%%) (13(.)858) (01.666) M8 (6(?24)
F510-4050-H3 (121?118) (2%?(?7) (5.%22) (82.%%) (13(.)858) (01.666) M8 (6(?24)
F510-4060-H3 (121?118) (2%?(?7) (5.%22) (é.%%) (1%(.)858) (01.666) M8 (6224)
F510-4075-H3 (121?118) (2?)?(?7) (52.5522) (é%s%) (159(.)58) (01.666) M8 (6324)
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(d) 200V: 60-125HP/ 400V: 100-250HP (IP00)

W d D
L W1 /_
r /
E 1 il
!!H
| T [©] ® H
i B 0®
Dimensions.in mm (inch)
Inverter Model
W H D w1 b1 t d |NWin kg(lbs)
- >
344 | 580 | 300 5688 L.6 405
F510-2060-H3 | 1354 | (22.83)] @18 &@Eﬂ;@ﬁ) ©0.06) | M0 | (g9.29)
o 344 580 0} 25044 560 | 16 40.5
Fo10-2075-H3 | (1354) | (22.83) | (@81 @B% 22.05) | (0.06) | MO |  (89.29)
459 | 790 | 32454 .320 | 760 | 16 74
F510-2100-H3 | 18 07y | (31.10) | (128)"| (12.60) | (29.92) | (0.06) | M0 | (163.14)
459 | 790 |13245 | 320 | 760 | 16 74
F510-2125-H3 | 1807y | (31.10) | (12.78) | (12.60) | (29.92) | (0.06) | M0 | (163.14)
344 | 580 | 300 | 250 | 560 | 16 405
F510-4100-H3 | 1354y | (22.83) | (11.81) | (9.84) | (22.05) | (0.06) | M0 | (89.29)
344 | 580 | 300 | 250 | 560 | 16 405
F510-4125-H3 | 1354y | (22.83) | (11.81) | (9.84) | (22.05) | (0.06) | M0 | (89.29)
459 | 790 | 3245 | 320 | 760 | 16 74
F510-4150-H3 | 1807y | (31.10) | (12.78) | (12.60) | (29.92) | (0.06) | M0 | (163.14)
459 | 790 | 3245 | 320 | 760 | 16 74
F510-4175-H3 | 1807y | (31.10) | (12.78) | (12.60) | (29.92) | (0.06) | M0 | (163.14)
459 | 790 | 3245 | 320 | 760 | 16 74
F510-4215-H3 | 1807y | (31.10) | (12.78) | (12.60) | (29.92) | (0.06) | M0 | (163.14)
459 | 790 | 3245 | 320 | 760 | 16 74
F510-4250-H3 | 1807y | (31.10) | (12.78) | (12.60) | (29.92) | (0.06) | M0 | (163.14)
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(e) 200V: 60-125HP/ 400V: 100-250HP (IP20)

W

W1

@ @
& " |~ -
@ @
® @
Dimensions iﬂﬁﬁh"én‘gr\‘)\, N
Inverter Model N i _
W H ‘\33\" V%%a\\.\‘ A1 t d [NWin kg(lbs)
3485 | 7 0 560 | 16 44
F510-2060-H3 | 1375y [ (201 (11,@\%.84) 22.05) | 0.06) | M0 | (97.00)
3485 | 740 [+300 | 250 | 560 | 16 44
el W) (29.133#11.81) ©.84) | 22.05) | (0.06) | M0 | (97.00)
4635 | 1105 | 3245 | 320 | 760 | 16 81
F510-2100-H3 | (15 55y | a3.50) |(12.78)| (12.60) | (29.92) | 0.06) | MO | (178.57)
4635 | 1105 | 3245 | 320 | 760 | 16 81
F510-2125-H3 | (15 95) | a3.50) |(12.78)| (12.60) | (29.92) | 0.06) | MO | (178.57)
3485 | 740 | 300 | 250 | 560 | 16 44
F510-4100-H3 | 1375y | (20.13) |(11.81)| (9.84) | (22.05) | 0.06) | MO | (97.00)
3485 | 740 | 300 | 250 | 560 | 16 44
F510-4125-H3 | (13 75y | 29.13) |(11.81)| (9.84) | (22.05) | 0.06) | MO | (97.00)
4635 | 1105 | 3245 | 320 | 760 | 16 81
F510-4150-H3 | (15 o5y | 43.50) |(12.78)| (12.60) | (29.92) | 0.06) | MO | (178.57)
4635 | 1105 | 3245 | 320 | 760 | 16 81
FS10-4175-H3 | (15 95) | a3.50) |(12.78)| (12.60) | (29.92) | 0.06) | MO | (178.57)
4635 | 1105 | 3245 | 320 | 760 | 16 81
F510-4215-H3 | (15 o5y | a3.50) |(12.78)| (12.60) | (29.92) | 0.06) | MO | (178.57)
4635 | 1105 | 3245 | 320 | 760 | 16 81
F510-4250-H3 | (15 o5y | 43.50) |(12.78)] (12.60) | (29.92) | 0.06) | MO | (178.57)
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(f) 200V: 150-175HP/ 400V: 300-425HP (IP00)

W
W1
d W2 D
D
—5 5 &
. I IR DT A " m
[T EATA D Eb 1
=l =
¢
Q £ ¢ i o
T—— Mode}% : ”\‘}*\v Dimensions in mm (inch‘)‘ "\(\“)(Vmi \}?"
AW, H D wi |owelfMHL M d |[NWin kg(bs)
F510-2150-H3 (2@??7) (3}3.%%) (1??4) (2%?37) (1%?:?3) (33?30) (01.666) M12 (40158%5)
F510-2175-H3 (23??7) (:;}g.%g) (1??4) (2%?37) (1%(.323) (3%(.530) (01.666) M12 (40158%5)
F510-4300-H3 (23??7) (:;}g.%g) (1??4) gz%?é)?) (1%?:?3) (3%(.530) (01.666) M12 (40158%5)
F510-4375-H3 (23??7) (:;}g.%g) (1??4) (25(’)?37) (1%?:?3) (3%(.530) (01.666) M12 (40158%5)
F510-4425-H3 (23??7) (:;}g.%g) (1??4) (25(’)?37) (1%?:?3) (3%(.530) (01.666) M12 (40158%5)
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(g) 200V: 150-175HP/ 400V: 300-425HP (IP20)

W
W1
. W2 D
LN A LTI
O & & C e
i 0L R T T S m
I A il
- T
3 ¢
A | < E
Inverter Model Dimensior@i"\n\n‘ﬁqﬂ(\q@»:}
w H Lo wighwe | H | ¢ d |NWin kg(lbs)
F510-2150-H3 (26;??7) (5?.%3%) (1?34) (2%:.337) (1%)6.523) (3%6.330) (01.666) M12 (4;%0)
F510-2175-H3 (26;??7) (5?.%3%) (1??4) (2%:.337) (1%)6.523) (3%6.330) (01.666) M12 (4;%0)
F510-4300-H3 (26;??7) (5?.%3%) (14(13?4) (2%:.337) (1%)6.523) (3%6.330) (01.666) M12 (4;%0)
F510-4375-H3 (26;??7) (5?.%3%) (14(13?4) (2%:.337) (1%)6.523) (3%6.330) (01.666) M12 (4;%0)
F510-4425-H3 (26;??7) (5?.%3%) (14(13?4) (2%:.337) (1%)6.523) (3%6.330) (01.666) M12 (4;%0)
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(h) 400V: 535-800HP (IP00)

W i
W1 ‘ D -
R
g B j ®
4 d
@ g ® O
T T IQ m : °o @

Gp
&0}
E
==}

¥ ) ; Y \ A >4 N
Inverter Model \3 PAEER TNiE3n T&f@) )\5&‘ .
W | H o | wi | we [aw@ Hay Tl H2 | hs i d |NWin kg(bs)
F510-4535-H3 (33??2) (5}3?.53%) (1599;6) (396%(?6) (é.5282) (2%(.)6(5)2) (272.%?1) (131(.35(;)1) (2?5'8) (0?224) M12 (323)
F510-4670-H3 (335.3?2) (51;2%) (1599;6) (3%].-86) (é.szgz) (2((53(.)((5)2) (172%?1) (1?[931) (gfas'g) (0?224) M12 (ggg)
F510-4800-H3 (335.3?2) (51;2%) (1599;6) (3%].-86) (é.szg) (22(.)82) (172%?1) (1?[931) (gfas'g) (0?224) M12 (ggg)
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(i) 400V: 535-800HP (IP20)

w D
W1
[T 1T T (]| ——
o -
I L]
d
3 m ” O L
| I o | B . . o
. = -
& w2 | ..
. 0
| e d
T I 9 # i + T 8 ¢
| T T i
w2 W3
v "3 \udd
Di ions in mm (inch
Inverter Model 'mig}{ - ‘2 X )
w | H D | wi | w2uliwa | H1 [ H2 | H3 { d |NWin kg(bs)
958 | 1756 | 507 | 916 |.158 | 600 | 1200 | 300 | 635 | 62 350
F510-4535-H3 1 37 79)|(69.13)| (19.96)| (36.06) [(6.22) | (23.62) | (47.24)|(11.81)| (2.50) | (0.24) | M1? (772)
958 | 1756 | 507 | 916 | 158 | 600 | 1200 | 300 | 635 | 62 350
F510-4670-H3 1 37 79)|(69.13)| (19.96)| (36.06) | (6.22) |(23.62)|(47.24)|(11.81)| (2.50) | (0.24) | M1? (772)
958 | 1756 | 507 | 916 | 158 | 600 | 1200 | 300 | 635 | 62 350
F510-4800-H3 | 37 79)|(69.13)| (19.96)| (36.06) | (6.22) |(23.62)|(47.24)|(11.81)| (2.50) | (0.24) | M1? (772)
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3.7.2 Models with Built-in Filter (IPO0/IP20)

(a) 400V: 5-10HP

H2
H1

hsions in mm (inch)
Inverter Model -
W D 3§ Wi H1 H2 t d NW in kg(lbs)
140.0\885 | WP | 122 | 267 | 279 | 7 55
F510-4005-H3F | sy (15.16)%6.97) |(4.80)| (10.51) |(10.98)| (0.28) | M® (12.13)
140 | 386, | 177 | 122 | 267 | 219 | €% 55
F510-4008:H3RY 5 51y Jy@5.16) | (6.97) |(4.80)| (10.51) [(10.98)[\0:28) | M8 (12.13)
140 385 | 177 | 122 | 26% | 270\ 7 5.5
F510-4010-H3F 1(€%4) | (15.16) | (6.97) | (4.80) | (10.51)(la0008)| @28y | MO (12.13)

(b) 400V: 15-40HP

fidAaee
LI ®

Loy
I ﬂﬂﬂﬂﬂﬂﬂﬂ
H fomnL_|

T ]
(UA0ee
\\________,/
o =0l
@ af
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Dimensions in mm (inch
Inverter Model -
W H D | Wi | HL | H2 t d_|NWin kg(Ibs)
210 | 4165 | 215 | 192 | 286 | 300 | 16 8.0
F510-4015-H3F | 557y | (16.40) | 8.46) | (7.56) |(11.26)| (11.81) | 0.06) | M® | (17.64)
210 | 4165 | 215 | 192 | 286 | 300 | 16 8.0
F510-4020-H3F | 557y | (16.40) | (8.46) | (7.56) |(11.26)| (11.81) | 0.06) | M® | (17.64)
265 | 500 | 225 | 245 | 340 | 360 | 1.6 125
F510-4025-H3F | (10 43) | (19.69) | (8.86) | (9.65) |(13.39)| (14.17) | (0.06) | M8 |  (27.56)
265 | 500 | 225 | 245 | 340 | 360 | 1.6 125
F510-4030-H3F | (10.43) | (19.69) | (8.86) | (9.65) |(13.39)| (14.17) | (0.06) | M8 |  (27.56)
265 | 500 | 225 | 245 | 340 | 360 | 1.6 125
F510-4040-H3F | 11 43) | (10.69) | (8.86) | (9.65) |(13.39)| (14.17) | (0.06) | M8 |  (27.56)
(c) 400V: 50-75HP
W
W1 d D
- |
/]
5T jss
L, I
@, O |
Q.’] ﬂQ 1K °
Inverter Model Dimensions in mm (inch :
W H D | Wi | HL | H2 t d_|NWin kg(Ibs)
284 | 679 | 252 | 220 | 505 | 525 | 16 325
F510-4050-H3F | 11 18) | (26.73) | (9.92) | (8.66) | (19.88) | (20.67) | (0.06) | M® | (71.65)
284 | 679 | 252 | 220 | 505 | 525 | 16 325
F510-4060-H3F | 11 18y | (26.73) | (9.92) | (8.66) | (19.88) | (20.67) | 0.06) | M® | (71.65)
284 | 679 | 252 | 220 | 505 | 525 | 16 325
F510-4075-H3F | 11 18y | (26.73) | (9.92) | (8.66) | (19.88) | (20.67) | (0.06) | M® | (71.65)
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3.7.3 Models with Built-in Filter (IP55)
(a) 400V: 5-25HP

D 1
i
(i
LOOT000D 1o 4|
I I ERE
L _ © ®|
mWns in mm (inch)
Inverter Mode‘gk{%\—'ﬁ W1 H1 ] d NW in kg(lbs)
" 189} 284 186 1 266, 7
Feil- 400W (11.18) | (7.32) (6.’7\5;\ (10.47). 05) &"‘ (15.43)
89 284 186 | 171 ; >t 7
F510-4008-C3F& (7.44) | (11.18) (7.32) | (6.73% @7 &5) LA (15.43)
230 320 | 210 |..210°] 305 10.5
Fo10-4010-C3FN4 | (9.08) | (12.60) | (8.27)\["(8.27) |a2.01) | (0. 08) MS | (e3.5)
230 320 | 210, | 2107} <305 2 105
F510-4015-C3FN4 | g 06) | (12.60) \(8.27) |(827) | (12.01) | (0.08) | M (23.15)
265 P 2274 [¥249 380 2 17
F510-4020-C3FN4 | 13 43y | (15.59) | (8:94) | (9.80) | (14.96) | (0.08) | M° (37.48)
265 396 7 | 249 | 380 2 17
F510-4025-C3FN4 | (10 43) | (15.50) | (8.94) | (9.80) | (14.96) | (0.08) | M° (37.48)
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(b) 400V: 30-60HP (Models of 75~100HP without built-in filter)

ons in mm (inch)

Inverter Model
D W1 H1 te d NW in kg(lbs)

27 | 311 | 180 | 50 o 325
F51°'4°30WS s (20.75) | (12.24) (zo\) (19.8 o8) (M| (169)

- 527» W31 | 1803
7

] ] . 0 32.5
F510-4040 C3F§ 82'3?/ /(zogs) (12.24) | ( @&&& MIO | (71.65)
52¥. 311 o s 2 32.5
o) | 19)

Fo10-4050-C3F ©82) | (20.75) | (12.24) [C17'00) s ©008) | MO (7165
F510-4060-C3FN4 (132?53) (2(;?3?6) \(1%%) ‘(1%}732?7;1“\(561%2) (02.639) M10 (12??25)
F510-4075-C3N4 (132?53) (23?9?&3(::(\133?53:0‘; %%\.7867) (2%1%2) (02.639) M10 (12??25)
F510-4100-C3N4 (13223) (2???6)“&%30) (1%@7) (2%&2) (02.639) M10 (12??25)
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Chapter 4 Keypad and Programming Functions

4.1 LED Keypad

4.1.1 Keypad Display and Keys

Reverse Direction Local/ Remote

Forward erectlon Status Indicator Indicator
Status Indicator
Fault Status External Reference
Indicator - Indicator
L - - - lD!
FAULT FWD REV SEQ REF
External Sequence
Indicator
5 Digit, 7 Segment
LED Display
8 button
Membrane Keypad
Run Status
Indicator

Stop Status
Indicator

DISPLAY

Description

5 Digit LED Display

Monitor inverter signals;wiew [-edit‘parameters, fault / alarm display.

LED_INDICATORS

FAULT LED ON when a\fault or alarm is active.
FWD LED ON when inverter is running in forward direction, flashing when stopping.
REV LED On when inverter is running in reverse direction, flashing when stopping.
SEQ LED ON when RUN command is from the external control terminals or from
serial communication.
REE LED ON when Frequency Reference command is from the external control

terminals or from serial communication.




KEYS (8) Description

RUN RUN inverter
STOP STOP inverter
A Parameter navigation Up, Increase parameter or reference value
v Parameter navigation down, decrease parameter or reference value

Used to switch between Local Mode and Remote Mode

REMOTE Mode: Set by parameters, controlled by control circuit terminals,
communication or other ways.

LOC/REM LOCAL Mode: Controlled by operator.

It displays REMOTE Mode at power-up. Users can switch between LOCAL
and REMOTE Mode if they press LOC/ REM keys when the inverter stops.
Parameter of 23-41 can determine if LOC/REM keys are enabled or not.

Used to scroll to next screen

DSP/FUN Frequence screen->Function selection->Monitor parameter

Selects active seven segment digit for editing with the A ¥ keys

</ RESET Used toresét fault condition.

READ / ENTER Used\to readand. save the value of the active parameter.

Auto-Repeat Keys

Holding the AUP ors¥DOWN key for a longer period” of time will initiate the auto-repeat function
resulting in the value of the selected digit to automatiCally’increase ‘er decrease.




4.1.2 Seven Segment Display Description

Actual | LED Display | Actual | LED Display | Actual | LED Display | Actual | LED Display
X X ) L
0 L{ A )i L L Y .’
( ) - : -
1 ( B ’.’ n )
3 "~ X o ol
2 '. C ’. o) '_'
-l ! [
3 - D L{ P ) ~ -
Ll L i
4 ( E '. q [} .
‘- '- -
5 .’ F ) r )
- "~ A
6 LI G X s !
N X )
7 ( H N i L
] |
8 L | ( u LI
ol | X
9 f J LI v R

Display output frequency

Frequency Reference

Set Frequency Reference

LED lights on LED flashes Flashing digit
4« YVYV ) e

O 0TS 00Tt I T
LI L LU AR X

€ At power-up, the display will show the frequency reference setting and all LEDs are flashing. Press
the A (UP) or ¥ (DOWN) key to enter the frequency reference edit mode, use the <4/RESET key
to select which digit to edit (flashing). Use the A (UP) or ¥ (DOWN) key to modify the value and
press the READ / ENTER key to save the frequency reference and switch back to the frequency

reference display mode.

4 During run operation, the display will show the output frequency.

Note: When in edit mode and the READ / ENTER is not pressed within 5 sec, the inverter will switch
back to the frequency reference display mode.
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LED Display Examples

S(even Segment Display Description
QD000 | oo s v stromen,
:-::-" r :-: ',\ Displays parameter code.

::: ::" ::' ::" ::: Displays the setting value of parameter.

,:-' ,:-’ ::: L J Displays input voltage.

!’:: ::: ” : : :-") Displays inverter current.

(:-" -:" ::-":-',\ Displays DC Bus Voltage.

r:-":-":-"o ::-”":-"j Displays PID feedback value; The displayed digit is set by 12-01.
(:_: 07 ;’ [ Error display; refer to'chagter 5 fotibleshooting and Maintenance.
( :-":-":-"::i Displays‘Al1/ Al2 input (0~100%)
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4.1.3 LED Indicator Description

® FaultLED

State Description FAULT LED
Off No Fault Active -
lNluminated Fault Active o
® Forward LED

State Description FWD LED
Off Inverter in reverse direction -
llluminated Inverter is running in forward direction aa

4YY)

Flashing Forward direction active, no run command

® Reverse LED

State ) \'}\{‘\ Description REV LED
N\ >
Off Invg\r@\‘ﬁffomw&ction -
( A N {‘\ )
. (\ P ')\
llluminated ‘ e Invert@g:mnmg in reverse direction \\ > -
LA t\ \r - \?“
L Y O N\
> \f pridy
Flashing ‘r\\ everse direction active, no run c -
\‘ _ {\\\ £ . Y\\
AW 3 N
AY Y
® RUNLED L\ PR x4,
s W <28
State "’\v\‘ De‘so\?y n RUN LED
w8 ¢
Off Inverter stopped _ ‘}") g -
P
llluminated Inverter running -
4vYY)
Flashing Inverter stopped or stopping




® SEQLED

State Description SEQ LED

Off Sequence controlled from keypad C)

r @ 00N

llluminated Sequence set from external source uy
® REFLED

State Description REF LED

Off Frequency reference set from keypad {: )

llluminated Frequency reference set from external source -

Run / Stop Status Indicators

Output Frequency / N\

RUN STOP

STOP

Frequency
Setting

oNn @ Flashing - @ OFF




4.1.4 Power-up Monitor

¢ Power-up

4YVYYVYY)»

[jjﬂ F@ﬁ

L LIl

Display at Power-up

Y

4YVYYVYY)»

DSP/FUN

—>
Switch

R R R |

I T
Ot it

Mode

Frequency Reference Parameter Selection

€4 Changing Monitor at Power-up

12- 00 Display Selection

Highest bit -> 00 0 0 0 <- Lowest bit

The setting range for each bitis 0 ~ 7 from the highest bit to the lowest bit.
Range 0: No display 4: Temperature

1: Output current
2: Output voltage
3: DC voltage

5: PID feedback

6: Al1walue
7xAl2 value

Example: 12- 00= [10000]

4YvYVvYY)»
0 Ater 33
NN NN

Display Voltage Class
at Power-up

VS

©OTTTI nn_nq

[’J LI

RO A R |

Output Current

Parameter Selection

«vvvn

~

O

Frequency Reference

{nncnn} Suitch




Example: 12- 00= [12345]

Heatsink Temperature <4> , ’ :' '-' ,-,, ' , :’ "-', '
(R RGN U AU e 1 O O N N
/ ‘\DC Voltage <3>
'-, ,-, ,-, ,-' '- Output Voltage <2> ’ '-' ,-,
OO0 00 L0l
YYVYY» PID Feedback <5>\‘w f
Janr Arerdsee NI e _
AT Ot N R |
Display Voltage Class Output Current <1> Parameter Selection
roere AYYYVY)
T 0t
O

Frequency Reference

4.1.5 Modifying/Parameters/ Set Frequency Reference

Example: ModifyingParameters

KO
[,-' L’ -' '-" '} Frequency Reference
¢ Press DSP/FUN
4 v 2l 4
,', ,‘, 0 ,', (| Press </IRESET '-, ," N ,', { | Press </RESET "' ,-, N ", (
NN R RO NN | NN R NN | NCN RO N
Press A
1 v r 1 v ¢ Press l 1 v r
COTIT00TT 1| ress A [ TITITI0TT ] _REACENTER (T 0T T
DR R YR Ot o TS
lPress READ/ENTER v
(T T e T~ | Flashing - . = -‘l’ - -‘-’
: )N ,- I -’ L_f_or_:,_sef_» ) ', ’, ’, ,- Press DSP/FUN {' " ' ) ) , -,}
0T LUl R W
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Example: Set Frequency Reference

Inverter stopped:

4YvYVYY)»

1201
RN

Display Voltage Class

Flashing for 3 seconds

4YvYVYY)»
Oz
TN X]
Display Frequency Reference Press A 1x
I
v A
Press :LRESET , ’, ', , , '
Ot It
4V p SetFrequency Reference
'-’ ,-' ,- '-, '-’ PressA 1x
TN

Set Frequency Reference 0.01 Hz

-4—— Press <IRESET
¢ '\ 1x
KU
O 0L

Set Frequency Reference 0.1 Hz
<—= Press </RESET
‘v ’ 1x
O
O e

Set Frequency Reference 1Hz
<-4—— Press A 1x

AV
I
LI

Set Frequency Reference + 1Hz

+ Press READ/ENTER
AYVYY ) b
O
Lot 0000

Set Frequency Reference completed.

Press </RESET
1x

Press </[RESET
1x

Press </IRESET
1x

Press A 1x

Inverter is running:

AAAL
201
X

Display Voltage Class

Flashing for 3 seconds

4YVYVY)»
T
RN
Display Frequency Reference
Press RUN 1x
I
Ol 00

Output Frequency
" e
nnrnw
o i
Set Frequency Reference
—
KO
NI A

SetFrequency Reference 0.1 Hz

reverts back to
display the output
frequency if no
modifications are
made within 5 sec.

] Inverter automatically

—»
2\
I ain
O i
Set Frequency Reference 1 Hz
—>
o/
T
0000

Set Frequency Reference +1 Hz

Press READ/ENTER

1x

Oz
L.l D IA] U]

Output frequency

Note: When upper or lower limit is reached during editing of the frequency reference, the edit value will
automatically rollover from the lower limit to the upper limit or from the upper limit to the lower limit.
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4.1.6 Operation Control

A
Stopped 1 Running iStopping Stopped
- > o E——
‘ Output Frequency
1 1 —>
| | y v
Y J J J Y A \
) ! S| s o )
T L= 0 S g
= 8 3 ) 8 3 8
) 3 3 3 3 3 3
o 3 3 3 3 3 3
=1 D o ) o o =)
2 a = a =] 3
\\
2°
A\ \{‘\ 3
4YY)p <;9"b a P " 477 )
Fwp | @ GO -\ - *\:}& —
Indicator FW\\\FWD EWD™”  FwD FWD ;\{X FWQQ{“ FWD FWD
A‘{'\“ (\ 29
\ 4 PAW %
-~ O AL
REV G - {\(’ O - - @@
Indicator | REV | REV | REV REV \\”)} S ReY, N REV REV | REV
*
N s
¢ > A\ Y ALY
RUN @D @» @» ?\\ \,))\ - a»
Indicator | RUN | RUN | RUN RU +l<” RUN RUN RUN RUN
N°
S
STOP | &G @ D a» aB - -
Indicator| STOP |STOP|STOP STOP STOP STOP STOP | STOP




4.2 LCD keypad
4.2.1 Keypad Display and Keys

Reverse Direction

Forward Direction Status Indicator Local/ Remote
Status Indicator Indicator
Fault Status External Reference
Indicator - Indicator

& REMOTE‘—I
[

L - (=3 -
FAULT FWD REV SEQ

External Sequence

Indicator
LCD Display
8 button
Run Status Membrane Keypad
Indicator
Stop Status
Indicator
DISPLAY Description
LCD Display Monitor inverter signals, view | edit parameters, fault / alarm display.
LED INDICATORS
FAULT LED ON when a'fault oralarm is active.
FWD LED ON when inverter is running in forward direction, flashing when stopping.
REV LED On when inverter is running in reverse direction, flashing when stopping.
SEQ LED ON when RUN command is from the external control terminals or from
serial communication.
REF LED ON when Frequency Reference command is from the external control
terminals or from serial communication.




KEYS (8) Description
RUN RUN inverter
STOP STOP inverter
A Parameter navigation Up, Increase parameter or reference value
v Parameter navigation down, decrease parameter or reference value
Used to switch between Local Mode and Remote Mode
REMOTE Mode: Set by parameters, controlled by control circuit terminals,
communication or other ways.
LOC/REM LOCAL Mode: Controlled by operator.
It displays REMOTE Mode at power-up. Users can switch between LOCAL
and REMOTE Mode if they press LOC/ REM keys when the inverter stops.
Parameter of 23-41 can determine if LOC/REM keys are enabled or not.
Used to scroll to next screen
DSP/FUN Frequence screen->Function selection->Monitor parameter
</ RESET Selects active seven segment digit for editing with the A ¥ keys
Used toeset fault condition.
READ / ENTER Used\to readand. save the value of the active parameter.

Auto-Repeat Keys

Holding the AUP ors¥DOWN key for a longer period” of time will initiate the auto-repeat function
resulting in the value of the selected digit to automatiCally’increase ‘er decrease.

Note: HOA LCD keypad is available with,an optional accessory.




4.2.2 Keypad Menu Structure

¢ Main Menu

The F510 inverter main menu consists of two main groups (modes). The DSP/FUN key is
used to switch between the monitor mode and the parameter group mode. Refer to Figure 4.2.2.1.

Power-up i »  Monitor Mode » Parameter Group Mode
Mode Description
Monitor Mode View inverter status, signals and fault data.
Parameter Group Mode Access to available parameter groups.

All the available parameter groups are listed in the Parameter Group Mode. Use the up and
down keys to select asgroup and press READ/ ENTER to access its parameters.

Parameter'Group Mode Select parametergroup

&) | ®
ey S

Parameter Mode Select parameter
@, | ®
2 ()

Parameter Edit Mode Change parameter setting
| ®
A
Auto-Tune Mode Auto-tune motor

Fig. 4.2.2.1 Parameter Group Structure
Notes:

- Always perform auto-tune on the motor before operating the inverter in vector control (sensorless vector or
flux vector). Auto-tuning mode will not be displayed when the inverter is running or when a fault is active.

- To scroll through the available modes, parameter groups or parameter list press and hold the up or down
key.



¢ Monitor Mode

In monitor mode inverter signals can be monitored such as output frequency, output current
and output voltage, etc...) as well as fault information and fault trace. See Fig 4.2.2.2 for keypad
navigation.

Parameter Group Monitor Mode
Selection Mode

Power ON

Group Monitor
00 Basic Func. Freq Ref

12-16=005.00Hz
01 V/F Pattern.
12-17=000.00Hz

02 Motor Parameter 12-18=0000.0A

vy 1a

Monitor V
Flt Freq Ref

12-15=000.00Hz

12-17=000.00Hz
12-18=0000.0A

@ Monitor V
FIt DC Voltage

12-14=0000.0V

12-17=000.00Hz
12-18=0000.0A

Fig'4.2.2.2 Monitor Mode
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¢ Programming Mode

In programming mode inverter parameters can be read or changed. See Fig 4.2.2.3 for

keypad navigation.

Monitor Mode

Monitor

Freq Ref
12-16=005.00Hz

12-17=000.00Hz
12-18=0000.0A

Parameter Group
Selection Mode

DSP
FUN

Group
00 Basic Func.
01 V/F Pattem

Dsp_ 02 Motor Parameter
FUN

y

Group

00 Basic Fun.

r 01 V/F Pattem

02 Motor Parameter

FUN

v+ fA

Group
00 Basic Fun.
01 V/F Pattem

02 Motor Parameter

Notes:

= —

- —

Parameter Parameter
Group Mode Edit Mode
ENTER — 00_00\
-00 Control Method Control Method
-01 Motor Directon @  |[#4—fF ——————— — —
‘psp ) -02 Run Source 0 VIF
FUN 0 4)
J
PARA 00\ Edit 00.01\
~00 Control Method Motor Direction
-01 Motor Direction o Browad
-02 Run Source 0 Forward
DsP | (0~1)
j FUN <0> J
‘v
v, la
Edit 00-02
PARA 00 Run Source
-00 Control Method Sy - — N ——
-01 Motor Direction «f—— |10 Digital Op
-02 Run Source 2 (0~4)
<1>
READ
ENTER
—>
N
< > As the above

parameter setting

Fig 4.2.2.3 Programming Mode

| PressV / A to
| edit the setting

value or
| READ/ENTER
| to save the
: changes.
|
|
|
— b

- The parameters values can be changed from the data set/read screen with the A (up) or ¥ (down)

and </ RESET shift key.

- To save a parameter press the READ/ENTER key. Return to the previous sub-menu screen press

DSP/FUN key.

- Press the A (up) or ¥ (down) key to scroll parameter groups or parameter list. When pressing

DSP/FUN in the parameter edit mode, it will return to the previous screen of parameter group mode;
when pressing DSP/FUN in the parameter group mode, it will return to the previous screen of
parameter group selection mode.

- Refer to section 4.4 for parameter details.



Parameter Group

l Selection Mode
v
Group G01-01$— Parameter Code
Language @——— Parameter Name
0 English ./—- Setting Value
(0~0) @— Setting Range
<0> @ Default Value

Fig 4.2.2.4 Parameter Group Selection Mode Screen
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4.3 Parameters

Parameter Group Name
Group 00 Basic Parameters
Group 01 V/F Control Parameters
Group 02 IM Motor Parameters
Group 03 External Digital Input and Output Parameters
Group 04 External Analog Input and Output Parameters
Group 05 Multi-Speed Parameters
Group 06 Automatic Program Operation Parameters
Group 07 Start/ Stop Parameters
Group 08 Protection Parameters
Group 09 Communication Parameters
Group 10 PID Parameters
Group 11 Auxiliary Parameters
Group 12 Monitoring Parameters
Group 13 Maintenance Parameters
Group 14 PLC Setting Parameters
Group 15 PLC Monitoring Parameters
Group 16 LCD Parameters
Group 17 IM Motor Automatic Tufning Parameters
Group 18 Slip Compensation Parameters
Group 19 Reserved
Group 20 Speed Control Parameters
Group 21 Torque Control Parameters
Group 22 PM Motor Parameters
Group 23 Pump & HVAC
Group 24 1 to 8 Pump Card Function Group
Parameter Attribute
*1 Parameters can be changed during run operation.
*2 Read-only parameters for communication.
*3 Parameter will not reset to default during a factory reset
*4 Read-only parameter
*5 Only displayed in using LED keypad
*6 Refer to the supplementation 1 if software V1.3 is used.
*7 New added parameters in software V1.4
*8 Refer to the supplementation 2 if software V1.5 is used.
*9 New added parameters in software V1.5
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Supplementation 1 Setting range and default value in software V1.3

Code Paramter Name Setting Range Default Value
01-02 | Maximum Output Frequency 10.0~400.0 the same as thatin V1.4
02-07 | Poles 2~8 (even) the same as thatin V1.4
03-02 Mult.i—function Terminal Function the same as that in V1.4 8

Setting-S3
03-03 Mult.i-function Terminal Function the same as that in V1.4 9

Setting-S4
03-04 Mult.i-function Terminal Function the same as that in V1.4 5

Setting-S5
03-11 | Relay (R1A-R1C) Output 0~36 1
03-12 | Relay (R2A-R2C) Output 0~36 20
03-39 | Relay (R3A-R32C) Output 0~36 0
07-15 | Pre-excitation Level 100~200 the same as thatin V1.4
09-02 | Baud-Rate Setting (bps) the same as thatin V1.4 3
10-35 | PID Unit 0~21 the same as thatin V1.4
16-01 | Sub-screen Monitoring 1 5~76 the same as thatin V1.4
16-02 | Sub-screen Monitoring 2 5~76 the same as thatin V1.4
16-03 | Sub-screen Monitoring 3 5~76 the same as thatin V1.4
16-04 | Selection of Engineering Unit 0~21 the same as thatin V1.4
17-06 | Pole Number of Motor 28 (even) the same as thatin V1.4
23-00 | Function Selection 0=2 the same as thatin V1.4
23-02 | Operation Pressure Setting 0:01% 25.50 the same as thatin V1.4
23-03 | Maximum Rresstre Seiting 0.01 ~25.50 the same as thatin V1.4
23.09 | TOleranceRange of Gontant 0.10 ~ 25.50 the Same as that in V1.4

Pressure
23-12 | Maximum Pressure Limit 0.10 ~ 25.50 the same as thatin V1.4
23-15 | Minimum Pressure Limit 0.10 »25:50 the same as thatin V1.4
23-24 | Range of Water Pressure Detection | 0.10's 2.50 the same as thatin V1.4

|Parameter 16-06 in inverter software V1.3 has+been transferred to parameter 11-13 in V1.4.




Supplementation 2 Setting range and default value in software V1.5

Code Paramter Name Setting Range Default Value
0: Keypad
1: External Terminal (Analog)
2: Terminal Command UP/
DOWN
Main F : icati
00-05 ain 'requency Command Source | 3: Communication Control the same as that in V1.4
Selection (RS-485)
4: Reserved
5: PID Given
6: RTC
7: Aucxiliary Frequency Al2
0: Keypad
1: External Terminal (Analog)
2: Terminal Command UP/
DOWN
Alternative Frequency Command 3: Communication Control :
- h h V1.4
00-06 Source Selection (RS-485) the same as that in
4: Reserved
5: PID Given
6: RTC
7: Auxiliary Frequency Al2
the same as that in V1.4
.01 ~ 650.00(23-20=
23-02 | Operation Préssure Setting 8~01 00% (23(_)%_3;) 4 (23-2070)
. 20%Y(23-20=1)
h that in V1.4
Tolerance Rafigé of Constant 0.01 ~ 650.00(23'20=0) he same as thatin
23-091 b essure 0~100%(23°20=1) (23-20=0)
3 5% (23-20=1)
the same as that in V1.4
.01~ . =20=
23-12 | Maxium Pressure Limit 83:005?;30%2_:?) 0=0) (23-20=0)
\ 50% (23-20=1)
the same as that in V1.4
.01 ~ .00(23-20=
23-15 | Minimum Pressure Limit 8~01 00(5(52302(()_?;) 0=0) (23-20=0)
° 5% (23-20=1)
the same as that in V1.4
23-24 | Range of Water Pressure Detection 8;0110 0(5 ?20 302 (()2_?;_)20_0) (23-20=0)
° 1% (23-20=1)
23-38 Pressure Change Range of Leak 0.01 ~ 650.00(23-20=0) Egz S;;fg)as thatin V1.4
. ~ 0 _ = -
Detection Restart 0~100%(23-20=1) 1% (23-20=1)
5.3 | TOlerance Range of Leak Detection | 0.01~ 650.00(23-20=0) 23.323113)% thatin V1.4

Restart

0~100%(23-20=1)

5% (23-20=1)




Group 00 Basic Parameters

Code

Parameter Name

Setting Range

Default

Unit

Control Mode

VIF

SLV

PM
SLV

Attribute|

00-00

Control Mode Selection

0: VIF

1: Reserved

2: SLV

3~4: Reserved

: PM SLV

*3

00-01

Motor’s Rotation Direction

: Forward

: Reverse

*1

00-02

Main Run Command Source
Selection

: Keypad

=|1O|=|O |,

: External Terminal (Control
Circuit)

N

: Communication Control
(RS-485)

0*note1

:PLC

:RTC

00-03

Alternative Run Command
Source Selection

- Keypad

= 10|~ |[w

: External Terminal (Control
Circuit)

N

: Communication Control
(RS-485)

:PLE

AwRTIC

00-04

Language Selection

“English

: Simple-Chinese

“Tranditional Chinese

00-05

Main Frequency Command
Source Selection

- Keypad

: External Terminal (Analog Al1)

: Terminal Command UP/ DOWN

WIN = [N | = [P W

: Communication Control
(RS-485)

0*note1

: Reserved

: PID given

RIE€

. Al2 Auxiliary.Frequency

*7

00-06

Alternative Frequency
Command Source Selection

: Keypad

: External Terminal (Analog)

: Terminal Command UP/ DOWN

wlnvf=lof~|o|als

: Communication Control
(RS-485)

: Reserved

PID

:RTC

. Al2 Auxiliary Frequency

*7

00-07

Main and Alternative
Frequency Command Modes

: Main Frequency

=lol~N|o|als

: Main Frequency + Alternative
Frequency

00-08

Communication Frequency
Command Range

0.00-400.00

0.00

Hz

00-09

Communication Frequency
Command Memory Selection

0: Do not save when power is off.

1: Save when power is off.

00-10

00-11

Reserved

00-12

Upper Limit Frequency

| 0.1~109.0

| 100.0 |
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Group 00 Basic Parameters

Control Mode
Code Parameter Name Setting Range Default| Unit VIE | sLv PM (Attribute]
SLV
00-13 [Lower Limit Frequency 0.0~109.0 0.0 % 0] 0] O]
00-14 |Acceleration Time 1 0.1~6000.0 - S O 0] O *1
00-15 |Deceleration Time 1 0.1~6000.0 - S (0] 0] O *1
00-16 |Acceleration Time 2 0.1~6000.0 - S O (0] O *1
00-17 |Deceleration Time 2 0.1~6000.0 - S (0] 0] O *1
00-18 {Jog Frequency 0.00~400.00 6.00 | Hz | O 0] 0] *1
00-19 [Jog Acceleration Time 0.1~0600.0 - s 0 0 6] *1
00-20 {Jog Deceleration Time 0.1~0600.0 - S 0] 6] 0] *1
00-21 |Acceleration Time 3 0.1~6000.0 - S O 0] O *1
00-22 |Deceleration Time 3 0.1~6000.0 - S (0] 0] O *1
00-23 |Acceleration Time 4 0.1~6000.0 - S O] O O] *1
00-24 |Deceleration Time 4 0.1~6000.0 - S O] O] O *1
Switch-Over Frequency of
00-25 Acc/Dec Time 1 an Ti};ne 4 0.0~400.0 0.0 Hz | O (0] 0]
00-26 [Emergency Stop Time 0.1~6000.0 5.0 (S 0] 0] 0]
00-27 Reserved
0: Positive Characteristic
(0~10V/4~20mA is
Main Frequency Command corresponding to 0~100%)
00-28 |- aracteristic Selection 1: Negative Characteristic 0 1919 °
(0~10V/4~20mA is
corresponding to 100~0%)
00-29
~ Reserved
00-31
0: Default Value
1: Water Supply Pump
2: Conveyor *7
00-32 |Application Selection Presets e X iERan 0 - 0] 0] 0]
4: HVAC
5. Compressor *7
6: Hoist *7
7: Crane *7
00-33 |Modified Parameters 0: Enalafp o|-]o|lo]o
1: Disable
00-34
~ Reserved
00-40
00-41 |User Parameter O Set 13-06 = 1, and enable user - O O O
00-42 [User Parameter 1 parameter. - o) o) 0
00-43 |User Parameter 2 Setting Range: 01-00 ~24-06 - Ol o |oO
00-44 [User Parameter 3 (only used in LCD keypad) - oO|l o |oO
00-45 |User Parameter 4 - 0] (0] O
00-46 |User Parameter 5 - 0] (0] 0]
00-47 |User Parameter 6 - O O 0]
00-48 |User Parameter 7 - O] O] O
00-49 |User Parameter 8 - O O] 0]
00-50 |User Parameter 9 - 0] (0] O
00-51 |User Parameter 10 - 0] 0] O
00-52 |User Parameter 11 - 0] O O
00-53 |User Parameter 12 - O O] O
00-54 |User Parameter 13 - 0] O O
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Group 00 Basic Parameters

Code

Parameter Name

00-55

User Parameter 14

00-56

User Parameter 15

Setting Range

Default

Unit

Control Mode

V/IF

SLV

PM
SLV

Attribute|

0

0

O]

0

0

0

*note1: Default value is 1 in software V1.1 or the previous (external control); Default value is 0 in
software V1.2 or the following (keypad).

Group 01 V/F Control Parameters
Control Mode
Code Parameter Name Setting Range Default| Unit VIE | sLv PM |Attribute|
SLV
01-00 [V/F Curve Selection O~FF 6 - 0] X X *3
01-01 Reserved
01-02 [Maximum Output Frequency | 20.0~400.0 600 | Hz | O 6] O *6
. 200V: 0.1~255.0 220.0
01-03 [Maximum Output Voltage 400V- 0.2~510.0 440.0 \% 0] X
01-04 [Middle Output Frequency 2 0.0~400.0 0.0 Hz | O X X
200V: 0.0~255.0
1-05 Middl Vol 2 ) V X
01-05 [Middle Output Voltage 200V-0.0~510.0 0.0 0] X
01-06 |Middle Output Frequency 1 0.0~400.0 300 [Hz | O X X
. 200V: 0.0~255.0 38.5
01-07 [Middle Output Voltage 1 200v7°010~510.0 =0 \% 0] X X
01-08 [Minimum Output Frequency _[100~400.0 1.5 Hz | O ©) 6]
- 200V: 0.0~255.0 6.6
01-09 Minimum Output Voltage 20070 0=510.0 132 \% 0] X X
01-10 [Torque Compensation Gain 0:0~2.0 05 - O] X X *1
01-11 Reserved
01-12 [Base Frequency 10.0~400.0 60.0 AaHZ| O 0]
200V: 0.0~255.0 220.0
01-13 [Base Output Voltage 200V- 0.0~510.0 240 0 \% 0] X X
. 200V: 155.0~2550 220.0
01-14 {Input Voltage Setting 200V- 310.0~810 0 440.0 \% 0] 0] @]
01-15 [Torque Compensation Time | 0~10000 200 | ms | O X X
Group 02 IM Motor Parameters
Control Mode
Code Parameter Name Setting Range Default| Unit VIE | sLv PM |Attribute
SLV
02-00 |No-Load Current 0.01~600.00 KVA | A 0] X X
V/F mode is 10%~200% of
inverter’'s rated current;
02-01 [Rated Current SLV mode is 25%~200% of KVA | A O 0] X
inverter’s rated current.
02-02 Reserved
02-03 |Rated Rotation Speed 0~60000 KVA |Rpm| O @) X
200V: 50.0~240.0 220.0
02-04 Rated Voltage 400V: 100.0~480.0 2a00] V|99
02-05 [Rated Power 0.01~600.00 KVA | kW | O o] X
02-06 |[Rated Frequency 10.0~400.0 600 [ Hz | O @) X
02-07 [Poles 2~16 (Even) 4 - 0] @) X *6
02-08 Reserved
02-09 |[Excitation Current | 15.0~70.0 lkvA | % | x [ o] x|
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Group 02 IM Motor Parameters

Control Mode

Code Parameter Name Setting Range Default| Unit ViE |sLv PM |Attribute
SLV
02-10 |Core Saturation Coefficient 1 | 0~100 KVA | % X @) X
02-11 |Core Saturation Coefficient 2 | 0~100 KVA | % X O X
02-12 |Core Saturation Coefficient 3 | 80~300 KVA | % X (0] X
02-13 |Core Loss 0.0~15.0 KVA | % O X X
02-14 Reserved
02-15 |Resistance between Wires 0.001~60.000 KVA | Q @) O X
02-16 |Rotor Resistance 0.001~60.000 KVA | Q X O X
02-17 |Leakage Inductance 0.01~200.00 KVA [mH | X 0] X
02-18 |Mutual Inductance 0.1~6553.5 KVA [mH | X O X
200V: 50~240
02-19 |No-Load Volt KVA | V X 0] X
o--oad vollage 400V: 100~480
02-20
~ Reserved
02-32
02-33 | Leakage Inductance Ratio 0.1~15.0 KVA | % X O X
02-34 | Slip Frequency 0.10~20.00 KVA | Hz X @) X
Group 03 External Digital Input and Output Parameters
> N Control Mode
’\’\ ¥ 4 ‘ g q
Code Parameter Nar@\ {‘\ Setting Range Default| Unit PM |Attribute
& N : 3 VIF | SLV
R\ . A\D SLV
0: 2-Wire Sequence
(ON: Forward Run Command) 0 o ol o
1: 2-Wire Sequence
Multi-function Terminal (ON: Reverse Run‘Command)
03-00 . .
Function Setting-S1 2: Multi-Speed-Setting Command 1 O] O] O
3: Multi-Speed'Setting.€ommand 2 1 0 O | O
4: Multi-Speed Setting'Command 3 @) @) 0]
5: Multi-Speed.Setting Command 4 > @) @) O *6
6: Forward'Jog Run Command - 0] O | O
7: Reverse Jog Run Command 0] O | O
8: UP Frequency Increasing 3 0 ol o 6
Command
9: DOWN Frequency Decreasing o o o
03-01 Multi-function Terminal Command
Function Setting-S2 10: Acceleration/ Deceleration x
: 4 (0] O] O 6
Setting Command 1
11: Inhibit Acceleration/
Deceleration Command o o o
12: Main/Alternative Run command
o 17
Switching
03-02 Multi-function Terminal 13: Main/Alternative Frequency
Function Setting-S3 Command Switching
14: Emergency Stop )
(Decelerate to Zero and Stop) © © |0
15: External Baseblock Command
(Rotation freely to Stop)
16: PID Control Disable
17: Fault Reset (RESET)
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Group 03 External Digital Input and Output Parameters

Code

Parameter Name

Setting Range

Default

Unit

Control Mode

VIF

SLV

PM
SLV

Attribute

18: Reserved

19: Speed Search 1(from the
maximum frequency)

03-03

Multi-function Terminal
Function Setting-S4

20: Manual Energy Saving Function

21: PID Integral Reset

O|Oo| O

O(X]| O

OfXx| X

22~23: Reserved

24: PLC Input

25: External Fault

26: 3-Wire Sequence
(Forward/ Reverse Command)

27: Local/ Remote Selection

28: Remote Mode Selection

29: Jog Frequency Selection

30: Acceleration/ Deceleration
Setting Command 2

31: Inverter Overheating Warning

32: Reserved

33: DC Braking

34: Speed Search 2
(from,Frequency Command)

35:Timing Function Input

367 PID Soft Start Disable

17

O | O |Of

O | O [X|!

03-04

Multi-function Terminal
Function Setting-S5

37~40: Reserved

417 PID Sleep

O

O

42~46: Reserved

47: Fire Mode (Forced to Run
Mode)

48: KEB Acceleration

49: Parameters, Writing Allowable

50: Unattended, Start Protection
(USP)

O |O|0o| O

O |O|X| O

51~52:Reserved

53: 2-Wire'Self Holding Mode (Stop
Command)

03-05

Multi-function Terminal
Function Setting-S6

54: Switch PID1 and PID2

55: RTC Time Enable

56: RTC Offset Enable

57: Forced Frequency Run

58: Run Permissive Function

03-06

03-07

Reserved

03-08

(S1~S6) DI Scan Time

0: Scan Time 4ms
1: Scan Time 8ms

03-09

Multi-Function Terminal
(S1-S4 Selection)

xxx0b:S1 A Contact
xxx1b:S1 B Contact

xx0xb:S2 A Contact
xx1xb:S2 B Contact

x0xxb:S3 A Contact
x1xxb:S3 B Contact

Oxxxb:S4 A Contact
1xxxb:S4 B Contact

0000b
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Group 03 External Digital Input and Output Parameters

Code

Parameter Name

Setting Range

Default

Unit

Control Mode

VIF

SLV

PM
SLV

Attribute

03-10

Multi-Function Terminal
(S5-S6 Selection)

xxx0b:S5 A Contact
xxx1b:S5 B Contact

xx0xb:S6 A Contact
xx1xb:S6 B Contact

x0xxb: Reserved
x1xxb: Reserved

Oxxxb: Reserved
1xxxb: Reserved

0000b

03-11

Relay (R1A-R1C) Output

0: During Running

1: Fault Contact Output

2: Frequency Agree

*6

3: Setting Frequency Agree
(03-13 £ 03-14)

4: Frequency Detection 1
(> 03-13, Hysteresis interval
03-14)

5: Frequency Detection 2
(< 03-13, Hysteresis interval
03-14)

6: Automatic Restart

7~8: Reserved

9: Baseblock

10~11: Reserved

12: Qver-Torque Detection

03-12

Relay (R2A-R2C) Output

13: Current Agree U

14+~17: Reserved

18: PLC Status

19: PLC Control

20: Zero Speed

21: Inverter Ready

22: Undervoltage’Detection

23: Source of Qperation-Command

24: Saurceof Frequeney Command

25: Low TorquesDetéection

26: Frequeney Reference Missing

27: Timing Function Output

28~31: Reserved

32: Communication Control
Contacts

33: RTC Timer 1

34: RTC Timer 2

35: RTC Timer 3

36: RTC Timer 4

37: Detection Output of PID

Feedback Loss *7

38: Brake Release *7

ol ©O

ol O

ol ©O

O

@)

O

*6

03-13

Frequency Detection Level

0.0~400.0

0.0

Hz

03-14

Frequency Detection Width

0.1~25.5

2.0

Hz

03-15

Current Agree Level

0.1~999.9

0.1

*7

03-16

Delay Time of Current Agree
Detection

0.1~10.0

0.1

X |O|O|0O(X

O |O|0|0|0

X [O|O|0O(X

*7

03-17

03-18

Reserved
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Group 03 External Digital Input and Output Parameters

Control Mode

Code Parameter Name Setting Range Default| Unit VIF | sLv PM (Attribute
SLV
xxx0b: R1 A Contact
xxx1b: R1 B Contact
xx0xb: R2 A Contact
03-19 [Relay(R1A-R3C)Type ox1xb R2 B Gontact 0000b | - O O | O
x0xxb: R3 A Contact
x1xxb: R3 B Contact
03-20
~ Reserved
03-26
0: Keep UP/DOWN frequency
when stopping.
1: Clear UP/DOWN frequency
UP/DOWN Frequency Hold/ when stopping.
03-27 |ndjust Selection 2. Allow frequency UP/DOWN 0 | -19]9°
when stopping.
3: Refresh frequency at
acceleration.
03-28
~ Reserved
03-29
. 0: Gemmon Pulse Input *
03-30 [Pulse Input Selection T\PWM (Puise Width Modulation) 0 - O|0O0]| O 7
03-31 |Pulse Input Scaling 50~32000 1000 [ Hz | O ) O *1
03-32 [Pulse input gain 0.0#1000.0 100 % O ) O *1
03-33 [Pulse input bias £100.0~100.0 0:0 % 0 0 0 *1
03-34 |Pulse input filter time 0.00~2.00 0.1 | See|{+O 0 0] *1
03-35
~ Reserved
03-36
03-37 [Timer ON Delay (DI/DO) 0.0~6000.0 0.0 s 0 0 0
03-38 [Timer OFF Delay (DI/DO) 0.0~6000.0 0.0 s 0 O 0
Setting range and defifnition are the
03-39 Relay (R3A-R3C) Output same asthose of 08211 and 03-12| 20 ) 0100
03-40 |JP/down Frequency Width | 54 5 g 000 |Hz| 0| 0| O *7
Setting
03-41 [Torque Detection Level 0~300 10 % X O X *7
03-42 |Delay Time of Braking Action | 0.00~65.00 0.00 S X 0] X *7
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Group 04 External Analog Input and Out

put Parameters

Code

Parameter Name

Setting Range

Default

Unit

Control Mode

VIF

SLV

PM
SLV

Attribute

04-00

Al Input Signal Type

0: Al2: 0~10V/ 0~20mA

1: Al2: 4~20mA/ 2~10V

0]

0]

0]

04-01

Al1 Signal Scanning and
Filtering Time

0.00~2.00

0.03

04-02

Al1 Gain

0.0~1000.0

100.0

%

o

O

@)

*1

04-03

Al1 Bias

-100.0~100.0

%

)

O

@)

*1

04-04

Reserved

04-05

IAI2 Function Setting

: Auxiliary Frequency

: Frequency Reference Gain

: Frequency Reference Bias

: Output Voltage Bias

A IWIN |- |O

: Coefficient of Acceleration and
Deceleration Reduction

@)

: DC Braking Current

e2)

: Over-Torque Detection Level

7: Stall Prevention Level During
Running

8aFrequency Lower Limit

97 Jump Frequency 4

10: Added to Al1

11.Positive Torque Limit

12: Negative Torque Limit

13: Regenerative Torque Limit

14: Positive / Negative Torgue
Limit

15: Reserved

16: Torquée,Compensation

17: Resemwed

X |X|X|X|O|O|O|] O |[O|lO| O |[O|O|O]|O

O |Ol0o|0O|O0|0|O] X |[O|O|] O |[xX|O|O|O

O |O|0O|0O|O|0O|O0| X |O|X]| O |0O|O|O|O

X

O

X

04-06

/AI2 Signal Scanning and
Filtering Time

0.00~2.00

0.03

04-07

Al2 Gain

0.0~1000.0

100.0

%

1

04-08

IAl2 Bias

-100.0~100.0

%

oo O

O|0| O

oo O

*1

04-09

04-10

Reserved

04-11

IAO1 Function Setting

: Output Frequency

: Frequency Command

: Output Voltage

: DC Voltage

: Output Current

: Output Power

: Motor Speed

: Output Power Factor

- Al1 Input

- Al2 Input

= 1O |0 |IN O[O~ [Ww([N |-~ ]|O

0: Torque Command

X|[O[Oo[O|C[O|O|O|O|O|O

o|0O|0O|O|0O|O|O|O|O|O O

oOof0c|Oo|Oc|Oo|O|O|O|O|O
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Group 04 External Analog Input and Out

ut Parameters

Code

Parameter Name

Setting Range

11: g-axis Current

12: d-axis Current

13: Speed deviation

14: Reserved

15: ASR Output

16: Reserved

17: g-axis Voltage

18: d-axis Voltage

19~20: Reserved

21: PID Input

22: PID Output

23: PID Target Value

24: PID Feedback Value

25: Output Frequency of the Soft
Starter

26: PG feedback

27: PG compesation

28: Communication Control *6

Default

Unit

Control Mode

VIF

SLV

PM
SLV

XXX

X |0 |O

O[O |O

X

x

)

X | X

O |0

O (O

O |O0|lo|O0 |0

O |O0|lo|Oo|O

O |0|0|0O |0

Attribute

04-12

IAO1 Gain

0.0~1000.0

100.0

%

*1

04-13

IAO1 Bias

-100.0~400.0

%

oo |Oo

O|O0 |0

oo |Oo

*1

04-14

04-15

Reserved

04-16

IAO2 Function Setting

Setting range and definition aretthe
same as 04-11

O

04-17

IAO2 Gain

0.0~1000.0

100.0

%

@)

O

@)

*1

04-18

IAO2 Bias

-100.0~100.0

%

*1

04-19

IAO Output Signal Type

0: AO1:0~10V'AD2:0~10V:

1: AO1:0~10V AO2:4~20mA

2: AO1i4~20mAAG2:0~10V

3: AO1:4~20mA AO2: 4~20mA

04-20

Filter Time of AO Signal Scan

0.00~0.50

0.00

*1
*7
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Group 05 Multi-Speed Function Grou

Control Mode

Code Parameter Name Setting Range Default| Unit PM |Attribute
VIF |sLv
SLV
0: Acceleration and deceleration

05-00 Accele_rat|on and. Deceleration| time are s.et by 00-14 ~ 00—?4 0 i 0 0 0

Selection of Multi-Speed 1: Acceleration and Deceleration
Time are set by 05-17 ~ 05-48

05-01 | "eauency Setting of 0.00~400.00 500 |Hz| o | o | O *
Speed-Stage 0

05-02 | eauency Setting of Speed- | 1,455 o9 500 |Hz| o | o | o | *7
Stage 1

05-03 | reauency Setting of Speed- | 1,455 o9 100 |Hz| 0| 0o | o | *7
Stage 2

05-04 | reQuency Setting of Speed- | 1,155 o9 2000 | Hz| 0| 0| 0O | *7
Stage 3

05-05 || reauency Setting of Speed- | 1,155 o9 3000|Hz| o | o | O *7
Stage 4

05-06 | eauency Setting of Speed- | 1,455 o9 4000 | Hz | 0 | 0o | o | *7
Stage 5

05-07 | reauency Setting of Speed- | 1, 450 09 5000 Hz| o | o | o | *7
Stage 6

05-08 | eauency Setting of Speed-4 54151 00:60 5000 Hz | o | 0o | o | *7
Stage 7

05-09 | reduency Setting gfSpeed- | 575" 10.00 500.{Hz|. o | o | o | *7
Stage 8

05-10 || reauency Setting of Speed- | 15 _150.00 5004z | o | o | o | *7
Stage 9

05-11 | reauency Setting'of Speed- | o 54155 09 500 |Hz| o | o | o | *7
Stage 10

05-12 | eauency Setting of Speed- |, 1511 60 500 |Hz| o | o | o | *7
Stage 11

05-13 | reauency Setting of Speed- | ) 15104 0g 500 |Hz| o | o | o | *7
Stage 12

0514 | eauency Setting of Speed- | 1,155 o9 500 |Hz| o | o | O *7
Stage 13

0515 || reauency Setting of Speed- | 1,155 o9 500 |Hz| o | o | O *7
Stage 14

05-16 | eauency Setting of Speed- | 1,455 o9 500 |Hz| o | o | o | *7
Stage 15
IAcceleration Time Setting of

05-17 1 Speed 0 0.1~6000.0 00| s | o] o] o
Deceleration Time Setting of

05-18 | Soeed 0 0.1~6000.0 00| s | o] o] o

05-19 Accgleranon Time Setting of 0.1~6000.0 10.0 s o o 0
Multi Speed 1

05-20 Dec.eleratlon Time Setting of 0.1~6000.0 10.0 s o o 0
Multi Speed 1

05-21 IAcceleration Time Setting of 0.1~6000.0 10.0 S o o 0

Multi Speed 2
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Group 05 Multi-Speed Function Grou

Control Mode

Code Parameter Name Setting Range Default| Unit PM |Attribute
VIF | SLV
SLV

Deceleration Time Setting of

05-22 Multi Speed 2 0.1~6000.0 10.0 S O 0] o

05-23 Accglera’uon Time Setting of 0.1~6000.0 10.0 S 0 0 0
Multi Speed 3
Deceleration Time Setting of

05-24 Multi Speed 3 0.1~6000.0 10.0 S O 0] o
)Acceleration Time Setting of

05-25 Multi Speed 4 0.1~6000.0 10.0 ] O 0] 0]
Deceleration Time Setting of

05-26 Multi Speed 4 0.1~6000.0 10.0 ] O 0] 0]
)Acceleration Time Setting of

05-27 Multi Speed 5 0.1~6000.0 10.0 ] O O 0]
Deceleration Time Setting of

05-28 Multi Speed 5 0.1~6000.0 10.0 s @) O O
)Acceleration Time Setting of

05-29 Multi Speed 6 0.1~6000.0 10.0 ] O O 0]
Deceleration Time Setting of

05-30 Multi Speed 6 0.1~6000.0 10.0 s @) O O
/Acceleration Time Setting of

05-31 Multi Speed 7 0.1~6000.0 10.0 s @) O O

05-32 Dec§leratlon Time Setting of 04%000.0 10.0 S o o 0
Multi Speed 7

05-33 Acce'leratlon Time Setting of 0:1~6000.0 10.0 3 0 o 0
Multi Speed 8

05-34 Decgleratlon Time Setting of 0.1~6000.0 100 s 0 o 0
Multi Speed 8

05-35 Accglerahon Time Setting of 0.1~6000.0 10.0 s o 0 0
Multi Speed 9

05-36 Dec_eleratlon Time Setting of 0.1~600070 10.0 S o o 0
Multi Speed 9
IAcceleration Time Setting of

05-37 Multi Speed 10 0.1~6000.0 10.0 s @) o] O
Deceleration Time Setting of

05-38 Multi Speed 10 0.1~6000.0 10.0 S O 0] o
)Acceleration Time Setting of

05-39 Multi Speed 11 0.1~6000.0 10.0 ] O O 0]
Deceleration Time Setting of

05-40 Multi Speed 11 0.1~6000.0 10.0 s @) O O
IAcceleration Time Setting of

05-41 Multi Speed 12 0.1~6000.0 10.0 s @) o] O
Deceleration Time Setting of

05-42 Multi Speed 12 0.1~6000.0 10.0 S O 0] o
IAcceleration Time Setting of

05-43 Multi Speed 13 0.1~6000.0 10.0 S O 0] o
Deceleration Time Setting of

05-44 Multi Speed 13 0.1~6000.0 10.0 s

05-45 |Acceleration Time Setting of | 0.1~6000.0 10.0 s
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Group 05 Multi-Speed Function Grou

Control Mode

Code Parameter Name Setting Range Default| Unit PM |Attribute
VIF | SLV
SLV
Multi Speed 14
Deceleration Time Setting of
-4 0.1~6000. 10.
05-46 Multi Speed 14 000.0 0.0 ] O 0] 0]
IAcceleration Time Setting of
-47 0.1~6000. 10.
0547 Multi Speed 15 000.0 001 s 101090109
05-48 Deceleration Time Setting of 0.1~6000.0 10.0 s o o 0

Multi Speed 15

Group 06 Automatic Program Operation Parameters

Code

Parameter Name

Setting Range

Default

Unit

Control Mode

VIF

SLV

PM
SLV

Attribute

06-00

IAutomatic Operation Mode
Selection

0: Disable

1: Execute a single cycle operation

mode. Restart speed is based on

the previous stopped speed.

2: Execute continuous cycle

operation mode. Restart speed is

based emihe previous stopped
speed.

3 Atter the completion of a single
cycle, the on-going operation
speed is based on the speediof
the last stage. Restart speed-is
based on the previous:stopped
speed.

4: Execute a single cyclé‘operation
mode{Restart speed will be
based on the.speed of stage 1.

5: Execute continuous cycle
operation mode. Restart speed
will be based on the speed of
stage 1.

6: After the completion of a single
cycle, the on-going operation
speed is based on the speed of
the last stage. Restart speed is
based on the previous stopped
speed.

06-01

Frequency Setting of
Operation-Stage 1

0.00~400.00

5.00

Hz

*1

06-02

Frequency Setting of
Operation -Stage 2

0.00~400.00

10.00

Hz

*1

06-03

Frequency Setting of
Operation -Stage 3

0.00~400.00

20.00

Hz

*1

06-04

Frequency Setting of

Operation -Stage 4

0.00~400.00

30.00

Hz

*1

4-31




Group 06 Automatic Program Operation Parameters

Control Mode

Code Parameter Name Setting Range Default| Unit PM |Attribute
VIE | SLV
SLV

06-05 | reduency Setting of 0.00~400.00 4000 | Hz| 0 | o | o] *
Operation -Stage 5

06-06 | reduency Setting of 0.00~400.00 5000| Hz | O | 0 | O] *1
Operation -Stage 6

06-07 | reduency Setting of 0.00~400.00 5000| Hz | O | 0 | O] *1
Operation -Stage 7

06-08 | reauency Setting of 0.00~400.00 500 |Hz| o | o | o *
Operation -Stage 8

06-09 | réauency Setting of 0.00~400.00 500 |Hz| o | 0 | O *1
Operation -Stage 9

06-10 | reduency Setting of 0.00~400.00 500 |Hz| o | o |o | =
Operation -Stage 10

06-11 | reduency Setting of 0.00~400.00 500 |Hz| o | o |o | =
Operation -Stage 11

06-12 | "equency Setting of 0.00~400.00 500 |Hz| o | o] o] *
Operation -Stage 12

06-13 | reauency Setting of 0.00~400.00 500 |Hz| o | o | O *1
Operation -Stage 13

06-14 | reduency Setting of 0'90=400.00 500 |[Hz| 0o | o] o] =
Operation -Stage 14

06-15 | reduency Setting of 0.00°400'00 500 lHz| o | o |o| =
Operation -Stageg¢15

06-16 || Me Settingof Operation 0.0~6000.0 00 | s\'o | 0| x *1
-Stage 0

06-17 | me Setting of Operation 0.0~6000.0 007 s | o | o] x *1
-Stage 1

06-1g | Mme Setting of Operation 0.0~6000.0 00| s|o|lo]x *
-Stage 2

06-19 | Ime Setting of Operation 0.0~60000 00 | s |o|o]x *1
-Stage 3

06-20 | M€ Setting of Operation 0.0~6000.0 00| s|o|lo]x *1
-Stage 4

06-21 | Ime Setting of Operation 0.0~6000.0 00| s|o|lo]x *
-Stage 5

06-22 | Ime Setting of Operation 0.0~6000.0 00| s|o|lo]x *
-Stage 6

06-23 | M€ Setting of Operation 0.0~6000.0 00| s|o|lo]x *
-Stage 7

06-24 | M€ Setting of Operation 0.0~6000.0 00| s|o|lo]x *1
-Stage 8

06-25 | me Setting of Operation 0.0~6000.0 00| s|o|lo]x *
-Stage 9

06-26 | M€ Setting of Operation 0.0~6000.0 00| s|o|lo]x *1
-Stage 10

06-27 | Ime Setting of Operation 0.0~6000.0 00 | s |o|o]x *1

-Stage 11
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Group 06 Automatic Program Operation Parameters

Control Mode

Code Parameter Name Setting Range Default| Unit PM |Attribute
VIF | SLV
SLV

06-2g ||IMe Setting of Operation 1 65000 00| s |o|o|x]| *
-Stage 12

06-29 ||IMe Setting of Operation 1 65000 00 |s|o|o|x]| *
-Stage 13

06-30 ||IMe Setting of Operation 1 , 65000 00 |s|o|o|x]| *
-Stage 14

06-31 || Ime Setting of Operation 1 ,_6400.0 00 |s|o|o|x]| *
-Stage 15

06-32 D|rect|c')n Selection of 0: Stop 1: Forward 2: Reverse 0 - @) 0] X
Operation -Stage 0
Direction Selection of

06-33 . 0: Stop 1: Forward 2: Reverse 0 - @) 0] X
Operation -Stage 1
Direction Selection of

06-34 . 0: Stop 1: Forward 2: Reverse 0 - 0] 0] X
Operation -Stage 2
Direction Selection of

06-35 . 0: Stop 1: Forward 2: Reverse 0 - 0] 0] X
Operation -Stage 3
Direction Selection of

06-36 . 0: Stop 1: Forward 2: Reverse 0 - @] 0] X
Operation -Stage 4
Direction Selection of

06-37 . 0:Stop 1: Forward 2: Reverse 0 - @] (0] X
Operation -Stage 5
Direction Selection of

06-38 . 0: Stop 1: Forward 2: Reverse 0 - 0] 0] X
Operation -Stage6

06-39 Dlrectlc?n Se{yrol 0: Stop 1: Forward 2: Reverse 0 4 (@] 0] X
Operation -Stage 7
Direction Selectionof

06-40 . 0: Stop 1: Forward 2: Reverse 0 - 0] 0] X
Operation -Stage 8
Direction Selection of

06-41 . 0: Stop 1: Forward2: Reverse 0 - @] 0] X
Operation -Stage 9
Direction Selection of

06-42 . 0: Stop, 1iForward 2:'Reverse 0 - @] (0] X
Operation -Stage 10
Direction Selection of

06-43 . 0: Stopal:*Forward 2: Reverse 0 - 0] 0] X
Operation -Stage 11
Direction Selection of

06-44 . 0: Stop 1: Forward 2: Reverse 0 - 0] 0] X
Operation -Stage 12
Direction Selection of

06-45 i 0: Stop 1: Forward 2: Reverse 0 - @] 0] X
Operation -Stage 13

06-46 | rection Selection of 0: Stop 1: Forward 2: Reverse 0 o| o] x
Operation -Stage 14 - 9top '
Direction Selection of

06-47 0: Stop 1: Forward 2: Reverse 0 - @] (0] X

Operation -Stage 15
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Group 07: Start /Stop Parameters

Control Mode

Code Parameter Name Setting Range Default| Unit PM |Attribute
VIF | SLV
SLV
07-00 Momentary quer Loss/ Faulf 0: Disable 0 i 0 o 0
Restart Selection 1: Enable
07-01 [Fault Auto-Restart Time 0~7200 0 S O 0] O
07-02 Number of Fault Auto-Restart 0~10 0 i
Attempts
07-03 Reserved
0: DC injection braking is enabled
at power up when external run
07-04 DC |.nject|on braking com.m.and. |ssues.. — 1 i 0 o 0
starting frequency 1: DC injection braking is disabled
at power up when external run
command issues.
07-05 Automatic start delay at 1.0~300.0 15 |sec| o o 0
power up
07-06 DC Injection Braking Start 0.0~10.0 05 Hz X
Frequency
07-07 |DC Injection Braking Current | 0~100 50 % X
07-08 DC Injection Braking Time at 0.00<46:00 050 s X
Stop
0: Deceleration to Stop
07-09 [Stop Mode Selection 1: Qagst to.Stop 0 - 0] 0] O
27PC Braking Stop
3: Coast to Stop with Timer
07-10
~ Reseryed
07-12
07-13 |Low Voltage Detection Level LY., JRE00 190 V 0] 0] 0]
400V: 300~600 380
07-14 |Pre-excitation Time 0.00~10.00 2.00 S X 0] X
07-15 [Pre-excitation Level 50~200 100 % X 0] X *6
07-16 [DC niection Braking Time at | ) 1 50 000 s | 0] 0] X
Start
07-17 Reserved
07-18 [Minimum Base block Time 0.1~5.0 - Sec O
Direction-Detection Speed o
07-19 Search Operating Current 0~100 50 &
07-20 Speed Search Operating 0~100 20 % 0 o X
Current
07-21 |ntegral Time of Speed 0.1~10.0 20 |sec| 0 | 0| x
Searching
07-22 [Delay Time of Speed Search | 0.0~20.0 02 |Sec| O @) X
07-23 |Voltage Recovery Time 0.1~5.0 20 |[Sec| O 0] X
07-24 D|rect|on-Detgct|on Speed 0: Disable 0 i 0 o X
Search Selection 1: Enable
07-25 [Low voltage Detection Time | 0.00~1.00 0.00 [Sec| O 0] O
07-26 [SLV Speed Search Function 0: EI_’]able 0 - X 0] X
1: Disable
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Group 07: Start /Stop Parameters

Code

Parameter Name

Setting Range Default

Unit

Control Mode

VIF

SLV

PM
SLV

Attribute

07-27

Start Selection after Fault
during SLV Mode

0: Speed search start
1: Normal Start

X

0]

o)

07-28

Start Selection after External
Base Block

0: Speed search start
1: Normal Start

o)

0]

X

Group 08 Protection Parameters

Code

Parameter Name

Setting Range Default

Unit

Control Mode

VIF

SLV

PM
SLV

Attribute

08-00

Stall Prevention Function

xxx0b: Stall prevention is enabled
in acceleration.

xxx1b: Stall prevention is disabled
in acceleration.

xx0xb: Stall prevention is enabled
in deceleration.

xx1xbi"Stall prevention is disabled
in deceleration.

X0xxb:sStallkprevention is enabled
in operation

x1xxb: Stall prevention.is disabled
in operation

Oxxxb: Stall prevention in operation
decelerates basedion
decelerationitime 1

1xxxb: Stall prevention in operation
decelerates basedon
deceleration’time 2

0000b

08-01

Stall Prevention Level in
IAcceleration

30~200 120

%

08-02

Stall Prevention Level in
Deceleration

200V: 330~410 395
400V: 660~820 790

08-03

Stall Prevention Level in
Operation

30~200 120

%

08-04

Reserved

08-05

Selection for Motor Overload
Protection (OL1)

xxx0b: Motor Overload Protection
is disabled

xxx1b: Motor Overload Protection
is enabled

xx0xb: Cold Start of Motor
Overload 0001b

xx1xb: Hot Start of Motor Overload

x0xxb: Standard Motor

x1xxb: Special motor

Oxxxb: Reserved

1xxxb: Reserved

4-35




Group 08 Protection Parameters

Control Mode

Code Parameter Name Setting Range Default| Unit PM |Attribute
VIF | SLV
SLV
0: Stop Output after Overload
08-06 Start-up Mode of Qverload Prote.ctlon . 0 ) 0 0 0
Protection Operation (OL1) | 1: Continuous Operation after
Overload Protection.
08-07 Reserved
08-08 Automatic Voltage Regulation| 0: Erwable 0 i 0 0 0
(AVR) 1: Disable
08-09 Selectpn of Input Phase Loss| 0: Disable 0 i o 0 o
Protection 1: Enable
08-10 Selection of Qutput Phase 0: Disable 0 i o 0 o
Loss Protection 1: Enable
08-11
~ Reserved
08-12
0: Over-Torque Detection is
Disabled.
08-13 Selectl.on of Over-Torque 1: Start to Detect when Reaching 0 ) 0 0 0
Detection the Set Frequency.
2: Start to Detect when the
Operationsis Begun.
0: Deceleration to Stop when Over|
Torque is Detected.
. 1+Display Warning when Over-
Select fiOver-T
08-14 elec |9n IR eraug Torque.is Detected. Go.on 0 % 0] O 0]
Operation )
Operation.
2: Coast to Stop when.Qver Torque
is Detected
Level of -T
08-15 |-vel of Over-Torque 0~300 150 | % | o | o | O
Detection
Ti f -T
0816 [[Ime of Over-Torque 0.0~10'0 01 [sec| 0| 0| O
Detection
0: LowsTorque Detection is
Disabled.
08-17 Selectl-on of Low-Torque 1: Start to Detect when Reaching 0 ) 0 0 0
Detection the Set Frequency.
2: Start to Detect when the
Operation is Begun.
0: Deceleration to Stop when Low-
Torque is Detected.
. 1: Display Warning when Low-
Selection of Low-Torque
08-18 I_ W au Torque is Detected. Go on 0 - 0] 0] (0]
Operation :
Operation.
2: Coast to Stop when Low-Torque
is Detected
Level of Low-T
08-19 | ovo > ~OWIOMANE 0~300 30 | %
Detection
08-20 [Time of Low-Torque Detection| 0.0~10.0 01 |Sec| O 0 O
08-21 |Limit of Stall Prevention in Acc{ 0~100 50 % 0 @) 0
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Group 08 Protection Parameters

Control Mode

Code Parameter Name Setting Range Default| Unit PM |Attribute
VIF | SLV
SLV
over Base Speed
08-22 S.tall F.’reventlor'1 Detection 2~100 100 | ms | o 0 0
Time in Operation
, 0: Disable
08-23 |Ground Fault (GF) Selection 0 - 0] 0] 0]
1: Enable
0: Deceleration to Stop
O tion Selecti f
08-24 |~Peration selection o 1: Coast to Stop o | -]lolol|o
External Fault - -
2: Continuous Operation
. . 0: Immediately Detect when the
D I fE [
08-25 F:LTtC“O” selection of Externall 5, er is Supplied. o |-lololo
1: Start to Detect during Operation
08-26
~ Reserved
08-29
08-30 Selecpon of Run Permissive | 0: Deceleration to Stop 0 i o 0 o
Function 1: Coast to Stop
08-31
~ Reserved
08-34
0: Disable
Fault Selection of Motor
08-35 ! I 1% Deceleration to Stop 0 - 0] 0] (0]
Overheat
2: Coast'to Stop
08-36 ||Me CoefficientofETC Inpulh 566 ~ 5.00 020 fses: 0 | 0 | O
Filter
0: Start at Operation
08-37 [Fan Control Funetion 1: Permanent Start 0 - 0] O 0]
2: Start at High Temperature*
08-38 |Delay Time of Fan Off 0~600 60 |Sec| O ©)
08-39 Delay Tlme of Motor Overheat 1~300 60 |sec| o 0
Protection
* Models of inverter ratings above 2040 and 4050 in IP20 enclosure do not have this function.
Group 09: Communication Parameters
Control Mode
Code Parameter Name Setting Range Default| Unit PM |Attribute]
VIF | SLV
SLV
09-00 INV Communication Station 1~31 1 i ol o o *
IAddreess
0: MODBUS
Communication Mode 1: BACNET
09-01 [Selection 2: METASYS 0 - 0] O O
3: PUMP in Parallel Connection
4: PROFIBUS
09-02 [Baud Rate Setting (bps) 0:1200 3 - 0] @] 0] *2
1:2400
2:4800
3:9600
4:19200
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Group 09: Communication Parameters
Control Mode
Code Parameter Name Setting Range Default| Unit PM |Attribute]
VIF | SLV
SLV
5:38400
:1 Stop Bit
09-03 |Stop Bit Selection 0:1 Stop Bt o | -]o|lo|o]| =
1: 2 Stop Bit
0: No Parity
09-04 |Parity Selection 1: Even Bit 0 - O @) 0] *2
2: Odd Bit
09-05 Reserved
09-0p [COMMunication Error 0.0~25.5 00 |s|o|lo|o
Detection Time
0: Deceleration to Stop Based on
Deceleration Time 1 when
Communication Fault Occurs.
1: Coast to Stop when
ication Fault .
09-07 [Fault Stop Selection Communication Fault Occurs 3 | -]lololo
2: Deceleration to Stop Based on
Deceleration Time 2 when
Communication Fault Occurs.
3: Keep,Operating when
Communication Fault Occurs.
09-08 |Comm. Fault Tolerance Countf, 19%~20 1 - O O O
09-09 |Waiting Time 5~65 5 ms | O @) 0]
09-10 |Device InstancefNUmber 1~ 254 | - O O O
N Group 10: PID Parameters §, '
Control Mode
Code Parameter Name Setting Range Default| Unit PM (Attribute]
VIF | SLV
SLV
0: Kéypad
(for PUMP or'{HVAC mode)
1: Al1 Given
PIDT Val
10-00 [P Target Value Source 2: A2 Given 1 -lolo|o
Setting
3: Reserved
4:10-02 Given
5: Reserved
1:Al1 Given
PID Feedback Value S
10-01 | - | eeapack value Sourcee 75 412 Given 2 | -|lo|lo|o
Setting
3: Reserved
10-02 [PID Target Value 0.0~100.0 0.0 % | O O O
10-03 [PID Control Mode xxx0b: PID Disable 0000b | - (0] O 0]

xxx1b: PID Enable

xx0xb: PID Positive Characteristic

xx1xb: PID Negative Characteristic

x0xxb: PID Error Value of D Control

x1xxb: PID Feedback Value of D
Control

Oxxxb: PID Output
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Group 10: PID Parameters

Control Mode

Code Parameter Name Setting Range Default| Unit PM (Attribute]
VIF | SLV
SLV
1xxxb: PID Output + Target Value
10-04 [Feedback Gain 0.01~10.00 1.00 - 0 0 o] *1
10-05 |Proportional Gain (P) 0.00~10.00 3.00 - 0] ®) ©) *1
10-06 |Integral Time (1) 0.00~100.00 0.50 0 0 ©) *1
10-07 [Differential Time (D) 0.00~10.00 0.00 0] O O *1
10-08 Reserved
10-09 [PID Bias -100.0~100.0 0 % | O O O *1
10-10 [PID Primary Delay Time 0.00~10.00 0.00 S 0] 0 O *1
10-11 PID Fgedback Loss Detection ? \I/D\:?:il:g 0 ) ol o o
Selection
2: Fault
10-12 PID Feedback Loss Detection 0~100 0 % 0 0 0
Level
10-13 P.ID Feedback Loss Detection 0.0~10.0 10 S 0
Time
10-14 [PID Integral Limit 0.0~100.0 100.0 | % *1
10-15
~ Reserved
10-16
10-17 [Start Frequency of PID Sleep,| 0.00~180.00 30.00 | . Hz | O O ©)
10-18 [Delay Time of PID Sleep 0.0~255.5 0.0 S 0] O 0]
10-19 |Frequency of PID Waking up | 0:00+180.00 0.00q1.Hz | O ®) ©)
10-20 [Delay Timeof PID,Waking‘up |10.0~255.5 0:0 S 0] 0] 0]
10-21
~ Reserved
10-22
10-23 [PID Limit 0.00~100.0 1000 % | O 0 O *1
10-24 [PID Output Gain 0.0~25.0 1.0 - 0] 0 O
10-25 PID Reversal Output 0: Do notAllow'Reversal Output 0 i
Selection 1. Allow'Reversal Output
10-26 PID Targe't Acgeleration/ 0.0~25.5 0.0 S o
Deceleration Time
10-27 [PID Feedback Display Bias -99.99~99.99 0.00 - 0] 0] O
10-28 [PID Feedback Display Gain | 0.00~100.00 100.00| - 0] O O
0: Disable
10-29 |PID Sleep Selection 1: Enable 1 - 0] 0] @)
2: Set by DI
10-30 [Upper Limit of PID Target 0.0 ~100.0 1000 % | O O O
10-31 [Lower Limit of PID Target 0.0 ~100.0 0.0 % | O 0] O
0: PID1
1: PID2
10-32 [PID Switching Function 2: Set by DI 0 0| O o)
3: Switch to PID2 when RTC Timer
Enables
10-33 PID Maximum Feedback 1~10000 999 i 0 o
\Value
10-34 [PID Decimal Width 0~4 1 - O 0] )
10-35 [PID Unit 0: % 0 - ®) O O *6
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Group 10: PID Parameters

Code

Parameter Name Setting Range Default

: FPM
: CFM
PSI

GPH
GPM

FT

. s

:/m

:/h

. °F
JinW
:HP
:m/s

: MPM
: CMM
W

L KW
m
:°C
ARRM
“Bar
23: Pa

XN (9| B @ (N

[{e]

N
o

—_
—_

N
N

—
w

—_
EEN

[N
[8)]

—_
»

—_
~

-
[0¢]

=
«©

N,
o

N
—

N
N

Unit

Control Mode

V/IF

SLV

PM
SLV

Attribute]

10-36

PID2 Proportional Gain«(P) 0.00~10.00 3.00

*1

10-37

PID2 Integral Time*(l) 0.0~100.0 0.50

*1

10-38

PID2 Differential Time (D) 0.00~10.00 0.00

*1

10-39

PID Output Frequency Setting 00.00~400.00 30.00

during disconnection

Hz

O |O0|Oo|O

O |0|0|0O

O |O|Oo|O

*6

Group'11: Auxiliary Parameters

Code

Parameter Name Setting Range Default

Unit

Control Mode

VIF

SLV

PM
SLV

Attribute|

11-00

0: Allow Forward and Reverse
Direction Lock Selection Rotation - 1
1: Only Allow Forward Rotation

2: Only Allow Reverse Rotation

11-01

0: Carrier Output Frequency
Tuning Inverter

1: 1.5KHz KVA™

2~16: 2~16KHz

Carrier Frequency

11-02

- Disabl
Soft PWM Function Selection |-2-2i520le 4
1: Enable

11-03

IAutomatic carrier lowering 0: Disable

selection 1: Enable
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Group 11: Auxiliary Parameters

Control Mode
Code Parameter Name Setting Range Default| Unit PM |Attribute]
VIF | SLV
SLV
11.04 [>curve Time Setting atthe | 5 5 020 | s|o|lo]o
Start of Acceleration
11.05 [>-0urve Time Setting atthe | 5 59 020 | s |o0] oo
End of Acceleration
- Ti i h
11-6 [0 0urve Time Setting atthe 1) o, » 54 020 | s |o|o| o
Start of Deceleration
11-07 S-curve Time Sej[tlng at the 0.00~2 50 0.20 S 0 0 0
End of Deceleration
11-08 Jump Frequency 1 0.0~400.0 0.0 Hz | O ©) (0]
11-09 Jump Frequency 2 0.0~400.0 0.0 Hz | O O 0]
11-10 Jump Frequency 3 0.0~400.0 0.0 Hz | O 6] (6]
11-11 Jump Frequency Width 0.0~25.5 1.0 Hz | O O 0]
11-12 |[Manual Energy Saving Gain | 0~100 80 % 0] X X
11-13 |Automatic Return Time 0~120 60 |Sec| O ©) 0] *6
11-14
~ Reserved
11-17
Manual Energy Saving
11-18 Frequency 0.00~400.00 000 [ Hz | O X X
0z Automatic Energy Saving is
IAutomatic Energy Saving Disabled
1119 Function 1: Automatie’Energy Saving is g ) o X X
Enabled
11-20 Filter Time 9f Automatic 0~200 e | ms o X X
Energy Saving
11-21 Voltfage Upper Limit'ef Energy 0~100 100 % 0 X X
Saving Tuning
11-22 /Adjustment .Tlme of Automatic 0~5000 20 ms | o X X *q
Energy Saving
1123 Detection L.evel of Automatic 0~100 10 % 0 X X
Energy Saving
11-24 Coefficient gf Automatic 0.00~655.35 kva© | - o | x X
Energy Saving
11-25
~ Reserved
11-28
11-29 |Auto De-rating Selection 0: Disable 0 - 0] X X
1: Enable
11-30 Varlabl.e Qarner Frequency 2-16 KVA? | Khz | O X X
Max. Limit
11-31 Vgrlab.le.Carner Frequency 216 KVA? | KHz | O X X
Min. Limit
11-32 Vanablg Carner.Frequency 00~99 00 ) 0 X X
Proportional Gain
11-33
~ Reserved
11-40
Reference Frequency Loss 0: Deceleration to Stop when
11-41 d y Reference Frequency 0 - O @) @)

Detection

Disappears
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Group 11: Auxiliary Parameters

Control Mode

Code Parameter Name Setting Range Default| Unit PM |Attribute]
VIF | SLV
SLV
1: Operation is Set by 11-42 when
Reference Frequency
Disappears
Reference Frequency Loss
11-42 0.0~100.0 80.0 | % (0] O O
Level
11-43 Hold Frequency at Start 0.0~400.0 0.0 Hz | O 0 0]
11-44 |[Frequency Hold Time at Start | 0.0~10.0 0.0 S 0] 0] 0]
11-45 |Hold Frequency at Stop 0.0~400.0 0.0 Hz | O 0 6]
11-46 |Frequency Hold Time at Stop | 0.0~10.0 0.0 s 0] @) 0]
11-47 |EB Deceleration Time 0.0~25.5 0.0 S O X X *1
11-48 |KEB Detection Level 200V: 190~210 200 \% 0] X X
400V: 380~420 400
11-49
~ Reserved
11-50
11-51 Braking Selection of Zero 0: Disable 0 i o X X
Speed 1: Enable
11-52
~ Reserved
11-53
11-54 Initialization of Cumulative 0¢ Do not.Glear Qumulatlve Energy 0 i o o o »
Energy 1: Clear @umulative Energy
0 Stop Key is Disabled when the
Operation Command is not
11-55 [STOP Key Selection OMBCH AoVl 1 - lolo|o
1: Stop Key is Enabled when'the
Operation Command is‘not
Provided by Keypad.
0: When UR/DOWN inKeypad is
Disabled; it will be’Enabled if
Press ENTER"after Frequency
11-56 [UP/DOWN Selection Modification. 0 - 0] O O
1: When UP/DOWN in Keypad is
Enabled, it will be Enabled after
Frequency Modification.
11-57 Reserved
11-58 |Record Reference Frequency 0: Disable 0 - 0] 0]|O *1
1: Enable
11-59 |Prevention of Oscillation Gain | 0.01~2.50 0.01 X X *7
11-60 Preventl'on. of Oscillation 0~100 30 % X X -
Upper Limit
11-61 Prevention of Oscillation Time 0~100 0 o | x X -
Parameters
Prevention of Oscillation 0: Mode 1 .
11-62 Selection 1: Mode 2 ! © X X 7
*a: KVA means the default value of this parameter will be changed by different capacities of inverter.

*b:

Default value is 1 only for V/IF mode.
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Group 12: Monitoring Parameters

Code

Parameter Name

Setting Range Default

Unit

Control Mode

V/IF

SLV

PM
SLV

Attribute

12-00

Display Screen Selection

00000~77777

From the leftmost bit, it displays the
screen when press DSP key in
order.

: No display

: Output Current

: Output Voltage

: DC Bus Voltage

: Heatsink Temperature

: PID Feedback

: Al1 Value

: Al2 Value

00000

*5

12-01

PID Feedback Display Mode

OINO O b WN = O

: Display the Feedback Value by
Integer (xxx)

1: Display the Feedback Value by
the Value with First Decimal
Place (xx.x)

2: Display the Feedback Value by

the Value with Second Decimal

Place (x.xx)

*5

12-02

PID Feedback Display Unit
Setting

0: xxxxx:(no_unit)
1sxXxXPb (pressure) 0
27%xxFL (flow)

*5

12-03

Line Speed Display (LED)

0~65535 0

RPM

*5

12-04

Line Speed Display Mode
(LED)

0: Display Inverter Output
Frequency

1: Line Speed Display. at
Integer. (xxxxx)

2: Line Speed Displayiat One
Décimal Placel (Xxxx.x)

3: Line Speed Display at Two
Decimal Places. (xxx.xx)

4: Line Speed Display at Three
Decimal Places. (xx.xxx)

*5

12-05

Status display of digital input
terminal (LED / LCD)

LED display is shown as below
no input

-

correspondences to input and
output
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Group 12: Monitoring Parameters

Control Mode

Code Parameter Name Setting Range Default{Unit PM | Attribute
V/IF | SLV
SLV
51 52 535455 56
A AL AL .Jlk
Vnni
DX
A A A
Rl  R2 R3
LCD display is shown as below
ol o of o of ofof o] o] T
L Input Terminal(S6)
Input Terminal(S5)
'——— Input Terminal(S4)
‘———  Input Terminal(S3)
‘———  Input Terminal(S2)
Input Terminal(S1)
Output Terminal(R3)
Output Terminal(R2)
Output Terminal(R1)
12-06
~ Reserved
12-10
12-11 Output Current of Current Display the qutput current of ) Al o 0 o
Fault current fault
12-12 Output Voltage of,Current Display the output voltage of j vl o 0 o
Fault current fault
1213 Output Frequency of Curient ™ | Display the output frequency of i ol o 0 o
Fault current fault
Display the D It f t
12-14 DC Voltage of Current Fault falj:: Sy the DCYoltage! furren . |v|lo]lo]o
1215 Frequency Command of Display the frequency command of i vz | o 0 o
Current Fault current fault
If LED enters this parameter, it only|
12-16 |Frequency Command allows manitoring frequency - Hz| O @) O
command.
Display th t output
12-17 |Output Frequency ISpiay the current outpu - Hz| O 0] 0]
frequency
12-18 [Output Current Display the current output current - Al O ©) 0
12-19 [Output Voltage Display the current output voltage - vV |O 0] 0]
12-20 [DC Voltage Display the current DC voltage - V| O 0 0
12-21 |Output Power Display the current output power - kw| O 0 (6]
Display motor’s current rotation
speed
in VF/SLV mode
Motor’s rotation speed = output
12-22 |Motor’s Rotation Speed power x(120/motor’s pole number) - rom| O 0] 0]
In PG/SV mode, motor’s rotation
speed is calculated by feedback
frequency.
Max limit is 65535
12-23 |Output Power Factor Display the current output power - - 0 0 0
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Group 12: Monitoring Parameters

Code

Parameter Name

Setting Range Default

Unit

Control Mode

V/IF

SLV

PM
SLV

Attribute

factor

12-24

Control Mode

Display control mode
0:VF

2:SLV

5:PMSLV

12-25

A1 Input

Display the current Al1 input
(OV corresponds to 0%, 10V -
corresponds to 100%,)

%

12-26

AI2 Input

Display the current Al2 input
(OV or 4mA corresponds to 0%,
10V or 20mA corresponds to
100%)

%

12-27

Torque Command

Display the current torque
command

(100% corresponds to motor
torque )

%

12-28

Motor Torque Current (Iq)

Display the current g-axis current -

%

12-29

Motor Excitation Current (Id)

Display.the current d-axis current -

%

12-30

12-35

Reserved

12-36

PID Input

Display input error of the PID
controller (PID target value - PID
feedback)

(100% corresponds to the
maximum frequency set by 01-02
or 01-16)

0.01

%

12-37

PID Output

Display output-ef'the*PID controller
(100% corresponds to-the
maximum frequency_set by 01-02
or 01-16)

%

12-38

PID Setting

Display, the target value of the PID
controller
(100% corresponds to the -
maximum frequency set by 01-02
or 01-16)

%

12-39

PID Feedback

Display the feedback value of the
PID controller

(100% corresponds to the -
maximum frequency set by 01-02
or 01-16)

%

12-40

Reserved

12-41

Heatsink Temperature

Display the heatsink temperature of|
IGBT temperature.

12-42

RS-485 Error Code

of of of of of of of 0
I_1EB§1§5W§fh

%.”Iﬂéta Function Error
1: Parity Error

1: Overrun Error

1: Framing Error

1: Framing Error
Reserved

*7
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Group 12: Monitoring Parameters

Control Mode

Code Parameter Name Setting Range Default|Unit PM | Attribute
V/IF | SLV
SLV
0f 0] 0f 0] Of 0f 0] 0
\E 1: Tnverter ready
1: During running
1: During zero speed
12-43 (Inverter Status 1+ Dutng speed agree 101B| - | O] O | O
1: During fault detection (minor fault)
1: During fault detection (major fault)
Reserved
12-44 Reserved
12-45 [Recent Fault Message Display current fault message - - 0 0 0]
12-46 |Previous Fault Message Display previous fault message - - 0 0 0]
Displ i faul
12-47 [Previous Two Fault Messages Isplay previous two fault - -
messages
12-48 Previous Three Fault Display previous three fault i i 0 0 o
Messages messages
12-49 |Previous Four Fault Messages Display previous four fault - - 0] 0] 0]
messages
Display the DI/DO status of current
12-50 |DIO Status of Current Fault fault - - 0] 0] 0]
Description is similar to 12-05
Display the inverter status of
12-51 (Inverter Status of Current Eaultf*currentsfault - - 0] 0] 0]
Deseription is similar to 12-43
12-52 [Trip Time 1 of Cuftent Fault {\Display the operation time of SN PHr
- current fault, 12-53 is the days,
12-53 [Trip Time 2 of‘Current Fault Wil 1950 i3 e ahomer bokr\ - day
12-54 Freq.uency Command of Dlsp!ay frequency command of p Hz | O 0 0
Previous Fault previous fault
12-55 Output Frequency of Previous Dlsp.lay outputfrequency of i Hz | o 0 0
Fault previous fault
12-56 Output Current of Previous Disptay autput current of previous i Al o 0 o
Fault fault
12.57 Output Voltage of Previous Display, output voltage of previous i vl o 0 o
Fault fault
Display D It f i
12-58 [DC Voltage of Previous Fault falj:: ay DC voltage of previous . |v|lo]lo]o
Display DI/DO status of previous
12-59 DIO Status of Previous Fault | fault - - 0] 0] 0]
Description is similar to 12-05
Inverter Status of Previous Display inverter status - of
12-60 Fault previous fault - - 0] 0] 0]
Description is similar to 12-43
12-61 [Trip time 1 of last fault Display the operation time of last - Hr
o time’s fault, 12-62 is the days, while
12-62 (Trip time 2 of last fault 12-61 is the ahemeral hours . - day (0]
Display th i
12-63 [Recent warning messages Isplay the recent warning - - o 0] 0]
messages
Display th i i
12-64 |Previous warning message Ispiay The previols warning - - 0] 0] O

message
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Group 12: Monitoring Parameters

Control Mode

Code Parameter Name Setting Range Default|{Unit PM | Attribute
VIF | SLV
SLV
12-65
~ Reserved

12-66

. kWH
12-67 |Accumulative Energy (kWHr) [ 0.0 ~999.9 ) 0] 0] 0]

. MW
12-68 |Accumulative Energy (MWHTr) | 0 ~ 60000 Hr 0] o 0]
12-69 gc;cumulatlve Electricity Price 0 ~ 9999 $ 0 0 o

IAccumulative Electricity Price
12-70 0~ 60000 0] 0] 0]
(10000%) s
GP

12-71 |Flow Meter Feedback 1~ 50000 M 0] 0] 0]
12-72 RTC Date 12.01.01 ~ 99.12.31 12'?1'0 0] 0] 0]
12-73 RTC Time 00:00 ~ 23:59 00:00 0] 0] 0]
12-74 |Operating Pressure Setting 0.01 ~25.50 2.00 |PSI| O X X
12-75 |Pressure Feedback Value 0.01 ~25.50 - PSI| O X X
12-76 [Non-Load Voltage 0.02600.0 - V| X ®) X
12-77 |[Flow Meter Target Setting 1+~ 50000 - (IB\/IP O O O *7
12-78 Reserved
12-79 |Pulse Input Percetage 0/0~100.0 . \P%lo|lo]lo]| #

* Models of inverter ratings\above 200V 50HP (including 50HP).and 400V 75HP (including 75HP) in
IP20 enclosure do not support functions of heatsink temperature disptay./All models in IP55
enclosure support functions of heatsink temperature-display.

* Maximum upper limit in motor speed (rpm) of parameter 12-22is'65535.

Group 13 Maintenance Function Group

Control Mode
Code Parameter Name Setting Range Default| Unit PM [Attribute
VIF (SLV
SLV
13-00 |Inverter Rating Selection 00H~FFH - - O |0 0] *4
13-01 |Software Version 0.0-9.9 - - 01|10 0] *4
13-02 Reserved
13-03 |Cumulative Operation Hours 1| 0~23 - hr O | O 0] *4
13-04 |Cumulative Operation Hours 2| 0~65535 - day| O | O 0] *4
Selection of Accumulative 0: Accumulative time in power on
13-05 Operation Time 1: Accumulative time in operation
0: Parameters out of 13-06 are
read-only.
13-06 |Parameters Locked 1: Only usgr parameter is enabled.
2: All parameters are writable.
13-07 |Parameter Password Function| 0~9999 0 - O 1]0 0]
13-08 |Restore Factory Setting 0: No Initialization 0 - O |0 O
2: 2 wire Initialization
(200/400V, 60Hz)
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Group 13 Maintenance Function Group

Control Mode
Code Parameter Name Setting Range Default| Unit PM [Attribute
VIF (SLV
SLV
3: 3 wire Initialization
(200/400V, 60Hz)
4: 2 wire Initialization
(200/400V, 50Hz)
5: 3 wire Initialization
(200/400V, 50Hz)
6: 2 wire Initialization
(200/400V, 50Hz)
7: 3 wire Initialization
(200/400V, 50Hz)
8: PLC Initialization
9: 2 Wire Initialization
(230V/460V, 60Hz)
10: 3 Wire Initialization
(230Vv/460V, 60HZz)
Others: Reserved
13-09 Fault History Clearance 0: Do not Clear !:ault History 0 ) olo 0 *
Function 1: Clear, Fault History
13-10 [Password Function 2 0,~ 9999 0 O |0 0]
13-11 |C/B CPLD Ver. 0:00~9.99 0.00 O | O 0] *7
13-12 |Option Card Id 0~255 0 O |0 0] *7
13-13 |Option Card CPLDVer: 0:00~9.99 0.00 O | O 0] *7
Group 14: PLC Setting'Parameters
Control Mode
Code Parameter Name Setting Range Default| Unit PM |Attribute
VIF | SLV
SLV
14-00 [T1 Set Value 1 0~9999 0 - 6] ©) 6]
14-01 [T1 Set Value 2 (Mode 7) 0~9999 0 - (e o) (o)
14-02 [T2 Set Value 1 0~9999 0 - 6] ©) 0
14-03 [T2 Set Value 2 (Mode 7) 0~9999 0 - (e o) (o)
14-04 [T3 Set Value 1 0~9999 0 - 6] ©) 6]
14-05 [T3 Set Value 2 (Mode 7) 0~9999 0 - 0 0 0
14-06 [T4 Set Value 1 0~9999 0 - 0] ©) 0]
14-07 [T4 Set Value 2 (Mode 7) 0~9999 0 - 0 0 0
14-08 [T5 Set Value 1 0~9999 0 - 0] ©) 0]
14-09 [T5 Set Value 2 (Mode 7) 0~9999 0 - 0 0 0
14-10 [T6 Set Value 1 0~9999 0 - 0] ©) 0
14-11 [T6 Set Value 2 (Mode 7) 0~9999 0 - 0 0 0
14-12 [T7 Set Value 1 0~9999 0 - 0] @) 0]
14-13 |T7 Set Value 2 (Mode 7) 0~9999 0 - o) 9] o)
14-14 [T8 Set Value 1 0~9999 0 - 0] 0] 0]
14-15 |T8 Set Value 2 (Mode 7) 0~9999 0 - o) 9] o)
14-16 |C1 Set Value 0~65535 0 - 0] ©) 0]
14-17 |C2 Set Value 0~65535 0 - 0 O 0
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Group 14: PLC Setting Parameters

Control Mode
Code Parameter Name Setting Range Default| Unit PM |Attribute

VIF | SLV

SLV

14-18 |C3 Set Value 0~65535 0 - 0 ) 0
14-19 |C4 Set Value 0~65535 0 - 0] O 0]
14-20 |C5 Set Value 0~65535 0 - 0 ) 0
14-21 |C6 Set Value 0~65535 0 - 0] O 0]
14-22 |C7 Set Value 0~65535 0 - 0 ) 0
14-23 |C8 Set Value 0~65535 0 - 0] O 0]
14-24 |AS1 Set Value 1 0~65535 0 - 0 0 0
14-25 |AS1 Set Value 2 0~65535 0 - 0 0 0
14-26 |AS1 Set Value 3 0~65535 0 - 0] O 0]
14-27 |AS2 Set Value 1 0~65535 0 - 0 0 0
14-28 |AS2 Set Value 2 0~65535 0 - 0] O 0]
14-29 |AS2 Set Value 3 0~65535 0 - 0 0 0
14-30 |AS3 Set Value 1 0~65535 0 - 0] O 0]
14-31 |AS3 Set Value 2 0~65535 0 - 0 0 0
14-32 |AS3 Set Value 3 0~65535 0 - 0] O 0]
14-33 |AS4 Set Value 1 0~65535 0 - 0 0 0
14-34 |AS4 Set Value 2 0~65535 0 - 0] O 0]
14-35 |AS4 Set Value 3 0~65535 0 - 0 0 0
14-36 |MD1 Set Value 1 0565535 1 - O O 0]
14-37 |[MD1 Set Value 2 0~65535 1 - 0] O 0]
14-38 |[MD1 Set Value 3 0~65535 1 - 0] O 0]
14-39 |[MD2 Set Value,1 0~65535 1 - 0] O 0]
14-40 |MD2 Set Value 2 0~65535 1 5 0] 0 0]
14-41 |[MD2 Set Value 3 0~65535 1 - 0] O 0]
14-42 IMD3 Set Value 1 0~65535 1 - 0 0 0
14-43 |[MD3 Set Value 2 0~65535 1 - O O 0]
14-44 MD3 Set Value 3 0~65535 1 - 0 0 0
14-45 |[MD4 Set Value 1 0~65535 1 - 0] O 0]
14-46 |MD4 Set Value 2 0~655385 1 - 0 0 0
14-47 |MD4 Set Value 3 0~65535 1 - 0] O ®)
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Group 15: PLC Monitoring Parameters

Control Mode

Code Parameter Name Setting Range Default| Unit PM |Attribute
VIF | SLV
SLV
15-00 [T1 Current Value 1 0~9999 0 - 0 ©) 6]
15-01 [T1 Current Value 2 (Mode 7 )| 0~9999 0 - 0 o) 0
15-02 [T2 Current Value 1 0~9999 0 - 0] @) 0]
15-03 [T2 Current Value 2 (Mode 7 )| 0~9999 0 - 0 (0] 0
15-04 [T3 Current Value 1 0~9999 0 - 0 6] 6]
15-05 [T3 Current Value 2 (Mode 7 )| 0~9999 0 - 0] 0] (0]
15-06 [T4 Current Value 1 0~9999 0 - 0 ©) 0
15-07 [T4 Current Value 2 (Mode 7 )| 0~9999 0 - 0 0] 0
15-08 [T5 Current Value 1 0~9999 0 - 0 ©) 0
15-09 [T5 Current Value 2 (Mode 7)| 0~9999 0 - 0 0 0
15-10 |T6 Current Value 1 0~9999 0 - 0 ©) 0
15-11 [T6 Current Value 2 (Mode 7)| 0~9999 0 - 0 0 0
15-12 |T7 Current Value 1 0~9999 0 - 0 ©) 0
15-13 [T7 Current Value 2 (Mode 7)| 0~9999 0 - 0 0 0
15-14 |T8 Current Value 1 0~9999 0 - 0 ©) 0
15-15 [T8 Current Value 2 (Mode 7 )| 0~9999 0 . 0] 9] o)
15-16 |C1 Current Value 0~65535 0 - 0] @) 0]
15-17 |C2 Current Value 0565535 0 - 0 O] 0
15-18 |C3 Current Value 0~65535 0 - 0] @) 0]
15-19 |C4 Current Value 0~65535 0 - 0 ©) 0
15-20 |C5 Current Value 0~65535 0 - 0 @) 0]
15-21 |C6 Current Vialue 0~65535 0 = 0 ©) 0]
15-22 |C7 Current Value 0~65535 0 - 0] @) 0
15-23 |C8 Current Value 0~65535 0 - 0] ©) 0]
15-24 |AS1 Results 0~65535 0 - 0] @) 0]
15-25 |AS2 Results 0~65535 0 - 6] 0 0
15-26 |AS3 Results 0~65535 0 - 0 @) 0]
15-27 |AS4 Results 0~65585 0 - 0] @) 0]
15-28 [MD1 Results 0~65535 0 - 0 0 0
15-29 [MD2 Results 0~65535 0 - 0] O] 0]
15-30 [MD3 Results 0~65535 0 - 0 0 0
15-31 [MD4 Results 0~65535 0 - 0 0] 0]
15-32 [TD Current Value 0~65535 0 - 0 ©) 0
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Group 16: LCD Function Parameters

Code

Parameter Name

Setting Range

Default

Unit

Control Mode

VIF

SLV

PM
SLV

Attribute

16-00

Main Screen Monitoring

5~79

When using LCD to operate, the
monitored item displays in the first
line. (default is frequency
command)

16

*1
*6

16-01

Sub-Screen Monitoring 1

5~79 (Parameter 12-05~12-79)
When using LCD to operate, the
monitored item displays in the
second line. (default is output
frequency)

17

*1
*6

16-02

Sub-Screen Monitoring 2

5~76(Parameter 12-05~12-79)
when using LCD to operate, the
monitored item displays in the third
line. (default is output current)

18

*1
*6

16-03

Selection of Display Unit

0~39999:
Determine the display way and unit
of frequency command

0: Freguency display unit is 0.01Hz

1, Frequency display unit 0.01%

2,:Rpm display; motor rotation
speediis'set by the control
modes to select IM (02-07)/ PM
{22-03) motor poles to calculate.

40~9999:

Users specify the format, Input
OXXXX represents the display of
XXXX at 100%.

10001~19999:

Users specify the format; Input
1XXXX represents theddisplay of
XXXX at100%.

20001~29999:

Users specifythe format, Input
2XXXX'represents the display of
XX XX at 100%.

30001~39999:

Users specify the format, Input
3XXXX represents the display of
X XXX at 100%.

16-04

Selection of Engineering Unit

o

: No Unit

- FPM

:CFM

PSI

GPH

GPM

IN

FT

/s

2 /m

S|P N |D R @V

0: /h

*6
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Group 16: LCD Function Parameters

Code

Parameter Name

Setting Range

11:°F

12: inW

13: HP

14: m/s

15: MPM

16: CMM

17: W

18: KW

19:

20: °C

21: RPM

22: Bar

23: Pa

Default| Unit

Control Mode

VIF

SLV

PM
SLV

Attribute

16-05

LCD Backlight

0~7

*1

16-06

Reserved

16-07

Copy Function Selection

0: Do not copy parameters

1: Read inverter parameters and
save to the operator.

23Write the operator parameters to
inverter:

3: Compare parameters of inverter
and operator.

16-08

0: Do not allow to read inverter
parameters and save to the
operator.

Selection of Allowing Reading

1: Allow to read invertet
parameters and'save to.the
operator,

16-09

Selection of Operator
Removed (LCD)

0: Keep ‘gperating whéen LCD
operator is réemoved.

1: Display-fault to stop when LCD
operator is removed

*1

16-10

RTC Time Display Setting

0: Hide

1: Display

16-11

RTC Date Setting

12.01.01 ~ 99.12.31

12.01.0

16-12

RTC Time Setting

00:00 ~ 23:59

00:00

16-13

RTC Timer Function

0: Disable

1: Enable

2: Set by DI

@)

O

o

16-14

P1 Start Time

00:00 ~ 23:59

08:00

16-15

P1 Stop Time

00:00 ~ 23:59

18:00

16-16

P1 Start Date

16-17

P1 Stop Date

1:Mon, 2:Tue, 3:Wed,
4:Thu,:5:Fri,:6:Sat,
7:Sun

16-18

P2 Start Time

00:00 ~ 23:59

08:00

16-19

P2 Stop Time

00:00 ~ 23:59

18:00

Oo|0| O |O|O|O

o0 O |[O|O]|O

Oo|0| O |O|O|O
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Group 16: LCD Function Parameters

Code

Parameter Name

Setting Range

Default

Unit

Control Mode

VIF

SLV PM

n
-
<

Attribute

16-20

P2 Start Date

1:Mon,2:Tue,3:Wed,

16-21

P2 Stop Date

4:Thu,:5:Fri,:6:Sat,
7:Sun

16-22

P3 Start Time

00:00 ~ 23:59

08:00

16-23

P3 Stop Time

00:00 ~ 23:59

18:00

16-24

P3 Start Date

1:Mon,2:Tue,3:Wed,

16-25

P3 Stop Date

4:Thu,:5:Fri,:6:Sat,
7:Sun

16-26

P4 Start Time

00:00 ~ 23:59

08:00

16-27

P4 Stop Time

00:00 ~ 23:59

18:00

16-28

P4 Start Date

1:Mon, 2:Tue, 3:Wed,

16-29

P4 Stop Date

4:Thu, 5:Fri, 6:Sat, 7:Sun

o000 O |O|O|O| O |O
o000 O |O|O0|O0| O |O
o|0o|0O|0O|] O |O|O0|O| O |O

16-30

Selection of RTC Offset

0: Disable

1: Enable

2: Set by DI

)
)
)

16-31

RTC Offset Time Setting

00:00 ~ 23:59

16-32

Source of Timer 1

0: None,1:P1,

16-33

Source of Timer 2

2:P2,3:RP1+P2

16-34

Source of Timer 3

4:P3,5:P1+P3,

16-35

Source of Timer 4

6°P2+P3,/:R1+P2+P3,
8:P4,9:P1+P4,
10:P2+P4,
11:P1+P2+P4
12:P3+P4
13:P1+P3+P4,
14:P2+P3+P4
15:P1+P2+P3+P4,
16:0ff,17:Off+R.1
18:0ff+R2,
19:Off+P1+P2
20:0ff+R3,
21:0ff+P1+P3
22:0ff+P2+P3
23:0ff+P1+P2+P3
24:0ff+P4
25:0ff+P1+P4
26:0ff+P2+P4
27:0ff+P1+P2+P4
28:0ff+P3+P4
29:0ff+P3+P4
30:0ff+P2+P3+P4
31:0ff+P1+P2+P3+P4

oo |O|O
o|Oo|O|0O
oo |O|O

16-36

Selection of RTC Speed

0: Off

1: By Timer 1

2: By Timer 2

3: By Timer 3

4: By Timer 4
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Group 16: LCD Function Parameters

Code

Parameter Name

Setting Range

5: By Timer 142

Default

Unit

Control Mode

VIF

SLV

PM
SLV

Attribute

16-37

xxx0b: RTC Run1 Forward
Rotation

xxx1b: RTC Run1 Reverse
Rotation

xx0xb: RTC Run2 Forward
Rotation

Selection of RTC Rotation

xx1xb: RTC Run2 Reverse
Rotation

Direction

x0xxb: RTC Run3 Forward
Rotation

x1xxb: RTC Run3 Reverse
Rotation

Oxxxb: RTC Run4 Forward
Rotation

1xxxb: RTC Run4 Reverse
Rotation

Group_ 17:

IM Motor.Automatic Tuning

Parameters

Code

ParameteriName

Setting Range

Default

Unit

Control Mode

VIF

SLV

PM
SLV

Attribute

17-00

0: Rotation Auto-tune

1: Static Auto-tune

Mode Selection of ‘Automatic

2: Stator Resistance Measurement

Tuning

3: Reserved

4: Loop Tlning

2°

17-01

Motor Rated Output Power

0.00~600-00

KW

17-02

Motor Rated Current

0.1~1200.0

17-03

200V: 0.0~255.0

220

Motor Rated Voltage

400V:0.0~510.0

440

17-04

Motor Rated Frequency

10.0~400.0

60.0

Hz

17-05

Motor Rated Speed

0~24000

KVA™®

nm

17-06

Pole Number of Motor

2~16 (Even)

Pole

ofofc| © |©O]|O

Oo|0o|o| ©O |O|O

XXX X XX

*6

17-07

Reserved

17-08

200V: 50~240

Motor No-load Voltage

400V100~480

KVA™

o

O

17-09

Motor Excitation Current

0.01~600.00
(15%~70% motor rated current)

KVA™

17-10

0: Disable

Automatic Tuning Start

: Enable

17-11

: No Error

Error History of Automatic
Tuning

: Motor Data Error

. Stator Resistance Tuning Error

. Leakage Induction Tuning Error

AIWIN[=2[O]—

. Rotor Resistance Tuning Error
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Group 17: IM Motor Automatic Tuning Parameters
Control Mode
Code Parameter Name Setting Range Default| Unit PM |Attribute
V/IF | SLV
SLV
5. Mutual Induction Tuning Error
6. Reserved
7. DT Error
8. Motor Acceleration Error
9. Warning
17-12 |Leakage Inductance Ratio 0.1~15.0 3.4 % X 0] X
17-13 |Slip Frequency 0.10 ~ 20.00 1.00 | Hz | X ®) X

*c: Default value is 2 in V/IF mode while it is 0 in SLV mode.
*a: KVA means the default value of this parameter will be changed by different capacities of inverter.

Grou

p 18: Slip Compensation Parameters

Control Mode
Code Parameter Name Setting Range Default| Unit PM |Attribute
V/IF | SLV
SLV
18-00 Slip Compensation Gain at Low 0.00~2.50 0.00¢ | - o o | x 4
Speed
18-01 Slip Compensation Gain at High -1.00~100 0.0 i 0 o | x 4
Speed
18-02[Slip Compensation Limit 02250 200 % 0 X X
18-03|Slip Compensation Filter Time ¥ 0.0~40.0 1.0 |Sec| O X X
18-04 Regenerati\{e Slip : OxDisable 0 i 0 x | x
Compensation Selection 1. Enable
18-05[FOC Delay Time 1~1000 100 .ms”| X O | X
18-06[FOC Gain 0.00~2.00 041 - X O | X
*d: Default value is 0.00 in V/F mode while it is 1.0 in SLV. mode.
Group 19 Reserved
Group 20 Speed Control Parameters*
Control Mode
Code Parameter Name Setting Range Default| Unit PM |Attribute
V/IF | SLV
SLV
20-00/ASR Gain 1 0.00~250.00 3.00 - X O |0 *1
SLV:
20-01]ASR Integral Time 1 0.001~10.000 0.500 Sec| X O |0 *1
PMSLV
:0.08,
20-02/ASR Gain 2 0.00~250.00 3.00 - X O |O *1
SLV:
20-03|ASR Integral Time 2 0.001~10.000 0.500 Sec| X O | O *1
PMSLV
:0.08,
20-04/ASR Integral Time Limit 0~300 200 % X O |0

20-05

Reserved
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Group 20 Speed Control Parameters*

Control Mode
Code Parameter Name Setting Range Default| Unit PM |Attribute
V/IF | SLV
SLV
20-06
0: PI speed control will be enabled
only in constant speed. For
0-07 Selection .of Acceleration and accel/ ecal, or_1|y use P cor.1trol. 1 i X o | x
Deceleration of P/PI 1: Speed control is enabled either
in constant speed or
accel/decal.
20-08/ASR Delay Time 0.000~0.500 0.004 | Sec| X X
20_OQSpeed.Observer Proportional 0.00~2.55 0.61 i X X -1
(P) Gain 1
I I() Ti
20-101Speed Observer Integral(l) Time 1, 54_10.00 005 |Sec| X | o | x| *1
20-11>Peed Observer Froportional 1 5> 55 061 | - [ X |0 x| ™
(P) Gain 2
20-125'0%0I Observer Integral(l) Time , 54 _10.00 006 |Sec| X | o | x| *1
Low-pass Filter Time Constant
20-13mc Speed Feedback 1 1~1000 4 ms | X O | X
Low-pass Filter Time Constant
20-‘I40f Speed Feedback 2 1~1000 30 ms | X O | X
20-15/ASR Gain Change_Frequency 1| 0.05400.0 4.0 Hz | X O | X
20-16|ASR Gain Change kreéquency 2'{10:0~400.0 8.0 Hzyj X O [ X
20_17Torque Compensation Gain.at 0.00~2.50 1.00 \ X o X *
Low Speed
T ti in at X
0-18 quue Compensation Gain a -10~10 0 % X o »
High Speed
20-19
~ Reserved
20-32
20-33|Constant Speed Detection Level 0.1~5.0 1.0 X O |0 *7
20-34|Derating of Compensation Gain | 0~25600 0 X O | X *7
20-35|Derating of Compensation Time| 0~30000 100 | ms | X O | X *7
*: This parameter group is enabled in SLV and PMSLV modes.
Group 21 Torque Control Parameters
Control Mode
Code Parameter Name Setting Range Default| Unit PM |Attribute
VIF |SLV
SLV
21-00
~ Reserved
21-04
21-05 |Positive Torque Limit 0~160 160 % X 10]0
21-06 [Negative Torque Limit 0~160 160 % X |10]0
F R ive T
21-g7 | Orward Regenerative Torque | g, 160 | % | x |o| o
Limit
21-08 [Reversal Regenerative Torque | 0~160 160 % X | O] O
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Group 21 Torque Control Parameters

Control Mode

Code Parameter Name Setting Range Default| Unit PM |Attribute
VIF |SLV
SLV
Limit
Group 22: PM Motor Parameters-
only available when PM Control Mode is selected
Control Mode
Code Parameter Name Setting Range Default|Unit PM |Attribute
VIF | SLV
SLV
22-00 [Rated Power of PM Motor 0.00~600.00 KVA |[kW| X X O
22-01 [Rated Voltage of PM Motor 200V: 50.0~240.0 2200 V| X X (0]
400V: 100.0~480.0 440.0
22-02 [Rated Current of PM Motor 0.1~999.9 KVA | A X X O
22-03 |Pole Number of PM Motor 2~96 6 p‘;'e X | x| o
1~60000
29-04 Rated Rotation Speed of PM (22-04, 22-06, only nee.d to set one 1500 |rom| X X 0
Motor of them, the program will calculate
the other.)
Maximum Rotation Speed of
22-05 PM Motor 1~60000 1500 [rpm| X X
22-06 |PM Motor Rated Frequency. 0.07400.0 750 |Hz| X X
22-07
~ Reserved
22-09
0~120% o
22-10 [PM SLV Start Currént Motor Rated Current 50 % | X X 0]
L 0~ 100% o
22-11|DC Injection Current Mofor Rated €oednt 40 % X X O
22-12|Speed Estimation kp Value 1~10000 2000 | - X X 0 *7
22-13 |Speed Estimation kI Value 1~1024 40 - X X 0 *6
22-14 |PM Motor Armature Resistance| 0.001 ~ 32.767 1.000 | Q X X O
22-15 [PM Motor D-axis Inductance 0.001 ~32.767 1.024 |mH| X X O
22-16 |PM Motor Q-axis Inductance 0.001 ~ 32.767 1.024 |mH| X X O
22-17
~ Reserved
22-20
22-21SLV PM Motor Tuning 0: Disable o | -| x| x]o
1: Enable
0. No Error
1~4: Reserved
5: Circuit tuning time out.
6: Reserved
7: Other motor tuning errors
2999 Fau!t History of SLV PM Motor | 8: Reserved . . 0 3 X X o "
Tuning 9: Current Abnormity Occurs while

Loop Adjustment.

10: Reserved

11: Stator Resistance
Measurement Timeout

12: Reserved
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Group 23 Pump & HVAC Function Parameters

Control Mode

Code Parameter Name Setting Range Default| Unit PM |Attribute
VIF |SLV
SLV
0: Disable
23-00[Function Selection 1: Pump 0 - O |0 O
2: HVAC
3: Compressor *7
0: Single Pump
Setting of Single & Multiple 1: Master
23-01|Pumps and Master & Slave 2: Slave 1 0 0] X X
Machines 3: Slave 2
4: Slave 3
23-02|Operation Pressure Setting 0.01 ~650.00 2.00 | PSI X | X *g
23-03Maximum Pressure Setting 0.01 ~650.00 10.00 | PSI X X *6
23_O4Pump Pressure Command 0: Set by 23-02 0 0 X X
Source 1: Set by Al
0: Display of Target and Preesure
Feedback *
23-05|Display Mode Selection X 0 % 0] X X
1: Only'Display Target Pressure
24 Only Display Feedback Pressure
23-06|Proportion Gain (P) 0.:00~10,00 3.00 - O | X X
23-07|Integral Time (1) 0.0#100.0 05 [Sec| O X X
23-08[Differential Time (D) 0:00~10.00 000 JSec | O | X X
h3-gg| Olerance Rangs.of Constant N7 4 _ 656 00 050 | PSP 0 | x | x 6
Pressure *8
h3-10]> 6P Frequency of Constant = o 55 145 09 3000 | Hz | O | x | X
Pressure
p3.14[>/°€P Time of Constant 0.0 ~ 2555 00 |Sec| 0 | x| x
Pressure
23-12Maximum Pressure Limit 0.00 ~'650.00 500 [PSI| O [ X | X *2
23-13|Warning Time of High Pressure | 0.0 ~ 600.0 10.0 [Sec| O X X
23-14|Stop Time of High Pressure 0.0 ~600.0 200 |Sec| O | X X
23-15[Minimum Pressure Limit 0.00 ~ 650.00 050 [PSI| O X X *Z
23-16|Warning Time of Low Pressure | 0.0 ~600.0 10.0 [Sec| O X X
23-17|Fault Stop Time of Low Pressure| 0.0 ~ 600.0 20.0 [Sec| O X X
23-18|Detection Time of Loss Pressure| 0.0 ~ 600.0 00 [Sec| O X X
23_19Detect|on Proportion of Loss 0~ 100 0 % 0 X X
Pressure
23-20Percentage of Pressure Level 0: Pressure Unit Setting - 0 O | X | X *9
1: Pressure Percentage Setting
23-21
~ Reserved
23-22
Direction of Water Pressure 0: Upward Detection X X
23-23 . : 1 -
Detection 1: Downward Detection X | X
23-24|Range of Water Preesure 0.0 ~ 65.00 01 |[PSI| O | X X *6
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Group 23 Pump & HVAC Function Parameters

Control Mode

Code Parameter Name Setting Range Default| Unit PM |Attribute
V/IF [SLV
SLV
Detection *8
p3-28]_oriod of Water Preesure 0.0 ~ 200.0 200 [sec| O | X | X
Detection
p3-ggf cceteration Time ofWater ¢ 4 _ ga0g.0 KVA |Sec| O | X | X
Pressure Detection
p3-p7jocoeteration Time ofWater ¢ 4 _ go00.0 KVA | Sec X | x
Pressure Detection
23-28|Foreced Run Command 0.0 ~ 200 0.0 | Hz- X X
23_298wﬂch|r‘19 Time of Multiple 0 ~ 240 3 Hr X X
Pumps in Parallel
Detection Time of Multiple
23-?’OPumps in Parallel Running Start 0.0~30.0 50 |Sec| O | X | X
0: Disable
53-31 Sync.:hronous Se.lect|on of 1: Pressure Settfng and Run/Stop 0 o X X
Multiple Pumps in Parallel 2: Pressure Setting
3: Run/Stop
23-32
- Reserved
23-36
23-37|Leakage Detection Time 0.0~400.0 0.0 | Sec X X *7
23_38Pressu.re Variation of ls.eakage §01%65.00 o4 bps x | x *7
Detection Restart
b3 39Pressure Tolerance Range of 0.01~65.00 o5 desil o | x | x *7
Leakage Detection Restart ' \ i
23-40 Reserved
23-41|Local/ Remote Key C. Disablp 1 0] 0] O
1: Enable
0: Disable (E A lati
23-42|Energy Recaculating isable (Energy Acbumulating) 0 O|O0|O
1: Enable
23-43|Electricity Price per kWh 0.000 ~5:000 0.000| $ 0] O
0: Disable
1: Unit for 0.1kWh
23_448elec’F|cl)n of Accumulative . 2: Un!t for 1kWh 0 o 0 0
Electricity Pulse Output Unit 3: Unit for 10kWh
4: Unit for 100kWh
5: Unit for 1000kWh
0: Disable
Given Modes of Flow Meters
23-45 Feedback 1: Analog Input 1 O|O0| O
2: Pulse Input
23-46[Maximum Value of Flow Meters | 1 ~ 50000 10000 [GPM| O | O | O
23-47[Target Value of Flow Meters 1~ 50000 5000 |[GPM| O | O | O
2348 U Flow Value of 0.01 ~ 99.00 80.00 | %
Feedback
23_49MaX|mum Flow Warning Time of 0.0 ~255.0 30 | sec
Feedback
23-50Maximum Flow Stop Time of 0.0 ~255.0 6.0 | Sec
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Group 23 Pump & HVAC Function Parameters

Control Mode

Code Parameter Name Setting Range Default| Unit PM |Attribute
VIF |SLV
SLV
Feedback
Minimum Flow Value of
0351 UM Fow Vai 0.01 ~ 99.00 1000 % | o |0 | O
Feedback
Minimum Flow Warning Time of
035 mUM Fow Ivarning i 0.0 ~ 255.0 30 |sec|l 0o |0 | O
Feedback
Minimum Flow Stop Time of
23-53 P 0.0 ~ 255.0 6.0 |[Sec| O (@) (@)
Feedback
0: Disable
23_54Dete.ct|0n Function of Low 1: PID Error Value 0 o o o
Suction 2: Current
3: Current and PID Error Value
23-55[|Detection Time of Low Suction | 0 ~30.0 10.0 | Sec| O O O
23-56|PID Error Level of Low Suction | 0~ 30 10 % (@] O O
Current Level of Lo
0357 o &V W 0~ 100 10 | %
Suction(Motor Rated Current)
0: Disable
1: Warni
23-58Reaction of Low Suction aming 0 (@] (@] (@]
2: Fault
3: Fault & Restart
23_5980urce of HVAC Pressure 0" Set by,28:47 0 olol o
Command 1: Setby"Al
23-60
~ Reserved
23-65
23-66|Derating of CurrentLevel 10~200 110 % ©) X X
23-67Derating of Delay Time 1.0~20.0 10.0 [ Sec| O X X
23-68|Derating of Frequency Gain 1~100 90 % @) X X
23-6910L4 Current Level 10~200 120 | w | o | x| x
23-700L4 Delay Time 0~200 50 |Sec| o | x | x

*Note: With LED keypad, setting of 23-03 needs'to be lower than 9.9 PSl in the pump modes; 10-33 is
lower than 1000 and 10-34=1 in the"PID modes.
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Group 24 Pump Control Function Parameters

Code

Parameter Name

Setting Range

Default

Unit

Control Mode

PM

VIF SLV

SLV

Attribute

24-00

Selection of Pump Control
Function

0: Function of 1 to 8 Pump Card is
Disabled

1: Fixed Modes of Inverter Pump:
First on and Last off; then Stop
All.

2: Fixed Modes of Inverter Pump:
Only Stop Inverter Pump.

3: Fixed Modes of Inverter Pump:
First on and First Off; then Stop
All.

4: Cycle Modes of Inverter Pump:
First on and First Off; then Stop
All.

5: Cycle Modes of Inverter Pump:
Only Stop Inverter Pump.

6: 1 to 3 Relay of Cycle Modes of
Inverter Pump: First on and First
off; then Stop All

24-01

Selection of Relay 2-4.Function

xxx@h:'Reserved

xxx1b: Resefved

xx0xh: Realy-2 Disable

xx1xb: Realy 2 Enable

XOxxb: Realy 3 Disable

x1xxb: Realy 3 Enable

Oxxxb: Realy 4 Disable

1xxxb: Realy 4 Enable

0000b

24-02

Selection of Relay 5-8 Function

xxx0b: Realy 5 Disable

xxx1b: Realy 5'\Ehable

xx0xbiRealy 6 Disable

xx1xb: Realy 6*Enable

x0xxb: Realy 7 Disable

x1xxb: Realy 7 Enable

0xxxb: Realy 8 Disable

1xxxb: Realy 8 Enable

0000b

24-03

Duration of Upper Limit
Frequency

1.0 ~ 600.0

300.0

Sec

*1

24-04

Duration of Lower Limit
Frequency

1.0 ~600.0

300.0

Sec

*1

24-05

Switching Time of Magnetic
Contactor

0.1~20.0

1.00

Sec

*1

24-06

Allowable Bias of Pump Switch

0.0~20.0

0.0

%

*1

24-07

Pump Control Source Selection

0: 1 to 8 pump card

1: Built-in 1 to 3 control mode
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4.4 Description of Parameters

\ Group 00-Basic Parameters

00- 00 Control Mode Selection
[0]) : VIF
[1] : Reserved
[2])] : SLV

Range

[3] : Reserved
[4] : Reserved
[5] : PMSLV

The inverter offers the following control modes:

00-00=0: V/F Mode

Select the required V/F curve (01-00) based on your motor and application.

Perform a stationary auto-tune (17-00=2). If the motor cable length is longer than 50m (165ft), see

parameter 17-00 for details.

00-00=2: Sensorless Vector Control

Verify the inverter rating matches the motor rating. Perform rotational auto-tune to measure and store
motor parameters for higher performance operation. Perform non-rotational auto-tune if it's not possible to
rotate the motor during auto-tune. Refer to parameter group 17 for details on auto-tuning.

00-00=5: PM Sensorless VectorgControl

Verify the inverter rating matches the'motor rating. Set PM motor data in parameters 22-00 to 22-06. Refer
to parameter 22-17 for details on'PM Motor tuning.

Braking Resistor

Choose a braking resistor based on application and«drive: model used. A braking module is required for
Inverters ratings 200V 30HP, 400V/40HP or greater.

Note: Parameter 00-00 is excluded framdnitializatiof-

00- 01 Motor’s Rotation Dirﬁe&ﬁ\)‘g3
R [0] : Forward
ange [1]) : Reverse

Use the FWD/REV key to change motor direction when Run Command Selection (00-02 = 0) is set to
keypad control. In keypad control operation the direction is stored in 00-01. Direction of this function will be
limited to the motor direction lock selection of parameter 11-00.

00- 02 Main Run Command Source Selection

[0] : Keypad control
[1] : External terminal control

Range [2] : Communication control
[3] : PLC
[4])] : RTC

00-02=0: Keypad Control
Use the keypad to start and stop the inverter and set direction with the forward / reverse key. Refer to
section 4-1 for details on the keypad.
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00-02=1: External Terminal Control
External terminals are used to start and stop the inverter and select motor direction.

The inverter can be operated in 2-wire and 3-wire mode.

00- 03 Alternative Run Command Source Selection

[0] : Keypad control
[1] : External terminal control

Range [2] : Communication control
[3] : PLC
[4] : RTC

00-03=0: Keypad Control

Use the keys (Stop/ Run or FWD/ REV) in the keypad via the setting of 00-03=0 to run the inverter (please
refer to section 4.1 for details on the keypad).

00-03=1: External Terminal Control

External terminals are used to start and stop the inverter and select motor direction via the setting of
00-03=1.

Note: It is required to switch the command via the setting of multi-function digital input terminals
(03-00~03-05) to 12 (Main/Alternative Run command Switching).

m 2-wire operation

For 2-wire operation, set03-00 (S1 términal selection) to 0 and 03-01 (S2 terminal selection) to O.

Terminal $1,/ “‘I’ermi‘l\(}?' Operation A\ N4,
Open Open Stop. Inverter
Closed Open Run Forward
Open Closed Run Reverse
Closed Closed Stop Invertery Display EF9Alarm after 500ms

Parameter 13-08 to 2, 4 or 6 for 2-wire programiinitialization; multi-function input terminal S1 is set to
forward , operation/ stop, and S2 is set-fonreverse, gperation / stop.

Forward,
Run / Stop

—O

S1

Reverse
Run / Stop

—O O—=0

S2

24VG

Figure 4.4.1 Wiring example of 2-wire
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m 3-wire operation

For 3-wire operation set any of parameters 03-02 to 03-05 (terminal S3 ~ S6) to 26 to enable 3-wire
operation in combination with S1 and S2 terminals set to operation command and stop command.

Parameter 13-08 to 3, 5 or 7 for 3-wire program initialization, multi-function input terminal S1 is set to run
operation, S2 for stop operation and S5 for forward/reverse command.

Note: Terminal S1 must be closed for a minimum of 50ms to activate operation.

Operation
(normally open
Momentary switch)

_L %31 Run Command
—m O O . (On:Run)

Stop
(Normally open
Momentary s2 Stop Command
switch) S | (Off: Stop)

- S5 Forward/Reverse

O O D) selection

24VG
Cﬁ

Figure 4.4.2 Wiring example of 3-wire

| |
—>'| |'<— >=50ms
O | Off
Run Command n > Time
Off
(Stop), .
Stop Command > Time
| J |
! | |
| I |
| | |
! + |
! Off | |
Forward/Reverse I\, (fenward) On{(Reversal) | ! . T
Command | . | X » lime
| | | |
| | |
| | |
| : | |
| | | |
| | | |
Motor Speed i | : ) > Time
| | ! |
| : | ! |
: ' /o
| ! I |
1
Stop : Forward : Reverse : Stop : Forward
. 1 .

Figure 4.4.3 3-wire operation
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m 2-wire operation with hold function

To enable 2-wire operation with hold function, set any of parameters 03-02 to 03-05 (terminal S1 ~ S6) to
53. When this mode is enabled set terminal S1 (03-00=0) to forward and S2 (03-01=1) to reverse run

command.
—L J: S1 Forward Run Command
—O (On: Run Forward)

Momentary switches —L S2 Reverse Run Command
(Push buttons) O O 9) (On: Run Reverse)

—L S5 Stop
O O D (On: Stop)

24VG

—

Note: Terminal S1, S2 and S5 must be closed for a minimum of 50ms to activate operation.

Note: The inverter will display SE2 error when input terminals S1-S6 is set to 53 and 26 simultaneously.

< >50ms
Forward ON OFF ON| OFF
Command » Time

<4 >50ms
Reverse OFF ON OFF
@ommand ». Time
» <— >50:ms

OFF

Stop (Inverter On) ON
» T

Command »  Time

Motor \
Speed \

<€ »ig > > »

v

Time

Stop Forward Reverse Stop Forward

00-03=2: Communication control

The inverter is controlled by the RS-485 port. Refer to parameter group 9 for communication setup.
00-03=3: PLC control

The inverter is controlled by the inverter built-in PLC logic. Refer to section 4.4.

00-03=4: RTC control

The inverter is controlled by RTC timer when run command is set to RTC.

00- 04 Language Selection

[0] : English
Range [1] : Simple Chinese
[2] : Traditional Chinese

It is only for LCD keypad to select. This parameter is allowed not to be modified when 13-08 (restore
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factory setting) is active but it is still initialized in inverter software V1.3).

00-04=0: English Display
00-04=1: Simple Chinese Display

00-04 = 2: Traditional Chinese Display

00- 05 Main Frequency Command Source Selection
00- 06 Alternative Frequency Source Selection
[0] : Keypad

[1] : External control (analog Al1)
[2]) : Terminal UP/DOWN
[3] : Communication control

Range [4]) : Reserved
[5] : PID
[6] : RTC
[7]) : AlI2 Auxiliary frequency *1

*1: It is new added in inverter software V1.4.
00-05/00-06= 0: Keypad

Use the keypad to enter frequency reference or to set parameter 05-01 (frequency reference 1) as
alternative frequency reference source Refer to section 4.1.4 for details.

If alternative frequency setting istset'to the keypad control (00-06=0)
00-05/00-06= 1: External control (Analog Ihput)

When 04-05=0,7give frequency reference command from control circuit terminal Ald, (voltage input). If
auxiliary frequency is used, refer to p4-91 for descriptions of multi-speed functions.

When frequency reference command Al1 &AI2 is controlled indepently, setting procedures are as follows:

@ 00-05/ 00-06 are set individually to be 1 and 7.

@ Set 04-00 depending on input signal type selection of AIT&AI2.

® Set 04-05=0 (Auxiliary frequency setting).

@ Set multi-function terminal to be 13{then frequeney reference command can be switched to Al1 control
or Al2 control.

When 04-05=1, give frequency reference.command from control circuit terminal Al1 (voltage input) or Al2
(current input, set by 04-00).

Use Al1 terminal when voltage input signal is the main frequency reference command.
Use Al2 terminal when current input signal (4-20mA) is the main frequency reference command.

Use analog reference from analog input Al1 or Al2 to set the frequency reference (as shown in Figure
4.4 .4). Refer to parameter 04-00 to select the signal type.

Voltage Current 04-00 Setting | Dipswitch SW2 Remark
input input (Defau|t = 1) (Default ‘V,) Default 04-05="10
Al1 - Analog 0~10V | oo | e T T
Input 1
- ~10V | - 0: Al2 0~10V Setto V'’
Al2 - Analog | 0~ 10V Set 04-05="10" (Note)
Input2 | _____. 4 ~20mA | 1: Al2 4~20mA Setto “I”

Note: Set parameter 04-05 to 10 to add frequency reference Al2 to Al1.
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+10V

Main Frequency
2K(Q)| #—— Al1 Reference Command
(voltage input)

Main Frequency
Q) AI2 Reference Command
(current input)

Figure 4.4.4 Analog input as main frequency reference command
00-05/00-06= 2: Terminal UP / DOWN

The inverter accelerates with the UP command closed and decelerates with the DOWN command closed.
Please refer to parameter 03-00 ~ 03-05 for additional information.

Note: To use this function both the UP and DOWN command have to be selected to any of the input
terminals.

00-05/00-06= 3: Communication Control

The frequency reference commangd is set viaithe RS-485 communication port using the MODBUS RTU/
BacNet/ MetaSys protocal.

Refer to parametérgroup 9 foradditional information.

00-05/00-06=5: PID

Enables PID control, reference frequency is controlled by the\PID'function. Refer to parameter group
10 for PID setup.

When 00-05/00-06=5, PID control mode 10-03=xxx4b is ‘@utomatically set to enable PID. (Note: It
is new added in inverter software M1\4.)

00-05/00-06= 6: RTC

Enables RTC control, reference frequency is controlled by the RTC function, Refer to parameter group 16
for RTC setup.

00-05/00-06=7: Al2 Aucxiliary frequency
When 04-05 is set to 0 (auxiliary frequency), frequency command is set by multi-function analog input Al2.

Maximum output frequency (01-02, Fmax) =100%; if 04-05 is not set to 0, the frequency is 0. Refer to
p4-94 for descriptions of multi-speed functions.

00- 07 Main and Alternative Frequency Command Modes

[0] : Main reference frequency

Range [1] : Main frequency + alternative frequency

When set to 0 the reference frequency is set by the main reference frequency selection of parameter 00-05.
When set to 1 the reference frequency is sum of the main reference frequency (00-05) and alternative
frequency (00-06).
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Note: The inverter will display the SE1 error when 00-07 = 1 and parameter 00-05 and 00-06 are set to the
same selection.

When parameter 00-06 is set to 0 (Keypad) the alternative frequency reference is set by parameter 05-01
(Frequency setting of speed-stage 0).

00- 08 Communication Frequency Command — READ ONLY

Range [0.00~400.00) Hz

Display the frequency reference when 00-05 or 00-06 is set to communication control (3).

00- 09 Communication Frequency Command Memory

[0] : Do not store the communication frequency command at power down

Range [1] : Store communication frequency reference at power down

Note: This parameter is only effective in communication mode.

00-12 Upper Limit Frequency

Range [0.1~109.0) %

Set the maximum frequency reference as a percentage of the maximum output frequency. Maximum
output frequency depends on motor selection.

Motor 1: Maximum frequency parameter 01-02.

Motor 2: Maximum frequencysparameter 01:16.

00-13 | Lower Limit Erequency RN

Range [0.0~109.0.) %

Set the minimum ffequency reference as a percentage of-the ' maximum output frequency. Maximum
output frequency depends on motor selection. Motor.1:\Maximum\ffequency is set by parameter 01-02 and
Motor 2 Maximum frequency is set by parameter 04-16.

Notes:

- When the frequency lower limit is set to awalue greater than 0 and the inverter is started the output
frequency will accelerate to the frequeney lower limit with a minimum frequency defined by parameter
01-08 for motor 1 and parameter 01-22 for motor 2.

- Frequency upper limit has to greater or equal to the frequency lower limit otherwise the inverter will
display a SEO1 (Set range error).

- Frequency upper and lower limit is active for all frequency reference modes.

Output
Frequency

A
100%

00-12

00-13]

» Frequency
100% Reference

Figure 4.4.5 Frequency reference upper and lower limits
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00-14

Acceleration Time 1

Range [0.1~6000.0] Sec
00-15 Deceleration Time 1
Range [0.1~6000.0] Sec
00-16 Acceleration Time 2
Range [0.1~6000.0] Sec
00-17 Deceleration Time 2
Range [0.1~6000.0] Sec
00-21 Acceleration Time 3
Range [0.1~6000.0] Sec
00-22 Deceleration Time 3
Range [0.1~6000.0] Sec
00-23 Acceleration Time 4
Range [0.1~6000.0] Sec
00-24 Deceleration Time 4
Range [0.1~6000.0] Sec
00-25 Switching Frequency of Acceleration and Deceleration

[0.00~400.00) Hz
Range

[0.0~1200.0] Hz (When 00-31 = 1)

Acceleration time is the time required t6"accelerate from 0 to 100% of maximum output frequency.
Deceleration time is the time required'to decelerate from 100 to 0% of maximum output frequency.
Motor 1: Maximum frequency’isiset by pardmeter 01-02 and Motor 2 Maximum frequency is set by

parameter 01-16.

Note: Actualtacceleration and'deceleration times can be affected by the-inverterdriven load.

The default values'forthe acceleration, deceleration times+are.dependent.on the inverter size.

Size Acceleration /Decelération
200V Class 400V Class Default Value
5~15HP 5~20HP 10s
20~30HP 25~40HP 15s
40~175HP 50~800HP 20s

A: Select acceleration and deceleration time via the digital input terminals

The following table shows the acceleration / deceleration selected when the digital input function
Accel/Decel time 1 (#10) and Accel/Decel time 2 1(#30) are used.

Table 4.4.1 Acceleration / deceleration time selection

Accel/decel time 2 Accel/decel time 1 Acceleration Deceleration
(Set 03-00 ~ 03-05=30) | (Set 03-00 to 03-05 = 10) time time

0 0 Taccc1 (00-14) Tdec1 (00-15)

0 1 Taccc2 (00-16) Tdec2 (00-17)

1 0 Taccc3 (00-21) | Tdec3 (00-22)

1 1 Taccc4 (00-23) Tdec4 (00-24)

0: OFF, 1: ON
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A
————————————— Tdec2
Rate
Output Tsctc2
Frequency : ate :
| | Tdec1
| I
Rate
! Tacc1 |
T Rate |
: ! > time
- :
| |
Digital Input
Terminal S5
(03-04=10) . time

Figure 4.4.6: Terminal S5 switch between Tacc1/Tacc2 and Tdec1/Tdec2

B. Automatically acceleration / deceleration time switch-over based on output frequency

Set acceleration / deceleration switch over frequency parameter 00-25 to a value greater than 0O to
automatically switch between Tacc1 (00-14) / Tdec1 (00-23) and Tacc4 (00-24) / Tdec4 (00-15).

Tacc1 (00-14) / Tdec1 (00-23) are active when the output frequency < 00-25 and Tacc4 (00-24) / Tdec4
(00-15) are active when the output frequency >= 00-25. Refer to the Figure 4.4.7 for details.

Note: Multi-function input function #10 (Accel/Decel time 1) and #30 (Accel/Decel time 2) have a higher
priority than switch over frequency parameter 00-25.
4

Output
Frequency.

00-25

» time
Tacc1 Tacc4 Tdec4 | Tdecl
Rate Rate Rate Rate
(00-14)  (00-23) (00-24)  (00-15)

Figure 4.4.7 Automatic acceleration / deceleration time switch-over based on output

frequency

00-18 Jog Frequency

Range [0.00~400.00) Hz

[0.0~1200.0] Hz (When 00-31 = 1)

00-19 Jog Acceleration Time

Range [0.1~0600.0] Sec

00-20 Jog Deceleration Time

Range [0.1“"0600.0] Sec

Jog acceleration time (00-19) is the time required to accelerate from 0 to 100% of maximum output
frequency. Jog deceleration time (00-20) is the time required to decelerate from 100 to 0% of maximum
output frequency. Motor 1: Maximum frequency is set by parameter 01-02 and Motor 2 Maximum
frequency is set by parameter 01-16.

The inverter uses the Jog frequency (00-18, default 6.0 Hz) as its frequency reference when jog is active.
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00- 26 Emergency Stop Time

Range [0.0~6000.0] Sec

The emergency stop time is used in combination with multi-function digital input function #14 (Emergency
stop). When emergency stop input is activated the inverter will decelerate to a stop using the Emergency
stop time (00-26) and display the [EM STOP] condition on the keypad.

Note: To cancel the emergency stop condition the run command has to be removed and emergency stop
input deactivated.

Multi-function digital input terminals (03-00 ~ 03-05) are set to 14: When the emergency stop input is
activated the inverter will decelerate to a stop using the time set in parameter 00-26.

Note: After an emergency stop command the run command and emergency stop command have to be
removed before the inverter can be restarted. Please refer to Figure 4.4.8. The emergency stop function
can be used to stop inverter in case of an external event.

Multi-function digital input terminals (03-00 ~ 03-05) set to 15: When the base block input is activated the
inverter output will turn off and the motor will coast to a stop.

Emergency stop

command T
S5(03-04=14) ON OFF .

time

Run
command

ON |
> time

Output A U A\ o 2
Frequency

time

> Emergency stopideteleration
‘ time

Figure 4.4.8 Emergency‘stop 'example

00- 28 Selection of Main lﬂe@’gnckgqmand Characteristic

[0] : Positive characteristic (0~10V/4~20mA = 0~100%)

Range [1] : Negative / inverse characteristic (0~10V/4~20mA = 100~0%)

00-28= 0: Positive reference curve, 0 — 10V / 4 — 20mA = 0 — 100% main frequency reference.
00-28= 1: Negative reference curve, 0 — 10V / 4 — 20mA = 100 — 0% main frequency reference.

Note: Selection applies to analog input Al1 and Al2.

(%) (%)
A A
100%
-10V , Analog input » Analog input

ov 10V signal -10V ov 10V signal
(4mA) (20 mA) (4mA) (20 mA)

- 100%

(a) Forward Characteristics (b) Reverse Characteristics

Figure 4.4.9 Positive/negative analog input as main frequency reference command.
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00- 32 Application
[0] : Default Value
[1] : Water supply pump
[2] : Conveyor *1
Range [3] : Exhaust fan
[4]) : HVAC
[5]) : Compressor *1
[6] : Hoist *1
[7] : Crane *1

*1: It is new added in inverter software V1.4.

(1) Water supply pump

Parameter Name Value
00-00 Control mode selection 0:V/IF
11-00 Direction lock selection 1 : Forward direction only

6 (60H
01-00 V/F curve selection 4 ESOHE;
07-00 Momentary stop and restart selection 1: Enable
08-00 Stall prevention function xx0xb : Stall preve.:nt|on is enabled during
deceleration

23-00 Function Selection 1: Pump

(2) Conveyor

Parameter _ * ,\al‘;me _{\2 Value
00-00 Control.mode selection 0: VIE
00-14 Acceleration time 1 3.0'sec
00-15 Peceleration time 1 3.0 sec
00-27 HD/ND selection 0. HD
08-00 Stall prevSQIRIIIPNO xx0xb: Stall prevention is enabled during

deceleration

(3) Exhaust fan

Parameter Name Value
00-00 Control mode selection 0:V/IF
11-00 Direction lock selection 1 : Forward direction only
01-00 V/F curve selection F
01-04 Middle output frequency 2 30.0 Hz
01-05 Middle output voltage 2 50.0V
07-00 Momentary stop and restart selection 1: Enable
08-00 Stall prevention function xx0xb : Stall prevc?ntion is enabled during

deceleration
(4) HVAC

Parameter Name Value
00-00 Control mode selection 0:V/F
11-00 Direction lock selection 1 : Forward direction only
11-01 Carrier frequency 8.0kHz
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Parameter Name Value
07-00 Momentary stop and restart selection 1:Enable
11-03 Automatic carrier frequency reduction 1: Enable

. 6 (60Hz)
01-00 V/F curve selection 4 (50Hz)
23-00 Function Selection 2: HVAC
(5) Compressor

Parameter Name Value
00-00 Control mode selection 0: VIF
11-00 Direction lock selection 1: Forward direction only
00-14 Acceleration time 1 5.0 sec
00-15 Deceleration time 1 5.0 sec
00-27 HD/ND selection 0: HD
01-00 V/F curve selection F
01-07 Middle Output Voltage 1 Half of the maximum voltage
07-00 Momentary stop and restart selection 1: Enable
08-00 Stall prevention function xxOxb: Stall prevennon during

deceleration
23-00 Function Selection 3: Compressor
(6) Hoist

Parameter A“\l“a'me _ Value
00-00 Controlimode selection 2: SLV
00-05 Main Frequency command source e

selection
11-43 Hold Prequency at start 3.00Hz
11-44 Frequency hold Time at start 0:3 sec
00-14 Acceleration time 1 3.0 sec
00-15 Deceleration time 1 3.07sec
00-27 HD/ND selection 0vHD
11-01 Carrier frequency 5.0kHz
05-01 Frequency setting of speed-stage 0 6.0 Hz
06-01 Frequency setting of speed-stage 1 30.0 Hz
06-02 Frequency setting of speed-stage 2 60.0 Hz
01-00 V/F curve selection F
03-39 Relay output (R3A-R3C) 5 : frequency detection 2
07-18 Minimum baseblock time 0.3 sec
08-00 Stall prevention function xx1xb: Stfall prevention is disabled in
deceleration.
03-13 Frequency detection level 2.0Hz
03-14 Frequency detection width 0.0 Hz
08-18 Selection of low-torque operation 0: .Deceleratlon to stop when low- torque
is detected.
08-19 Level of low-torque detection 2%
08-20 Time of low-torque detection 0.5 sec
08-09 Selection of input phase loss protection 1: Enable
08-10 Selection of output phase loss protection | 1 : Enable
11-03 Selectio.n of reducing carrier 1 Enable
automatically
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(7) Crane

Parameter Name Value
00-00 Control mode selection 0: VIF
00-05 Main Frequency Command Source Selection | 0: keypad
00-14 Acceleration time 1 3.0 sec
00-15 Deceleration time 1 3.0 sec
00-27 HD/ND Mode selection 0: HD
11-01 Carrier frequency 5.0kHz
05-01 Frequency setting of speed-stage 0 6.0 Hz
06-01 Frequency setting of speed-stage 1 30.0 Hz
06-02 Frequency setting of speed-stage 2 60.0 Hz
03-04 Multi-function terminal Function setting-S5 2: Multi-Speed Setting Command 1
03-05 Multi-function terminal Function setting-S6 3: Multi-Speed Setting Command 2
03-39 Relay output (R3A-R3C) 23 : Frequency command source
08-00 Stall prevention function xx1xb : Stall prev.ention is disabled in
deceleration
08-09 Selection of input phase loss protection 1: Enable
08-10 Selection of output phase loss protection 1: Enable
00- 33 Modified Parameters,,
[0] : Disable
Range [1]) : Enable

This parameter automatically lists*all'the adjusted parameters. When the default value is adjusted and
00-33=1, it willflist all the parameters different from default values iin%the advanced modes and these
parameters cah be edited directly. The adjusted parameters list displays only.when 00-33 is set from 0 to 1

or 00-33=1 at startsup.

If user wants to restore to the original editing interface; itis only. required to set parameter 00-33=0.

This function can display 250 adjusted parameters«ifithey are more than 250 parameters, it will list the

adjusted parameters before 250.

Example: set 00-03 (Alternative Run Command Source Selection) to be different default value.
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Steps

LCD Display

Descriptions

Group
01 V/F Pattern
02 Motor Parameter

The starting parameter group (00) in the setting modes of A (Up)/
V¥V (Down) selection groups.

PARA 00
-01. Motor Direction

Press READ/ ENTER key and A (Up)/ ¥ (Down) to select

2 ' Rurce alternative run command source (00-03).
Edit 00-00
3 TS“b_RllJN Source Press READ/ ENTER key and adjust the value. The selected setting
(© ~4)erm|na value will flash.
<2>
PARA 00
-33. Modify paramete
4 |-41. UserP1 Press DSP/ FUN to the menu of modified parameters (00-33).
-42. User P2
Edit 00-33
5 gﬂog:fy parameter Press READ/ ENTER key to adjust the value to 1 (The modified
(© ~1)na © parameter is enabled.) The selected setting value will flash.
<0>
Modify 00
00-03. Sub-RUN Source
6 |CRCEMVICISINVAEICINEIEN"| Press DSP/ FUN back to the advahced"modes.
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B User Parameter Setting (00-41 ~ 00-56) (only for LCD )

00- 41 User Parameter 0 Function Setting

00- 42 User Parameter 1 Function Setting

00- 43 User Parameter 2 Function Setting

00- 44 User Parameter 3 Function Setting

00- 45 User Parameter 4 Function Setting

00- 46 User Parameter 5 Function Setting

00- 47 User Parameter 6 Function Setting

00- 48 User Parameter 7 Function Setting

00- 48 User Parameter 8 Function Setting

00- 50 User Parameter 9 Function Setting

00- 51 User Parameter 10 Function Setting

00- 52 User Parameter 11 Function Setting

00- 53 User Parameter 12 Function Setting

00- 54 User Parameter 13 Function Setting

00- 55 User Parameter 14 Function Setting

00- 56 User Parameter 15 Function Setting

User parameter (00-41 ~ 00-56) can select 16 sets of parameters (01-00 group ~ 24-06 group) and
put them into the list to do the fast access setting.

When the access setting of parameter 13-06 is set to 1, user parameter 00-41 ~ 00-56 can be
displayed and changed.

User parameter 00-41,% 00-56 cam.be changed in the advanced modes, exclusive of being in
operation.

Set value imthe'parameter 6f00-41 ~ 00-56 and set 13-06 to 1.

When 13-06=1, only,parameter of 00-00 ~ 00-56 can be seter read in the advanced modes. 13-06=1
is enabled in'the*parameter setting of 00-41~00-56.

When user would like to leave the screen of user parameters,ipress RESET key and then DSP/FUN

key to select parameter Group 13.
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Example 1: Set 03-00 (Multi-function terminal Function Setting-S1) to user parameter 0 (00-41)

<00-01 - 24-07>

Steps LCD Display Descriptions
Group
01 V/F Pattern
1 02 Motor Parameter Select the start parameter group (00) in the advanced modes.
PARA 00
-41.  User PO =)
o |42 User P1 ress (READ/ ENTER) key and A (Up) / ¥ (Down) to select user
43, User P2 parameter 0 (00-41).
Edit 00-41
3 User P0=00-41 Press (READ/ ENTER) key to the screen of data setting/ read.
00-41 User PO * The selected setting value will flash.

Edit 00-41

User P0=00-41

Press « (Left) / » (Right) and A (Up)/ V¥ (Down) key to set the

12-17=000.00Hz

12-18=0000:0A

4 |03-08 s1 Function Sel ) N . . ; o
<00-01 - 24.07> value to 03-00 ( Multi-function terminal Function Setting-S1)
Edit 00-41 | Press (READ/ ENTER) key to save 03-00 and the digit stops
User PO= 03-00 flashing
5 |03-00 S1 Function Sel and the screen displays User P0 = 03-00; 03-00
<00-01 - 24-07> (Multisfunction terminal Function Setting-S1) has been defined as
00-41: Eew seconds later, the selected digit will flash again.
Monitor
Freq Ref Press (DSP/ FUN) key to the display\of-main screen.
6 12216=000.00Hz * |f users do not press BACK key.in one minute, the screen will

automatically display the-monitor mode ‘shown as the left figure. The
automatically return.timeican be,setvia 16-06.
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Example 2: After one or more parameters in 00-41 ~ 00-56 are set, user parameters settings

are as follows.

Step LCD Display Descriptions
Group
13 Driver Status
14 PLC Setting ;
1 15 PLC Monitor Select the start parameter group (03) in the advanced modes.
PARA 13
06 occess Level Press (READ/ ENTER) and A (Up) / ¥ (Down) key to enter the
2 |-07. Password 1 level of ter (13-06
08, Initialize access level of parameter (13-06).
Edit 13-06
Access Level Press (READ/ ENTER) key to enter the screen of the data setting/
3 1 User Level read.

(0~2)Ser eve * The selected setting value will flash.

<2>
Press A (Up)/ ¥ (Down) key to change setting value to 1 (13-06=1,

_ADV— G01-02 | USer level) and Press (READ/ ENTER) key to save the setting value
(03-00). Then, the digit stops flashing and the screen displays the

Access Level setting value. Few seconds later, the selected digit will flash again.

4 d UserLevel ’

(<O'221 Userilevel (13-06=1) can be set by one or more parameters in the
user parameters of 00-41 ~ 00-56. If users do not set user
parameters, 13-06 will not be set in the user level (setting value=1).

PARA 13

-06. Access Level

5 Press (DSP/FUN) key to the displayiofisubdirectory.
Group
5 00.User Function Press (DSP/FUN)key to the-display of group directory. It is required
to press AC(Up) key to-select Group 00 User Function.

Monitor

Freq Ref Press.(BSP/ FUN) key to enter the main screen. If user would like to

7 12-16=000.00Hz leave the screen of user parameters, press RESET key and then

i DSP/FUN key to select parameter Group 13. Hotkeys are only
12-17=000.00Hz enabled in inverter software V1.4.

12-18=0000.0A

Group

8 00. User Function00 U 13-06 can be selected to be adjusted so leave parameters or enter
13.Driver Status parameter group 00 to edit user parameters is allowable.

PARA 00

. Press (READ/ ENTER) key and A (Up)/ ¥ (Down) key to select
9 S1 Function Sel user parameter 0 (00-41) display.
. Press (READ/ ENTER) key to enter the screen of data setting/ read.

Edit . 00-41 | +The selected setting value will flash.

S1 Function Sel
10 |0 2-Wire (FWD-RUN)

(00~57)

<00 > < 03-00 >

In this example, 03-00 (Multi-function terminal Function Setting-S1)
has been defined as user parameters (00-41). The right bottom
location displays the original parameter group.
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Step LCD Display Descriptions
Edit _ 00-41 | Press A (Up)/ ¥ (Down) key to change the setting value to 2. Use
S1 Function Sel (READ/ ENTER) key to save the setting value.
11 |0 FJoG
(00~57) When the selected setting value does not flash again, the setting
<00 > < 03-00 > | value will be saved to 00-41 and 03-00 simultaneously.
Monitor
Freq Ref Press (DSP/FUN) key to the display of main screen.
12-16=000.00Hz
12 * If users do not press (DSP/ FUN) key in one minute, the screen will
12-17=000.00Hz automatically display the monitor mode shown as the left figure.
12-18=0000.0A The automatically return time can be set via 16-06.

User Parameter Run Mode Structures

A. Define Parameter Group 0~24 as user parameters except parameter 00-00 and 00-41~00-56.

[ Main Screen ] [ Main Menu] [ Subdirectroy] [ READ/ ENTER ]
@

Monitor 2 PARA 00

Freq Ref rqup -00 Control Method

_ - i

12716_00000'-‘2 00 Basic Func. S -01 Motor Direction
12-17 = 000.00Hz N, |01 VIFgeNpg \YY -02 RUN Source
12-18 = 0000.0A 02 .Motor'Parameter

PARA 00 Edit 00-41

/ er PO P User PO

01-00 V/F Pattern. Sel
(01-00 - 24-06)

/ -42 User,Rd -
-43 User R2

-55 User P14
-56 User P15

Note: User level (13-06=1) can be set by one or more parameters in the user parameters of 00-41 ~
00-56.
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[ Main Screen ] [ Main Menu ] [ Subdirectory ] [ READ/ ENTER ]

Monitor PARA 13

Freq Ref . Group -00 KVA Sel
12 - 16 =000 . 00Hz 13 Driver Status -01 S/W Version 1
12-17 = 000.00Hz 5| 14 PLC Setting y -02 Elapsed Time1

12-18 = 0000.0A 15 PLC Monitor

@

® ®

Edit 13-06
Access Level

PARA 13
-06 Access Level
-07 Password 1

-08 Initialize

1 User Level
(0~2)

<2>

@A
@ @
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Group 01-V/F Control Parameters

01- 00 V/F Curve Selection

Range [0~FF)

The V/F curve selection is enabled for V/F mode. Make sure to set the inverter input voltage parameter
01-14.

There are three ways to set V/F curve:

(1) 01-00 = 0 to E: choose any of the 15 predefined curves (0 to E).

(2) 01-00 = OF, use 01-02~01-09 and 01-12 ~ 01-13, with voltage limit.
(3) 01-00 = FF: use 01-02~01-09 and 01-12 ~ 01-13, without voltage limit.

The default parameters (01-02 ~ 01-09 and 01-12 ~ 01-13) are the same when 01-00 is set to F (default)
and 01-00 is set to 1.

Parameters 01-02 ~ 01-13 are automatically set when any of the predefined V/F curves are selected.

This parameter will be affected to reset by the initialization parameter (13-08).

Consider the following items as the conditions for selecting a V/F pattern.
(1) The voltage and frequency characteristic of motor.
(2) The maximum speed of motor.
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Table 4.4.2 5 - 30HP V/F curve selection

Type | Specification | 01-00 VIF curve Type| Specification | 01-00 VIF™
Low
200(\/) Start'ng 8 200 V)
Torque
©
50Hz 0 © 50Hz .
+ ngh 1524, ®)
o 14/ g Starting 9 e
@ [u | 2 Torque 76[1
8 1325 50" |9 0 1325 50 (Hz)
& 1 2 Low
© 60Hz = ;
2 Saturation 2004 & Starting A 200
o) F - Torque
© @ L ®)
60Hz 60Hz i 152 A
50Hz High 146/ ®
X 2 S — M. Starting B 171971
Saturation 251/ T 76(7 |
0 55 (H2) orque 0 153 60 (H2)
) 200(V)
200
72Hz 3 @ 90Hz C ©
v s
: S (Hz = 750" i
.“(_‘;) 153 60 75 (H2) 8 0153 50 98 (Hz)
5 Variable 4 -?:;
"g Torque 1 2004 o 20041 2
S g
) o ©)
o |50Hz . L 120Hz D
5 Variable 5 \ ®) 5
g Torque 2 85 14 g
P 3 2 N § 754/}
o 013 25 50, (H2)| S 0153 60120 (H2)
5 < 5
@ Variable c
> (Def. | 200} 3 2004 »
Torque 3 Val.) O 2
60Hz 180Hz E ©
Variable 7 385‘55 v 14
Torque 4 e L 75/
015 30 60 0153 60 180 (H2)
Type | Specification 01-00 VIF curve’
ZOO(V)
Rated
Horsepower 1200Hz F
Torque 55
(Reducer)
7.5 ;
015 200 800 12002

*1. Values shown are for 200V class inverters; double values for 400V class inverters.

* Select high starting torque only for the following conditions.

(1) The power cable length is > 50m (492ft).

(2) Voltage drop at startup is high.

(3) An AC reactor is used on the input side or output side of the inverter.
(4) Motor power is lower than the inverter rated power.
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Table 4.4.3 40HP and above V/F curve selection

Type | Specification | 01-00 VIF curve"  [Type| Specification | 01-00 V/F curve
Low
ool Starting 8 2004
Torque
© ©
50Hz 0 50Hz .
% righ o
@ sel ] =2 Starting 9 0E7
g 1325 5¢ (H2) E Torque o 1_32’.5 58 (H2)
3 > C
© Hz 1 ki o
© 60z ot = Starting A 200"
c Saturation| F n
[} < Torque
(0] (2) % ®)
60Hz 60Hz . 16.0 A
50Hz High 153[ 77
; 2 | 54 (6 Starting B g5
Saturation 854/} 5 (H2)
e 55 (H2) Torque 015 60
ZOO(V) ZOO(V)
@® ©
72Hz 3 90Hz C
15 [y 15 ok
85/ = 851/ |
_-g 153 60 72 (H2) 8 015 3 60 90 (H2)
g =
2 Variable | & .
© Torque 1 2001 > 200" >
© 5 W
< jon
% 50H S 120H D y
z . b Z
=1 Variable 5 4% ®) g
o Terque™2 40 @ 3 sal /]
: . 1.?3/25 A B 0753 60120 (H2)
g g
3 Variable e =
> (Def. | 200} B 200} 2
Torque 3 Val.) Q ¢
®
60Hz of 180Hz E
Variable | o 50 s 15—,
Torque 4 85 3.9 85/
015 30 60 0153 60180 (H2)

*1. Values shown are for 200V class inverters; double values for 400V class inverters.

* Select high starting torque only for the following conditions.
(1) The power cable length is > 50m (492ft).
(2) Voltage drop at startup is high.
(3) An AC reactor is used on the input side or output side of the inverter.
(4) Motor power lower than the inverter rated power.
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01-02 Maximum Output Frequency

Range [20.0~400.0] Hz"

01- 03 Maximum Output Voltage

Range 200V: [0.1~255.0] V
400V: [0.2~510.0] V

01- 04 Middle output frequency 2

Range [0.0~400.0] Hz

01- 05 Middle Output Voltage 2

Range 200V: [0.0~255.0] V
400V: [0.0~510.0] V

01- 06 Middle Output Frequency 1

Range [0.0~400.0] Hz

01- 07 Middle Output Voltage 1

Range 200V: [0.0~255.0] V
400V: [0.0~510.0] V

01- 08 Minimum Output Frequency

Range [0.0~400.0)] Hz

01- 09 Minimum Output Voltage

Range 200V: [0.0~255.0] V
400V: [0.0~510.0] V

01-12 Base Frequency _ "\

Range [10.0~400.07 Hz

01-13 Base szltw

Range 200V: [0.0~255.0] V
400V: [0.0~6510:0)] V

*1: The setting‘range of01-02 in inverter software V1.3 is [40.0~400.0)

VIF curve setting (01-02 ~ 01-09 and 01-12 ~ 01-13)

Select any of the predefined V/F curves setting..0*to “E’ that best matches your application and the load
characteristic of your motor, choose a custom curve setting ‘F " er ‘FF’ to set a custom curve.

Important:
Improper V/F curve selection can resultiinfow motor torque or increased current due to excitation.

For low torque or high speed applications, the motor may overheat. Make sure to provide adequate cooling
when operating the motor under these conditions for a longer period of time.

If the automatic torque boost function is enabled (parameter 01-10), the applied motor voltage will
automatically change to provide adequate motor torque during start or operating at low frequency.

Custom V/F Curve Setting:

A custom curve selection allows users to set parameters 01-02 ~ 01-13 whereas a predefined curve
selection does not.
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Output Voltage
V)

A

(01-03) Vmax
(01-13) Vbase

(01- 05) Vmid2
(01-07) Vmid1
(01-09) Vmin
Output
> Frequency
Fmin Fmid1 Fmid 2 Fbase Fmax (Hz)

(01-08) (01-06) (01-04) (01-12) (01-02)

Figure 4.4.10 Custom V/F curve

When setting the frequency related parameters for a custom V/F curve values make sure that:

Fmax > Foase > Fmiaz > Fmig1 >Fmin
(01-02) (01-12) (01-04) (01-06) (01-08)

The ‘SE03’ V/F curve tuning error is displayed when the frequency values are set incorrectly.

When 01-04 and 01-05 (or 01-18 and 01-09) are set to 0, the inverter ignores the set values of Fmin2 and
Vmin2.

When the control mode is changedparameter 00-00, 01-08 (F i) and 01-09 (Vmin) will automatically be
changed to the default settingiof the sele€ted control mode.

SLV (Sensorless vector.control)
Enter the motor data in parameter group 17 for SV and 8LV control.mode (00-00) and perform auto-tuning.
In the SLV mode the V/F curve normally does net have to bete-adjusted after a successful auto-tune.

The maximum output frequency setting 01-02 (Fmax);, base frequency 01-12 (Fbase) or minimum output
frequency 01-08 (Fmin) can be adjusted but thewoltage is automatically adjusted by the internal current
controller.

Set the base frequency (01-12, Fbase) to the motor rated frequency on the motor nameplate.

Perform the auto-tuning procedure after adjusting parameters 02-19 or 17-04 to reduce the voltage at
no-load operation.

Motor jitter can be reduced by lowering the no-load voltage. Please note that lowering the no-load voltage
increases the current at no-load.
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01-10 Torque Compensation Gain

Range [0.0~2.0]

In V/F mode the inverter automatically adjusts the output voltage to adjust the output torque during start or
during load changes based on the calculated loss of motor voltage.

The rate of adjustment can be changed with the torque compensation gain parameter.

Refer to the torque compensation gain adjustment shown in Figure 4.4.11.
Output Voltage

100%

Torque
Increase

4

Torque
Decrease

» Base frequency

Figure 4.4.11 Torque compensation gain to increase/decrease output torque

Increase value when:
e  The wiring between the inverter and the motor is too long
° The motor size is smaller than the inverter size

Note: Gradually increase the*torqlie compéensation value and make sure the output current does not
exceed inverter rated current:

Reduce value when:
o When experiencing motor vibration

Important:

Confirm that the output current at low speed dees notexceed\the rated output current of the inverter.

01-14 Input Voltage Setting”-* , &

200V: [155.0~255.0] V

Range | 40ov: [310.0~510.0]

Set the inverter input voltage (E.g. 200V / 208V / 230V / 240V or 380V / 415V / 440V / 460V / 480V).

This parameter is used as a reference for predefined V/F curve calculation (01-00 = 0 to E), over-voltage
protection level, stall prevention, etc...

01-15 Torque Compensation Time

Range [0~10000] ms

Set the torque compensation delay time in milliseconds.

Only adjust in the following situations:

Increase value when:

3 When experiencing motor vibration
Decrease value when:

. When motor torque response is too slow
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Group 02-IM Motor Parameter

02- 00 No-load Current
Range [0.01~600.00] A
02- 01 Rated Current
Range VIF mode is 10%~200% of inverter’s rated current. SLV mode is 25%~200% of
inverter’s rated current.
02-03 Rated Rotation Speed
Range [0~60000] rpm
02- 04 Rated Voltage
Range 200V: [50.0~240.0] V
400V: [100.0~480.0] V
02- 05 Rated Power
Range [0.01~600.00] KW
02-06 Rated Frequency
Range [10.0~400.0)] Hz
02-07 Poles
Range [2~16] (Even)
02-09 Excitation Current
Range [15.0~70.0) %
02-10 Core Saturation Qgﬁcient 1
Range [0~100] %
02-11 Core Satiitation qu}@‘é%t 2
Range [0-100] %
02-12 \(‘\bo‘é SathVCoefficient 3 TN
Range [80+300) %
0213 [ Core Loss A0 5\ U”
Range [0.0~15.0) %
02-15 Resistance between Wires{\\ w «6})' )
Range [0.001~60.000] Q
02-16 Rotor Resistance '\f(}j PR &
Range [0.001~60.000] Q
02-17 Leakage Inductance *
Range [0.01~200.00] mH
02-18 Mutual Inductance
Range [0.1~6553.5] mH
02-19 No-Load Voltage
Range 200V: [50~240] V
400V: [100~480) V
02-33 Leakage Inductance Ratio
Range [0.1~15.0] %
02-34 Slip Frequency
Range [0.1~20.0] Hz

*1: The setting range of 02-07 in inverter software V1.3 is [2~8] (Even).
In most case no adjustment is required after performing an auto-tune except when using the inverter in
special applications (e.g. machine tool, positioning, etc...).

Please refer to parameter group 22 for permanent magnet motor parameters.

4-87




(1) Number of motor poles (02-07)
Set the number of motor pole according to the motor nameplate.

(2) Motor rated power (02-05)
Set the motor power according to the motor nameplate.

(3) Motor rated current (02-01)
Set the motor rated current according to the motor nameplate.

(4) Motor rated voltage (02-04)
Set the motor rated voltage according to the motor nameplate.

(5) Rated frequency of motor (02-06)
Set the motor rated frequency according to the motor nameplate.

(6) Rated rotation speed of motor (02-03)
Set the motor rpm according to the motor nameplate.

(7) No-load motor voltage (02-19)

Parameter determines the rated flux during motor’s rated rotation in SLV control mode. Set the value of
this parameter to the same value as parameter 17-08 (02-19 for motor 2). A value of 10~50V below the
input voltage level ensures that the motor is capable of providing adequate torque performance when
operating at nominal speed (or higher speed). Setting the value to small can result in a reduction in
no-load current, weakened motor flux and an increase in motor current while the motor is loaded.

(8) Motor excitation current (02-09)

e This parameter issautomatically set via auto-tuning. It required manual adjustment without
auto-tuning.

e Start tunigifrom 33% when"doing manual adjustment. If the output value of no-load voltage (12-67)
is higher than the*setting value of no-load voltage (17-08), the'motor excitation current is adjusted
downward;ifithe’value (12-67) is lower than the value {17-08), the motor excitation current is
adjusted upward.

e Adjust the value of motor excitation current (02-09) will charige the value of the motor leakage
inductance (02-17) and motor mutual inductance (02-18).

(9) Setting of motor core saturation coeffi€ients 142 and 3 (02-10, 02-11, 02-12)

These parameters are automatically,set during auto-tune. No adjustment required. Parameters are set
to 50% for 02-10, 75% for 02-11 and 137.5% for 02-12 to reduce the impact of core saturation. The
motor core’s saturation coefficient is defined as a percentage of the motor excitation current. When the
motor flux reaches 137.5% level, the core’s saturation coefficient shall be greater than 137.5%. When
the motor flux is 50% or 75%, the core’s saturation coefficient is required to be less than 50% and 75%.

Es3*mp — — — — — — — — —

Im: 02-09 Motor Excitation Current

Ks1: 02-10 Motor Core Saturation Coefficients 1
Ks2: 02-11 Motor Core Saturation Coefficients 2
Ks3: 02-12 Motor Core Saturation Coefficients 3

mF—— - —- — =

|
Ks2*¥lml — — — — — I
Ksl*mp — — — = !

|

P Y S —
0% TAee 100%  137.5%
Figure 4.4.12-a Y-equivalent model of an induction motor

Flux
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(10) Motor core loss (02-13)
Set motor core loss as the percentage of the motor rated power.

3 x Motor core loss (watt) .
Motor rated power (watts, 02-05) % 100%

% Weore (02-13) =

Note: In V/F mode motor core loss (02-13) is used to for torque compensation.
(11) Motor line to line resistance (02-15)

(12) Motor rotor resistance R2 (02-16)

(13) Motor leakage inductance (02-17)

(14) Motor mutual inductance (02-18)

(15) Motor no-load current (02-00).
Value is calculated based on the motor rated frequency (17-05) and motor rated current (17-03).

In V / F control mode, the output current is greater than the no-load current with slip compensation is
enabled.

Note: The value of 02-01 needs to be greater than the value set in parameter 02-00, otherwise warning
message "SE01" out of range error will be displayed.

R Likg Iy

o d

L R2

g9.:lip

Eigure 4.4.12-b Y-equivalent model of an induction motor

(16) Motor Leakage. Inductance Ratio (02-33)

e This parameter is set by the conversion ofymanual adjustment function. This adjustment does not
have the magnetic function. Normally, it.does natirequire adjustment.

o Definition of leakage inductance’ratio is_the:ratio of leakage inductance to rotor inductance. If
default setting is 3.4%, adjust this ratio.changes the parameter of motor leakage inductance. The
formula of this ratio is as follows;

;= LIKg

Lr

¢ When the ratio of leakage inductance is too high or too low, it may cause the motor jittering with
different sound and without operation. The general setting range is 3.0%~5.0% and 4.0% is the
relatively common value for motor operation normally. The ratio of leakage inductance is adjusted
depending on different motor types.

(17) Motor Slip Frequency (02-34)
e This parameter is set by the conversion of manual adjustment function. This adjustment does not
have the magnetic function. Normally, it does not require adjustment.
e The default setting is 1Hz and the value of motor slip frequency is obtained from motor nameplate.
Take 4-pole motor with 60Hz for example,

120 x Frequence 120x60

Pole

motor nameplate is 1700 rpm, then Slip = % =1.67Hz.

Synchronous speedis N = =1800 rpm and the rated speed in the
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Note: Adjusting the motor slip frequency changes the parameter of rotor resistance and the value of slip
frequency is adjusted depending on different motor types.

Group 03- External Digital Input and Output Parameters

03-00 Multi-function terminal function setting — S1
03- 01 Multi-function terminal function setting — S2
03- 02 Multi-function terminal function setting — S3
03-03 Multi-function terminal function setting — S4
03- 04 Multi-function terminal function setting — S5
03-05 Multi-function terminal function setting — S6
[0] : 2-Wire Sequence (ON: Forward Run Command)
[1] : 2-Wire Sequence (ON: Reverse Run Command)
[2] : Multi-Speed Setting Command 1
[3] : Multi-Speed Setting Command 2
[4] : Multi-Speed Setting Command 3
[5] : Multi-Speed Setting Command 4
[6] : Forward Jog Run Command
[7] : Reverse Jog Run Command
[8]) : UP Frequency Increasing Command
[9] : DOWN Frequency Decreasing Command
[10] : Acceleration/ Deceleration Setting Command 1
[11]) : Inhibit,Acceleration/ Deceleration Command
[12] : Main/Alternative Run command Switching
[ 13]).+«"Main/Alternative Frequency Command Switching
[44) - Emergéncy Stop (Decelerate to Zero and Stop)
[15] : External Baseblock Command (Rotation'freely to Stop)™
[16 )+ "PID Control Disable
[47]) : Fault Reset (RESET)
[18] : Reserved
[19] : Speed Search 1(fromithe maximunt frequency)”
Range [20] : Manual Energy Saving Function

[21] : PID Integral Reset

[22] ~ [23] : Reserved

[24] : PLC Input

[25] : External Fault

[26] : 3-Wire Sequence (Forward/ Reverse Command)
[27]) : Local/ Remote Selection

[28] : Remote Mode Selection

[29]) : Jog Frequency Selection

[30]) : Acceleration/ Deceleration Setting Command 2
[31]) : Inverter Overheating Warning

[32])] : Reserved

[33] : DC Braking*'

[34] : Speed Search 2 (from Frequency Command)*'
[35] : Timing Function Input

[36] : PID Soft Start Disable

[37] ~ [40] : Reserved

[41]) : PID Sleep

[42) ~ [46] : Reserved

[47] : Fire Mode (Forced to Run Mode)

[48]) : KEB Acceleration
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[49] : Parameters Writing Allowable
[51] ~ [52] : Reserved

[54] : Switch PID1 and PID2
[55)] : RTC Time Enable

[56]) : RTC Offset Enable

[57] : Forcing Frequency Run
[58]) : Run Permissive Function

[50] : Unattended Start Protection (USP)

[53]) : 2-Wire Self Holding Mode (Stop Command)

*1: It can not be selected on the items 15, 19, 33, and 34 while using the permanent magnetic (PM)

motor.

Refer to the multi-function digital input and related parameters in the following Fig. 4.4.13

Related Parameters

0O 00— si
o o D S2
o o D S3
o' o D 5%
OWO b P
O O D S6

D _.24YG

Figure 4.4.13 Multi-function digital input and related parameters

4-91

03-00

03-01

03-02

03-03

03-04

03-05




Table 4.4.4 Multi-function digital input setting (03-00 ~ 03-05) (“O”: Enable, “X”: Disable)

Function Control mode
Value Name LCD Display Description VIF |SLV gl'_‘(',
2-wire type . . .
2-Wire 2- wire (ON : Forward operation
0 (Forwe?rd (FWD-RUN) command). OO0 ] O
operation)
2-wire type . . .
2-Wire 2- wire (ON : Reverse operation
1 (Rever_se (REV-RUN) command). O|0O0]|O
operation)
Multi-Speed
2 Setting Command |Muti-Spd Ref 1 |Multi-Speed Reference 1 O[O ]| O
1
Multi-Speed
3 |Setting Command |Muti-Spd Ref 2 |Multi-Speed Reference 2 0O|l0O0|O
2
Multi-Speed
4 Setting Command |Muti-Spd Ref 3 Multi-speed Reference 3 O O (@)
3
Multi-Speed
5 |Setting Command [Muti-Spd Ref 4 |Multi-speed Reference 4 OO0 ]| O
4
Forward Jog Run ON: Forward operation in jog mode
6 Command FJOG (00-18) 010]0
Reverse Jog Run ON: Reverse operationin jog mode
/ Command RJOG (00-18) 010]0
UP Frequency ON: Command of output frequency
8 |[Increasing UP command increasing (only used by support of OO0 ]| O
Command DOWN command).
DOWN Frequency SOWN ON: Command of output frequency
9 |Decreasing decreasing (only used by, supportof | O | O | O
command
Command UP command).
Aceeleration/
Deceleration Acc/Decel Time|Acceleration/deceleration time.selection
10 ) 3 o|lO|O
Setting Command |Selection 1 command1
1
Inhibit
11 Acceleratl_on/ AC.C/.DEC ON: Acceleration/deceleration prohibiton | O | O | O
Deceleration Inhibit
Command
Main/Alternative . .
12 |Run command Run Change _|Run command source is set by alternative ololo
o Sel run command (00-03).
Switching
Main/Alternative
13 Frequency Freq Change |Frequency command source is set by ololo
Command Sel alternative frequency command (00- 06).
Switching
Emergency Stop
14 |(Decelerate to E-Stop ON: Emergency stop input O|]0O0|O
Zero and Stop)
External
Baseblock
15 |[Command Ext. BB ON: Inverter base interdiction O|]0O0|O
(Rotation freely to
Stop)
16 |F\D Control PID Disable  |[ON: PID control disable o|lo|o
Disable
17 |Fault Reset Fault Reset Fault reset O|lO|O
18 |Reserved Reserved Reserved - - -
Speed Search
1(from the Speed Search |ON: Search the speed from the maximum
19 : o0 | O
maximum 1 output frequency
frequency)
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Function

Control mode

Value Name LCD Display Description VIF |SLV s"’l'_‘(',
Manual Energy _ ON: Manual energy sa\_/ing control is
20 Savi X Energy saving based on the settings of 11-12and | O | X | O
aving Function 11-18.
21 |PID Integral Reset [PID I-Reset ON: PID integral value reset O|0O0]|O
22~23 |Reserved Reserved Reserved - - -
24 [PLC input PLC Input ON: Digital PLC input OO0 ]| O
25 |External fault Ext. Fault ON: External fault alarm O|lO|O
3-wire control (forward/reverse
command). ON: Reverse; OFF: Forward.
3-Wire Sequence |3 \yire When the parameter is set to 26 > terminal
26 (CF(;)r;vsr/:ar%l)?everse (FWD/REV) S1 and terminal will become operation ©10|0
command and stop command
respectively, and their original functions
will be closed.
ON: Local mode (via the digital operator)
Local/ Remote OFF: Freque;ncy commapd and oper_ation
27 Selection Local/Remote comma_nd will be determined accordingto| O | O | O
the setting of parameter (00-02 and
00-05)
28 Remote Mode Remote Mode [ON: RS-485 communication ololo
Selection Sel OFF: Control circuit terminal
29 éog Frgquency JOG FregrRef [ON: Selection jog frequency command oO|lO|O
election
Acceleration/
30 Deceleration Acc/Decel Time[Acceleration/deceleration time selection olol| o
Setting Commafid |Selection 2 command?2
2
Inverter
31 |Overheating Overheat Alarm 1 Ipver:er ﬂ\l/(ej_rhelat a(l;_rir;\ (OH2) o|lO|O
Warning (OHZ2)’ iNPUICWII digaldH )
32 |Reserved Reserved Reserved - - -
33 |DC Braking gc Baxc ON: Réfform DC braking olo|o
ommand
Speed Search 2
34 (ffom Frequency gpeed SearqQ ON: Search'speed from set frequency O|]0O0|O
Command)
Timing Function _ .Set the t!me function at 03-33, 03-34
35 Timer Input .Set the time function output at 03-11, O|]0O0|O
Input 03-12
36 |00 SoftStart FID 8PS ON: PID slow-start off olo|o
isable Disable
37~40 |Reserved Reserved Reserved - -] -
41 |PID Sleep PID Sleep ON: PID Sleep O[O0 ] O
42~46 |Reserved Reserved Reserved - ' -
Fire Mode (Forced| .. ON: Turn off hardware and_softwa_re fgult
47 t Fire Mode or alarm protection (a special application | O | O | O
0 Run Mode)
of HVAC)
48 |KEB Acceleration |KEB Accel. ON: KEB acceleration start O X | X
Parameters _ ON: All parameters are writable.
49 Write-in Allowed Write Enabled [OFF: Except reference frequency (00-05) | O | O | O
all parameters are write-protected.
ON: After power is input - the inverter
ignores the operation command
50 g;‘;tetgtrl‘gﬁ‘zuséﬂ)t USP OFF: After power is input - the inverter will O | O | O
return the operation status before
power is cut off.
51~52 |Reserved Reserved Reserved -1 -] -
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Function Control mode
Value Name LCD Display Description VIF |SLV s';'_‘(',
2-Wire Self . . .
53  |Holding Mode 2-Wire (STOP) 2-Wire Self Holding Mode (ON: Stop olo| o
Command).
(Stop Command)
Switch PID1 and ON: PID1 enabled
% lpiD2 PID2Enable |5rF: pip2 enabled e
55 |RTC Time Enable |3 = ™" |ON:RTC Time Function Enabled olo|o
56 |RTC Offset Qffset Time | \:RTC Offset Enabled olo]|o
Enable Switch
ON: Run on Forcing Frequency (23-28)
Forcing Frequency|Force Ere OFF: Determine frequency reference and
57 Run g Freq y cmd q run command depending on the olO|O
setting of parameter (00-02 and
00-05)
58 Run P_erm|sswe Safety Function|ON: Stop on the setting of 08-30 olO|O
Function
03-0X =00: 2-wire control: forward operation
03-0X =01: 2-wire control: reverse operation. Refer to the 2-wire operation mode in Figure 4.3.1.
03-0X =02: Multi-speed setting command 1.
03-0X =03: Multi-speed setting command 2.
03-0X =04: Multi-speedrsetting command'3.
03-0X =05: Multi-speed setting“€command 4.
03-0X =29: Jog frequency selection (setting =29).

Select frequency reference using the multi-function digital input.
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Table 4.4.5 Multi-speed operation selection

Multi-function digital input (S1 ~ $6)
Speed Jog Multi-speed|Multi-speed|Multi-speed|Multi-speed Frequency selection
frequency | frequency | frequency | frequency | frequency
reference 4 3 2 1
1 0 0 0 0 0 Fre.quency command ]2( 05-01) or
main speed frequency
Auxiliary speed frequency or
2 0 0 0 0 1 frequer?:y F;eferenc?a 2 ( 0}%-01)
3 0 0 0 1 0 Frequency command 3 ( 06-02)
4 0 0 0 1 1 Frequency command 4 ( 06-03)
5 0 0 1 0 0 Frequency command 5 ( 06-04)
6 0 0 1 0 1 Frequency command 6 ( 06-05)
7 0 0 1 1 0 Frequency command 7 ( 06-06)
8 0 0 1 1 1 Frequency command 8 ( 06-07)
9 0 1 0 0 0 Frequency command 9 ( 06-08)
10 0 1 0 0 1 Frequency command 10 ( 06-09)
11 0 1 0 1 0 Frequency command 11( 06-10)
12 0 1 0 1 1 Frequency command 12 ( 06-11)
13 0 1 1 0 0 Frequency command 13 ( 06-12)
14 0 1 1 0 1 Frequency command 14( 06-13)
15 0 1 1 1 0 Frequency command 15 ( 06-14)
16 0 1 1 1 1 Frequency command 16 ( 06-15)
17 1" - — - = Jog frequency command (00-18)

0: OFF, 1: ON, —: Ignore

*1

*2.

. Jog frequency terminal has ahigher priority than multi-speed reference™, to 4.

When parameter 00-05=0%(frequency reference input = digitalioperator), multi*speed frequency 1 will be

set by 05-01 frequency‘reference setting1). When parameter-00-05=1 (ffequency reference input=control
circuit terminal), "multi-speed frequency command 1 .is‘input through analog command terminal Al1 or
Al2).

*3.

Multi-speed operation is disabled when PID is\enabled:

Wiring Example: Fig. 4.4.14 and 4.4.15'show an exanmiple of a 9-speed operation selection.

24VG

S1 Forward Run / Stop (03-00 = 0)

S2 Reverse Run / Stop (03-01 = 1)

S3 Multi-Step Speed Ref 1 (03-02 = 2)
S4 Multi-Step Speed Ref 2 (03-03 = 3)
S5 Multi-Step Speed Ref 3 (03-04=4)
S6 Jog Frequency Reference (03-05=29)

Figure 4.4.14 Control Terminal Wiring Example
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A

Frequency

Reference ,
’ (06-07)
/ (06-06)
’ (06-05)
aux.
speed

*1 rof /_ (06-04;
master
speed (06-03)
ref ,
(06-02)
(06-01)
(05-01 (00-18)
> t
speed | speed | speed | speed | speed| speed | speed | speed | speed
1 2 3 4 5 6 7 8 9
Terminal
Forward RUN(S1) >t
Multi- step s3 0 1 0 1 0 1 0 1 0 .t
speed Ref1 (83) 4
Multi- step (S4) 0 0 1 1 0 0 1 1 0 ot
speed Ref2 .
speed Refd (39 >t
JOG Frequency, 1 R
Ref (S6) >t

Figure 4.4.15 9-speed timing diagram

*1.  When 00-05=1, multi-speed frequency reference is set by-analog input Al1 or Al2.

03-0X =06: Forward jog run command, uses,jogfrequency parameter 00-18.

Notes:
- Jog command has a higher priority than other frequency reference commands.
- Jog command uses stop mode set in parameter 07-09 when Jog command is active > 500ms.

03-0X =07: Reverse jog run command, uses jog frequency parameter 00-18.
Notes:
- Jog command has a higher priority than other frequency reference commands.

- Jog command uses stop mode set in parameter 07-09 when Jog command is active > 500ms.

03-0X =08: UP frequency command; set parameter 00-05 Frequency command to 2 to activate. Refer to
parameter 11-56 for UP/DOWN mode.

03-0X =09: Down frequency command; set parameter 00-05 Frequency command to 2 to activate. Refer
to parameter 11-56 for UP/DOWN mode.

Note: UP/DOWN frequency command follows standard acceleration and deceleration times Tacc1 /

Tdec1 (00-14, 00-15) or Tacc2 / Tdec 2 (00-16, 00-17) and requires both UP and DOWN functions 08 and
09 to be programmed to the digital input terminals.
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Note: SE02 DI terminal Error will be displayed when:

- When only the UP or DOWN command function is programmed to the digital inputs.
- When both UP and DOWN command are activated simultaneously.

For the examples of UP/DOWN control wiring and operation, please refer to Figure 4.4.16 and 4.4.17.

—O S1 Forward Run / Stop (03-00 = 0) UP Command 1 0 0 1
—O S5 Up Command (03-04=8) (Terminal S5)

Down Command

(Terminal S6) 0 1 0 1
—O S6 Down Command (03-04=9)

Operation '?S(I;e)l (B\e/:/ﬁ) Hold | Hold

24VG

Figure 4.4.16 UP/DOWN wiring and operation example

Power
Supply

Forward —
Run

Up
Command

Down
Command

>t

FUL
(00 -M2)
Output S, 1

Erequency
Fu / *
(00-13 ) \ 2
t

et e

Hold Hold
Figure 4.4.17 Up [ Down command timing diagram

UP / DOWN Command Operation

When the Forward Run command is active and the UP or Down command is momentarily activated the
inverter will accelerate the motor up to the lower limit of the frequency reference (00-13).

When using the UP / Down command, the output frequency is limited to the upper limit of frequency
reference (00-12) and the lower limit of frequency reference (00-13).

The UP / DOWN command uses acceleration 1 or 2 / deceleration time 1 or 2 for normal operation Tacc1 /
Tdec1 (00-14, 00-15) or Tacc2 / Tdec 2 (00-16, 00-17).

Refer to 03-40 UP/ DOWN frequency width setting for using other functions of UP/ DOWN. (It is enabled in
inverter software V1.4)

Frequency reference retention is active when parameter 11-58 is set to 1 and the frequency reference is
saved when power is lost and retrieved when power is restored.

(1). When 11-58 = 1 and the operation command is active, the output frequency will accelerate to the
previously stored frequency command.
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(2). When 11-58 = 0 and the operation command is active, the output frequency will accelerate to the
lower limit of frequency reference (00-13).

03-0X =10: Acceleration/deceleration 1 selection

03-0X =30: Acceleration/deceleration 2 selection
Refer to the "multi-function digital input terminals select acceleration/ deceleration time” in Table 4.4.1 and
Figure 4.4.6.

03-0X =11: Inhibit acceleration/deceleration command (hold command)

When activated suspends the acceleration / deceleration operation and maintains the output frequency at
current level.

If 11-58 = 1, the frequency reference value is saved when the acceleration/deceleration inhibit command is
active. Deactivating the acceleration / deceleration inhibit command resumes acceleration / deceleration.

If 11-58 = 1, the frequency reference value is saved when the acceleration/deceleration inhibit command is
active and even when powering down the inverter.

Refer to Fig.4.4.18. as an example.

A
Power
Supply

ON OFF ON

\ 4
—

Forward D
Run
InRibit 4
ACC/DEC
€ommand

v
—

Frequency Fref 1
Reference

Fref

Fref 1

Output
Frequency Fref . *q

*2
>t

D <>

Hold Hold
Figure 4.4.18 Inhibit acceleration / deceleration command operation

*1. When 11-58 = 1, and acceleration / deceleration inhibit command is activated, the frequency reference

is stored even when powering down the inverter. When a run command is given (e.g. run forward) and the

acceleration / deceleration inhibit command is active, the inverter will accelerate to the previously stored
frequency reference.

*2. When 11-58 = 0, and a run command is and the acceleration / deceleration inhibit command is active,
the frequency reference and output frequency will remain at zero.

03-0X =12: Main/Alternative Run command Switching

Run command source is set by alternative run command (00-03) when function terminal is active. When
function terminal is set to 27 (Local/ Remote control selection), the priority will higher than the switch of
main/ alternative run command.

03-0X =13: Main/Alternative Frequency Command Switching
Frequency command source is set by alternative frequency command (00- 06) when function terminal is

4-98



active. When function terminal is set to 27 (Local/ Remote control selection), the priority will higher than the
switch of main/ alternative frequency command.

03-0X =14: Emergency stop (decelerate to zero and stop)
Refer to the "deceleration time of emergency stop" of parameter 00-26.

03-0X =15: External Baseblock Command (coast to stop)
Execute the base block command by the use of ON / OFF way of multi-function digital input terminal, and
prohibit the inverter output.

During run: When an external base block command is activated, the keypad displays "BBn BaseBlock
(Sn)", indicating the inverter output is turned off (n indicates the digital input number 1 — 6). Upon removing
the base block signal, the motor will run at the frequency reference. If speed seach from frequency
reference is active the inverter output frequency starts from the frequency reference and searches for the
coasting motor speed and continue to operate. If speed search is not active the output frequency starts at
OHz.

During deceleration: When an external base block command is activated, the keypad displays "BBn
BaseBlock (Sn)", indicating the inverter output is turned off (n indicates the digital input number 1 — 6).
Upon removing the base block signal, the motor is stopped or will coast to a stop and the inverter will
remains in the stop condition.

During acceleration: When an external base block command is activated, the keypad displays "BBn
BaseBlock (Sn)", indicating the inverier output is turned off (n indicates the digital input number 1 — 6).
Upon removing the base block signal, the motor will run at the frequency reference. If speed seach from
frequency reference is active’the inverter output frequency starts from the frequency reference and
searches for the coasting'motor speed and continue to operate. If speedsearch is not active the output
frequency starts«at,0Hz.

Run
Command

External
Baseblock

=
v
—

! {Speeql search

I
I
I
I
I
1
I
i
Outpu | VAR
Frequency : : “«.._\
I I T
] - .

>t
I |

D «—— Coast to
Coast to stop
stop

Figure 4.4.19 External base block operation

03-0X =16: PID control disable.
03-0X =17: Fault reset

The output becomes active when the inverter trips on a fault. Upon an inverter fault the inverter output will
turn off (base block) and the keypad displays the dedicated fault message.

When fault occurs, the following actions can be used to reset the fault:

1. Program one of the multi-function digital inputs (03-00 to 03-05) to 17 (reset fault) and active input.*
2. Press the reset key of the digital operator (RESET).*
3. Recycle power to the inverter. Important Note: If a run command is active during power-up, the
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inverter will start running automatically.
* To reset an active fault the run command has to be removed.

03-0X =19: Speed Search 1 (from the maximum frequency).

03-0X =34: Speed Search 2 (from the frequency command).
Refer to the "speed search" function in the parameter group 7 (start/ stop control function).

03-0X =20: Energy saving enabled
Manual energy savings function is set with parameters 11-12 and 11-18.
For the manual energy saving operation refer to Figure 4.3.78.

03-0X =21: PID integral reset
03-0X =25: External fault

Activating the external fault input will turn off the inverter output and the motor will coast to a stop. The
keypad displays the external fault message “EFn Ext. Fault (Sn)”, where n is the input terminal number.

03-0X =27: Local / Remote selection.

Switch the inverter frequency reference source between Local (keypad) or Remote (control circuit
terminals or RS485). Use parameter 00-05 (Main frequency command source selection) and 00-02 (Run
command selection) to select the remote source.

Note: In 3-wire operation terminal S/and S2 are reserved for run/stop operation and the Local / Remote
function can only be set to digital input terminals S3 to S6 (03-02 to 03-05).

Note: To switch betweenilacal and remote‘the inverter has to be stopped.

Input Mode Frequency Reference / Run/Step Command Source

- Frequency reference and Run=Stop from Keypad.

ON Local - LEDs SEQ and REF areoff.

- Frequency reference source selected by parameter 00-05 and
OFF Remote Run-Stop saurce' selected\by parameter 00-02.
- LEDs SEQ and REFtare on.

03-0X =28: Remote mode selection

Switch between terminal source and communication (RS-422/RS-485) source for frequency reference and
operation command.

In Remote mode, indicators of SEQ and REF are on; you can use terminals Al1 and Al2 to control the
frequency command, and use terminals S1, S2 or communication terminal RS-485 to control the operation
command.

Input Mode Frequency Reference / Run/Stop Command Source
o - Frequency reference and run/stop command control via communication
ON Communication (RS-422/RS-485).
OFF Terminal - Frequency reference source from Al1 / Al2 input (00-05=1) and

Run-Stop command from terminals S1/ S2 (00-02=1).

4-100



( Set one of 03-00 to 03-05 =27)
( Local Mode)|  -CD Digital ON
Operator ,
! Frequency Reference
and
7 Run Command
OFFO
RS - 422/485 ON

communications

( Remote Mode)

Control circuit 1
O

1

]

terminals OFF

( Set one of 03-00 to 03-05 =28 )

Figure 4.4.20 Remote mode operation selection

To switch the frequency reference and operation command input between communication RS-485 and
control terminals the following parameters have to be set:

1. 00-05=1 (use control terminal Al1 or Al2 as reference frequency source)
2. 00-02=1 (use control terminal S1 or S2 for operation command)
3. Set one of the digital input terminals (03-02 to 03-05) to 28 (Operation selection of remote mode)

03-0X =24: PLC Input

It is required to match DriveZLink program.: Ladder diagram is edited in the PLC program. When the
message output is conducted, this message will be sent to the inverter.

03-0X =26: 3-WirezSequence {Ferward/ Reverse Command)

When the digital inputterminals (S3~S6) is set to 26, terminal§1 and S2 will' become the run command
and stop command.:Refer to Fig.4.4.2.

03-0X =29: Jog Frequency Selection
When 00-18 (Jog Frequency) is set up, thejinverter depénds on this frequency for command when it is ON.
03-0X =30: Acceleration/ Deceleration Setting.Command 2

When it is ON, the inverter will be activexdepends on the acceleration time 2 of 00-16 and deceleration time
2 of 00-17.

03-0X =31: Inverter overheat warning

When input is active the inverter displays warning message "OH2" and continues operation. Deactivating
the input reverts back to the original display. Warning message does not require resetting the inverter.

03-0X =33: DC braking

When input is active DC-Injection braking is enabled during start and stopping of the inverter.
DC Injection braking is disabled when a run or jog command is active. Refer to the DC braking time
diagram in Fig.4.4.21.
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Run
Command
(or Jog command) OFF ON
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DC injection 4 !
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Output >t
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<— The larger of 01-08
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(Fmin) V .
{ >
DC ' DC
injection injection
Brake Brake

Figure 4.4.21 DC braking timing diagram
03-0X =35: Timing function
Refer to the "time function" parameter 03-37 and 03-38.

03-0X =36: PID Soft start disable
Refer to the "PID Control" function of PID function parameter group 10.

03-0X =47: Fire mode (Foreced to operation mode)

When input is active disables all inverter warning and hardware (exclusive of SC) protections. This function
is commonly used in commercial applications where the inverter controls an exhaust fan and needs run to
destruction in case of a fire.

03-0X =48: KEB acceleration
When input is active enables KEB (Kinetic Energy Braking) during acceleration. Refer to the parameter
description of 11-47 and 11-48.'Note: To enable set parameter 11-47 to a value greater than 0.

03-0X =49: Parameters'write-in allowed
When input is active allows parameter to be changed.

Note: When none of the«digital input terminals are set to function49, parametenwrite-in protection is
controlled by parameter-3-06.

> P |

Input Parameter Save A AN
ON Parameters Write Enabled

OFF Parameters Write Protected

03-0X =50: Unattended Start Protection (USP)

When input is active prevents inverter from starting automatically when a run command is present at time
of power-up. Please refer to Fig.4.4.21a for more details.

Power
Supply

Run ‘ |
command | | | |
T T

Fault ! I
(Alarm)y |
|

|

|

|

i | i
| | |
| | |
T B | :
Fault | i i
Reset ; ! i : H i i ¢
1 [ 1
usp | 1 | [ \ |
— :
} b | Lo Lo ! i
I 1 ! | [ MR O, S
Output I ! ! | [ . |
| 1 ! | [ [ |
Frequency ! ! ! | ! h b I
. . ! . L ) ¢

et

— —
When UPS is on after ¢ the alarm is cleared = If the RUN command

powerup, the UPS during RUN command, is already OFF at
warning will clear when the inverter output powerup, the inverter
the RUN command tums  estarts automatically, ~ output starts nomally.
off.

Figure 4.4.21a Unattended Start Protection

4-102



03-0X =53: 2-Wire Self Holding Mode (Stop Command).

Refer to the “2-wire operation with hold function” of parameter 00-02.
03-0X =54: Switch PID1 and PID2

It will switch PID1 to PID2 when PID2 is ON.

03-0X =55: RTC Time Enable

When 16-13 (RTC timer function) = 2 (DI setting) and RTC Time Enable is ON, RTC timer function is
enabled.

03-0X =56: RTC Offset Enable

When 16-30 (Selection of RTC Offset) = 2 (DI setting) and RTC Offset Enable is ON, the inverter will run
depending on RTC offset time setting (16-31).

03-0X =57: Forced Frequency Run

This function enables with the corresponding of parameter of 23-28 and the source of frequency command
of parameter 00-05 set to the value of 5 (PID given, namely the parameter 0f10-03 needs to be active).

When any one of the multi-function digital input terminal (S1~S6) is set to the value of 16 (the interdiction
of PID function), pump will not depend on feedback to do any PID output adjustment; simultaneously
another one is set to the value of 57 (forced frequency run) and inverter will have the frequency run setting
depending on the parameter of 23-28. Inverter will stop output when digital input terminals (S1~S6) are
removed.

This function is applied to inYerter output'being controlled by external pressure sensor (eg. differential
pressure switch) when pressure senser disconnects.
03-0X =58: Run, Permissive Function

When digital inputtérminal enables, inverter will stop via the set of parameter 08-30 after Run Permissive
Function function is active.

03- 08 (S1~S6) DI Scan Time L} @ >0

[0] Scan Time 4ms

Range
g [1) Scan Time 8ms

Set the digital input CPU scan time. The'digital input signal needs to be present for the minimum scan time
to qualify as an enabled command.

Note: For noisy environments select scan time of 8ms (results in a slower response time).

03- 09 Multi-function Terminal S1-S4 Type Selection
[ xxx0b] : S1 A contact [xxx1b] : S1 B contact
Range [ xx0xb] : S2 A contact [xx1xb] : S2 B contact
[x0xxb]) : S3 A contact [x1xxb] : S3 B contact
[0xxxb])] : S4 A contact [1xxxb] : S4 B contact
03-10 Multi-function Terminal S5-S6 Type Selection
Range [ xxx0b])] : S5 A contact [xxx1b] : S5 B contact
[ xx0xb] : S6 A contact [xx1xb] : S6 B contact

Parameter 03-09 and 03-10 selects the digital input type between a normally open and a normally closed
switch/contact.
Each bit of 03-09/03-10 presents an input :
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Example:

03-09= 0 0 0 O 0 : normally open switch

s4 s3 s2 si

-—

: normally closed switch

0310= x x 0 O 0 : normally open switch

s6 s5

-—

: normally closed switch

S1 and S2 wired to a normally closed contact / switch set 03-09=0011.

A Do not set the operation command parameter 00-02 to terminal control before setting the digital
input type. Failure to comply may cause death or serious injury.

03-11 Relay (R1A-R1C) Output
03-12 Relay (R2A-R2C) Output
03-39 Relay (R3A-R3C) Output
[0] : During Running
[1] : Fault Contact Output
[2] : Frequency Agree
[3] : Setting Frequency Agree (03-13+£03-14)
[4] : Frequency Detection 1
(> 03-13, Hysteresis interval is the setting value of 03-14)
[5] : Frequency Detection 2
(< 03-13, Hysteresis interval is the setting value of 03-14)
[6] : AutomaticiRestart
[7] ~ [8] % Reserved
[9] : Baseblock
[10)~[11] : Reserved
[12]) : Over-Torque Detection
[13] : Current Agree *q
[14)] ~ [17] : Reserved
[18]) : PLC Status
Range [19]) : PLC Control
[20]) : Zero Speed
[21] : Inverter Ready.
[22] : Undervoltage Detection
[23]) : Source of Operation Command
[24] : Source of Frequency Command
[25] : Low Torque Detection
[26] : Frequency Reference Missing
[27] : Timing Function Output
[28]) ~ [31] : Reserved
[32] : Communication Control Contacts
[33] : RTC Timer1
[34] : RTC Timer 2
[35] : RTC Timer 3
[36])] : RTC Timer 4
[37] : Detection Output of PID Feedback Loss *1
[38] : Brake Release *1

*1: It is new added in inverter software V1.4.
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Default function Related parameter

Fault signal 03-11

Zero
speed

03-12

Figure 4.4.22 Multi-function digital output and related parameters

Running 03-39

Table 4.4.6 Description of multi-function digital output

Function Control Mode
Val D ipti
alue Name LCD Display escription viF |sLv|PM
SLV
0  [During Running Running  |ON: During running (Run Command is ON) O|O0|O
Fault Contact ON: Fault contact output (except CF00 and
1 Output Fault CFO1) O] 0O0]|O
Frequency ON: Frequency agree (frequency agree width
2 Agree Freq. Agree detection is set by 03-14 ) 01010
Setting . ON: Output frequency = allowed frequency
3 |Frequency Set":ngr;leeq detection level (03-13) + frequency O|0O0]| O
Agree 9 bandwidth (03-14)
ON: Output frequency > 03-13,
Hysteresis interval is the setting value of
Frequency 03-14
4 Detection 1 §NY Dot ON: Output frequency>, 03-%3, c|0]o0
Hysteresis interval is the setting’value of
03-14
OFF: During acceleratign;
Frequency Output frequency >=03-13 + 03-14
5 Detection 2 RiedyDefects ON:'During deceleration: 0100
Output frequency < 03-13
6 Automatic Auto Restart |ON;the'period of automatic restart O|lO0|O
Restart
7~8 |Reserved Reserveds, ' |Reserved - - -
9 |Baseblock Baseblock |ON: During baseblock O|0O0]|O
10~11 |Reserved Reserved |Reserved - - -
12 Over-Torque Over Torque |ON: Over torque detection is ON O| 0| O
Detection
13 |Current Agree |Current Agree |ON: Output current > 03-15 O|O0]| O
14~17 |Reserved Reserved |Reserved - - -
18 |PLC Status PLC ON: when 00-02 is set to 3 (PLC operation ololo
statement command source)
19 |PLC Control ContlgoLlcl::rom ON: Control from PLC O|0O0]| O
20 |Zero Speed Zero Speed ON: Output frequeqcy < Minimum output ololo
frequency (Fmin)
21 |Inverter Ready Ready ON: Inverter ready (after power on, nofaults) | O | O | O
29 Undervoltage Low Volt |ON: DC bus voltage = < Low-voltage warning ololo
Detection Detected detection level (07-13)
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Function Control Mode
Value Name LCD Display Description viF [sLv| PM
SLV
Sourcel of Run Cmd |ON: Operation command from LED digital
23 |Operation O|0O0]| O
Command Status operator (local mode)
Source of Freq Ref |ON: Reference frequency from LED digital
24 |Frequency O|0O0]| O
Command Status operator (local mode)
25 Low T<_>rque Under Torque |ON: Low-torque detection is ON oO|0O0|O
Detection
Frequency
26 |Reference Ref. Loss. |ON: Reference frequency loss O] 0| O
Missing
Timing Function Set time function parameter to 03-33 and
27 Output Timer Output |03-34 - and the time function input is set by O|0O0]| O
parameter from 03-00 and 03-05
28~31 |Reserved Reserved |Reserved - - -
Communication Control
32 |Control E ON: DO is set by communication control. O] 0| O
rom Comm
Contacts
ON: 16-36 (RTC Speed Selection) selects
33 |RTC Timer 1 RTC Timer 1 [Timer 1 and 16-32 (Source of Timer 1) is O|0O0]| O
active in the set time.
ON: 16-36 (RTC Speed Selection) selects
34 |RTC Timer 2 RTC Timer 24| Timer 2 and 16-33 (Source of Timer 2) is O|0O0]| O
active in the set time.
ON: 16-36 (RTC Speed Selection) selects
35 |RTC Timer 3 RTC Timér 3%Fimer 3 and 16-34 (Source of Timer 3) is O|0O0]| O
active in the set time.
ON: 16-36 (RTC Speed Selection)'selects
36 |RTGC,Timer 4 RTC Timer 4 [Timer 4 and 16-35 (Souree ©f Timer 4 \is O|0O0]| O
active in the set time.
Detection
37 |Output of PID PID Fbk Loss |ON: PID Eeedbaek Loss O|0O0]| O
Feedback Loss
38 |Brake Release |Brake Relase |ON: Brake Release X 10O | X
03-1X=0: During Running
OFF |Run command is OFF and the inverter is stopped.
ON |Run command is ON or output frequency is greater than O.

03-1X=1: Fault contact output

Output is active during fault condition.
Note: Communication error (CF00, CF01) do not activate the fault contact.

03-1X=2: Frequency Agree

Output is active when the output frequency falls within the frequency reference minus the frequency

detection

width (03-14).

03-1X=3: Setting Frequency Agree

Output is active when the output frequency falls within the frequency detection width (03-14) of the set
frequency detection level (03-13).

03-1X=4: Frequency detected 1
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Output is active when the output frequency rises above the frequency detection level (03-13) + frequency
detection width (03-14) and deactivates when the output frequency falls below frequency detection level
(03-13).

03-1X=5: Frequency detected 2

Output is active when the output frequency is below the frequency detection level (03-13) + frequency
detection width (03-14) and turns off when the output frequency falls below frequency detection level.

03-1X=6: Automatic restart.

Output is active during an auto-restart operation.

03-1X=9: Baseblock (B.B.)

Output is active when the inverter output is turned off during a Baseblock command.
03-1X=12: Over torque detected (Normally Open)

Output is active during an over torque detection see parameters 08-13 ~ 08-16.
03-1X=25: Low torque detected (Normally Open)

Output is active during low torque detection see parameters 08-17 ~ 08-20.
03-1X=13: Current Agree

When the output current is largerithan that in 03-15 and its duration is higher than that in 03-16, this
function will be ON.

03-1X=18: PLC statusi(setting =18)

Output is active when operationscommand parameter (00-02) is set to:3.'PLC Contrel.
03-1X=19: PLC control‘contact

Output is controlled by the PLC logic

03-1X=20: Zero-speed

Output is active during zero-speed

Active | Output frequency >=minimum‘output frequency (01-08, Fmin)

Off Output frequency is <=the minimum output frequency
Output
Frequency
01-08(Fmin)
t
A
Zero
Speed |
OFF ON

t

Figure 4.4.23 Zero-speed operation
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03-1X=21: Inverter Ready

Output is active when no faults are active and the inverter is ready for operation.

03-1X=22: Undervoltage Detection

Output is active when the DC bus voltage falls below the low voltage detection level (07-13).
03-1X=23: Source of operation command

Output is active in local operation command.

Remote mode:
00-02 =1 or 2, or any one of the multi-function digital input terminals (S1 to S6) set to

OFF function 5 (LOCAL / REMOTE control) is OFF.
SEQ LED of the keypad is ON.
Local mode:
ON 00-02 = 0, or any one of the multi-function digital input terminals (S1 to S6) set to

function 5 (LOCAL / REMOTE control) is active.
SEQ LED of the keypad is OFF.

03-1X=24: Source of frequency command

Output is active in local frequency command.

Remote mode:
00-05 s %02, or anyone of the multi-function digital input terminals (S1 to S6) set to

OFF function 5 (LOCAL /REMOTE control) is OFF.
,“ REF LED. of'the*keypad is ON.
\\ \
% * [Local.mode:
ON 00=05+= 0, or any one of the multi-function digital inputterminals (S1 to S6) set to

Yfunction 5 (LOCAL / REMOTE control)is active:
REF LED of the keypad is OFF.

03-1X=26: Frequency reference missing

Output is active when the frequency reference'is.lost. When parameter 11-41 is set to 0 the inverter will
decelerate to a stop. When parameter 11-41.is set to 1 operation will continue at the value of parameter
11-42 times the last know frequency reference.

03-1X=27: Time function output
Output is controlled by timer function see parameter 03-37 and 03-38.
03-1X=32: Communication control contacts

Output is active when communication control is active.

03-1X=37: Detection Output of PID Feedback Loss
When PID feedback loss occurs (refer to parameters setting 10-11~10-13), this function will be ON.

03-1X=38: Brake Release

When this function is ON, Break release is enabled. Refer to parameters descriptions of 03-41~03-42.
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03-13 Frequency Detection Level
Range [0.0~400.0] Hz
[0.0~1200.0] Hz (when 00-31 =1)
03-14 Frequency Detection Width
Range [0.1~25.5)] Hz

Frequency Detection Level: set the multi-function output terminals R1A-R1C, R2A-R2C or R3A-R3C to the
desired detection level and bandwidth for use with multi-function output functions 2 to 5.

The time charts for the Frequency Agree Detection operation are shown in the following Table 4.4.7.

Table 4.4.7 Frequency Detection Operation
Function | Detection operation of frequency confirmation Description
o If output frequency is higher than the
Output R Freq value of Frequency Detection Level
Freduenc Togta oo (03-13) + Frequency Detection
FWD Width (03-14), the signal of output
time frequency detection 1 is ON.
o If output frequency is lower than
jreaven 0314 L Freq Frequency Detection Level (03-13),
Frequency| &5 T Reference the signal of output frequency
aqree detection 1 is OFF.
9 OF [ on oN e o Ifoutput frequency falls the value
between (03-13) and (03-13) +
(03-14), the signal of output
frequency detection 1 is the same as
the previous value.
e Any of the digital outputs function
(03-11, 03-12 or 03-39) can be set to
4 (Qutput Frequency Detection 1).
¢  Ifsoutputfrequency is higher than the
value of Frequency Detection Level
(03-13).+ Frequency Detection
Width-(03-14), the signal of output
/ #ne frequency detection 1 is OFF.

REV

Output
Frequengy

o If output frequency is lower than
e T J Frequency Detection Level (03-13),
Set Agree ) 03-14 the signal of output frequency
frequency e detection 1 is ON.
agree OFF [ ON oN _|» If output frequency falls the value
between (03-13) and (03-13) +
(03-14), the signal of output
frequency detection 2 is the same as
the previous value.
o Any of the digital outputs function
(03-11, 03-12 or 03-39) can be set to
5 (Output Frequency Detection 2).
. Output is active when the output
P | 0314 frequency rises above the
Y L 0313 03-13 frequency detection level (03-13) +
F e frequency detection width (03-14)
Output 0314 L and deactivates when the output
frequency | g, 0313 >\ 0313 frequency falls below frequency
detection | Detector i/ detection level (03-13).
1 Sl e Any of the digital outputs function
F N F o time (03-11, 03-12 or 03-39) can be set

to 4 (Output frequency detection
1).
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Function | Detection operation of frequency confirmation Description
. Output is active when the output
Froauene | 1 frequency is below the frequency
y L/ 0313 0313 detection level (03-13) + frequency
Output | ime detection width (03-14) and turns
f 0314 off when the output frequency falls
requency | oupu \ / )
detection | Freaeney 0313 —\ 7 03-13 below fre quency detection level.
2 2 . Any of the digital outputs function
igna
o (03-11, 03-12 or 03-39) can be set
ON OFF ON F ON _ .
time to 5 (Output frequency detection
2).
03-15 Current Agree Level *1
Range [0.1~999.9] A
03-16 Delay Time of Current Agree Detection *1
Range [0.1~10.0] Sec

*1: It is new added in inverter software V1.4.

> 03-11=13 : Relay is active when output current is larger than that in 03-15.
» 03-15 : The setting value (0.1~15.0) depends on motor rated current.
>

OFF is 100ms (constant).

Timing Diagram:

100%

03-15

03-16 : The unit of the setting value (0.1~10.0) is second. The delay time of relay signal from ON to

FLoad
Current

ConstantVT
: 03-16 100msec
4.|, —
| |
0311 |
Relay ! ON
|
03-19 Relay (R1A-R3C) Type
[ xxx0b] : R1 A contact [xxx1b] : R1 B contact
Range [xx0xb] : R2 A contact [xx1xb]) : R2 B contact
[x0xxb] : R3 A contact [xx1xb] : R3 B contact

Parameter 03-19 selects the digital output type between a normally open and a normally closed contact.

Each bit of 03-19 presents an output :

03-19= 0 0 0 O

R3 R2 R1
Example:

4-110
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03- 27 UP/DOWN Frequency Hold/ Adjust Selection

[0)] : Keep UP/DOWN frequency when stopping.
[1]) : Clear UP/DOWN frequency when stopping.
[2] : Allow frequency UP/DOWN when stopping.
[3] : Refresh frequency at acceleration.

Range

03-27=0: When the run command is removed the UP/DOWN frequency reference before deceleration is
stored. The next time the run command is applied the output frequency will ramp up to the previously stored
frequency reference.

03-27=1: When the run command is removed the UP/DOWN frequency reference command is cleared (set
to 0). The next time the run command is applied the output frequency will start at 0.

03-27=2: UP/DOWN command is active when run command is not active.

03-27=3: Keep the state of frequency command not to be cleared. When Run Command re-sends, press
UP/DOWN key before the run frequency reaches the frequency command, press UP/ DOWN key, then:

- When 03-40 = 0, Frequency Command is set by Run Frequency.
- When 03-40+0, Frequency Command is set by the values of Run Frequency plus the setting frequency

of 03-40.

03- 30 Pulse Input Selectiofiy, *1

[0] : Common Pulse Input

Range [1] : PWH (Pulse Width Modulation)

*1: It is new added ininverter software'V1.4.
There are two modes in pulse input selection:
03-30=0: Common Pulse Input

Pulse Input (PI) = the selected frequency divided by pulse inputiscaling (set by 03-31), corresponding to
the maximum output frequeney of motor®(01-02).

Note: Monitor parameter 12-79 (pulse input percentage) displays the proportional relationship between
input signal and 03-31 (pulse input scaling).

03-30=1: PWM (Pulse Width Modulation)
It is required to input the correct frequency.

PWM-= posedge pulse time divided by previous pulse time period, corresponding to the maximum output
frequency of motor 1 (01-02).

Note: Monitor parameter 12-79 (pulse input percentage) displays the proportional relationship between
the positive edge of input signal and time period.

Note: Tolerance range of pulse time period in PWM modes is £12.5%. If it is over than the range, it is
inactive.

Diagram of pulse input selection:
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03-30=0

Normal Mode T:Period
Sample =
Pulse train
1
Frequency = ———
T:Period
Frequency
Pulse Input Command = x 100%(01-02)
Scaling factor
(using 03-31)
03-30=1 Pari
PWM Mode T:Period T1:Period
Y v v v
Sample PI
Pulse train
T1:Period
Pulse Input Command = x 100%(01-02)
T:Period
03-31 Pulse Input Scaling
Range [50~32000) Hz

Pulse input scaling, 100% = Maximum pulseifrequency.

03-32 | Pulseinput Gainw N
Range [0.0~1000.0)" %

Target value (03-03)%in"% = Pulse input frequency scaled to100% basédon maximum pulse frequency
(03-31) times the gain (03-32) + bias (03-33).

03-33 Pulse Input Bias (\g\ - AQ%

Range [-100.0~100.0] %

Target value (03-03) in % = Pulse input frequency scaled to 100% based on maximum pulse frequency
(03-31) times the gain (03-32) + bias (03-33).

03-34 Pulse Input Filter Time

Range [0.00~2.00] Sec

* Refer to Fig.4.4.24 for the pulse input specification.

Gain and Bias
Filter Scaling 0332 + ,
BEREL 1 1 23-45=2
0 > » 0333 ¢ ——»PID Feedback
Pulse 1+ST K S
train T: Pulse input filter K: Scaling factor 0%  100%

time (using 03-34)  (Using 03-31)
Figure 4.4.24 Pulse input adjustment
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Set Pulse Input Setup as Flow Meters Input

Set parameter 23-45 (Given Modes of Flow Meters Feedback) to 2 (Pulse Input) to use the pulse input
terminal Pl as the flow meters input. Refer to the description of parameter group 23 for details. Next set the
pulse input scaling (03-31), enter the pulse input frequency to match the maximum output frequency.
Adjust the pulse input filter time (03-34) in case interference or noise is encountered.

03- 37 Timer ON Delay (DI/DO)
Range [0.0~6000.0] Sec
03-38 Timer OFF Delay (DI/DO)
Range [0.0~6000.0] Sec

Enable the timer function be setting one of multi-function input parameters 03-00~03-05 (S1 to S6) to 35
(timer function input) and one of multi-function output parameters 03-11, 03-12, 03-39 (R1A-R1C to R3A-
R3C) to 27 (timer function output).

The timer function can be used to implement a timer relay. Use timing parameter 03-37 and 03-38 to set
the timer ON / OFF delay.

Timer output is turned ON when the multi-function timer input is ON for the time specified in parameter

03-37.

Timer output is turned OFF after the multi-function timer input is OFF for the time specified in parameter

03-38.

Timing example:

Timer.inputfnction ON l_l |_| |_| ON |_| |_|

| | { |

| | | |

| | 1 |

| | | |

| : | :

Timer output function : ON : : ON :

: i : i >

| | | | | | | |

| | | | | | | |

03-37 03-38 03-37 03-38
03-40 Up/down Frequency Width Setting *1
Range [0.00~5.00])] Hz

*1: It is new added in inverter software V1.4.

For example: Set terminal S1 : 03- 00= [8] (Up Frequency Increasing Command), S2 : 03- 01= [9]
(DOWN Frequency Decreasing Command) and 03- 39= [ A] Hz.

Mode1: When 03-39 is set to OHz, it will maintain the original up/down function, shown as Fig. 4.4.20.
Mode2: When 03-39 is not set to OHz and terminal conduction time is lower than 2 sec, conducting one
time leading to frequency variation /A\Hz (setting frequency by 03-40) -
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Hz A

Upper limit - — — — — — — — — — — — — — —

of frequency
reference

Real Output
Frequency

Lower limit
of frequency
reference

|
[

Terminal S1 W W m

Terminal S2 m m W

Mode3: When 03-39 is not set to OHz and terminal conduction time is larger than 2 sec, frequency
variation depends on acceleration/ deceleration.

—Iv

Setting Frequency
(Hz) A

Upper limit
of frequency

reference Real Output

Frequency

Lower limit
of frequency
reference

A\

. 25ecs 0 >
| | Loy 2Sec I t2
Terminal §1_| ON : ! OFF
Terminal S2 OFF | ON

Notes:
/\H1: setting frequency increment in“acceleration; t1:"terminal conduction time in acceleration,
A\H2: setting frequency increment in deceleration, t2: terminal conduction time in deceleration.

AH1 = UpperLimitFrequency o inal Conduction Time (t1)
Acceleration Time 2

AH2 = Lower lelt. Frequency x Terminal Conduction Time (t2)
Deceleration Time 2

03-41 Torque Detection Level *1
Range [0~300] %

03-42 Delay Time of Braking Action *1
Range [0.00~65.00) Sec

*1: It is new added in inverter software V1.4.
Function of Brake Release:

It requires function of frquecny agree to use, shown as the following figure.
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When output frequency is larger than frequency detection level (03-13) and output torque is larger than
torque detection level (03-41) during Inverter operation, it will delay braking action delay time (03-42) and
then release brake.

Motor Speed
(Output Frequency)

< -
Output Freq.> 03-13 Output Freq.< 03-13

or
and < 03..
Output Torque > 03-41 Output Torque < 03-41

y N

DO 03-110 03-120 03-28
set 38 Brake Rel

—> -~ —>
03-42 03-42
Brake Release delay time Brake Release delay time

It is also recommended to be with the use of start and stop frequency locked function (11-43~11-46),
shown as the following figure:

Motor Speed
(Output Frequency)
Output Freq.> 03-13 Output Freq.< 03-13
and or
Output Torque >03-41 Output Torque < 03-41
11-43 ) 11-45
7 . ,
11-44 11-46
DO 03-110 ©3-12
03489 set 38
Brake Relgase
_ & e«
03-42 03-42
Brake Release delay time Brake,Release delay time
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Group 04 External Analog Input and Output Parameters

04- 00 Al Input Signal Type

[0] : Al2 0~10V/0~20mA

Range [1] : A2 4~20mA/ 2~10V
04- 01 Al1 Signal Scanning and Filtering Time
Range (0.00"'2.00] Sec
04- 02 Al1 Gain
Range (0.0"'1000.0] %
04- 03 Al1 Bias
Range (-100"‘100.0] %
04- 05 Al2 Function Setting
[0] : Auxiliary Frequency
[1] : Frequency Reference Gain
[2] : Frequency Reference Bias
[3] : Output Voltage Bias
[4] : Coefficient of Acceleration and Deceleration Reduction
[5] : DC Braking Current*
[6] : Over-Torque Detection Level
[7] : Stall Prevention Level During Running
[8] : Frequency Lower Limit
Range

[9] : Jump Frequency 4

[10]) : Addedto,Al1

[11] : PoSitive Torque'Limit

[12)% Negative Torque Limit

[13) : Regéenerative Torque Limit
[14] : Positive / Negative Torque Limit
[15) % Reserved

[16] : Torque Compensation

[17] : Reserved

04- 06 Al2 Signal Scanning and Fiﬁgﬁé}ﬁng‘{f}(‘

Range [0.00~2.00] Sec

04-07 | AI2 Gain A O
Range [0.0~1000.0] %

04-08 | AI2 Bias W

Range [-100.0~100.0] %

Refer to the followings for the details of parameter 04-00 (Al input signal type)
® Al2=0~10V, Set 04-00=0, tune SW2 on the control board ro V.

@ Al2=0~20mA, Set 04-00=0, tune SW2 on the control board to I.

® Al2=4~20mA, Set 04-00=1, tune SW2 on the control board to I.

@ Al2=2~10V, Set 04-00=1 or 3, tune SW2 on the control board to V.

(1) Analog Input Level Adjustment Al1, Al2 (04-02, 04-03, 04-07, 04-08)
Each analog input Al1and Al2 has a separate gain and bias parameter associated with it.

Analog input signal Al1 can be adjusted with parameter 04-02 and 04-03; Analog input signal Al2 can
be adjusted with parameter 04-07 and 04-08. Refer to Fig.4.4.25.
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Related
Parameters

0-10V

04-02 (Gain)

04-00 (Level Selection)
{ 04-03 (Bias)

04-06 (Level Selection)
04-07 (Function Selection)
04-08 (Gain)

04-09 (Bias)

()]
=
N
>
N
A

Figure 4.4.25 Analog inputs and related parameters
Gain setting: Sets the level in % that corresponds to a 10V or 20mA signal at the analog input.
Bias setting: Sets the level in % that corresponds to a 0V or 4mA signal at the analog input.

Use both gain and bias setting to scale the input signal.

Frequency

Frequency
Reference Reference
200% 4 4 Bias = positive
o T 0 ias =
//é/_‘:—/ G\ 200% +100% Bias = 0%
|
/7
% ! . g | . .
100% k- e_:_/Galn. 100% | ias = Negative
N Terminal I Terminal
-10V oV 10V, Al1,AI2 10V L 10V Al1,AI2
KZOmA) analog input

(4mA) «20mA) analog input

-200% 100%
(a) (b)
Gain Bias

Figure 4.4.26 Gain and bias operations (for frequency reference signal)
(2) Al1 signal filtering time (04-01)
(3) Al2 signal filtering time (04-06)

All analog inputs (Al1, Al2) have a 1* order programmable input filter that can be adjusted when noise is
present on each of the incoming analog signal to prevent erratic drive control.

The filter time constant (range: 0.00 to 2.00 seconds) is defined as the time that the input step signal
reaches 63% of its final value.

Note: Increasing the filter time causes the drive operation to become more stable but less responsive to
change to the analog input.
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%

Unfiltered
signal

100

63

4
/(Filtered

signal

t

(4) Al2 function setting (04-05)

<> Filter time constant (04-01)
Figure 4.4.27 Filter time constant

Al2 is multi-function analog input terminal function selection. Refer to Table 4.4.8 for function overview

Table 4.4.8 Multi-function analog input list (04-05 setting)

Function Control mode
Value Description PM
Name LCD Display VIF |SLV SLV
0 Auxiliary Frequency AUX.Freq Ref ',\:Ar?]);%uff(t)ggzquency (01-02, Ol O] O
Frequency Reference . Aggregated gain=
1 |Gain (FGAIN) Preq Ref Gain AT 04-02 * FGAIN 0Oj]o|o
Frequency Reference . Aggregated bias =
2 |Bias (FBIAS) RreqRefBias  |A\17'="04.03 * FBIAS 0|00
Output ¥oltage Bias : Aggregate outputvoltage =V/F
3 (VBIAS) Output VolEBias curve voltage #VBIAS o] X |0
Coefficient of :
; Actual acceleration and
4 Accelerajial twid Tacc/Tdec Scaling |deceleration time& accel. and 0|0 | O
Deceleration decal_timed K
Reduction (K) ’
Adjust the'DC braking current (0 ~
100%)\based on analog input.
5 DC Braking Current* DC Inj Current  |\When the inverter rated current= | O | O | O
100%, DC braking current 07-07 is
disabled.
Change over-torque detection
Over-Torque Detection level based on over-torque
6 Level Ov@V d Level detection level, at this time, 08-15 0|00
is disabled.
Adjust the action level (30% ~
Stall Prevention Level 200%) of stall prevention in
7 During Running Run Stall Level operation based on analog input. O X |0
The inverter rated current =100%
Adjust the lower limit (0 ~ 100%)
of frequency command based on
analog input, the maximum output
- = 100%. The lower limit of
8 Frequency Lower Limit| Ref. Low Bound frequency command is the greater O] 0| O
one of the actual frequency
command’s lower limit 00-13 or
the multi-function analog input.
Jump frequency 4.
9 Jump Frequency 4 Jump Freq 4 100% = maximum output 0O|0O0|O
frequency
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Function Control mode
Value Description PM
Name LCD Display VIF |SLV SLV
Added to Al1.
10 |Added to Al1 Add to Al1 100% = maximum output O|0]|O
frequency
11 Positive Torque Limit Positive Tq Limit |100% = Motor’s rated torque X]10]|O
12 |Negative Torque Limit | Negative Tq Limit |100% = Motor’s rated torque X]10]|O
13 Etrar%f[aneratlve Torque Regen. Tq Limit [100% = Motor’s rated torque X|]10]|O
14 _l?grs(;tlij\gel_/imﬁgative +/- Tg Limit 100% = Motor’s rated torque X1 O] O
15 |Torque Limit Tq Limit 100% = Motor’s rated torque X | X | X
16  |Torque Compensation | Tq Compensation |100% = Motor’s rated torque X |10 ]| X
17 |Reserved No Function Reserved O|0O0 | O

04-05=0: Auxiliary frequency

When parameter 00-05 = 1 (main frequency from external control) the auxiliary speed reference frequency
can be activated via the multi-speed input commands (see table 4.4.5). The auxiliary frequency command
can be set via Al2. The maximum output frequency is set by 01-02, Fmax =100%.

04-05=1: Frequency Reference Gain (FGAIN)

Multi-function analog input Al2 can be'used to adjust the frequency reference gain of analog input Al1.
The total frequency reference gainiofterminal Al1 is the internal gain set by parameter 04-02 times FGAIN.
The maximum frequency reference for Al1is100%.

FGAIN ,
100%
. Terminal Al2
-10V oV. +10V analog input
(4mA) (20mA)

Figure 4.4.28 Frequency gain adjustment

Example:
When the internal gain of Al1 (04-02) is set to 100% and AlI2 to 5V (for example FGAIN = 50%), the
reference frequency of terminal Al1 will be 50%, as shown in Fig. 4.4.29.

Frequency
Reference
A
100% 04 - 02 = 100%
50% l 04 - 02 x FGAIN = 50%
0% ) _Termlnal Al1
ov 10V input voltage

Figure 4.4.29 Frequency reference gain adjustment (example)
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04-05=2: Frequency Reference bias (FBIAS)

Multi-function analog input terminal Al2 can be used to adjust the frequency reference bias of Al1.
The total frequency reference bias of terminal Al1 is the sum of internal bias set by parameter 04-03 and
FBIAS. The maximum frequency reference for Al1 is 100%.

FBIAS

A

100%

-10V Terminal Al2
ov 10V " analog input
(4mA) (20mA)

-100%

Figure 4.4.30 Bias adjustment

Example:

Terminal Al1 input is OV, 04-02 = 100% (Al1 gain), 04-03 = 0% (Al1 bias) and terminal Al2 input is 3V. The
reference frequency will be 30% as shown in Fig.4.4.31.

Freguency

Reference
A

100%

30%
Bias
v Terminal Al1

oV 10V input voltage
Figure 4.4.31 Frequency Referencé'bias adjustment (example)

04-05=3: Output Voltage Bias (VBIAS)

Multi-function analog input Al2 can be used\o ‘adjust the output voltage. The total output voltage of inverter
is the sum of output voltage based on the selected V/F curve and VBIAS.

The maximum output voltage is set by 01-03, Vmax = 100%.

VBIAS
A
100%
, Terminal Al2
10V oV 10V analog input
(4mA) (20mA)

Figure 4.4.32 Bias adjustment
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04-05=4: Acceleration and deceleration coefficient (K)
Multi-function analog input Al2 can be used to adjust the acceleration and deceleration time coefficient.
The actual acceleration and deceleration time is calculated as follows:

Acceleration / Deceleration time (00-14 ~ 00-17, 00-21~ 00-24)

Actual accel /decel time =
K

Acceleration/ Deceleration time setting is 100% (00-14~00-17, 00-21~00-24).

K
10

I R R S S SR R Terminal AI2
ov 123456789 10V analog input
(4mA) (20mA)
Real
Accel / Decel
time
100%
1
BN
\\
~i | )

! Terminal Al2
analog input

Eigure 4.4.33 Acceleration / deceleration time reduction, coefficient

04-05=5: DC braking current

Multi-function analogiinput Al2 can be used to adjust the DC Injection braking current.
DC braking currentparameter 07-07 setting should be set to 0% to use this function.
The inverter rated current = 100%

Note: When using the permanent magnet (PM)umotor, thére-will be no options of setting 5.

DC Injectian
Braking A
Current
100%
_ Terminal AI2
-10V ov 10V "~ analog input
(4mA) (20mA)

Figure 4.4.34 DC braking current adjustment

04-05=6: Over-torque detection level

Multi-function analog input Al2 can be used to adjust the over-torque detection level.

100% of inverter rated current (V/F control mode)

100% motor rated torque (SLV control mode)

If the multi-function analog input is used to adjust the over-torque level, the internal over-torque detection
level (08-15) is disabled.

4-121



Detection

Level
A
100%
~ Terminal Al2
10V oV 10V "~ analog input
(4mA) (20mA)

Figure 4.4.35 Over-torque/less torque detection level adjustment

4-05=7: Stall prevention level during running
Multi-function analog input Al2 can be used to adjust the stall prevention level during operation.
Inverter rated current = 100%. When Al2 is set to control stall prevention level (04-05 = 7) and parameter

08-03 (Stall prevention level during operation) is used, then the lesser of the two value becomes the active
stall prevention level during operation.

Example: If the motor power is less than that of the inverter, the operation and the stall prevention of the

motor will be based on the factory settings, multi-function analog input Al2 can be used to reduce the stall
prevention level during operation.

Stall
Prevention

Level
A

200%

30%
T —t
I

|
(4mK) (6.4mA) (20mA)

» Terminal Al2
analog input

Figure 4.4.36 Stall prevention level adjustment during operation

04-05=8: Frequency lower limit

Multi-function analog input Al2 can be used to adjust the lower limit of frequency reference.
Maximum output frequency (Fmax, 01-02) = 100%. The actual lower limit is determined by the maximum
value of 00-13 (frequency lower limit) and level of the multi-function analog input Al2.

Frequency 4
Reference
Lower Bound

100
%
. Terminal Al2
-10V ov 10V "~ analog input
(4mA) (20mA)

Figure 4.4.37 Adjustment of lower limit of frequency reference
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04-05=9: Jump frequency 4

Multi-function analog input Al2 can be used to adjust Jump frequency 4.

Maximum output frequency (01-02, Fmax) = 100%. Setting 11-08 ~ 11-10 to 0.0Hz turns of the Jump
frequency function.

A
Output
Frequency
Jump
Frequency 4 4
100%
i Jump
- ‘Termlna'l Al2 i i » Frequoncy
1ov o fov - analogineut Jump Jump Jump  Jump Reference
(4mA) (20mA) Freq4 Freq3 Freq2 Freq1
Using\ (11-10) (11-09)  (11-08)
analog
input

(a) Jump Frequency 4 Adjustment (b) Jump Frequency Hierarchy

Figure 4.4.38 Jump frequency 4 setting operation

04-05=10: Added to Al1
Multi-function analog input Al2 can be used as a bias level for analog input Al1.

Frequency

Reférence

Bias

100%

-10V _ Terminal Al2

oV 10V "~ analog input
(4mA) (20mA)
100%

Figure 4.4.39 Added to Al1 as a bias operation

Example:

04-02 (Al1 gain) = 100%, 04-03 (Al2 gain) = 0%, and terminal Al2 level is 2V. If input terminal Al1 is OV,
the internal reference frequency of terminal Al1 will be 20 %

04-05=11: Positive torque limit

Multi-function analog input Al2 can be used to adjust the positive torque limit.

04-05=12: Negative torque limit

Multi-function analog input Al2 can be used to adjust the negative torque limit.

04-05=13: Regenerative torque limit

Multi-function analog input Al2 can be used to adjust the regenerative torque limit.
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04-05=14: Positive / negative torque limits

Multi-function analog input Al2 can be used to adjust both the positive and negative torque limit.

For more details on torque limits, please refer to parameter group 21 - torque control group.

04-05=15: Torque limit of speed control

Multi-function analog input Al2 can be used to adjust the torque limit in closed loop vector mode.
04-05=16: Torque compensation of speed control

Multi-function analog input Al2 can be used to adjust the torque compensation in closed loop vector mode.

For more details on the torque control functions, please refer to parameter group 21 - torque control group.

04-11 AO1 Function Setting

[0] : Output Frequency
[1]) : Frequency Command
[2]) : Output Voltage

[3] : DC Voltage

[4] : Output Current

[5] : Output Power

[6] : Motor Speed

[7] : Output Power Factor
[8]) : A1 Input

[9] : Al2dnput

[10]) # Torque Command
[41) : g-axis’Current

[12]) : d-axis Current

[ 13 )+ Speed Deviation
[[14])" : Reserved

[15]) : ASR Output

[16] : Reserved

[17] : g-axis Voltage

[18]) : d-axis Voltage

[19]) ~ [20] : Reserved
[21] : PID Input

[22]) : PID Output

[23] : PID Target Value
[24]) : PID Feedback Value
[25]) : Output Frequency of the Soft Starter
[26]) : PG feedback

[27]) : PG compensation
[28]) : Communication Control

Range

04-12 AO1 Gain

Range [0.0~1000.0] %

04-13 AO1 Bias

Range [-100.0~100.0) %

04-16 AO2 Function Setting

Range Setting range and definition are the same as those of 04-11.

04-17 AO2 Gain

Range [0.0~1000.0) %

04-18 AO2 Bias
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Range [-100.0~100.0] %

04-19 AO Output Signal Type

[0] : AO1 0~10V AO2 0~10V
Range [1] : AO1 0~10V AO2 4~20mA

[2] : AO14~20mA AO2 0~10V

[3] : AO14~20mA AO2 4~20mA

For the analog output and related parameters, refer to Fig.4.4.40.

Related Parameters

04-11 (Function Selection)
O A01{ 04-12(Gain)
04-13 (Bias)

04-16 (Function Selection)
Q@ A02{ 04-17 (Gain)
04-18 (Bias)

Figure 4.4.40 Analog outputs and related parameters

Analog output AO1 and AO2 adjustment (04-12, 04-13 and 04-17, 04-18)

Signal: Use parameters04-11 to selectthe analog output signal for AO1 and parameter 04-16 to select the
analog output sighal for AO2.

Gain: Use parameters,04-12 to adjust the gain for AO1 and parameter 04-17tosadjust the gain for AO2.
Adjust the gain sae that the analog output (10V/20mA) mateches.100%:0f the selected analog output signal
(04-11 for AO1 and*04-16 for AO2).

Bias: Use parameter 04-13 to adjust the bias for’AO1 arid parameter 04-18 to adjust the bias for AO2.
Adjust the bias so that the analog odtput (0V/4mAj):matches 0% of the selected analog output signal
(04-11 for AO1 and 04-16 for AO2).

Analog Output Signal

10V(or 20mA) x Gain

(20mA) 10V

Bias {

(4mA) 0V Monitored items
Bias { | (o 100%

-10v

(-10V) x Gain

Figure 4.4.41 Analog output level adjustment
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Table 4.4.9 Selection of analog output terminals function (04-11 and 04-16)

. L. Control Mode
04-11, 04-1 6_ Functl_on Monitoring Parameters PM
Parameter setting | (Keypad display) Group 12 VF SLV SLV
0 Output Freq 12-17 (0] o) (0]
1 Freq Ref 12-16 (0] 0 0
2 Output Voltage 12-19 (0] 0 O
3 DC Voltage 12-20 (0] 0 0]
4 Output Current 12-18 0 0] 0]
5 Output KW 12-21 0 0 (0]
6 Motor Speed 12-22 0 (0] 0]
7 Output PF 12-23 0 0 0
8 Al1 Input 12-25 (0] 0 )
9 Al2 Input 12-26 0 0 0
10 Torque Ref 12-27 X o) 0]
11 Current Iq 12-28 X o) (o)
12 Current Id 12-29 X @) (e)
13 Speed Deviation 12-30 X 0] 0]
14 Reserved - X X X
15 ASR Output 12-32 X X X
16 Reserved = X X X
17 Voltage'Ref Vq - X 0 O
18 Voltage Ref\d S X 0 O
19~20 Reserved = X X X
24 PIBAnput 12-36 (0] 0 )
22 PID Output 12-37 0 0 0
23 PID Setpoint 12-38 (0] 0 0]
24 PID Feedback 12439 0 0 0
25 Output Freq (SFS) - 0 o) 0
26~27 Reserved - X X X
28 Comm Control - 0 0 O

04-20

Filter Time of AO Signal Scan

*1

Range

[0.00~0.50] Sec

protection.

*1: It is new added in inverter software V1.4.
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Group 05 Multi-Speed Parameters

05- 00 Acceleration and Deceleration Selection of Multi-Speed
R [0] : Acceleration and deceleration time are set by 00-14 ~ 00-24
ange [1] : Acceleration and Deceleration Time are set by 05-17 ~ 05-48

05-00=0: Standard Acceleration and deceleration times parameters 00-14 ~ 00-17 / 00-21 ~ 00-24 are
used for multi-speed 0 ~ 15.

05-00=1: Each multi-speed uses a dedicated acceleration and deceleration time parameters 05-17 ~
05-48. There are two different modes for acceleration / deceleration timing when 05-00 is set to 1, see time
example on the next page.

Acceleration time calculation formula
Acceleration time x (set frequency - output frequency)

Time it takes to reach set frequency =
Maximum output frequency

Deceleration time calculation formula
Deceleration time x (output frequency - set frequency)

Time it takes to reach set frequency =
Maximum output frequency

Maximum output frequency: Parameter«041-00=F, maximum output frequency set by 01-02, 01-00 # F,
maximum output frequency determined by V/F curve selected (50.0 / 60.0 / 90.0 / 120.0 / 180.0).

Example : 04°00=01 (50Hz{maximum output frequency), 05-02=10 Hz (multi-step*speed 0), 05-17=5.0s
(Acceleration time), 06218=20.0 sec. (Deceleration time).

Acceleration time calculation formula

5.0 x 10 Hz
Time it takes to reach set frequency = — = =1.0sec.
50 Hz
Deceleration time calculation formula
20.0x 10 Hz
Time it takes to reach set frequency = —  =40sec.
50 Hz

Example: Acceleration / deceleration timing when 05-00 is set to 1. In this example the following
parameters are set:

00-02=1
03-00=0
03-01=1
03-02=2
03-03=3
03-03=4

External Terminal Operation)
Terminal S1: Forward /Stop)
Terminal S2: Reversal /Stop)
Terminal S3: Speed 1)
Terminal S4: Speed 2)
Terminal S5: Speed 3)

~ o~~~ o~ o~

*Speed 1 is required to confirm if Al2 function setting (04-05) is set to 0 (Auxiliary frequency). If 04-05=0, it
will make the frequency of speed 1 set to Al2 auxiliary frequency and the value is determined by Al2. If
function of speed 1 is generally used, set Al2 to other functions except 0 (the recommended value: set 10
ADD to Al1.)
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Acceleration / Deceleration Calculation Mode 1:

If the run command is cycled on and off, acceleration and deceleration time (a ~ f) is calculated based on
the active speed command as follows:

A 05-03 | ~ )
Hz | 8?‘, |
| S E |
I
05-02 — | o |
[ | |
1gs ! | |
|8 E | b
[ -A| | |
05-01 O | |
[ | | | |
o2 | | | | |
| BE | L L
| & €1 : : I I
(S| | | | |
| | | | | |
| | | | | |
| | | | | | o
f T T T f T T T f T T T > T
lt—p! l—p! l—p lt—p! lt—p! lt—p
A e L A A A
Terminal S1 Run Stop Run Stop Run Stop
. Off
Terminal S2
off on | off
Terminal S3
Terminal S4 off | On I_
(0517)x (05-01) (05-18) x (05-01) (05-19) X (05-02)
as = Cc= in sec.
(01-02). (01-02) (01-02)

(05420) x (05-02) (05-21) x (05-08) (05-22) x (05-03)
e= f= in sec.
(01-02) (01-02) (01-02)
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Acceleration / Deceleration Calculation Mode 2:

If the run command is remains on, acceleration and deceleration time (a ~ f) is calculated based on the
active speed command as follows:

Hz4 05-03

Speed
Command 2

05-06

| |

| |

| |

| |

| |

| |

| | [ I ol

| | 52 | 15 8l

I I 18I 1B &I

| | - 18 €1

| | |wg| mgl

| | | o ! | ol

| | | | | |

| | | | | |

| | | | | |

| | | | | | > T
Lt - - e ] s

Speed

Command 4 |¢

Terminal S1 —l

|
|
|
Terminal S2 T
|
|
|

Terminal 83 ————

|
|
|
|
|
|
off off on off On | on
|
|
|
|
|

| | |
! I | | | |
_ | 26 oy [Lon | on | off : off off
Terminal S4 T | 1 | | ]
I | | I | |
X, | | off #ANNSH . | of | ofr ) | on ! on off
17118 19/20 21/22 23/24 25/26 2728 19/20
_ (05-17) % (05-01) \ (05-19) x [(05-02)-(05-01)\ +~  (08:24)'x [(05-03) — (05-02)]
B (01-02) g (01-02) °C (01-02) n sec.
(05-24) x [(05-03) — (05-04)] (05-26) x (05°04) (05-25) x (05-05)
= = f= —— insec.
(01-02) (01-02) (01-02)
(05-27) x (05-05) (05-27)% (05-06) (05-19) x (05-06)
= —_— h= i= in sec.
(01-02) (01-02) (01-02)
05- 01 Frequency Setting of Speed-Stage 0
Range [0.0~400.00) Hz
05-02 Frequency Setting of Speed- Stage 1 *1
Range [0.0~400.00)] Hz
05-03 Frequency Setting of Speed- Stage 2 *
Range [0.0~400.00) Hz
05-04 Frequency Setting of Speed- Stage 3 *1
Range [0.0~400.00) Hz
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05-05

Frequency Setting of Speed- Stage 4

*1

Range [0.0~400.00) Hz
05-06 Frequency Setting of Speed- Stage 5 *1
Range [0.0~400.00) Hz
05-07 Frequency Setting of Speed- Stage 6 *1
Range [0.0~400.00)] Hz
05-08 Frequency Setting of Speed- Stage 7 *1
Range [0.0~400.00) Hz
05-09 Frequency Setting of Speed- Stage 8 *1
Range [0.0~400.00) Hz
05-10 Frequency Setting of Speed- Stage 9 *1
Range [0.0~400.00)] Hz
05-11 Frequency Setting of Speed- Stage 10 *
Range [0.0~400.00) Hz
05-12 Frequengyﬁ}g_ogﬂgid- Stage 11 *
Range [0.0~400.00) Hz
05-13 '\ ‘requegMing of Speed- Stage 12 A &“" \\‘“ *1
Range [0:0~400.00] Hz
05-14 F?equency Setting of Speed- gﬁq\v\s' - ,\\'w *
Range [0.0~400.00) Hz
05-15 Frequency Setting'éf‘g’;;eeQQQta‘g;w 14 *1
Range [0.0~400.00) Hz
05-16 Frequency Setting of Speed- Stage 15 *1
Range [0.0~400.00)] Hz

*1: It isnew added in inverter software V1.4. Parameters 05-02~05-16 is required to set the

frequency in parameters 06-01~06-15 in inverter software V1.3.

05-17 Acceleration time setting for multi speed 0
Range [0.1~6000.0] Sec
05-18 Deceleration time setting for multi speed 0
Range [0.1~6000.0] Sec
05-19 Acceleration time setting for multi speed 1
Range [0.1~6000.0] Sec
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05-20 Deceleration time setting for multi speed 1

Range [0.1~6000.0] Sec

05-21 Acceleration time setting for multi speed 2
Range [0.1~6000.0] Sec

05-22 Deceleration time setting for multi speed 2
Range [0.1~6000.0] Sec

05-23 Acceleration time setting for multi speed 3
Range [0.1~6000.0] Sec

05-24 Deceleration time setting for multi speed 3
Range [0.1~6000.0] Sec

05-25 Acceleration time setting for multi speed 4
Range [0.1~6000.0] Sec

05-26 Deceleration time setting for multi speed 4
Range [0.1~6000.0] Sec

05-27 Acceleration ti‘meg(ﬁng for multi speed 5
Range [0.1~6000.07 \Sec

05-28 pe&&e?ﬁhon}im@ttlyﬁg for multi speed 5 P Y
Range [01~6000.0) “Sec

05-29 Aqé“ation time setting for multi spgg((ﬁ‘\) « & f‘}

Range [0.1~6000.0)] Sec

05-30 Deceleration time setting f&")ntilti gp{g)l‘@

Range [0.1~6000.0] Sec
05-31 Acceleration time setglg%r multi speed 7
Range [0.1~6000.0] Sec
05-32 Deceleration time setting for multi speed 7
Range [0.1~6000.0] Sec
05-33 Acceleration time setting for multi speed 8
Range [0.1~6000.0] Sec
05-34 Deceleration time setting for multi speed 8
Range [0.1~6000.0] Sec
05-35 Acceleration time setting for multi speed 9
Range [0.1~6000.0] Sec
05-36 Deceleration time setting for multi speed 9
Range [0.1~6000.0] Sec

4-131




05-37

Acceleration time setting for multi speed 10

Range [0.1~6000.0] Sec

05-38 Deceleration time setting for multi speed 10
Range [0.1~6000.0] Sec

05-39 Acceleration time setting for multi speed 11
Range [0.1~6000.0] Sec

05-40 Deceleration time setting for multi speed 11
Range [0.1~6000.0] Sec

05-41 Acceleration time setting for multi speed 12
Range [0.1~6000.0] Sec

05-42 Deceleration time setting for multi speed 12
Range [0.1~6000.0] Sec

05-43 Acceleration time setting for multi speed 13
Range [0.1~6000.0] Sec

05-44 Decelega@e §e@'§or multi speed 13
Range [0.146000.0] Sec

05-45 '\ Acceleration time setting for multi speed 14_ A ¢\
Range [01~6000.0] Sec

05-46 Deceleration time setting for muﬁMe'edAb\"
Range [0.1~6000.0] Sec

05-47 Acceleration time Vsétﬁﬁg fm&um speed 15
Range [0.1~6000.0] Sec

05-48 Deceleration time setting for multi speed 15
Range [0.1~6000.0] Sec
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Group 06 Automatic Program Operation Parameters

06- 00 | Automatic Operation Mode Selection
[0] : Disable
[1, 4] : Execute a single cycle operation. Restart speed is based on the previous stopped
speed.
[2, 5] : Execute continuous cycle operation. Restart speed is based on the previous cycle
stop speed.
Range [3, 6] : After completion of a single cycle, the on-going operation speed is based on the

speed of the last stage. Restart speed is based on the previous stopped speed

1 to 3: After a stop the inverter will start with the incomplete step when the run command is
re-applied.

4 to 6: After a stop the inverter will start with the first step of the cycle when the run command
is re-applied.

Automatic operation mode uses frequency reference parameters 05-01, 06-01~06-15, operation time
parameters 06-16 ~ 06-31 and direction of operation parameters 06-32~06-47.

Note: The automatic operation mode is disabled when any of the following functions are enabled:
- Frequency wobbling function

- PID function
- Parameters 06-16 to,06-31 are set to 0.

Notes:

- When automatic eperation mode‘is'enabled multi-step speed reference.command 1~4
(03-00~03-07#=2~5) is disabled:

- Frequency'of multi-step,speed 0 is set by 05-01.

- Acceleration/deceleration time is set by parameter 00-14 and'00-15 in-automatic operation mode.

Aut t tion f f \? . '\“"‘/
utomatic operation frequency reference’settings
i quengy pefe ez

06-01 Frequency Setting'bi&)eran&r-‘é’tage 1 *1
06-02 Frequency Setting of tion -Stage 2 *1
06-03 Frequency Setting of Operation -Stage 3 *1
06-04 Frequency Setting of Operation -Stage 4 *1
06-05 Frequency Setting of Operation -Stage 5 *1
06-06 Frequency Setting of Operation -Stage 6 *1
06-07 Frequency Setting of Operation -Stage 7 *1
06-08 Frequency Setting of Operation -Stage 8 *1
06-09 Frequency Setting of Operation -Stage 9 *1
06-10 Frequency Setting of Operation -Stage 10 *1
06-11 Frequency Setting of Operation -Stage 11 *1
06-12 Frequency Setting of Operation -Stage 12 *1
06-13 Frequency Setting of Operation -Stage 13 *1
06-14 Frequency Setting of Operation -Stage 14 *1
06-15 Frequency Setting of Operation -Stage 15 *1
Range 0.00~400.00 Hz

*1: It is operation frequency in inverter software V1.4.
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Automatic operation time settings

06-16 Time Setting of Operation -Stage 0
06-17 Time Setting of Operation -Stage 1
06-18 Time Setting of Operation -Stage 2
06-19 Time Setting of Operation -Stage 3
06-20 Time Setting of Operation -Stage 4
06-21 Time Setting of Operation -Stage 5
06-22 Time Setting of Operation -Stage 6
06-23 Time Setting of Operation -Stage 7
06-24 Time Setting of Operation -Stage 8
06-25 Time Setting of Operation -Stage 9
06-26 Time Setting of Operation -Stage 10
06-27 Time Setting of Operation -Stage 11
06-28 Time Setting of Operation -Stage 12
06-29 Time Setting of Operation -Stage 13
06-30 Time Setting of Operation -Stage 14
06-31 Time Setting of Operation -Stage 15
Range 0.0~6000.0 Sec

Automatic operation direction setti:@‘
A

06-32 Direction Sg@wgf Operation -Stage 0

06-33 Directi i eration -Stage 1

06-34 Dir, f Operation -Stage 2 /o
06-35 R n of Operation -Stage 3 N\ o
06-36 \‘ ection of Operation -Stage 4 __ A\, > \\6“
06-37 n Selection of Operation -Stage 5. y * Q -
06-38 irection Selection of Operation -St ge6 £ o

06-39 D?rection Selection of Operation.- el -~

06-40 Direction Selection of Operation -St ‘>

06-41 Direction Selection pf!Qg‘ar;'tion,ﬂ_: 9

06-42 Direction Selectioﬁ\f@per@;@n‘(ﬁgtage 10

06-43 Direction Selection of Opetation -Stage 11

06-44 Direction Selection bﬁﬁperation -Stage 12

06-45 Direction Selection of Operation -Stage 13

06-46 Direction Selection of Operation -Stage 14

06-47 Direction Selection of Operation -Stage 15

Range 0: Stop, 1: Forward, 2: Reversal

Example 1: Automatic operation mode — Single cycle

In this example the inverter executes a single cycle and then stops.
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Parameter Settings:

06-00 =1 (Single cycle operation)

06-32~06-34 = 1 (Forward for operation stage 0 - 2)

06-47 = 2 (Reversal for operation stage 15)
06-35~06-46 = 0 (Stop for operation frequency stage 3 - 14)
05-01 = 15 Hz (Operation frequency stage 0: 15 Hz)
06-01 = 30 Hz (Operation frequency stage 1: 30 Hz)
06-02 = 50 Hz (Operation frequency stage 2: 50 Hz)
06-15 = 20 Hz (Operation frequency stage 15: 20 Hz)
06-16 = 20 sec (Operation time stage 0: 20 sec)

(
06-17 = 25 sec (Operation time stage 1: 25 sec)
06-18 = 30 sec (Operation time stage 2: 30 sec)
06-31 = 40 sec (Operation time stage 15 :40 sec)
Freq. A 06-02
50Hz [~~~ T T |
06-01 :
30 Hz -———— I
05-01 | |
15 Hz | |
I I |
I I | >
I | | I g
I | | I
| | | 06-15_3!
2040 — - AKE _ _ L ___ 2 — -
N g5y, RN 30s A\ 40s |
06-16  06-17 06-18 ¢ 06-31

Figure 4.4.42 Single cyclesautomatic operation (stop)

Example 2: Automatic operation mode —Continuous'cycle
In this example the inverter repeats the_same cycle.
Parameter Settings:

06-00 = 2 or 5 (Continuous cycle operation)
06-01~06-47=Enter same setting as that of Example 1.
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Freq.

06-02 06-02
50 Hz
06-01 06-01

30 Hz

05-01 05-01 [/
15 Hz /—

06-03 06-03

L s

20s 25s 30s 40s 20s 25s 30s 40s

06-16 06-17 06-18 06-19 06-16 06-17 06-18 06-19

Example 3: Automatic operation mode — Single cycle and continue running at last speed of the cycle

Figure 4.4.43 Periodic automatic operation

In this example the inverter executes a single cycle and continue running at last speed of the cycle.

06-00= 1

50 Hz

30 Hz

20 Hz

to 3:

Freq.

15 Hz

A

06-02
06-01 i
05-0f i
06415
20s 25s 30s 40s
06-16 06-17 06-18 06-31

Figure 4.444 Single cyclée‘automatic operation (continuous)

After a stop the inverter will start with the incomplete step when the run command is re-applied.

06-00= 4

to 6:

After a stop the inverter will start with the first step of the cycle when the run command is re-applied.

06-00 1t03 06-00 4106
Operation Operation

g | Command | RUN [STOP RUN Command | RUN | sTOP RUN

e Continue with

g Output incompleted step cycle Output Start new cycle

- Frequency Frequency

2

5

O

» t »

Notes:

- Acceleration/ deceleration time is set with parameters 00-14 and 00-15 in automatic operation mode.

- If the setting value of parameters 06-16~06-31 is 0, automatic operation mode is not active.
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Group 07: Start /Stop Parameters

07- 00 Momentary Power Loss/Fault Restart Selection
R [0] : Disable
ange [1] : Enable

07-00=0: Inverter trips on “UV” fault if power loss time is greater than 8ms.
07-00=1: Inverter restarts after restarting the power at the momentary power loss.

Note: When 07-00=1, inverter restore automatically the motor rotation after restarting the power even if
momentary power loss occurs.

07- 01 Fault Auto-Restart Time

Range [0~7200] Sec
07-01 =0sec.:  Automatic restart time interval is set by minimum baseblock time (07-18).
07-01 <07-18: Automatic restart time interval is set by minimum baseblock time (07-18).

07-01>07-18: Automatic restart time interval is set by fault reset time (07-01).

Note:
Automatic restart time interval is time of 07-18 plus 07-01 and delay time of peed search (07-22).

Refer to Fig.4.4.45 for setting automatic restart interval.

1 2 3 4 5 6 7 8 9 10 =-07-02

Figure 4.4.45 Automatic restart operation

07- 02 Number of Fault Auto-Restxb\?taﬁﬁtg‘{A &

Range [0~10])

When the automatic restart function is enabled‘the internal automatic restart attempt counter is reset
based on the following actions:

a) No fault occurs in 10 minutes or longer after the automatic restart
b) Reset command to clear fault via input terminal or using the keypad (ex: press reset/ € key)
c) Power to the inverter is turned off and back on again

Note:
Multi-function digital output R1A-R1C, R2A-R2C, R3A-R3C can be programmed to activate during an
automatic reset attempt, refer to parameter 03-11, 03-12 and 03-39.

Automatic restart operation:

a) Faultis detected. The inverter turn off the output, displays the fault on the keypad and waits for the
minimum baseblock time parameter 07-18 to expire before accepting another run / automatic restart
command.

b) After the minimum baseblock time (07-18) has expired, the active fault is reset and a speed search
operation is performed. The time between each fault restart attempt is set by parameter 07-01.

c) When the total numbers of restart attempts exceed the number of automatic restart attempts set in
parameter 07-02, the inverter will turn off the output and the fault contact is activated.

4-137




Please refer to Figure 4.4.46 for the automatic restart operation.

The automatic restart function is active for the following faults. Please note that when the fault is not listed

A

(When 07-00 = 1, the fault contact is active )

\/_

07-18

Figure 4.4.46 Auto-restart operation

in the table the inverter will not attempt,an automatic restart.

Parameter N Numbers of

Name A»\(«"K‘ N ‘\‘i paulis Restart

07-00 UV (under voltage) Unlimited
OC (oyercurrent) OV (overvoltage)

0704 OLA\(motor overload) OL2 (Inverter qverioad) Depend on
UT(Under torque detection) | OT (Over-torque detection) parameter

07-02 IPL (input phase loss) OPL (Output phage,less) 07-02
GF (ground failure)

Notes:

1. Fault restart function contains momentary‘power loss restart and auto reset restart.
2. Refer to chapter 10 for the details-oftroubleshatting and fault diagnostics.
3. Refer to speed search function (07-19~07-24) for the selection of speed search modes.

Note:

Automatic restart function is only active in the state of no harm to the safety or to the application devices.

Warning - Excessively use of the automatic restart function will damage the inverter.

07- 04 Automatic start at power up
Ran [0] : Automatic start at power up when external run command is enabled
ange [ 1] : Without automatic start at power up when external run command is enabled
07-04 =0:

If the running switch is in conducting state when power supply is on, the inverter will start automatically.

07-04 =1:

If the running switch is not in conducting state when power supply is on , the inverter will not start
automatically and STP1 will flash. It is required to switch off the running switch and make it be in

conducting state so as to start the inverter.
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07- 05 Automatic start delay at power up

Range [1.0~300.0)] Sec

When 07- 04 = 0, if power supply is on, the inverter automatically start at power up and it will count the
delay time set by 07-05. The inverter starts running only when the delay time ends.

| Warning:

° When 07- 04 = 0 and run command source is set to external control (00- 02/00- 03 = 1), if
running switch is in conducting state and the inverter starts automatically when power supply is
on, customers are suggested to switch off the power supply and running switch at power loss to
prevent from the damage to the inverter and user when reconnecting.

° When 07- 04 = 1 and run command source is set to external control (00- 02/00- 03 = 1), if
running switch is not in conducting state when power supply is on, the inverter will not start
automatically and STP1 will flash. It is required to switch off the running switch and then make it
be in conducting state and start the inverter after the delay time of automatic start at power up

ends.
07- 06 DC Injection Braking Start Frequency
Range [0.0~10.0] Hz

DC injection braking start frequency is the level the output frequency has to reach before DC braking
injection function is activated.

07- 07 DC Injection Braking,Current

Range [0~100]) %

DC Injection braking currént as percentage of the inverter rated current. Increasing this level will increase
the amount of heat generated by thie'motor windings. Do not set this parameter higher than the level
necessary toyheld the motorshaft.

07- 08 DClInjéction Braking Time at Stop___ (<™ _ ¢V

Range [0.00~10.00) Sec

Duration of DC injection braking is during a stop;operatian.. D€ injection braking at stop is disabled when
parameter 07-08 is set to 0 sec.

N
07-16 DC Injection Braking Iifr‘}at Start

Range [0.00~100.00) Sec

Duration of DC injection braking is during a start operation. DC injection braking at start is disabled when
parameter 07-16 is set to 0 sec.

DC Injection Braking Operation

When DC Injection braking is active DC voltage is applied to the motor, increasing the braking current and
resulting in an increase in the strength of the magnetic field trying to lock the motor shaft.

To enable DC injection braking during a start operation set the DC injection braking current (07-07) and
the DC injection braking time (07-16) at start to a value greater than 0. DC injection braking at start can be
used to prevent “wind milling effect” in fan applications.

To enable DC injection braking during a stop operation set the DC injection braking current (07-07) and the

DC injection braking time at stop (07-08) to a value greater than 0.
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Notes:

- When parameter 07-16 is set to 0 sec. the inverter will start from the minimum output frequency.

- Increasing the DC braking time (07-08, 07-16) can reduce the motor stop time.

- Increasing the DC braking current (07-07) can reduce the motor stop time.

- During stop operation: If the DC braking start frequency < minimum output frequency (01-08), DC
braking is activated when the output frequency reaches the minimum output frequency level.

- DC Injection braking cannot be used in sensor vector control (SV).

Output

07-16
Frequency

The large of 01-08 or 07-06

01-08
(Fmin)

07-06

Motor 07-08
Speed

Run Braking

Command time

Figure”4.4:47 DC braking operation

DC braking operation: can be controlled via any one of the multi-function“input terminals (03-00 to 05)
function 33. Refer to Fig. 4.4.4/ for DC braking operation.

DC braking current ecan«be controlled via the multi-function ahalog input«(04-05) function 5. Refer to Fig.
4.4.34.

07-09 Stop Mode Selection " 2 A{\"

[0] : Deceleration to.Stop
[1] : Coastto Stop

[2] : DC Braking Stop

[3] : Coast to Stop.with Timer

Range

When a stop command is issued the inverter stops according to the stop mode selected. There are four
types of stop modes,

Note: When using the permanent magnet motor, only the option of deceleration to stop mode is available.

07-09=0: Deceleration to stop

When a stop command is issued, the motor will decelerate to the minimum output frequency (01-08) Fmin
and then stop. Deceleration rate depends on the deceleration time (factory default: 00-15).

When the output frequency reaches the DC braking stop frequency (07-06) or the minimum output
frequency (01-08), DC injection braking is activated and the motor stops.

Output frequency when stop command is issued
Deceleration time = x deceleration time setting
Maximum output frequency F.x (01-02)

Note: S curve setting will add to the overall stop time
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iIn Command
Run Stop Time
Deceleration
Ramp to stop
1t Frequency /
07-06
Time
%

T: DC Braking Time at stop (07-08)
Figure 4.4.48 Deceleration to stop

07-09=1: Coast to stop

When a stop command is issued, the motor will coast to a stop. Stop time depends on motor load and
friction of the system.

The inverter waits for the time set in the minimum baseblock time (07-18) before accepting the next run
command.

In SLV mode (00-00=2) the speedisearch function is automatically enabled upon the next run command.

Note: When using a mechanical brake set’parameter 07-26 to 1.

Run‘Command Run Stop Run
Time
Output
Frequency
Time
tb.b

Minimum baseblock time (07-18)

Figure 4.4.49 Coast to stop
07-09=2: DC braking to stop
When a stop command is issued, the inverter will turn off the output (Baseblock) and after the minimum

Baseblock time (07-18) has expired activate DC braking (07-07). Refer to Fig.4.4.50.

The DC braking time (tocos) of Figure 4.4.50 is determined by the value of 07-08 (DC Braking start time)
and the output frequency at the time the stop command was issued.

(07-08) x 10 x outputfrequency
tocos =
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Fmax (01-02)

Note: Increase the minimum Baseblock time (07-18) in case an Overcurrent trip occurs during the DC

braking.
Output
frequency tpcps
A A
Run Stop s Time 07-08 x 10 |
A |
|
<«— Output frequency
: upon stop command
|
r---o 07-08 x 1 !
: : » Time L L
— >le > 10 100
| tb.b | tocos | % %
) ' ! Maximum output
tb.b :Minimum baseblock time (07 -18) frequency
tocps :DC braking time (Fmax, 01- 02)

Figure 4.4.50 DC braking to stop

07-09=3: Coast to stop with timer

When a stop command is issued the motor will coast to a stop after the minimum Baseblock time (07-18)
has expired. The inverter ignores,thesrun*command until the total time of the timer has expired.

The total time of the timer,is determined«by. the deceleration time (00-15, 17, 22 or 24) and the output
frequency upon stop. Referto Fig.4.4151

ik
A A
Deceleration
Run .{'Stopl Run | Stop| Run y Time Wepe - - -~
PR ; Time ¢ ,00-15) !
|
Output I : N7 <—'—| Output frequency
frequency : I upon stop command
| |
|
: Min. - |
: »Time = baseblock |’ | ! >
W Time tob "0 100%
! ! (07-18) Maximum output
. . frequency
T1 : Total Time (Fmax, 01- 02)
Figure 4.4.51 Coast to stop with timer
07-13 Low Voltage Detection Level
Ran [200V] : 150~300V
ange [400V] : 300~600V
07- 25 Low voltage Detection Time
Range [0.00~1.00]) Sec

Adjust the 07-13 voltage level from 150 to 300 Vdc (200V series) or from 300 to 600 Vdc (400V series).
When the AC input voltage is lower than the 07-13 value (07-13/ 1.414 = AC voltage detection level) for
the time specified in 07-25 the low-voltage error "UV" will displayed. If 07-25 = 0.00 sec., the UV error will

be displayed immediately.
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Set preventive measures:

- The inverter input voltage will limit the output voltage. If the input voltage drops excessively, or if the
load is too big, the motor may stall.

- If the input voltage drops below the value set in 07-13 then the output is turned off momentarily. The
inverter will not automatically start when power is restored.

07-14 Pre-excitation Time
Range [0.00~10.00] Sec
07-15 Pre-excitation Level
Range [50~200]) %

If a high starting torque is required for the application, especially for a large horsepower motors, the
pre-excitation operation can be used to pre-flux (magnetize) the motor.

07-14: Pre-excitation time

When an operation command (forward or reverse) is activated, the inverter will automatically start
pre-excitation based on the time set in parameter 07-14.

The time for the flux to reach 100% is a function value of motor’s electrical time constant (See figure
4.4.52).

Electrical time constant (quadratic by*pass circuit time constant) can be calculated by motor parameter
setting (group 02)

Motonmleakage inductance (02-17) + motor mutual inductance (02-18)
Motor rotor resistance, (02-16)

Electrical time constant T2=

Set the pre-excitation tifme (07-14) based on the electrical time ¢onstant T2

07-15: Pre-excitation initial level

Use the pre-excitation initial level (07-15) to provide a higher eXcitation current during the pre-excitation
time (07-14), which will increase the speed and stability:for motors.

In order to quickly magnetize the motor, reduce the pre-excitation time (07-14) and set the pre-excitation
level (07-15) to a high level.

If 07-15 is set greater than 100%, providing a high excitation current during the pre-excitation time (07-14),
motor’s magnetization time is shorted. When the setting reaches 200%, magnetization is reduced by
roughly half.

A high pre-excitation level (07-15) might result in excessive motor sound during pre-excitation.

When the flux reaches 100%, pre-excitation current reverts back to 100% and pre-excitation is completed.
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Run
Command

>t

Excitation current

i 4
Magneticflux & . » _______________ Pre-excitation initial Level (07-15)

and Excitation
current

100% [~————q-——>=1-—————————————=—=————————————~- Magnetic flux

Motor
Speed

A\

~—

Pre-excitation Time
07-14

Figure 4.4.52 Pre-excitation operation

07-18 Minimum Base block Time

Range [0.1~5.0] Sec

In case of a momentary power failure; the inverter continues to operate after the power has been restored
when parameter 07-00 is set t0'1. Once\the momentary power failure is detected; the inverter will
automatically shut down the output and maintain B.B for a set time (07-18).

It is expectedithat after the minimum base block time has expired the residual voltage to be almost zero.

When the momentary power failure time exceeds the minimum-base_ block'time (07-18), the inverter will
automatically perform a speed search upon return of power. Refer to the following figure 4.4.53.

A A
Momentary Momentary
power loss power loss
A >t A >t
Minimum B.B. Minimum B.B.
Time (07-18) Time (07-18)
>t >t
A A
Inverter B.B. T Inverter B.B. _
time time
o1 »

(b) Minimum baseblock time (07-18) is
shorter than momentary power loss time

(a) Minimum baseblock time (07-18) greater
than momentary power loss time

Figure 4.4.53 Minimum B.B time and momentary power loss time

Minimum base block time (07-18) is also used to for the DC braking function in combination with speed
search as follows:

- Set the minimum base block time required (07-18).

- Execute speed search or DC braking function.

- Increase minimum Baseblock time if over-current "OC" condition occurs.

- After speed search is completed, normal operation continues.
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07-19 Direction-Detection Speed Search Operating Current
Range [0~100] %
07- 20 Speed Search Operating Current
Range [0~100] %
07-21 Integral Time of Speed Searching
Range [0.1~10.0] Sec
07- 22 Delay Time of Speed Search
Range [0.0~20.0] Sec
07-23 Voltage Recovery Time
Range [0.1~5.0] Sec
07-24 Direction-Detection Speed Search Selection
R [0] : Disable
ange [1] : Enable
07- 26 SLV Speed Search Function
R [0] : Enable
ange [1] : Disable
07- 27 Start Selection after Fault during SLV Mode
R [0] : Speed search start
ange [1]) : Normal Start
07- 28 Start after External Base Block
R [0] : Speed search start
ange [1]) : Normal'Start

Speed search funetion' is used to find the speed of a coasting motor and eentinue operation from that point.
The speed search function iS\active after.a momentary power loss.

Speed Search from Multi-function digital inputs
Set the multi-function digital input to external.speed search ‘command 1 or 2. External speed search
command 1 (value = 19) and 2 (value = 34) cannot be setiatthe same time, otherwise "SE02" (digital input

terminal error) warning occurs.

Speed search function must be enabled before applying the run command to ensure proper operation.
See relay logic in Fig. 4.4.54.

O O @ Speed search command
O O /R;Z\ Run command
Rv1 U

Figure 4.4.54 Speed search and operation commands

Notes: Speed Search Operation

- The speed search cannot be used when the motor rated power is greater than the inverter rated power.

- The speed search cannot be used when the motor rated power is two inverter sizes smaller than the

inverter currently used.

The speed search cannot be used in combination with a high-speed motor.

- InV/ F mode, it is necessary to perform a static auto-tune.

- In SLV mode, it is necessary to perform a rotational auto-tune. Perform a static auto-tune when using
long motor leads.
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Speed search uses current detecting. Use parameter 07-24 to select detection direction.
07-19: Speed Direction Search Operating Current

- Used in bidirectional speed search only (07-24 = 1).

- Set bidirectional current level.

- Increase value if speed search is not successful at low speeds (above 5Hz)
Note: If value is too high may cause DC braking effect.

07-20: Speed Search Operating Current

- Can be used for bidirectional (07-24 = 1) or unidirectional (07-24 = 0) speed search.

- Sets speed search current Level.

- The set value must be lower than the excitation current (02-09) and must equal to the no-load current. If
the no-load current is unknown it is recommended to set value at 20%.

- Excessive speed search current will cause inverter output to saturate.

- Itis recommended to use speed search in case of a momentary power loss. Increase the minimum base
block time (07-18) in case of an over-current condition.

07-21: Integral time of speed searching

- Can be used for bidirectional (07-24,=1) or unidirectional (07-24 = 0) speed search.

- Set the integral time during speed search.

- If OV occurs, increase the sét value to increase the speed search time. Decrease the value if a quick
start is required

07-22: Delay,time ‘of speedisearch

- Use delay time when using a contactor on the inverter output'side.
- The inverter speed search starts after the delay timefexpires.
- Speed search delay time is disabled when set t6,0:0'sec. (07-22"= 0.0)

07-23: Voltage recovery time

- Sets the voltage recovery time.
- Sets the time for the inverter to restore‘the output voltage from 0V to the specified V/f level after speed
search function is completed.

07-24: Direction-Detection Speed Search Selection

07-24=0: Disable Direction-Detection Speed Search

Speed search is executed using speed search operating current defined in parameter 07-20. In case
speed search is not successful (e.g. motor speed is too low) a speed search time-out warning is displayed.
Set 07-19 to value greater than 0 to enable DC braking at speed search if a time-out occurs frequently.

07-24=1: Enable Direction-Detection Speed Search

At start the current controller will send a step current to the motor (07-19) to determine the motor direction.
Once direction is determined the current controller will perform a speed search using speed search
operating current defined in parameter 07-20. Speed search is executed after a momentary power loss
(external speed search command 2, 03-00 to 03-05 = 34) or from max. frequency (external speed search
command 1, 03-00 to 03-05 = 19). Speed search direction will follow the speed command.
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07-26: SLV Speed Search Function

- In SLV mode (00-00 = 2) set the stop mode to the coast stop (07-09 = 1) or to the coast to stop with
timer (07-09 = 3). After a stop command is issued (coast to stop or coast to stop with times) the speed
search function is automatically activated for the next start.

07-26=0: Enable (No mechanical brake is installed)

07-26=1: Disable (Mechanical brake is installed)

07-27: Start Selection after fault during SLV mode

07-27=0: Speed search start: Speed search is executed after a fault in SLV mode.

07-27=1: Normal start: Speed search is not enabled.

Note: Set the parameter to 1 (normal start) after a fault has occurred and a mechanical brake is used to
stop the motor.

07-28: Start after external Baseblock
07-28=0: Speed search start: Speed search is executed after base block is removed.
07-28=1: Normal start: Speed séarch is not enabled.

Notes:

- Set parameter to 1 for the’eontrol mode of SLV. mode (00-00 = 2) when the external base block
active time'is longerdhan the time the motor needs to come to'a'eompleteistop. After the external
base block comMmand is removed the inverter will acceletate from min. frequency.

- The inverterhas no choices but can only normally.start'when,using permanent magnetic motor.

m Speed search based on current detection

(a) Speed search at starting

A

Run command >t

t
Speed search decel time (07-21)

Search command

Output frequency > t
< V/f during speed search

(07-18) A// —— Return to voltage at normal operation
D

Voltage recovery time (07-23)
Output voltage > t

Output current (07-20)

SE;eed search
operation

Figure 4.4.55 Speed search at starting
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(b) Speed search in recovery period of momentary power failure

Momentary power loss > t

Minimum b.b. time (07-18) > t

Run command

t

Search command J07-18), Speed search decel time (07-21)
Output frequency > t
i V/f during speed search
|
! & I Return to voltage at normal operation
i D
! Voltage recovery time (07-23)
Output voltage ‘ > t
Output current i (07-20)
|
>t

Speed sear;h
operation

Figure 4.4.56 Speed search in recovery period of momentary power failure

Notes:

- If the minimum base blocK*time (07-18)is longer than the momentary power failure time, the speed
search starts operation after the minimumbase block time (07-18).

- If the minimuni. base block tinie.(07-18) is too short, the speed search-eperation begins immediately
after powerhas*been restored.
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Group 08 Protection Parameters

08- 00 Stall Prevention Function
[xxx0b] : Stall prevention is enabled in acceleration.
[xxx1b]) : Stall prevention is disabled in acceleration.
[xx0xb] : Stall prevention is enabled in deceleration.
Range [xx1xb]) : Stall prevention is disabled in deceleration.
[x0xxb] : Stall prevention is enabled in operation.
[x1xxb]) : Stall prevention is disabled in operation.
[0xxxb] : Stall prevention in operation decelerates based on deceleration time 1
[1xxxb] : Stall prevention in operation decelerates based on deceleration time 2
08- 01 Stall Prevention Level in Acceleration
Range [30~200] %
08- 02 Stall Prevention Level in Deceleration
[330~410] V : 200V
Range [660~820] V : 400V
08- 03 Stall Prevention Level in Operation
Range [30~200]) %
08-21 Limit of Stall Prevention in Acc over Base Speed
Range [0~100] %
08-22 Stall Prevention Det€etion Time in Operation
Range [2~100)] msee

Stall prevention during acceleration,(08-00=xxx0b)

Prevents the'inverter from faulting (Overcurrent, Motor overload, Inyerter overload) when accelerating with

heavy loads.

When the inverter output current reaches the level setjin parameteri08-01 minus 15% the acceleration rate
starts to decrease. When the inverter output curtent reaches the level set in parameter 08-01 the motor

stops accelerating. Refer to Fig.4.4.57 for moretinformation:

Notes:

- Reduce stall prevention level during acceleration (08-01) in case the motor stalls (when the motor power

is smaller than the inverter rating.
- The inverter rated output current should be set to 100%.

A

Inverter i

Output  08-01
_/ f

15%

Current

Output ,/
Frequency /

Stall prevention

Figure 4.4.57 Stall prevention during acceleration
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If the motor is used in the constant power (CH) region, the stall prevention level (08-01) is automatically
reduced to prevent the stall.

Stall prevention level during acceleration (Constant horsepower)

Stall Prev. Lev. Acceleration (CH) = Stall prevention level in acceleration (08-01) x Fbase (01-12)
Output frequency

Parameter 08-21 is the stall prevention limit value in Constant Horsepower region. Refer to Fig.4.4.58.

<«—— 08-01

Stall
prevention
level during
acceleration

<« 08-21

N
\\
, Output
Constant Torque Constant Horsepower frequency
. e
region region

Figure 4.4.58 Stall prevention level and limit in acceleration

Stall prevention selection during deceleration (08-00=xx0xb)

Stall prevention,during deceéleration automatically increases the deceleration time according based on the
DC-bus voltage to prevent over-voltage during deceleration. Referto'Fig.4.4.59 for stall prevention during
deceleration

When the DC-bus voltage exceeds the stall prevention leyél deceleration will stop and the inverter will wait
for the DC-bus voltage to fall below the“stall prevention level before continuing deceleration. Stall
prevention level can be set by 08-02,/8ee/Fable 4.440.

Table 4.4.10 Stall prevention level

Inverter model \d 08-02 default value
200V class, 5 to 15HP 395VDC
200V class, 20HP and above 385VDC
400V class, 5 to 20HP 790VDC
400V class, 25 HP and above 770VDC
* If 01-14< 400V, the default value of parameter 08-02 is 680VDC when the inverter software is V1.3 or

below.

Note: When using external braking (braking resistor or braking module) disable stall prevention during
deceleration (08-00 to xx1xb).
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Output
frequency Deceleration time is extended to

/ prevent overvoltage.

\4
~

»— Deceleration
time
Figure 4.4.59 Stall prevention selection in deceleration

Stall prevention selection during run (08-00=x0xxb)

Stall prevention during run can only be used in V/F or SLV control mode.

This function prevents the motor from stalling by automatically reducing the output frequency during run.

If the inverter output current rises above the level set in parameter 08-03 for the time specified in
parameter 08-22, the inverter output frequency is automatically decreased following deceleration time 1
(00-15) or deceleration time 2 (00-17):

When the inverter output eurrent fallsibelow the level set in parameter (08-03) minus 2%, normal operation
continues and the,output frequengy increases to the frequency reference using the acceleration time 1 or
acceleration time 2, Refer to thefollowing Fig.4.4.60.

Note: The stall prevention level during run can be set by using:multi-function.,analog input Al2 (04-05=7).

A

Load

>
A /_\ ¢
08-03 2%
Inverter \ T (Hysteresis)
Output Current
>t

Output
Frequency Tdec1 (00-15)

~—— Tdec2 (00-17)

—> «— (08-22 (detection time)

Figure 4.4.60 Stall prevention selection in operation
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08- 05 Selection for Motor Overload Protection (OL1)

[xxx0b])] : Motor Overload Protection is disabled.
[xxx1b] : Motor Overload Protection is enabled.
[ xx0xb] : Cold Start of Motor Overload

[xx1xb])] : Hot Start of Motor Overload

[ x0xxb] : Standard Motor

[x1xxb])] : Special motor

[0xxxb] : Reserved

[1xxxb] : Reserved

Range

The motor overload protection function estimates the motor overload level based on the output current,
output frequency, motor characteristics and time. The motor overload trip time depends on the motor rated
current when the output frequency is higher than 60Hz.

On inverter power-up the motor overload protection internal thermal accumulation register is automatically
reset.

To use the built-in motor overload protection function parameter 02-01 (motor rated current) has to match
the motor rated current on the motor nameplate.

Turn off the motor overload protection when using two or more motors.connected to the inverter (set 08-05
= xxx0b), and provide external overload protection for each motor (e.g. thermal overload switch).

With cold start enabled (08-05 = xx0xb), motor overload protection occurs in 5 and a half minutes when
operating the motor at 150% 6f theé motorsated current at an output frequency greater than 60Hz.

With hot start enabled (08-05 € xx1xb), motor overload protection occurs4n 3 and a half minutes when
operating theymotor at 150%\ofithe motor rated current at an output frequency greater than 60Hz.

Refer to the following'Fig.4.4.61 for an example of motor everload pretection standard curve.

Low Speed High.Speed
o (S b0ty
E A QN : | |
2 NP
£ AN
' 55 RO
g 30 NG - Gold Star
& 35 I |
B 10 : I I
2 " | | | Hot Start
g | | l » Motor Load Current (%)
100%  150% 200% (02-01 = 100%)

Figure 4.4.61 Motor overload protection curve (example: standard motor)

When using force cooled motors (Special inverter motor), thermal characteristics are independent of the
motor speed, set 08-05 = x1xxb.

When 08-05 = x1xxb, overload protection function is based on motor rated current for output frequencies
between 6 and 60Hz. If the output frequency is lower than 1Hz, the overload protection function uses 83%
of the motor rated current to determine an overload condition.

When 08-05 = xOxxb, overload protection function is based on 70% of the motor rated current for an output
frequency of 20Hz. If the output frequency is lower than 1Hz, the overload protection function uses 40% of
the motor rated current to determine an overload condition.
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Refer to Fig.4.4.62 for motor overload rating at different output frequencies.

100%
/ /
80% +—*
/ /
80%
o
_E : /
g 0%
(1 /
- 60%
5 /
T 50%
@
=
O 40%
s — — Special Motor (08-05 = x1xxb
% 30% P ( ) B
= Standard Motor (08-05 = x0xxb)
20%
10%
U% T T T T T 1
0 10 20 30 40 50 G0
Output Frequency
Figure 4.4.62 Motor overload rating at different output frequencies
08- 06 Start-up mode of overload protection operation (OL1)

[0] : Stop Output.after Overload Protection

Range [1] : Continuolis Operation after Overload Protection.

08-06=0: When the inverter. detects aymotor 6verload the inverter output is turned off and the OL1 fault
message will flashi.on'the keypad£Press RESET button on the keypad or.activate the reset function
through the multisfunction inputsto reset the OL1 fault.

08-06=1: When thevinverter detects a motor overload the inverter wilkcontinue running and the OL1 alarm
message will flash'on the keypad until the motor current'falls within: the' normal operating range.

08-08 [ Automatic Voltage Regulation (AVR).> -~

[0] : AVR s enabled

Range [1] : AVR s disabled

Automatic voltage regulation stabilizes the motor voltage independent of fluctuation to the input voltage.
08-08=0: Automatic voltage regulation is active.

08-08=1: Automatic voltage regulation is not active, motor voltage follows the input voltage fluctuation.

08- 09 Selection of Input Phase Loss Protection
R [0] : Disable
ange [1] : Enable

08-09=0: Input phase loss detection is disabled.

08-09=1: Input phase loss detection is enabled. Keypad shows "IPL input Phase Loss" (IPL), when an
input phase loss is detected the inverter output is turned off and the fault contact is activated.

Note: The input phase loss detection is disabled when the output current is less than 30% of the inverter
rated current.
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08-10 Selection of Output Phase Loss Protection

[0] : Disable

Range [1] : Enable

08-10=0: Output phase loss detection is disabled.

08-10=1: Output phase loss detection is enabled. Keypad shows "OPL Output Phase Loss" (OPL), when
an output phase loss is detected and the inverter output is turned off and the fault contact is activated.

Note: The output phase loss detection is disabled when the output current is less than 10% of the inverter
rated current.

08-13 Selection of Over-Torque Detection
[0] : Over-Torque Detection is Disabled.

Range [1] : Start to Detect when Reaching the Set Frequency.
[2] : Start to Detect when the Operation is Begun.

08- 14 Selection of Over-Torque Operation
[0] : Deceleration to Stop when Over- Torque is Detected.

Range [1] : Display Warning when Over- Torque is Detected. Go on Operation.
[2] : Coastto Stop when Over Torque is Detected.

08-15 Level of Over-Torque Detection

Range [0~300]) %

08-16 Time of Over-'[o@etection

Range [0.0~10.0] Sec

08-17 Selectmrﬁ‘gw-m tection

[0]): :'Low-Torque'Detection is Disabled.
Range [1] : Start'to'Detect when Reaching the Set Frequency.
[2] _:«Start to Detect when the Operation is Begun.

-

B XJ
08-18 ‘sq‘&f)n of Low-Torque Operation Qg\) « £ }"

[0] : Deceleration to Stop whend:ow- Torque is Detected.
Range [1] : Display Warning when,Low-"Torque-is Detected. Go on Operation.
[2] : Coastto Stop when Low-Torgle.is.Detected.

08-19 | Level of Low-Torque Detection <50

Range [0~300]) %
08- 20 Time of Low-Torque‘Bét\éggion
Range [0.0~10.0] Sec

The over torque detection function monitor the inverter output current or motor torque and can be used to
detect increase in inverter current or motor torque (e.g. heavy load).

The low torque detection function monitor the inverter output current or motor torque and can be used to
detect a decrease in inverter current or motor torque (e.g. belt break).

The torque detection levels (08-15, 08-19) are based on the inverter rated output current (100% = inverter
rated output current) when operating the inverter in V/F control mode and motor output torque (100% =
motor rated torque) when operating the inverter in SLV control mode.

Over-torque detection

Parameter 08-13 selects over-torque detection function. An over-torque condition is detected when the
output current / torque rises above the level set in parameter 08-15 (Over-torque detection level) for the
time specified in parameter 08-06 (Over-torque detection time).

08-13=0: Over-torque detection is disabled.

08-13=1: Over-torque detection is enabled when the output frequency reaches the set frequency.
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08-13=2: Over-torque detection is enabled during running.
Parameter 08-14 selects the way the inverter acts when an over-torque condition is detected.

08-14=0: When an over-torque condition is detected the inverter displays and over-torque detection fault
and the motor decelerates to a stop.

08-14=1: When an over-torque condition is detected the inverter displays an over-torque detection alarm
and continues to run.

08-14=2: When an over-torque condition is detected the inverter displays and over-torque detection fault
and the motor coasts to a stop.

Inverter output current
( or motor output torque)

Detection level (08-15) i 10% hystersis

/ T width

> t

Overtorque 4
detection
signal ot
—> «— —> «—
08-16 08-16

Figure 4.4.63 Over-torque detection operation

Low-torque detection
Parameter 08418:selects low-~torque detection function., An low-torque“conditionis detected when the

output current’ torque fallsbelow the level set in parameter 08-19, (lew-torque detection level) for the time
specified in parameter 08-20 (Low-torque detection time).

08-17=0: Low-torque detection is disabled.
08-17=1: Low-torque detection is enabled when.the output*frequency reaches the set frequency.
08-17=2: Low-torque detection is enabled during.running.

Parameter 08-18 selects the way the inyerter acts when an over-torque condition is detected.

08-18=0: When a low-torque condition is detected the inverter displays and low-torque detection fault and
the motor decelerates to a stop.

08-18=1: When a low-torque condition is detected the inverter displays a low-torque detection alarm and
continues to run.

08-18=2: When a low-torque condition is detected the inverter displays and low-torque detection fault and
the motor coasts to a stop.
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Inverter output current 1
( or motor output torque )

10% hystersis
Detectlon Level (08-19) T width

> t

A

Undertorque
detection
signal

— —

08-20 08-20

Figure 4.4.64 Low torque detection operation

Over and low torque detection condition can be output to the multi-function digital outputs (R1A-R1C,
R2A-R2C, R3A-R3C) by setting parameters 03-11, 03-12 and 03-39 to 12 or 25. Refer to Fig. 4.4.65 for
more information.

R1A

03-11

} 03-12
} 03-39

Figure 4.4.65 Over-torque / low torque detection multi-function digital output terminal

08- 23 Ground Fault (GF) ction
R [0] : Disable
ange [1] : Enable

If the inverter leakage current is greater than 50% of inverter rated current and the ground fault function is
enabled (08-23), the keypad will display a "GF Ground Fault" (GF), motor will coast to a stop and fault
contact is activated.

08-24 Operation Selection of External Fault
[0] : Deceleration to Stop

Range [1] : Coast to Stop
[2] : Continuous Operation

When multi-function digital input terminal is set to 25 (the external fault) and this terminal signal is triggered
off, parameter 08-24 (Operation Selection of External Fault) can be selected to stop it. The selection of
stop modes is the same as 07-09.

4-156




08- 25

Detection selection of External Fault

Range

[0] : Immediately Detect when the Power is Supplied
[1] : Start to Detect during Operation

The reason for the detection of external faults is determined by parameter 08-25.

e When 08-25=0, faults are immediately detected at power up.
e When 08-25=1, faults are detected when the inverter is running.

08- 30

Selection of Safety Function

Range

[0] : Deceleration to Stop
[1] : Coast to Stop

If multi-function digital input terminal is set to 58 (Safety Function), inverter will stop via the set of 08-30
when this function is enabled.

08- 37 Fan Control Function
[0] : Start at Operation
Range [1]) : Permanent Start
[2] : Start at High Temperature
08- 38 Delay Time of Fan Off
Range [0~600] Sec

08-37=0: Start at Operation

Fan starts while inverter is runnings
If the inverter stops, over the délaytime of fan off (08-38), fan is off:

08-37=1: PermanenfStart

When the inverter is at power on, fan will start permanently.

08-37=2: Start at High Temperature

When the temperature of heatsink is higher, than'that of internal setting, fan immediately starts.
If the temperature is lower than internal'setting value or the delay time of fan off (08-38) is due, fan will be

off.

Note: Function of fans on is disabled for the models of 40HP or the above (200V) and 50HP or the above
(400V) in IP20 series and is enabled for all the models in IP55 series.

08- 35 Fault Selection of Motor Overheat

[0] : Disable
Range [1] : Deceleration to Stop

[2] : Coast to Stop
08- 36 Time Coefficient of PTC Input Filter
Range [0.00 ~5.00)
08- 39 Delay Time of Motor Overheat Protection
Range [1~300]) Sec

Protection of motor overheating is enabled via the sensor of motor fan with the temperature impedance
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chacteristics of positive temperature coefficient (PTC).

Thermistor of PTC connects with terminals MT and GND. If motor is overheating, the keypad displays the
error code of OH4.

08-35=0: Fault selection of motor overheating is disabled.
08-35=1, 2: Motor stop running while fault of motor overheating occurs.

Protection of motor overheating is enabled at Rt>1330Q of thermistor of PTC and the reach of delay time
set by 08-39. The keypad will display an “OH4 Motor overheat” and fault output is active.

When the value of thermistor of PTC is Rt < 5500, it can reset “OH4 Motor overheat.”

Note: The stop mode of the inverter fault is set by 08-35.
08-35=1: Deceleration to stop when the inverter fault occurs.
08-35=2: Coast to stop when the inverter fault occurs

Notes:
- If thermistor of PTC does not connect with MT and GND, the keypad will display an “OH4 Motor
overheat.”
- The value of the external thermistor of PTC is in compliance with British National Standard.
When Tris 150°C in class F and 180°C in class H,
a. Tr— 5C: RT= 550Q
b. Tr+ 5°C: RT=1330Q

Refer to Fig. 4.4.66 for the connecting'between the corresponding temperature of thermistor of PTC and
terminals.

Resistanee Class £ Class H
(ohms) 150°C 180°C
/ MT
1330 1
| |
! : RT
: GND
|
| ]
550 a8 i
y I
L I TFemperature
/ T ’\ Tr
Tr-5 Tr+5

Tr

Tr : Temperature threshold
value

(a) PTC Thermistor (b) PTC Thermistor
Characteristics Connections

Figure 4.4.66 Protection of motor overheating

4-158



Group 09: Communication Parameters

09- 00 INV Communication Station Address
Range [1~31)])
09- 01 Communication Mode Selection
[0] : MODBUS
[1] : BacNET
Range [2] : MetaSys
[3])] : PUMP in Parallel Connection
[4] : PROFIBUS
09- 02 Baud Rate Setting (bps)
[0] : 1200
[1] : 2400
Range [2] : 4800
[3] : 9600
[4] : 19200
[5]) : 38400
09- 03 Stop Bit Selection
Range [0] : 1 Stop Bit
[1] : 2 Stop Bits
09- 04 Parity Selection sy
[0] : No Parity
Range [1] : EvenBit
[2] :7/Odd Bit
09- 06 g@u\nicamr Detection Time R
Range [0.0~25.5).Sec
09- 07 FaultStop Selection b\ ™
[0) : Deceleration to Stop Based on,Deceleration.Time 1
Range [1] : Coastto Stop when Communication\Fault Occurs.
[2] : Deceleration to Stop Based on Decéleration Time 2
[3] : Keep Operating when Communication Fault Occurs.
09- 08 Comm. Fault Tolerah¢é.Count <"
Range [1~20)])
09- 09 Waiting Time N
Range [5~65)] msec
09-10 Device Instance Number
Range 1~254

The Modbus communication port RJ45 (S+, S-) can be used to monitor, control, program and
trouble-shoot the inverter. The built-in RS-485 can support the following communication protocol:

Modbus communication can perform the following operations, independent of the frequency command

Modbus communication protocol

BacNet communication protocol (Refer to section 4.7 for more details)
MetaSys communication protocol (Refer to section 4.8 for more details)
Pump in Parallel Connection (Refer to parameter group 23 for more details)

Profibus communication protocol (Refer to section 11.9 Profibus communication option card for
more details and this function is required to install Profibus card to be enabled.

selection (00-05) setting and operation command selection (00-02) setting:

. Monitor inverter signals
. Read and write parameters.
. Reset fault
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. Control multi-function inputs

Modbus (RS-485) communication specification:

Items

Specification

Interface

RS-485

Communication type

Asynchronous (start - stop synchronization)

Communication parameters

Baud rate: 1200, 2400, 4800, 9600, 19200 and 38400 bps
Data Length: 8 bits (Fixed)

Parity: options of none, even and odd bit.

For even and odd selection stop bit is fixed at 1 bit.

Communication protocol

Modbus RTU / ASCII

Number of inverters

Maximum 31 units

Communication wiring and setup

(1) Turn off power to the inverter.

(2) Connect communication lines of the controller to the inverter (RJ45).

(3) Turn power on.

(4) Set the required communication parameters (09-00) via the keypad.
(5) Turn off power to the inverter and wait until keypad is completely off.

(6) Turn power on

(7) Start communication between controller and inverter.

Modbus (485) communication architecture

(1) Modbus communication canfiguration uses a master controller (PC, PLC), communicating to a

maximum of 31 invertegs:

(2) The master cantroller is directly’connected to the inverter via the RS-485‘interface. If the master

controller has a’'RS-232, a cenverter must be installed to convert signals'te RS-488to connect the master

controller to the inverter.

(3) A maximum 34#inverters can be connected to a network, fellowing,the, Modbus communication

standard.

Communication Parameters:

09-00: Inverter station addresses: Rangée-1-31

09-02: RS-485 communication baud rate setiing

= 0: 1200 bps (bits / second)
=1: 2400 bps

= 2: 4800 bps

3: 9600 bps

4: 19200 bps

5: 38400 bps

09-03: Stop bit selection
=0: 1 stop bit
=1: 2 stop bits

09-04: Parity selection of RS-485 communication

= 0: No parity.
= 1: even parity.
= 2: odd parity.

09-06: RS-485 communication error detection time

4-160




09-07: Stop selection of RS-485 communication failure
= 0: Deceleration to stop by deceleration time 00-15
= 1: Coast to stop
= 2: Deceleration to stop using the deceleration time of 00-26 (emergency stop time)
= 3: Continue to operate (only shows a warning message, press the stop button to stop operation)

09-08: Comm. fault tolerance count
When the number of communication errors exceeds the value set in parameter 09-08 the inverter will
display the comm. Fault alarm.

09-09: Wait time of inverter transmission

Sets the inverter response delay time. This is the time between the controller message and the start of the
inverter response message. Refer to Fig. 4.4.67. Set the controller receive time-out to a greater value than
the wait time parameter (09-09).

Master to Inverter Inverter to Master
Command Message Response Message
> t
L 09-09 setting
24 bits long

Figure 4.4.67"Communication Message Timing

KW . A%Group 10: PID Parameters, {\*> .

£

10- 00 ma Value Source Setting b o Q}“‘} < {}""

[0] : Keypad Given (for PUMP or"HVAC mode)
[1] : A Given

[2] : AI2 Given

[3] : Reserved

[4] : 10-02 Given

[5]) : Reserved

Range

Operation Pressure Setting (23-02) or Target Value of Flow Meters (PUMP or HVAC function selection)
can be set as PID’s target value only when 10-00=0 and 23-00=1 or 2.

When 10-00=1 or 2, signal source proportional is corresponding to PID target via analog input terminal.
For example, 0~10V is corresponding to the target of 0~100% so given 2V is equivalent with the target
value of 20%.

For normal use of PID, set 10-00 to 4 and set PID target value in parameter 10-02.

When 10-00=4, in addtition to the percentage setting of 10-02 (PID target value), it allows PID setting
(12-38) in the main screen monitor. The maximum target value is set via parameter 10-33 (PID
maximum feedback value), the decimals are set via parameter 10-34 (PID decimal width) and the unit
is set via parameter 10-35 (PID unit). For example:

When 10-33 = 999, 10-34 = 1, 10-35 = 3 and 10-02 = 10%, then 12-38 = 9.9 PSI displayed in the main
screen monitor. User can also modify the value of 12-38 in the main screen monitor but the maximum
calue is 99.9 PSI (depending on the setting value of 10-33).
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10- 01 PID Feedback Value Source Setting

[1)] : A Given
Range [2] : Al2 Given
[3] : Reserved

Note: Parameter 10-00 and 10-01 cannot be set to the same source. If both parameters are set to the
same source the keypad will show a SEO5 alarm.

10- 02 PID Target Value
Range [0.0~100.0] %

10- 03 PID Control Mode

[xxx0b]) : PID Disable

[xxx1b]) : PID Enable

[xx0xb]) : PID Positive Characteristic
[xx1xb]) : PID Negative Characteristic
[x0xxb] : PID Error Value of D Control
[x1xxb])] : PID Feedback Value of D Cotrol
[0xxxb]) : PID Output

[1xxxb] : PID Output + Target Value

Range

When 10-03 is set to xxx Ob, PID will is disabled; if it is set to xxx1b, PID is enabled.

Note: When 00-02 or 00-03 is set to#d (the source of PID frequency),

- LCD keypad will be switched automatically (16-00).

- Main Screen Monitoring will be changed to PID Setting (12-38).

- Sub-ScreenMenitoring 1 will be changed to PID Feedback (12-39):

- Sub-Screen*Monitoring'2 will be changed to Output Frequency (12-17).
At this time, ifithe settingsis disabled, it will be switched automatically*back to frequency command as the
main page. When switching to PID setting in the LED keypad{it.displays thé.modes selection of parameter
23-05.
Note: when 23-05=0, set the value in the conditions,of 10-33_<,1000 and 10-34=1, or the inverter will
display the signal of PID setting error (SE05).

When 10-03 is set to xx0xb, PID output occurs forward; if it is set to xx1xb, PID output occurs reversely. If
PID feedback value is lower than the target value when PID output is set to be reverse, the output
frequency is lower.

When 10-03 is set to x1xxb, PID control for feedback differential value is enabled:; if it is set to xOxxb, basic
PID control is enabled. Refer to Fig.4.4.69 and Fig.4.4.70.

When 10-03 is set to Oxxxb, PID output is enabled and it is corresponding to the frequency of 01-02 at
100%.

When 10-03 is set to 1xxxb, PID output and target value are enabled. The output percentage of target
value (corresponding to the frequency of 01-02) will be cumulated when the inverter starts to run, and PID
control starts.

10- 04 Feedback Gain
Range [0.01~10.00])
10- 05 Proportional Gain (P)
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Range [0.00~10.00]

10- 06 Integral Time (1)
Range [0.0~100.0] Sec

10- 07 Differential Time (D)

Range [0.00~10.00] Sec

10- 09 PID Bias

Range [-100~100) %

10-10 PID Primary Delay Time

Range [0.00~10.00]) %

10-14 PID Integral Limit

Range [0.0~100.0] %

10-23 PID Limit

Range [0.00~100.0) %

10-24 PID Output Gain

Range [0.0~25.0]

10-25 PID Reversal Output Selection
Range [0] : Do not Allow Reversal Output

[1] : Allow Reversal Output

10-26 PID Target Acceleration/ Deceleration Time
Range [0.0~25.5] Sec

PID Adjustments

Gain control: The error signal/(deviation)ibetween the input command (set value) and the actual control
value (feedback). This efror signal opdeviation is amplified by the proportional gain (P) to control the offset
between the set valde and the feedback value.

Integral control: The gutput of this control.is the integral of thegerror signal(difference between set value
and feedback valué) and is used to minimize the offset signalithat is leftiover from the gain control. When
the integral time (I)\is increased, the system response becomes slower.

Differential control: This control is the inverse,from integral*control and tries to guess the behavior of the
error signal by multiplying the error with ‘the differential time. The result is added to the PID input.
Differential control slows down the PID controller response and may reduce system oscillation. Note: Most

applications that PID control (fan and pump).do not require differential control.
Refer to Fig. 4.4.68 for PID control operation

DeviationT . ¢
A PID Control
| Control
Control
P Control
> t

Figure 4.4.68 PID Control

PID Control Type

The inverter offers two types of PID control:
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(a) PID control with differential feedback: (10-03 = x1xxb)

Make sure to adjust the PID parameters without causing system instability. Refer to Fig. 4.4.69 for PID
control for feedback value differential.

o
Y+

Set Value Control

\

Feedback

Figure 4.4.69 PID control for feedback differential value
(b) Basic PID control: (10-03 = x0xxb)

This is the basic type of PID control. Refer to the Fig. 4.4.70.

- A c +

+
Set Value —»O—» P =<?—> Control

Feedback

Figure 4.4.70:Basic PID control
PID Setup

Enable PID control by setting parameter 10-03, PID target value (10-00) and PID feedback value (10-01).
To use PID control set frequency command selection 00-05 to 4.

10-00: PID target value

= 0: keypad given

= 1: analog Al1 given (default)
= 2: analog Al2 given

= 3: Reserved

=4:10-02

10-01: PID feedback value
= 1: Analog Al1 given

= 2: Analog Al2 given

= 3: Reserved
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5 o

Al1
10-00=1
Al 2 o
10-00=2
RS - 485 (s(+), s() s o
10-00=3 PID Setpoint
PID
( Target )
SFS ON . t
10-02 setting 3 o— arge
10-00=4 Value
PID Feedback
All O O—
10-01=1
PID feedback display
Al 0.01:2 (O2MC2 unit conversion
RS-485 O O Fe\zilt:zck
10-01=3

Figure 4.4.71 PID input selection

PID Control Setting

PID control block diagram:.

The followingfigure shows, the PID control block diagram.

Target
Value
10-00

Feedback

Value
10-01

(Bias)

10-03=xx0xb

+ (PID output gam)

+200%¢Limit +

10-03=3,4,7,8
10-25=0

iPID=OFF:
I

+ N

_(i)Frequency

Figure 4.4.72 PID control block diagram
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Reference
1003=1,2,5,6 (Fref)
10-03=xx1xb
PID Output 10-25=1
PID=OFF -109%
1. 10-03=0 (PID Disabled)
2. during JOG mode
3. multi - function digital input
(03-00 — 03-05 setting = 29)
10-23
100%)
> ) —> 10-10
A o (Primary
-100% delay)
(I-Limit) (PID Limit)
10-03=1,3,5,7
Integral Reset
PID Input ~ " X N
(Deviati%Jn) i 10-03=2,4,6,8 (usmg Multl—funcnon
(Feedback 10-03=x0xxb Digital Input)
Cai
D +
II 10-07 Ii
10-03=x1xxb



PID Tuning

Use the following procedures to start PID control,

(1) Enable PID control (set 10-03 to a value greater than "xxx0b").

(2) Increase the proportional gain (10-05) to the highest value possible without causing the system to
become unstable.

(3) Decrease the integral time (10-06) to the lowest value possible without causing the system to become
unstable.

(4) Increase the differential time (10-07) to the highest value possible without causing the system to
become unstable.

The PID control serves to maintain a given process within certain limits whether it is pressure, flow etc. To
do this the feedback signal is compared to the set value and the difference becomes the error signal for
the PID control.

The PID control then responds by trying to minimize this error. The error is multiplied times the value of the
proportional gain set by parameter 10-05. An increased gain value results in a larger error. However, in
any system as the gain is increased there is a point that the system will become unstable (oscillate).

To correct this instability, the response time of the system may be slowed down by increasing the Integral
time set by parameter 10-06. However slowing the system down too much may be unsatisfactory for the
process.

The end result is that these two parameters in conjunction with the acceleration time (01-14) and
deceleration (01-15) times require to be adjusted to achieve optimum performance for a particular
application.

PID output polarity can be séelectéd with parameter 10-03 (setting = xxOxb: PID output forward, setting =
xx1xb: PID output reversal). Whensthe*PID output is set for reverse operation the output frequency
decreased when the PID targetyalue‘increases.

PID feedback value can be‘adjusted using parameter 10-04 (PIB feedback gain)'as well as with the analog
input gain and bias for terminal Al1 or Al2.

10-14: PID integral limit: Used to limit the integral output togprévent motor stall or damage to the system
in case of a rapid change in the feedback, signal. Reduce the value of 10-14 to increase the inverter
response.

10-23: PID limit: Used to limit the output of‘the PID control. Maximum output frequency is 100%.

10-10: Primary delay time: Low pass filter situated after the PID limit block that can be used to prevent
PID output resonance. Increase the time constant to a value greater than the resonance frequency cycle
and reduce time constant to increase the inverter response.

10-09: PID bias: Used to adjust the offset of the PID control. The offset value is added to the frequency
reference as compensation. Use parameter 10-24 (PID output gain) to control the amount of
compensation.

In case the PID control output value goes negative, parameter 10-25 (PID reversal output selection) can
be used to reverse the motor direction.

Note: The PID output remains at zero when reverse operation is disabled.
10-26: PID target SFS: Sets the PID target value acceleration and deceleration ramp time. The PID target
SFS can be disabled by setting the multi-function digital inputs 03-00 ~ 03-05 to 36 (PID target SFS is off).

Reduce the acceleration / deceleration time in case load resonance or system instability is encountered.
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PID Fine Tuning

All PID control parameters are related to each other and require to be adjusted to the appropriate values.
Therefore, the procedure achieving the minimum steady-state is shown as following:

(1) Increase or decrease the proportion (P) gain until the system is stable using the smallest possible
control change.

(2) The integral (1) reduces the system stability which is similar to increasing the gain. Adjust the integral
time so that the highest possible proportional gain value can be used without affecting the system
stability. An increase in the integral time reduces system response.

(3) Adjust the differential time if necessary to reduce overshoot on startup. The acceleration / deceleration
time can also be used for the same purpose.

Fine-tuning PID control parameters:

(1) Reduce overshoot
Output Before

A /‘(

After In case overshoot occurs, reduce the derivative time
(D) and increase the integral time (1).

A\ 4
—

(2) Stabilize PID control
Output

After
A .
To quickly stabilize the PID control, reduce the
Before integral time (1) and increase the differential time (D)
in case overshoot occurs.

v
(3) Reduce long-petiod oscillation
Output Before

Adjust the integral time (I) in case of long-periodical
System oscillation.

(4) Reduce short-period oscillation
Output Before

A

Adjusting the differential time (D) and proportional (P)
After gain when experiencing short-periodical oscillation.

\4
—
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10-11 PID Feedback Loss Detection Selection
[0] : Disable
Range [1] : Warning
[2] : Fault
10-12 PID Feedback Loss Detection Level
Range [0~100] %
10-13 PID Feedback Loss Detection Time
Range [0.0~10.0] Sec

The PID control function provides closed-loop system control. In case PID feedback is lost, the inverter
output frequency may be increase to the maximum output frequency.

It is recommended to enable to the PID feedback loss when the PID function is used.

PID feedback loss detection
10-11=0: Disable

10-11=1: Warning

A feedback loss condition is detected when the PID feedback value falls below the value set in parameter
10-12 (PID feedback loss detection level) for the time set in parameter. 10-13 (PID feedback loss detection
time). PID feedback loss warning message "Pb" will be displayed on the keypad and the inverter will
continue to operate.

10-11=2: Fault

A feedback loss condition.is detectedwhen the PID feedback value falls below the value set in parameter
10-12 (PID feedback loss detectiondevel) for the time set in parameter 10-13(PID feedback loss detection
time). PID feedback loss fault message "Fb” will be displayed on the Keypad, theyinverter stops and the
fault contact is activated.

Feedback .
Value

10-12

FBL
Detection

t

10-13 10-13

Figure 4.4.73 PID feedback loss detection
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10-17 Start Frequency of PID Sleep
Range [0.00~180.00) Hz
10-18 Delay Time of PID Sleep
Range [0.0~255.5] Sec
10-19 Frequency of PID Waking up
Range [0.00~180.00] Hz
10-20 Delay Time of PID Waking up
Range [0.0~255.5] Sec
10-29 PID Sleep Selection

[0] : Disable
Range [1] : Enable

[2] : Setby DI

The PID Sleep function is used to stop the inverter when the PID output falls below the PID sleep level
(10-17) for the time specified in the PID sleep delay time parameter (10-18).

The inverter wakes up from a sleep condition when the PID output (Reference frequency) rises above the
PID wake-up frequency (10-19) for the time specified in the PID wake-up delay time (10-20).

Use parameter 10-29 to enable / disable PID sleep function.
10-29 =0: PID Sleep function is disabled:
10-29 =1: PID sleep operatiorfis based.on parameters of 10-17 and 10-18.

10-29 =2: PID sleep aiede is enabled by multi-function digital input

Refer to Fig.4:4%74 (a) and.(b) for PID sleep / wakeup operation.

Soft Start

Freq Reference JDP'D:OFF

J Output
Frequency
PID=ON t ( Fout)

10-29= 0
i 10-29=1 or 2

Target +
O— PID
Value ) (Fref)
Feedback
Value

Figure 4.4.74: (a) PID control bock diagram

Output
Frequency
A
Frequency Reference —,
(Fref)
Wake- up A \/ \
Frequency
(10-19) \ff Output Frequency (Fout)
|
|
Sleep :
Frequency |
(10-17) :
Fmin :
(01-08) | , t
< > < »
. 1
sleep delay time wake up delay time
(10-18) (10-20)

Figure 4.4.74: (b) Timing diagram PID sleep / wakeup
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Notes:

- The PID sleep timer is enabled when the output frequency (Fout) falls below the PID sleep
frequency (10-17). When the sleep timer reaches the set PID sleep delay time (10-18) the inverter
will decelerate to a stop and enter the sleep mode.

- While sleep mode is active and the motor has stopped, the internal PID control is still in operating.
When the reference frequency increases and exceeds the wakeup frequency parameter 10-19 for
the time specified in the wakeup delay time parameter 10-20, the inverter will restart and the
output frequency will ramp up to the reference frequency.

- Parameter 10-00 and 10-01 cannot be set to the same source. If both parameters are set to the
same source the keypad will show a SEQ5 alarm.

10-27 PID Feedback Display Bias
Range [-99.99~99.99]
10-28 PID Feedback Display Gain
Range [0.00~100.00)

PID Feedback Display Scaling

The PID feedback signal can be scaled to represent actual engineering units. Use parameter 10-28 to set
the feedback signal gain for the feedback signal range maximum and parameter 10-27 to the feedback

signal minimum.

Example:

Feedback signal is a pressure transducer (4-20mA) with a range of 0 — 200 PSI
4mA = 0 PSI, 20mA = 200 PSI.

Set parameter 10-27 to:0.0\minimumyof transducer range (0%).
Set parameter 10¢28t0%2.0 maximumrof transducer range (100%).

Refer to the Fig:4.4.75 fordisplaying the unit conversion.

Display unit
A
10-28
10-27
» Feedback
oV 10V
(4mA) (20mA )

Figure 4.4.75 Feedback signal scaling

10-30 Upper Limit of PID Target
Range [0~100])] %
10-31 Lower Limit of PID Target
Range [0~100])] %

PID target value will be limited to the upper and lower limit range of PID target.

4-170




10- 32 PID Switching Function

[0] : PID1
. [1] : PID2
ange [2] : Setby DI

[3]) : SetbyRTC

10-32=0: PID 1 function is enabled.

PID target value is set by 10-02 and proportional gain, integral time and differential time are set by 10-05,
10-06 and 10-07.

10-32=1: PID 2 function is enabled.

PID target value is set by 10-02 and proportional gain, integral time and differential time are set by 10-36,
10-37 and 10-38.

10-32=2: Set by Digital Input
If the digital input terminal is enabled (digital multi-function terminal is set to 54), PID1 will switch to PID2.
10-32=3: Set by RTC

When RTC timer is enabled, PID1 willsswitch to PID2.

10- 33 PID Maxim{m Feedback Value

Range [1~20000]

Function of PIDimaximum feedback value is the 100% correspondingivalue of 10-02.

10-34 | PID Decimal Width LY LAY

Range [0~4])

Function of PID decimal width enables the user to setthe decimal point.

For example, if it is set to 1, the keypad displays the first decimal place XXX.X. If it is set to 2, the keypad
displays the second decimal place XX. XX

10- 35 PID Unit

Range [0~23]

PID unit enables the user to select the unit for PID target vaule.

When 10-35=0, parameter of 12-38 will be used by the unit of %.

10- 36 PID2 Proportional Gain (P)
Range [0.00~10.00])

10- 37 PID2 Integral Time (I)
Range [0.0~100.0] Sec

10- 38 PID2 Differential Time (D)
Range [0.00~10.00] Sec

Refer to the PID function for more details of PID2 description.
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10- 39 PID Output Frequency Setting during disconnection *1

Range [0~400] Hz

*1: It is new added in inverter software V1.4.

When the warning of PID feedback disconnection occurs, frequency command output depends on the
parameter 10-39. When the disconnection warning is removed, PID control restores.

Group 11: Auxiliary Parameters

11- 00 Direction Lock Selection

[0] : Allow Forward and Reverse Rotation
Range [1] : Only Allow Forward Rotation

[2] : Only Allow Reverse Rotation

If motor operation direction is set to 1 or 2, the motor can only operate in that specific direction. Run
commands in the opposite direction are not accepted.

Forward or reverse commands can be issued via the control terminals or keypad.

Note: The reverse rotation selection can be used in fan and pump application where reverse rotation is
prohibited.

11- 01 Carrier Freét}; < ‘\\3
[ 0] :«Carrier Output Frequency Tuning

Range [4)%1.5 KHz *q
[2~16]) 2~16'KHz

*1: It is reserved in inverter software V1.3

Notes:

(1) Value 1 to 16 represents KHz.

(2) When 11-01=0, variable carrier frequency is used-see pafameter 11-30~11-32.

(3) For SLV mode, the minimum value of 11-01, is 4 kHz:

(4) Setting range is determined by the.inverter ratingy(13-00).

(5) Refer to section 3 inverter derating\based on tarrier frequency.

(6) A low carrier frequency increases motorsnoise but reduces motor losses and temperature.
(7) Alow carrier frequency decreases REl, EMI interference and motor leakage current.

Refer to the carrier frequency Table 4.4.11.

Table 4.4.11 Carrier frequency settings

Carrier frequency (11-01=1 to 16)) 1.5KHz--6K--10K--16KHz

Motor noise e L T ——— low

Output current waveform Non-sinusoidal ----------------- sinusoidal (better)
Noise interference LOW  emeeeeeemececeeeeee high

Leakage current LOW e high

If wire length between the inverter and the motor is too long, the high-frequency leakage current will cause
an increase in inverter output current, which might affect peripheral devices. Adjust the carrier frequency to
avoid this as shown in Table 4.4.12.

Table 4.4.12 Wire length and carrier frequency

> 100 Meter

Wire length

< 30 Meter (98ft)

up to 50 Meter
(164 ft)

up to 100 Meter
(328ft)

> 328ft

Carrier frequency
(11-01 value )

Max. value 16KHz
(11-01=14KHz)

Max. value 10KHz
(11-01=10KHz)

Maxi. value 5KHz
(11-01=5KHz)

Max. value 2KHz
(11-01=2KHz)

4-172



Notes:
- Reduce the carrier frequency if the torque does not match the speed.
- In VIF control mode, the carrier frequency is determined by parameters 11-30 (Carrier frequency
max. limit), 11-31 (Carrier frequency lower limit) and 11-32 (Carrier frequency proportional gain).

11- 02 Soft PWM Function Selection
R [0] : Disable
ange [1] : Enable

11-02=0: Soft-PWM control disabled.

11-02=1: Soft-PWM control enabled. Soft-PWM control can improve the ‘metal’ noise produced by the
motor, more comfortable for the human ear. At the same time, Soft-PWM also limits RFIl noise to a
minimum level. The default setting of Soft-PWM control is disabled. When Soft-PWM is enabled, the
maximum carrier frequency is limited to 8 kHz.

11- 03 Automatic Carrier Lowering Selection
R [0] : Disable
ange [1] : Enable

11-03=0: Automatic carrier frequency reduction during an overheat condition is disabled.

11-03=1: Carrier frequency is automatically lowered in case the inverter heatsink overheats and returns to
carrier frequency set in parameter 11-Q1%when the inverter temperature returns to normal. See section 3.5
for more information.

11- 04 ‘alk Start of Acceleration

11- 05 g at the End of Acceleration ,‘0\)
11-06 o urve etting at the Start of Deceleratlfpnf\,\)w N\\
11-07 ° S-curve me Setting at the End of Decelg{{m(}‘vt (\‘\"v
Range [0.00~2.50] Sec

The S curve function for acceleration / deceleration is used{o.reduce mechanical impact caused by the
load during momentary starting and stopping of.the invérter. To use the S curve function set the time for
acceleration start point (11-04), aceéleration endipoint (11-05), deceleration start point (11-06) and
deceleration end point (11-07). Refer to'Fig.4 476 for more information.

Run OFF
Command ON » t
Output 4
Frequency
S2
/\/—‘\
11-05
|81
« —>
11-04 11-07

Figure 4.4.76 S curve characteristic

Total acceleration and deceleration time when the S curve is used:

Accelerating time = Accelerating time 1 (or 2) +(11-04) + (11-05)
2

Deceleration time = Deceleration time 1 (or 2) + (11-06) + (11-07)
2
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11- 08 Jump Frequency 1

11- 09 Jump Frequency 2
1110 Jump Frequency 3
Range [0.0~400.0] Hz

1111 Jump Frequency Width
Range [0.0~25.5] Hz

These parameters allow “jumping over” of certain frequencies that can cause unstable operation due to
resonance within certain applications.

Note: Prohibit any operation within the jump frequency range. During acceleration and deceleration the
frequency is continuous without skipping the jump frequency.

To enable jump frequency 1 — 3 (11-08 — 11-10) set the frequency to a value greater than 0.0 Hz.

Use the jump frequency width (11-11) to create a jump frequency range. Refer to Fig.4.4.77.

Output
Frequency

_ Frequency
Reference

Figure\4.4.77 Jump frequency operation

Jump frequengy.via Analog‘input.

Set parameter 04-05(Al2 function selection) to 9 (frequency jump’setting 4)to control the jump frequency
via analog input Al2. Refer to Fig. 4.4.38.

Note: When jump frequency overlap the sum gf'the overlapped jump frequencies will be used as the jump
frequency range. Refer to Fig.4.4.78.

Output
Frequency

Actual jump width

. Frequency
Jump 2 Jump 1 Reference

Figure 4.4.78 Jump frequency overlap

11-13 Automatic Return Time

Range [0~120]) Sec

If the keypad is not pressed within the time set by 11-13, it will automatically return to the mode screen.

When it is set to 0, function of automatic return key is off. Press the return key to return to the previous
directory.
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11-12 Manual Energy Saving Gain
Range [0~100]) %

11-18 Manual Energy Saving Frequency
Range [0.00~400.00) Hz

Manual energy savings reduces the output voltage for the purpose of saving energy.

To enable manual energy savings set one of the multi-function digital input (03-00 to 03-05) to 20 and
activate the input or use parameter 11-18 to set the manual energy savings activation frequency.

When the output frequency rises above the value set in parameter 11-18 manual energy savings function
is enabled. Setting parameter 11-18 manual energy savings frequency to 0.0 Hz disables the manual
energy savings frequency activation function. Refer to figure 4.4.88 for more information.

Note: Only use manual energy savings functions in combination with light loads.

Manual energy saving gain (11-12) determines the output voltage of the inverter when manual energy
savings is enabled. Output voltage is percentage gain times the V/F voltage.

Manual energy saving control uses the voltage recovery time (07-23) to change the output voltage

A

RUN Command | OFF | ON

Manual Energy
Saving Command OFF ON

\4

Quitput
Frequency Freguency reference 2 11-18

»
»

Output <, Voltage change rated:= 07-23 (Voltage recovery time
Voltage

V/f pattern (01-02 to 01-09) x 11-12

Figure 4.4.79'Manual energy saving operation

11-19 Automatic Energy Sa‘\ﬁng Function

[0]) : Automatic Energy Saving is Disabled.
Range [1]) : Automatic Energy Saving is Enabled.
11- 20 Filter Time of Automatic Energy Saving
Range [0~200)] msec
11- 21 Voltage Upper Limit of Energy Saving Tuning
Range [0~100]) %
11- 22 Adjustment Time of Automatic Energy Saving
Range [0~5000] msec
11-23 Detection Level of Automatic Energy Saving
Range [0~100]) %
11- 24 Coefficient of Automatic Energy Saving
Range [0.00~655.35)
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In the V/F control mode the automatic energy saving (AES) function automatically adjusts the output
voltage and reduces the output current of the inverter to optimize energy savings based on the load.

The output power changes proportional to the motor load. Energy savings is minimal when the load
exceeds 70% of the output power and savings become greater when the load decreases.

The parameter of automatic energy saving function has been set at the factory before shipment. In general,
it is no need to adjust. If the motor characteristic has significant difference from the TECO standard, please
refer to the following commands for adjusting parameters:

Enable Automatic Energy Savings Function

(1) To enable automatic energy saving function set 11-19 to 1.

(2) Filter time of automatic energy saving (11-20)

(3) Commissioning parameter of energy saving (11-21 to 11-22)

In AES mode, the optimum voltage value is calculated based on the load power requirement but is also
affected by motor temperature and motor characteristic.

In certain applications the optimum AES voltage needs to be adjusted in order to achieve optimum energy
savings. Use the following AES parameters for manual adjustment:

11-21: Voltage limit value of AES commissioning operation

Sets the voltage upper limit during automatic energy saving. 100% corresponds to the settings of
parameter 01-03 (Maximum Output Voltage) depending on the inverter class used. Refer to the Fig.4.4.80.

Voltage Limit

A

11-21

+ Output
~ \oltage

11-21

Figure 4.4.80 Voltage limit value of commissioning operation

11-22: Adjustment time of automatic energy saving

Set sample time constant for measuring output power.

Reduce the value of 11-22 to increase response when the load changes.

Note: If the value of 11-22 is too low and the load is reduced the motor may become unstable.

11-23: Detection level of automatic energy saving
Set the automatic energy saving output power detection level.

11-24: Coefficient of automatic energy saving
The coefficient is used to tune the automatic energy saving. Adjust the coefficient while running the
inverter on light load while monitoring the output power. A lower setting means lower output voltage.

Notes:

- If the coefficient is set to low the motor may stall.

- Coefficient default value is based on the inverter rating. Set parameter 13-00. If the motor power does
not match the inverter rating.
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11- 29

Auto De-rating Selection

Range

[0] : Disable
[1] : Enable

The automatic de-rating function automatically reduces the output frequency by 30% of the nominal motor
speed when the inverter detects an overheat condition (heatsink).

Automatic de-rating function depends on the automatic carried frequency reduction selection (11-03).

If automatic carrier frequency reduction is disabled (11-03=0), the output frequency is reduced by 30% of
the nominal motor speed when an overheat condition is detected.

If automatic carrier frequency reduction is enabled (11-03=1), the output frequency is reduced by 30% of
the nominal motor speed when the carrier frequency is at its minimum setting.

11-29=0: Auto de-rating selection disabled, carrier frequency is based on 11-01 or 11-03.

11-29=1: Auto de-rating selection is enabled.

11- 30 Variable Carrier Frequency Max. Limit

Range [0~16]) KHz

11- 31 Variable Carrier Frequency Min. Limit

Range [0~16]) KHz

11- 32 Variable Carriqr_ﬁbency Proportional Gain
Range [00~99]

Carrier frequency methodidepends én'the selected control mode.

Variable Carrier Frequency Fixed Garrier Frequency
Caniel Los, (11-01 = 0) (11401 = 216 kHz)
V/F Available Available
SLV Not available Available

Variable carrier frequency can be adjust with parametef'11-30 ~ 11-32.

Carrier 4
Frequency
(KHZ)

1130 —— — — — — — —

11-31 ¢

I
I
I
I
I
I
I
I
|
Foutx (11-32) xK |
I
I
I
I
I
I
I
I
I
I
I

Fmax OutpuIFrequency
(01-02) (Fout, Hz)

K is a coefficient; the value of K is based on the following based on the maximum carrier frequency:

K=1: when 11-30 < 5 KHz
K=2: when 10 KHz > 11-30 2 5 KHz
K=3: when 11-30 = 10KHz
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Notes:

- In VIF control mode if the speed and torque are constant, the variable carrier frequency mode (11-01=0)
can be selected to reduce the carrier frequency based on output frequency.

- If the carrier frequency proportional gain (11-32) > 6 and 11-30 < 11-31, error message "SE01" out of
range will appear on the keypad.

- If the minimum limit (11-31) is set higher than the maximum limit (11-30), the minimum limit will be
ignored and the carrier frequency will be set at the highest limit (11-30).

- In fixed carrier frequency mode (11-01 = 2-16) parameters 11-30, 11-31 and 11-32 are not used.

- In SLV control mode, the maximum limit of the carrier frequency is fixed at 11-30.

11- 41 Reference Frequency Loss Detection

R [0] : Deceleration to Stop when Reference Frequency Disappears
ange [1) : Operation is Set by 11-42 when Reference Frequency Disappears

11- 42 Reference Frequency Loss Level

Range [0.0~100.0] %

A reference frequency loss is detected when the frequency command falls 90% within 360ms.

When 11-41=1, main frequency command continuously compares with the previous value occurring in 360
ms.

When the frequency loss occurs, inverter will operate depending on the following estimated frequency
command.

Reference frequency command, ="the frequency command prior to frequency loss x the level set in
parameter 11-42

Descriptions of freq@ency loss function:

1) When inverter is on operation and source of selected analog command disappears, the command acts
depending on the sétting of parameter 11-42.

2) When reference’command restores to the level prior.to fréquency less, inverter will restore to the
previous state.

Notes:

1. Frequency command (11-42) is corresponding to'the maximum output frequency of motor 1 (01-02)
when reference frequency disappears.

2. The disappearance of reference frequency is only for the use of analog signal (1: Al1; 7:Al2) from the
selection of main frequency source (00-05).

Refer to Fig.4.4.81 for the process diagram of multi-function digital output (03-11~03-12) when reference
frequency loss occurs.

100%

Analog
Frequency
Command

10%

Reference 20ms
Frequency
Loss (03-11, 03-
12, and 03-39=26)

OFF ON OFF

Figure 4.4.81 Operation for reference frequency loss
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11-43 Hold Frequency at Start
Range [0.0~400.0] Hz

11-44 Frequency Hold Time at Start
Range [0.0~10.0] Sec

11-45 Hold Frequency at Stop
Range [0.0~400.0] Hz

11- 46 Frequency Hold Time at Stop
Range [0.0~10.0] Sec

The hold function is used to temporarily hold the reference frequency in order to prevent stalling the motor
or preventing an over current condition during starting or stopping due to load conditions.

During start the inverter will operate at the hold frequency at start for the time specified in the parameter
11-44 in order to establish the magnetic flux.

Note: The acceleration of deceleration time does not include the start and stop hold time. Refer to the Fig.
4.4.82.

A

Output
Frequency

11-43

11-45

4

1144 a6

RUN
command

\4
~

Figure 4.4.82,Reserved function

When the inverter is in stop mode, this\funétion can also be used to prevent wind milling. In addition, it can
be used for the purpose of braking using thet motor to consume the braking energy resulting in a better
controlled stop. Refer to the DC brake parameter 07-16 for DC braking during start.

Notes:

- The hold function at start is inactive when the hold frequency at start (11-43) is set to a value less than
Fmin (01-08).

- The hold function at stop is inactive when the hold frequency at stop (11-45) is set to a value less than
Fmin (01-08).

11- 47 KEB Deceleration Time
Range [0.0~25.5] Sec
11- 48 KEB Detection Level

[190~210] V : 200V

Range [380~420] V : 400V

KEB function can be used to keep the inverter from tripping on a under voltage condition due to a
momentary power-loss. To enable the KEB function set parameter 11-47 to a value greater than 0.0 sec.

Upon detection of a power-loss the inverter uses the KEB deceleration time (11-47) to decelerate the
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motor and using the regenerative energy from the motor to maintain the DC-bus at a nominal level.
11-48: KEB detection level

If the DC-bus voltage falls below the value set in 11-48, the KEB is activated and the inverter starts
decelerating according to the value setin 11-47.

To accelerate back to the original output frequency one of the digital inputs (03-00 to 03-05) set for 48
(KEB acceleration) has to be activated and the DC voltage has to rise above 11-48 + delta V (Delta V =
+10V for 200V series, Delta V = +20 V for 400V series).

Refer to the example in Fig.4.4.83.

DC Bus

~ 7 10V for 200V series
_ 20V for 400V series

|
KEB Detection LevelF ———-—-————————— — -\ l——=

v

Re-acceleration
e——>

Output |
Frequency ! >
e\ \ais
o B\
Figure 4.4.83 KEB operation
11- 51 Braking Selection of‘Ze(QSﬁsea
[0] : Disable
Range [1]) : Enable

11-51: Operation selection of zero-speed braking

In V/F control mode, the DC braking operation can be used to the motor shaft.
Set 11-51 to select zero-speed braking operation to 1 to enable this function.

To use DC braking operation set parameter 00-02 (operation command selection) to 1 and parameter
00-05 (frequency reference selection) to 1, the operation command and frequency reference are now set
for external control. When the frequency reference is OV (or less than 4mA), and the operation command is
turned on, the zero-speed ‘DC’ braking operation is activated and holding torque is generated using DC
braking.

Refer to Fig.4.4.84 for more information on zero-speed DC braking operation.

Note: DC braking 07-07 is limited to 20% of the inverter rated current.
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A

Run command

Frequency
Reference Zero speed level

(THe larger of 01-08 or 07-06)

DC Injection Braking
(20% max. )

» t

Figure 4.4.84 Zero-speed braking operation

11- 54 Initialization of Cumulative Energy

[0] : Do not Clear Cumulative Energy

Range [1] : Clear Cumulative Energy

Reset the cumulative energy (KWHr) (12-67) and the cumulative energy (MWHr) (12-68) via parameter
11-54.

11- 55 STOP Key Selection™,

[0] : StopKey.is Disabled when the Operation Command is not Provided by
Keypad.
[1]).:Stop Key.is Enabled when the Operation Command is not Provided by

Keypad:

Range

11-55= 0: Stop button, disabled when operation command is set{for terminalsy(00-02=1) or communication
(00-02=3).
11-55= 1: Stop button enabled.

11- 56 UP/DOWN Selection Y Ay

[0] : When UP/DOWN\in Keypad is Disabled, it will be Enabled if Press ENTER

after Frequency Modification.
[1]) : When UP/DOWN. in Keypad is Enabled, it will be Enabled after Frequency

Modification:

Range

11-56= 0: Changing the reference frequency on the keypad in UP/DOWN control requires the ENTER
button to be pressed for the inverter to accept the modified reference frequency.

11-56= 1: Changing the reference frequency on the keypad in UP/DOWN control immediately changes the
reference frequency and there for the output frequency.

Note: The reference frequency can be changed (up or down) via the keypad or by setting one of
multi-functional digital input terminals (03-00 to 03-05) to 8 and 9. Refer to instructions of
(03-00 to 03-05 = 8 or 9).

11- 58 Record Reference Frequency
R [0]) : Disable
ange [1] : Enable

This function is enabled only when one of multi-function digital input terminals (03-00 to 03-05) is set to 11
(ACC / DEC disabled) or to 8 and 9 (up / down). Refer to the figure 4.4.18 for the inhibition of acceleration /
deceleration, and figure 4.4.17 for up / down operation.
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11- 59 Prevention of Oscillation Gain *1

Range [0.01~2.50])

Gradually increase the setting value with the unit of 0.01 when the motor is driven leading to the
occurrence of oscillation under the state of normal duty.

11- 60 Prevention of Oscillation Upper Limit *1

Range [0~100] %

Function of prevention of oscillation upper limit is required to be within the setting value.

11- 61 Prevention of Oscillation Time Parameters *1

Range [0~100]

Adjust the response of oscillation function. That is, adjust once delay time parameter of prevention
oscillation function.

11- 62 Prevention of Oscillation Selection *1
R [0] : Mode 1
ange [1] : Mode 2

*1: It is new added in inverter software V1.4.

When 11-62 is set to 0, the reSponse to,prevention oscillation is slower.
When 11-62 is set to 1, the response'to prevention oscillation is faster.

4-182




Group 12: Monitoring Parameters

12- 00 Display Screen Selection (LED)
Highestbit=> 00000 <=lowest bit
The value range of each bit is 0~7 from the highest bit to the lowest bit,
[0] : No display [1] : Output Current
Range . )
[2] : Output Voltage [3] : DC Bus Voltage
[4] : heatsink Temperature [5]) : PID Feedback
[6] : Al1Value [7] : Al2Value

Note: The highest bit is used for power-up monitor. The 4 least significant bits can be used to customize
the display sequence see section 4.1.3.

12- 01 PID Feedback Display Mode (LED)
[0] : Display the Feedback Value by Integer (xxx)
Range [1]) : Display the Feedback Value by the Value with First Decimal Place (xx.x)
[2] : Display the Feedback Value by the Value with Second Decimal Places (x.xx)
12- 02 PID Feedback Display Unit Setting (LED)
[0] : xxxxx(no unit)
Range [1]) : xxxPb(pressure)
[2]) : xxxFL(flow)
12- 03 Line Speem‘p\gy (,LE&&
Range [0~65535] RPM
12-04 | Lifie Speed Display Mode (LED) PN
[0] : Display Inverter Output Frequency
[1){*Line Speed Display at Integer.(xxxxX)
Range [2} : Line Speed Display at One Decimal Place. (xxxx.x)
['3] : Line Speed Display at Two'Decimal Rlaces. (xxx.xx)
[4] : Line Speed Display at Three Decimal Places. (xx.xxx)
12-04=0

Inverter displays the line speed at stop, operation or the modification of frequency.

12-04#0

12-03 is set to the maximum line speed and corresponds to the maximum output frequency.

For example, if the line speed display of 12-03 is 1800, the keypad display is 900 when frequency output is

30Hz.
12- 05 Status Display of Digital Input Terminal (LED/LCD)
Range Read-only

Terminals S1-S6 are represented using two segments of each digit. Segment turns on when input is active.
The bottom segments of each of the first three digits are used to represent the digital outputs (R1, R2, R3).
Segments turn on when output is active.

When operation command is changed to PLC, press RUN key and it will light up.
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Example1: S1~S6, R1, R2 and R3 are ON
S1 S2S3S4S5 S6

e e e el e

I AN AN
Dl D R
III RT2 R3

Example2: S1~S6, R1, R2 and R3 are OFF

0+ OPEN
1 : CLOSE

Input Terminal(S6)
Input Terminal(S5)
Input Terminal(S4)
Input Terminal(S3)
Input Terminal(S2)
Input Terminal(S1)
Output Terminal(R3)
Output Terminal(R2)
Output Terminal(R1)

0Of 0] 0] 0] 0

o
o
(=}
(e}

Note: Refer to section 4.3 for othen monitor parameters 12-11~12-79.
Monitor parameters 12:67 (KWHr).and»12-68 (MWHr) is the display of accumulative energy.
Note: Parameter 11-54 can clear the monitor parameter.

Monitor parameterd2-76 (No-load voltage) is required io refer to the-descriptons of parameter
02-09(Motor 1 excitation current) and 17-09 (Motor €xcitation current).
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Group 13 Maintenance Function Group

13- 00 Inverter Rating Selection

Range 00H~FFH

Inverter model 13- 00 display Inverter model 13- 00 display

F510-2005-XXX 205 F510-4005-XXX 405

F510-2008-XXX 208 F510-4008-XXX 408

F510-2010-XXX 210 F510-4010-XXX 410

F510-2015-XXX 215 F510-4015-XXX 415

F510-2020-XXX 220 F510-4020-XXX 420

F510-2025-XXX 225 F510-4025-XXX 425

F510-2030-XXX 230 F510-4030-XXX 430

F510-2040-XXX 240 F510-4040-XXX 440

F510-2050-XXX 250 F510-4050-XXX 450

F510-2060-XXX 260 F510-4060-XXX 460

F510-2075-XXX 275 F510-4075-XXX 475

F510-2100-XXX 2100 F510-4100-XXX 4100

F510-2125-XXX 2125 F510-4125-XXX 4125

F510-2150-XXX 2150 F510-4150-XXX 4150

F510-2175-XXX 2175 F510-4175-XXX 4175
F510-4215-XXX 4215
F510-4250-XXX 4250
F510-4300-XXX 4300
F510-4375-XXX 4375
F510-4425-XXX 4425
F510-4535-XXX 4535
F510-4670-XX%X 4670
F510-4800-XXX 4800

13- 01 Software Version Y Ay

Range 0.0-9.9

13- 03 Cumulative Operation H&ﬁ'sﬂ

Range [0~23]) hours

13- 04 Cumulative Operation Hours 2

Range [0~65535] days

13- 05 Selection of Accumulative Operation Time

[0] : Accumulative time in power on
Range ) S ;
[1] : Accumulative time in operation

13-05= 0: Inverter logs the time while the inverter is powered-up.

13-05= 1: Inverter logs the time when the inverter is running.

13- 06 Parameters Locked
[0] : Parameters out of 13-06 are read-only
Range [1] : Only user parameter is enabled.
[2] : All parameters are writable.
13- 07 Parameter Password Function
Range Reserved
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13- 08 Restore Factory Setting

[0] : No Initialization

[1] : Reserved

[2] : 2 Wire Initialization (220/440V, 60Hz)
[3] : 3 Wire Initialization (220/440V, 60Hz)
[4] : 2 Wire Initialization (230/415V, 50Hz)
[5] : 3 Wire Initialization (230/415V, 50Hz)
[6] : 2 Wire Initialization (200/380V, 50Hz)
[7] : 3 Wire Initialization (200/380V, 50Hz)
[8] : PLC Initialization

[9] : 2 Wire Initialization (230V/460V, 60Hz)
[10]) : 3 Wire Initialization (230V/460V, 60Hz)
[Others] : Reserved

Range

Use parameter 13-08 to initialize the inverter to factory default. It is recommended to write down the
modified parameters before initializing the inverter. After initialization, the value of 13-08 will return to zero
automatically.

13-08=2: 2-wire initialization (220V/440V)

Multi-function digital input terminal S1 controls forward operation / stop command, and S2 controls reverse
operation / stop command. Refer to Fig.4.4.1.

Inverter input voltage (01-14) is automatically set to 220V (200V class) or 440V (400V class).
Inverter maximum frequeney (01-12) is ‘automatically set to 60Hz.

13-08=3: 3-wire ifitialization (220V/440V)

Multi-function digital input terminal S5 controls the forward /. reverse direction,.and terminals S1 and S2 are
set for 3-wire starfiOperation and stop command.Refer to Figure 4.4.2:and Figure 4.4.3 for 3-wire type
operation mode.

Inverter input voltage (01-14) is automatically set 10,220V (200M: class) or 440V (400V class).
Inverter maximum frequency (01-12)4s,adiomatically-set to 60Hz.
13-08=4: 2-wire initialization (230V/415V,)

Multi-function digital input terminal S1 controls forward operation / stop command, and S2 controls reverse
operation / stop command. Refer to Fig.4.4.1.

Inverter input voltage (01-14) is automatically set to 230V (200V class) or 415V (400V class).

Inverter maximum frequency (01-12) is automatically set to 50Hz.
13-08=5: 3-wire initialization (230V/415V)

Multi-function digital input terminal S5 controls the forward / reverse direction, and terminals S1 and S2 are
set for 3-wire start operation and stop command.

Inverter input voltage (01-14) is automatically set to 230V (200V class) or 415V (400V class).

Inverter maximum frequency (01-12) is automatically set to 50Hz.
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13-08=6: 2-wire initialization (200V/380V)

Multi-function digital input terminal S1 controls forward operation / stop command, and S2 controls reverse
operation / stop command. Refer to Fig.4.4.1.

Inverter input voltage (01-14) is automatically set to 200V (200V class) or 380V (400V class).

Inverter maximum frequency (01-12) is automatically set to 50Hz.
13-08=7: 3-wire initialization (200V/380V)

Multi-function digital input terminal S5 controls the forward / reverse direction, and terminals S1 and S2 are
set for 3-wire start operation and stop command.

Inverter input voltage (01-14) is automatically set to 200V (200V class) or 380V (400V class).

Inverter maximum frequency (01-12) is automatically set to 50Hz.
13-08=8: PLC initialization

Clear built-in PLC ladder logic and related values.

13-08=9: 2 wire initialization (230V/460V, 60Hz)

It is the same as 2 wire Initialization (13:08=2). The input voltage (01-14) will be set to 230V (200V class)
or 460V (400V class) automatically andithe maximum frequency of 01-12 will be set to 60Hz automatically.

13-08=10: 3 wire initialization{230V/460V, 60Hz)

It is the same as 3:wire Initialization:(13-08=3). The input voltage (01-14)will'be set to 230V (200V class)
or 460V (400V<Class) automatieally and the maximum frequency of 01-12\will be setto 60Hz automatically.

Note: The defaultyalte of 13-08 is 4(230V/415V, 50Hz) in«E540 Filter Medel (IP20 and IP55).

13- 09 Fault History Clearance Functio 3 {\’\v

[0] : Do not Clear Fault History

Range [1] : Clear Fault History

13-09=1: Clear inverter fault history includihg (12-11~12-15/12-45~12-64)

13-10 Password Function 2

Range 0 ~ 9999

13- 11 C/B CPLD Ver. *1

Range [0.00~9.99]

This parameter displays CPLD version on the control board.

13-12 Option Card Id hil

Range [0~255]

This parameter displays option card Id on the control board and it is enabled only with the option card.
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[0] : None

[1] :PG-L

[2] : PG-O

[3] : PG-PM

[4] : PG-PMS

[5] : PG-PMR

[6] : CM-P

[7] : CM-C

[8] :10-8DO
13-13 Option Card CPLD Ver. *1
Range [0.00~9.99)

*1: It is new added in inverter software V1.4.

This parameter displays option card CPLD version on the control board and it is enabled only with option

card.
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Group 14: PLC Setting Parameters

14-00 T1 Set Value 1

14-01 T1 Set Value 2 (Mode 7)

14-02 T2 Set Value 1

14-03 T2 Set Value 2 (Mode 7)

14-04 T3 Set Value 1

14-05 T3 Set Value 2 (Mode 7)

14-06 T4 Set Value 1

14-07 T4 Set Value 2 (Mode 7)

14-08 T5 Set Value 1

14-09 T5 Set Value 2 (Mode 7)

14-10 T6 Set Value 1

1411 T6 Set Value 2 (Mode 7)

14-12 T7 Set Value 1

14-13 T7 Set Value 2 (Mode 7)

14-14 T8 Set Value 1

14-15 T8 Set Value 2 (Mode 7)

Range [0~9999]

14-16 C1 Set Value

14-17 C2 SetValue . s "

14-18 C3SetValue t N~ 1

14-19 c4 Seua:‘r%” (‘\X}“‘}

14-20 5.6t Value, o
14-21 g&get va@v a\\v %
14-22 C7 SetValue AT D
14-23 Qﬂee alue 9 N < {}‘"‘
Range [0~65535]

14-24 AS1 Set Value 1 AN Cad
14-25 AS1SetValue2 < o0 O

14-26 AS1 Set Value 3 o3’

14-27 AS2SetValue1 ol

14-28 AS2 SetValue2

14-29 AS2 Set Value 3

14-30 AS3 Set Value 1

14-31 AS3 Set Value 2

14-32 AS3 Set Value 3

14-33 AS4 Set Value 1

14-34 AS4 Set Value 2

14-35 AS4 Set Value 3
Range [0~65535]

14-36 MD1 Set Value 1

14-37 MD1 Set Value 2

14-38 MD1 Set Value 3

14-39 MD2 Set Value 1

14-40 MD2 Set Value 2
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14-41 MD2 Set Value 3
14-42 MD3 Set Value 1
14-43 MD3 Set Value 2
14-44 MD3 Set Value 3
14-45 MD4 Set Value 1
14-46 MD4 Set Value 2
14-47 MD4 Set Value 3
Range [0~65535]

Please refer to section 4.5 for more details of built-in PLC function.

Group 15: PLC Monitoring Parameters

15- 00 T1 Current Value 1

15- 01 T1 Current Value 2 (Mode 7)

15- 02 T2 Current Value 1

15- 03 T2 Current Value 2 (Mode 7)

15- 04 T3 Current Value 1

15- 05 T3 Current Value 2 (Mode 7)

15- 06 T4 Current Value 1

15- 07 T4 Current Value 2 (Mode 7)

15- 08 T5 Current Value 1

15- 09 T5 Current ValueA(Mode 7)

15-10 T6 Current ‘(

15- 11 T6 Curl;gﬂ\\(alue %(@éﬂ

15-12 arrent Val 0
15-13 | 4 %Eéurrent (Mode 7) all>
15-14_ \| T8 Curcent Value 1 RN
15-15 'I;&{Ment Value 2 (Mode 7) LY G A (‘;'}
Range [0~9999]

15-16 Ci1CurrentValue .. W _Ao -

15-17 C2 Current Value ¢ ")A\ ) \2‘\‘

15-18 C3 CurrentValue = ,4‘:;"‘ .

15-19 C4 Current Value “‘:‘“ .

15-20 C5Current Value

15-21 C6 Current Value

15-22 C7 Current Value

15-23 C8 Current Value

Range [0~65535])

15-24 AS1 Results

15-25 AS2 Results

15-26 AS3 Results

15-27 AS4 Results

15-28 MD1 Results

15-29 MD2 Results

15-30 MD3 Results

15-31 MD4 Results

15-32 TD Current Value

Range [0~65535]
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Group 16: LCD Function Parameters

16- 00 Main Screen Monitoring
Range [5~79)])

16- 01 Sub-Screen Monitoring 1
Range [5~79)])

16- 02 Sub-Screen Monitoring 2
Range [5~79])

At power-up the inverter shows two monitor section on the display, main monitor section and the
sub-screen monitor section (smaller font).

Choose the monitor signal to be displayed as the main-screen monitor screen in parameter 16-00, and the
monitor signals to be displayed on the sub-screen monitor in parameters 16-01 and 16-02, similar to
monitor parameters 12-5 ~ 12-79.

Note: The setting value of 16-00, 16-01 and 16-02 can be modified. It also can reset except PID modes
(refer to the setting description of parameter 10-03) and PUMP modes (refer to the setting
description of parameter 23-00), but these two modes can be modified in inverter software V1.4.

16- 03 Selection of Display Unit

[0] : Display unit is Hz (Resolution is 0.01Hz)

[1] : Display unit is % (Resolution is 0.01%)

[2] : Rpm display; motor rotation speed is set by the control modes to select IM
Range (02-07)/ PM (22-03) motor poles to calculate.

[40~9999] : 100% is XXXX with no decimals (integer only)
[10001~199997 : 100%is XXX.X with 1 decimal
[20001~29999] :100% is XX.XX with 2 decimals
[30001~399997.:100% is X.XXX with 3 decimals

16- 04 \mineering Unit AR S

Range

[0)& No Unit

[1) : FPM

[2]) : CFM

[3]) : PSI

[4]) : GPH

[5] : GPM

[6]):IN

[7) : FT

[8]):/s

[9) :/m

[10]) : /h

[11]) : °F

[12]) : inW

[13) : HP

[14]) : m/s

[15] : MPM

[16])] : CMM

[17) : W

[18] : KW

[19) :m

[20]) : °C

[21] : RPM

[21])] : RPM *1
[22] : Bar *q
[23]) : Pa *1
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*1: It is new added in inverter software V1.4.

16-03: Display unit of digital operator

Set the units of the following items to be displayed, the frequency reference (05-01, 00-18, 06-01~06-15)
and the monitoring frequency 12-16, 12-17 (Output frequency)

16-04: Display unit of engineering

When 16-03 = 00040-39999, engineering units are enabled. The displayed set range and the frequency
range of unit (05-01, 06-01~06-15) as well as the monitoring frequency (12-16, 12-17) are changed by
parameters 16-04 and 16-03.

16-03 Set / displayed contents
0 0.01 Hz
1 0.01 % (maximum output frequency 01-02=100%)
> RPM (RPM = 120 x reference frequency / numbers of motor pole. The numbers of motor pole is
set by 02-07 in the control modes of V/F or SLV and is set by 22-03 in PMSLV.)
Set the decimal point by using the fifth place.
i.e. O ooog
Sets full display scaling excluding decimals
Set the number of decimal places
—>
00040 - 09999, mnwt  (Integer only e.g. 1000)
10001 - 19999..'Con. @ «(decimal place e.g. 10.0)
200015429999 : co.to (2 decimal places, e.g. 10.00)
30001°- 39999,:4=.000 (3 decimal places, e.g. 10.000)
<example>
16-03 Display | Display unit | Display example
00040 ™ oo Example: 100.%'speed is 0200
>, set 16-03=00200 (from 05-01, 06-01 to 06-15, set
39999 095_399 "R rangefrom 0040 to 9999).
>5et*16-04=0 (no unit)
Example: 100 % speed is 200.0 CFM
10001 > set 16-03=12000 (05-01, 06-01 to 06-15, set range
- ooo. O from 0000 to 9999).
19999 > set 16-04=2 (CFM)
use > 60% speed will be displayed as 120.0 CFM
16-04 setting | Example: 100 % speed is 65.00°C
20001 > set 16-03=26500 (05-01, 06-01 to 06-15, set range
- 0o. 00 from 0000 to 9999)
29999 > set 16-04=20 (°C)
> 60% of speed is displayed as 39.00 °C
30001 Example: 100 % speed is 2.555 m/s
_ S > set 16-03=32555
39999 > set 16-04=14 (m/s)
> 60% speed is displayed as 1.533 m/s
16- 05 LCD Backlight
Range [0~7])

Adjust the screen contrast of the digital operator. If it is set to 0, the screen backlight is turned off.
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16- 07 Copy Function Selection

[0] : Do not copy parameters

[1]) : Read inverter parameters and save to the operator.
[2]) : Write the operator parameters to inverter.

[3]) : Compare parameters of inverter and operator.

Range

16- 08 Selection of Allowing Reading

[0] : Do not allow to read inverter parameters and save to the operator.

Range [1] : Allow to read inverter parameters and save to the operator.

LCD digital operator with built-in memory (EEPROM) can be used to store and retrieve parameters:

(1) Read: Save inverter parameters to the digital operator (INV — OP).
(2) Write: Write the parameters from the digital operator to the inverter and save (OP — INV).
(3) Verify: Compare the inverter parameters against the parameters in the digital operator.

16-07=0: No action

16-07=1: Read (all parameters are copied from the inverter to the keypad).

16-07=2: Write (all parameter are copied from the keypad to the inverter).

16-07=3: Verify (Compare the set value of the inverter to the parameter of the digital operator).

Set 16-08 = 0, to prevent the saved parameter data stored in the digital operator from accidentally being
overwritten.

When parameter 16-08=0 andsthe read operation is executed (16-07=1) a warning message of "RDP
Read Prohibited" will be displayed on.the'keypad and the read operation is cancelled.

Refer to the following steps for‘eapy function operation.

For the write-in Operation requires the following items to match.
(1) Software version
(2) Control method
(3) Inverter type
(4) Inverter rated capacity and voltage

Set one of the parameters 03-00 to 03«05 multi-function digital input selection) to 49 (Enable the
parameter write-in function) to enable or disable thé parameter write-in function.

When terminal is active, parameters can'be copied from the digital operator to the inverter. When the
terminal is not active inverter parameters are prohibited from write-in, excluding the reference frequency
(00-05).

Note: Parameter 16-11 (RTC date setting) and 16-12 (RTC time setting) require resetting, after parameter
setting in the keypad is written and saved in the inverter (OP—INV).
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m READ : Copy inverter parameters to the keypad

Steps LCD Display (English) Description
Group
14 PLC Setting
1 15 PLC Monitor Select the copy function group (16) from the group menu.
PARA 16
2 -08 : READ Sel Press the Read / Enter key and select parameter (16-07) copy sel.
-09 : Keypad Loss Sel
Edit 16-07
Copy Sel . .
3 -- -------------------------- Press the Read / Enter key to display the data setting / read screen
o (LCD display is inversed).
<0>
Edit 16-07
| CopySel
4 READ Change the set value to 1 (read) by using the up arrow key.
05
-ADV- o Use Read / Enter key to enable the read operation, the display is
5 INVREAC?P shown as the left.
[ e The bottom of LCD display will show a bar to indicate the read
Jprogress s.
-ADV-
READ « o N\ . )
COMPLEER READ COMPLETE” will be displayed on the keypad when reading
I wasrsuccessful.
6
e The error message of "RDP Read Prohibited" may occur on the
RDP . . . -~
Read o @ e keypad when reading parameters fromithe inverter is prohibited.
o If the error is displayed, press any. key to remove the error
message andgo back toparameter 16-07.
Edit 16-07
Copy Sel X .
7 | When DSR/FUN key.is pressed, the display returns to parameter
READ 16-07
-3 ;
<0>

B WRITE: Copy Keypad parameters to the Inverter

Steps

LCD Display (English)

Description

Group
14 PLC Setting
15 PLC Monitor

16 LCD Keypad Func.

Select the copy function group (16) from the group menu.

PARA 16

-07 : Copy Sel
-08 : READ Sel
-09 : Keypad Loss Sel

Press the Read / Enter key and select parameter (16-07) copy sel.

E Normal
0 -3)

<0>

Press the Read / Enter key to display the data setting / read screen
(LCD display is inversed).

Edit 16-07

WRITE
0 -3)

<0>

Change the set value to 2 (write) by using the up arrow key.
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Steps | LCD Display (English) Description
-ADV- e Use Read / Enter key to enable the read operation, the display is
5 INY/VET(EP shown as the left.
[ e The bottom of LCD display will show a bar to indicate the read
progress.
-ADV-
WRITE “WRITE COMPLETE” will be displayed on the keypad when writing
COMPLETE
was successful.
I
6 e The error message of “WRE Write Error " may occur on the
Writ\éVRE”or keypad when writing parameters to the inverter is prohibited.
o If the error is displayed, press any key to remove the error
message and go back to parameter 16-07.
Edit 16-07
Copy Sel . .
A When DSP/FUN key is pressed, the display returns to parameter
E write 16-07.
© -3
<0>

B Verify: Compare Inverter Parameters against Keypad Parameters.

Steps | LCD Display (English) Description
Group
14 PLC Setting
1 15 PLC Monitor Select the copy function group (16) from the group menu.
PARA 16
2 -08 :READ Sel Press the Read / Enter key and selectiparameter (16-07) copy sel.
-09."Keypad Loss»Sel
Edit 16-07
Copy Sel . .
3 -- -------------------------- Press the Read / Enter key to display the data setting / read screen
o ¥ (LCD display isjihverséd).
<0>
Edit 16-07
...CopySel
4 VERIFY Change the setvalue to 3 (verify) by using the up arrow key.
05
-ADV- o Use Read / Enter key to enable the read operation, the display is
5 IN\\//EE'(F)L shown as the left.
[ e The bottom of LCD display will show a bar to indicate the read
progress.
-ADV-
VERIFY “VERIFY COMPLETE” will be displayed on the keypad when writing
COMPLETE
was successful.
]
6 e The error message of “VRYE Verify Error " may occur on the
Veri\é ER; or keypad when writing parameters to the inverter is prohibited.
o If the error is displayed, press any key to remove the error
message and go back to parameter 16-07.
Edit 16-07
Copy Sel . .
A When DSP/FUN key is pressed, the display returns to parameter
VERIFY 16-07.
©-3
<0>
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16- 09

Selection of Operator Removed (LCD)

Range

[0] : Keep operating when LCD operator is removed.
[ 1] : Display fault to stop when LCD operator is removed

16-09=0: Continue operating when keypad is removed.

16-09=1: Trip inverter when keypad is removed while operating in local mode.

16- 10 RTC Time Display Setting
R [0] : Hide

ange [1] : Display
16- 11 RTC Date Setting
Range [12.01.01 ~ 99.12.31]
16-12 RTC Time Setting
Range [00:00 ~ 23:59]

Set the internal clock before using the function of Real Time Clock (RTC).

RTC date setting is determined by parameter 16-11 and RTC time setting is determined by parameter

16-12.

RTC is displayed in the top of the keypad and refer to Fig.4.4.85 for the selection of RTC time display

(16-10) is set to 1.

Notes:

- RTC is not enabled if keypad does not connect with.the-inverter.

- The counting time continues.aurning regafdless of the function being hide or display in the

Monitor 00:00
‘\\} Freq Ref
12-16 = 000.00 Hz

12-17 = 000.00 Hz
12-18 = 0000.0A

Figure 4.4.85 RTC Time Display (Example)

paramerer 16-10 (RTC Time Display Setting).

Users can apply the parameters 12-72 and 12-73 to monitor the specific RTC date and time.

RTC has the following characteristics:
- Fourtimes a day
- Four weeks
- Timer offset function (preset time)
- Timrer enables via multi-function digital input
- Selection for contant time and speed
- Timer enables multi-function digital output
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16-13

RTC Timer Function

[0] : Disable
Range [1]) : Enable
[2] : Set by DI
16- 14 P1 Start Time
16- 15 P1 Stop Time
16- 18 P2 Start Time
16- 19 P2 Stop Time
16- 22 P3 Start Time
16- 23 P3 Stop Time
16- 26 P4 Start Time
16- 27 P4 Stop Time
Range [00:00 ~ 23:59]
16- 16 P1 Start Date
16- 17 P1 Stop Date
16-20 P2 Start Date
16- 21 P2 Stop Date
16- 24 P3 Start Date
16- 25 P3 Stop Date
16- 28 P4 Start Date <\
16- 29 P4 Stop Dag\\c’ K
[1] : MOn
[2):: Tue
[3] : Wed
Range [4] . Thu
[ 5] “%Fri
[6] : Sat
[7]) : Sun
16-30 | Selection of RTC Offset L\ * A%
[0] : Disable
Range [1] : Enable
[2] : Set by DI
16-31 | RTC Offset Time Setting
Range [00:00 ~ 23:59]
16- 32 Source of Timer 1
16- 33 Source of Timer 2
16- 34 Source of Timer 3
16- 35 Source of Timer 4
Range [0~31] : Refer to Table 4.4.13
16- 36 Selection of RTC Speed
[0] : Off
[1] : By Timer1
[2] : By Timer 2
Range [3]) : By Timer3
[4]) : By Timer 4
[5]) : By Timer 1+2
16- 37 Selection of RTC Rotation Direction
Range [xxx0 B] : RTC Run1 Forward Rotation [xxx1 B] : RTC Run1 Reverse Rotation
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[ xx0x B] : RTC Run2 Forward Rotation [xx1x B]) : RTC Run2 Reverse Rotation
[ x0xx B] : RTC Run3 Forward Rotation [x1xx B]) : RTC Run3 Reverse Rotation
[0xxx B] : RTC Run4 Forward Rotation [1xxx B) : RTC Run4 Reverse Rotation

Source of timer can be selected to link multiple time periods and one time period can be set to multiple

timers.
Timer is set by the

@ Start the timer:

following steps:

Timer starts via the setting of RTC timer function (16-13).

© Set the time period:
Set the start & stop time and date. If the setting of start time is equal to that of stop time, timing period is

off.

® The timer is en

abled:

Arrange time period to the specific timer (16-32~16-35).

@ Link to parameters:
The timer can be linked to the relay output. One relay output can be only linked to one timer( ex. 03-11,
03-12 and 03-39, 16-36).

Note: If the stop time is set to 12:00, Motor start to stop from 12:01.

Refer to Fig.4.4.86 for RTC structure.

Refer to the followi

Step 1 Step 2 Step 3 Step 4

(Start the Timer) ) ( Setthe Time Interval) ( Timer is Enabled) ( Link to Parameters)
|

| |
l l
| |
| @%ﬂod 1) | |
| o | |
l ( 24 4 } Timer 1 }
1 | (G16- 32) |
: Time period 2 } }
Start/sg)\‘ ! §C16- A0 | | ITimer 2 | FLG16- 36 (RTE Speed Selection)
i ﬁ’ } (G16- 33)79 : .G03- 11 : Relay output (R1A - R1C)
(! 13 | Time period 3 I 1) .G03<12:"Relay output (R2A - R2C)
1 . v | | g : -
} (G16- 22 - 25) i W l .G03= 39 : Relay output (R3A - R3C)
I I (G16- 34) I
; Time period 4 : N f
I (G16- 26 -29) § | I
: L | TNy
Offset Time is ! N2 | | NP !
on/Off |1, | Ojfs\ét Time | i
(G16- 30) ! 516- 31) / |

Figure 4.4.86 RTC structure

ng Table 4.4.13 for the selection of timer operation cycle.

Table 4.4.13 Arrange time period to the timer function

16-32

~ O P4 | P3| P2 | P1 Timer Function Display
16-35

0 0 0 0 0 0 |Without the selection of timer None

1 0 0 0 0 1 |Time Period 1 P1

2 0 0 0 1 0 |Time Period 2 P2

3 0 0 0 1 1 |Time Period 1 and 2 P1+P2

4 0 0 1 0 0 |Time Period 3 P3

5 0 0 1 0 1 |Time Period 1 and 3 P1+P3

6 0 0 1 1 0 |Time Period 2 and 3 P2+P3

7 0 0 1 1 1 |Time Period 1,2 and 3 P1+P2+P3

8 0 1 0 0 0 |Time Period 4 P4

9 0 1 0 0 1 |Time Period 1 and 4 P1+P4

10 0 1 0 1 0 |Time Period 2 and 4 P2+P4

11 0 1 0 1 1 |Time Period 1,2 and 4 P1+P2+P4
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16-32
= O | P4 | P3| P2 | P1 Timer Function Display
16-35
12 0 1 1 0 0 |Time Period 3 and 4 P3+P4
13 0 1 1 0 1 |Time Period 1, 3 and 4 P1+P3+P4
14 0 1 1 1 0 |Time Period 2,3 and 4 P2+P3+P4
15 0 1 1 1 1 |Time Period1,2,3and 4 P1+P2+P3+P4
16 1 0 0 0 0 |Offset selection Offset (O)
17 1 0 0 0 1 |Offset and time period 1 O+P1
18 1 0 0 1 0 |Offset and time period 2 O+P2
19 1 0 0 1 1 |Offset and time period 1and2 |O+P1+P2
20 1 0 1 0 0 |Offset and time period 3 O+P3
21 1 0 1 0 1 |Offset and time period 1and 3 |O+P1+P3
22 1 0 1 1 0 |Offset and time period2and 3 |O+P2+P3
23 1 0 1 1 1 |Offset and time period 1, 2 and 3|0+P1+P2+P3
24 1 1 0 0 0 |Offset and time period 4 O+P4
25 1 1 0 0 1 |Offset and time period 1and4 |O+P1+P4
26 1 1 0 1 0 |Offset and time period 2and4 |O+P2+P4
27 1 1 0 1 1 |Offset and time period 1,2 an4 |O+P1+P2+P4
28 1 1 1 0 0 |Offset and time period 3and4 |O+P3+P4
29 1 1 1 0 1 |Offset and time period 1, 3 and 4|0+P1+P3+P4
30 1 1 1 1 0 |Offset and time period 2, 3 and 4|0+P2+P3+P4
31 1011 1] Sr‘:gsjt and time period 1, 2, 3|5, p14po+p3+p4

Reference frequency and motor rotation direction are controlled by RTC function.
16-36=0: RTC speed selection is"disabled.

16-36=1: Timer 1 is enabled:

Reference frequency”= Frequeney*Setting of Speed-Stage 0 (05-01)
16-36=2: Timer 2 is gnabled.
Reference frequeney = Frequency Setting of Speed-Stage 0-(05-0¢)
16-36=3: Timer 3 is enabled.
Reference frequency = Frequency Setting’of Speed=Stage 0 (05-01)
16-36=4: Timer 4 is enabled.
Reference frequency = Frequency Setting of Speed-Stage 0 (05-01)
16-36=4: Timer 1 and 2 are enabled.
Reference frequency is enabled by the simultaneous operation of timer 1 and 2.
Notes:
- The inverter runs via the start of the specific timer without the influence of other timers.
- The selection of RTC speed setting (16-36) is affected by the action of time period 1 to 4 (P1~P4)
which is corresponding to the selection of RTC rotation direction (16-37).
For example:
When the selection of RTC speed is set to 5 (by timer 1+2), source of run command (00-02) and
source of frequecny command (00-05) are required to set to RTC. Thus, reference frequency is
controlled by RTC timer 1 and 2 and the inverter continues running.

Refer to Table 4.4.14 for the control of reference frequency.

Note: Selection of RTC Rotation Direction (16-37) is limited by the Motor Direction Lock Selection(11-00).
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Table 4.4.14 Reference frequency is determined by timer 1 and 2

Timer 1|Timer 2 ng::;f;:gi?:;)i,o?&?or?&r;d Source of frequency setting Select(ijti)rr;;fi;gtation
0 0 6(RTC) Sgé:g_;rtzg:eg‘(?g;%t}';‘g of | ByRTC1(16-37)
1 0 6(RTC) fgg;&’_;‘;‘;‘fﬁgé@t}?g °of | ByRTC2(16-37)
0 1 6(RTC) fsé:é’;rtz‘;‘;eg%gzg';‘g of | ByRTC3(16-37)
1 1 6(RTC) fg;;’g_iﬁ‘;:eg“(’é;%tg{‘g of | ByRTC4(16-37)

RTC function can not run normally when:

- When multi-function terminal (03-00~03-05) is set to the fire mode.
- When KEB function is enabled
Source of main frequency of RTC function is according to Table 4.4.14 and also can refer to
main and alternative frequency command modes (00-07).
If main run command source selection (00-02) is set to 0~3 (0: keypad, 1: external terminal, 2:
communication control, 3: PLC), refer to Table 4.4.15 for the relationship between main run
command and RTC timer status.

Table 4.4.15 Relationship between main run command and RTC timer status

S ruonof:oozmmand RTC timer x status Inverter status
0~3 0 Inverter can not run (without run command)
0~3 1 Inverter can not run (without run command)
4 0 Inverter can not run (RTC timer is disabled)
Inverter runs and rotates depending on the function
4 1
of 16-37.

Take an example for RTG\timer connecting with different parameters:

The work time on'Monday is 6:00 AM to 10:00 PM.
The work time on Tuesday to Friday is 8:00 AM to, 8:00'PM.
The work time on Saturday is 8:00 AM to 6:00PM.
The work time on Sunday is 8:00 AM to 12;00 PM.
Motor runs on weekdays (Mon. to Fri?)at'speed_ liand on weekends at speed 2.

Time

24:00

22: 00

20: 00

18: 00

16: 00 |-Fime
14: 00 period 1 Time period 2

=

Fime

period 3

(P1) P2)
12: 00

P3]
e Time

10: 00

period4

(P4)

08: 00

06: 00

04: 00

02: 00

» Day

00: 00

Mon Tue  Wed Thu

—  weekdays

Figure 4.4.87

Fri Sat Sun

<— weekends—>

RTC timer (example)
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@ Start up the timer in the parameter group 16 (Set the internal time first to enable this function).
Set the correct date and time in the parameters 16-11 and 16-12 and set parameter 16-13 to
1(enable RTC timer function).

@ Set time period 1 (P1)
Start time 1: 16-14 = 06:00:00 (6:00 AM)
Stop time 1: 16-15 = 22:00:00 (10:00 PM)
Start date 1: 16-16 = 1 (Monday)
Stop date 1: 16-17 = 1 (Monday)

® Set time period 2 (P2)
Start time 2: 16-18 = 08:00:00 (8:00 AM)
Stop time 2: 16-19 = 20:00:00 (8:00 PM)
Start date 2: 16-20 = 2 (Tuesday)
Stop date 2: 16-21 = 5 (Friday)

@ Set time period 3 (P3)
Start time 3: 16-22 = 08:00:00 (8:00 AM)
Stop time 3: 16-23 = 18:00:00 (6:00 PM)
Start date 3: 16-24 = 6 (Saturday)
Stop date 3: 16-25 = 6 (Saturday)

® Set time period 4 (P4)
Start time 4: 16-26 = 08:00:00 (8:00 AM)
Stop time 4: 16-27 = 12:00:00 (12:00.AM)
Start date 4: 16-28 5,7 (Sunday)
Stop date 4: #6-29 = 7 (Suhday)

® Timer 1'is enabled to set all the time periods (P1, P2, P3, P4)
16-32 = 15:#80urce of timer 1 = P1 + P2 + P3 + P4)

@ Selection of RTC speed is determined byitimer 1
16-36 = 1: Timer 1 is enabled.
Frequency setting is speed-stage 0:(05-01).
Rotation direction (16-37) is set to 0000b!
Then, the rotation direction of time period 1~4 (P1~P4) is corresponding to the setting of 16-37.

Choose two constant speeds (speed 1 & speed 2)
16-36 = 5: Timer 1+2 is enabled.
When timer 1 is enabled, frequency setting is speed-stage 1; while timer 2 is enabled, frequency
setting is speed-stage 2.
Rotation direction (16-37) is set to 0000b.
Then, when timer 1 and timer 2 are active, direction of motor rotation is forward rotation.

Note: Select RTC offset (16-30) and set RTC offset time (16-31) to enable the offset time. Inverter runs
depending on the arranging time period to timer function. Refer to the following Fig.4.4.88.
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Multi-function digital input
(G03- 00 to 03- 05 = 56)

\4
—

Offset Time

A 4

l—— Timegap —!
: (G16- 31) :

Figure 4.4.88 Operation of offset time

For example:
Inverter runs at the time period exclusive P1:

When 16-36=1 (selection of RTC speed is set to timer 1) and 16-32=17 (offset + PI), RTC offset (16-30) is
set by DI and the offset time is set via 16-31. Switch on DI and RTC will immediately start up.

If the source of timer is set to 15 (P1+P2+P3+P4), press “STOP” key at the time period 1 (P1). Normally,
RTC will start automatically at the next time period (P2) but it can also start via the setting of 16-30 to 2 (set
by DI). Inverter re-runs when switching on DI and RTC will immediately start up.

Notes:
If press “STOP” key at the time periad‘and inverter can re-run at this time, user can:
- Set the selection of RTCoffset(16-30) to 2 (set by DI) and set DI to 56 (RTC Offset Enable).
- Switch the selection of RTC offset (16-30) to be enabled.

Note:
RTC Accuracy:
Temperature . 1 \[" Deviation
+25°C(T7F) +/-3 sec./ day
-20 / +50 ‘C(-4/"122°F) +/-6 sec./ day
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Group 17: IM Motor Automatic Tuning Parameters

17- 00 Mode Selection of Automatic Tuning
[0] : Rotation Auto-tune
Range [1] : Static Auto-tune
[2] : Stator Resistance Measurement
[4]) : Loop Tuning
17- 01 Motor Rated Output Power
Range [0.00~600.00] KW
17- 02 Motor Rated Current
Range 10%~200% of the inverter rated current in V/F control mode
25%~200% of the inverter rated current in SLV control mode
17- 03 Motor Rated Voltage
Range [0.0~255.0] V: 200V
[0.0~510.0] V: 400V
17- 04 Motor Rated Frequency >
Range [10.0~400.0) Hz
17- 05 Motor Rated Speed
Range [0~24000) rpm
17- 06 Pole Number of Motor
Range [2~16] pole (Even)
17- 08 Motor No-Iq@_ﬂMe
[ 50~240):V:-220V
Range [100<4807 V: 440V
17- 09 mr\Echu rrent R
Range [0.01~600.00] A (15%~70% motor rated current)
17-10 | AutSmatic Tuning Start ~QOY _av~
[0] : Disable
Range [1]) : Enable
17- 11 Error History of Automa}iq‘\ffgng_,‘{_’}\,‘
[0]) : No Error
[1]) : Motor Data Error
[2] : Stator ResistanceiTuning Error
[3] : Leakage Induction Tuning Error
Range [4] : Rotor Resistance Tuning Error
[5] : Mutual Induction Tuning Error
[6]) : Reserved
[7]) : DT Error
[8]) : Motor Acceleration Error
[9] : Warning
1712 Leakage Inductance Ratio
Range [0.1~15.0] %
1713 Slip Frequency
Range [0.10~20.00]) Hz

*1. Values of motor rated voltage are for 200V class, double the values for 400V class.

*2. The setting range of motor rated frequency is 0.0 to 400.0 Hz.

Auto-tuning

Based on the motor nameplate set the motor rated output power (17-01), motor output rated current
(17-02), motor rated voltage (17-03), motor rated frequency (17-04), motor rated speed (17-05) and

number of motor poles (17-06) to perform an auto-tune.
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®  Automatic tuning mode selection (17-00)
17-00=0: Perform rotational auto-tune (High performance auto-tune)

17-00=1: Perform a static non-rotational auto-tune
Motor does not rotate during auto-tuning and this tuning causes lower power at low speed.

17-00=2: Perform stator resistance non-rotational auto-tune (V/F mode) when using long motor leads.
This tuning causes lower power at low speed.

17-00=3: Reserved

17-00=4: Performance improvement for in vector control mode

m  Motor rated output power (17-01)
Set by inverter capacity (13-00)

m  Motor rated current (17-02)
Set by inverter capacity (13-00)
Set the range to 10 %~200 % of the inverter rated current.

m  Motor rated voltage (17-03)

m  Motor rated frequency (17-04)

m  Motor rated speed (17-05)

When tuning a specialsmotor (e.g. constant power motor, high-speed spindle motor), with a motor rated

voltage or rated mator frequeney-that is lower than a standard AC maoter, it is necessary to confirm the
motor nameplate informatiomorthe motor test report.

Prevent the inverteroutput voltage from saturation when the motor rated ¥aoltage is higher than the inverter
input voltage (see'Example 1).

Example 1: Motor rated voltage (440V/60Hz) is\higher than.the.inverter input voltage (380V/50 Hz).

Output
Voltage Inverter
A

—
> 440V - ® W)
380V/50Hz 440V/60Hz

17-03

0 » Output
17-0460Hz Frequency

L Rated frequency (for motor nameplate)
Motor rated frequency (for auto-tuning operation)

Motor rated voltage (for auto-tuning operation)

Rated voltage (for motor nameplate)

Figure 4.4.89 Rated voltage and frequency settings

Step 1: Set motor rated voltage, 17-03=440V.
Step 2: Set no-load voltage, 17-08=360V, lower the input voltage by 20V when operating in torque control.
Step 3: Set motor rated frequency:

(Inverter input power voltage) 380V

17-04 = (Rated frequency of motor nameplate) X = 60Hz X =51.8Hz
(Rated frequency of motor nameplate) 440V

Step 4: Automatically tuning
Parameter 01-12 (Fbase) is automatically set during auto-tuning. Parameter 01-12 (Fbase) is set to the
motor rated frequency.
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Step 5: Set the 01-12 (Fbase) to the motor rated frequency on the motor nameplate. If the maximum
output frequency (01-02, Fmax) and base frequency (01-12, Fbase) are different, set the maximum output
frequency when the auto- tuning (01-02, Fmax) is completed.

When the inverter input voltage (or frequency) is higher than the motor rated voltage (or frequency), set the
motor rated voltage (17-03) and the motor rated frequency (17-04) to the rated frequency on the motor
nameplate.

Example 2: The inverter input voltage and frequency (440V/50Hz) are higher than the motor rated voltage
and frequency (380V/33Hz), set 17-03 to 380V (rated motor voltage) and 17-04 to 33Hz (motor rated
frequency).

m Number of poles (17-06)
Set the motor pole number with its range is 2, 4, 6, 8 and 16 poles. (It is only 2~8 poles in inverter
software V1.3.

m Motor no-load voltage (17-08)

a) Motor no-load voltage is mainly used in SLV mode, set to value 10~50V lower than the input
voltage to ensure good torque performance at the motor rated frequency.

b) Set to 85 ~ 95% of the motor rated voltage. In general, the no-load voltage can be closer to the
motor rated voltage for larger motors, but cannot exceed the motor rated voltage.

c) The motor no-load voltage cansbe set to a value greater than the actual input voltage. In this case,
the motor can only operates under relatively low frequency. If the motor operates at the rated
frequency an over voltage’ condition\may occur.

d) The higher the motor power is, the*higher the no-load voltage is.

e) A smallertng-load voltage’willreduce the no-load current.

f) When {6ad'is applied the’'magnetic flux is weakened and the motor currentiincreases.

g) A higher no-loadyoltage results in a higher the no-load €urrent.

h) When loadtistapplied the magnetic flux weakens and'the ‘motor current increases. Increasing the
magnetic flux generates back EMF and resulis’in poeor torgue.control.

m Motor excitation current (17-09)
a) Only the static-type or stator resistance measurement auto-tuning (17-00=1 or 17-00=2) can be
set. This data can be obtained by manualitining. Normally, it does not require adjusting.
b) Motor excitation current is used for‘non-rotational auto-tuning.
c) The setting range of motor excitation current is 15%~70% of the motor rated current.
d) If this parameter is not set, the inverter calculates the motor related parameters.

m Automatic tuning start (17-10)
Set parameter 17-10 to 1 and press ENTER the inverter will display “Atrdy” for Auto-tune ready. Next,
press RUN key to start the auto-tune procedure. During auto-tuning the keypad will display “Atune “for
Auto-tune in progress. When the motor is successfully tuned, the keypad shows "AtEnd".

m Error history of automatic tuning (17-11)
If auto-tuning fails the keypad will display the AtErr" message and the auto-tune cause is shown in

parameter 17-11. Refer to section 5 for troubleshooting and possible automatic tuning error causes.

Note: The motor tuning error history (17-11) shows the tuning result of the last auto-tune. No error is
displayed when auto-tune is aborted or when the last auto-tune was successful.

m Motor Leakage Inductance Ratio (17-12)

a) Only stator resistance measurement auto-tuning (17-00=2) can be set and this data can be
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obtained by manual tuning. Normally, it does not require adjustment.

b) Itis mainly for non-rotational auto-tuning. The default setting is 3.4%. It is required to tune to make
the adjusted parameter value saved into the group 02-33.

c) If this parameter is not set, the inverter calculates the motor related parameters.

m Motor Slip Frequency (17-13)
a) Only stator resistance measurement auto-tuning (17-00=2) can be set and this data can be
obtained by manual tuning. Normally, it does not require adjustment.
b) Itis mainly for non-rotational auto-tuning. The default setting is 1Hz. It is required to tune to make
the adjusted parameter value saved into the group 02-34.
c) If this parameter is not set, the inverter calculates the motor related parameters.

Notes:

- Perform the “Stator resistance measurement” (17-00=2) auto-tune if the inverter/motor leads are
longer than 167ft (50m).

- For the best performance in vector control perform the rotary-type automatic tune (17-00=0) first
(using short motor leads between the inverter and motor) and a “Stator resistance measurement”
(17-00=2) next.

- If a rotary auto-tune (17-00=0) cannot be performed, manually enter the mutual induction (02-18),
excitation current (02-09), core saturation compensation factor 1-3 (02-11 - 02-13).

- Perform the “Stator resistance measurement” (17-00=2) in V/F control when inverter/motor leads are
longer than 167ft (50m).
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Group 18: Slip Compensation Parameters

18- 00 Slip Compensation Gain at Low Speed
Range [0.00~2.50 )
18- 01 Slip Compensation Gain at High Speed
Range [-1.00~1.00]
18- 02 Slip Compensation Limit
Range [0~250] %
18- 03 Slip Compensation Filter Time
Range [0.0~10.0] sec
18- 04 Regenerative Slip Compensation Selection
Range [0] : Disable
[1]) : Enable
18- 05 FOC Delay Time
Range [1~1000] msec
18- 06 FOC Gain
Range [0.00~2.00]

Slip compensation automatically adjusts the output frequency based on the motor load to improve the
speed accuracy of the motor mainly in V/F mode.

The slip compensation function,.compensates for the motor slip to match the actual motor speed to the
reference frequency.

Slip compensationsadjustment in V/IF mode
18-00: Slip compensation,gain at low speed

The adjustment of’slip compensation gain at low speed follows the below,procedure:
1. Set the rated slip and the motor no-load current(02-00).
2. Set the slip compensation (18-00) to1.0 (factery*default setting is 0.0 in V / F control mode)

3. For the operation with a load attached, measuréithe’ speed and adjust the slip gain (18-00)

accordingly (increase in steps of 0.1).
- If the motor speed is lowerthan frequency reference, increase the value of 18-00.
- If the motor speed is higher than frequency reference, decrease the value of 18-00.

When the output current is greater thanthe no-load current (02-00), the slip compensation is enabled and
the output frequency increases from f1 to f2. Refer to Fig.4.4.90., the slip compensation value is calculated

as follows:
[Output current (12-08) — motor no-load current (02-00)]

Slip compensation value = Motor rated sync induction rotation difference X
[Motor output rated current (02-01) —motor no-load current (02-00)]

Smaller Load f1 f2 Larger Load
\ > Speed

Figure 4.4.90 Slip compensation output frequency

Load Torque
A
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18-02: Slip compensation limit
Sets slip compensation limit in constant torque and the constant power operation (Fig.4.4.91).
If 18-02 is 0%, the slip compensation limit is disabled.

Slip Compensation Limit

A
01-02
<_) 16.04

01-12

18-04

Fbase Fmax
(01-12) (01-02)
Figure 4.4.91 Slip compensation limit

When the slip compensation gain 18-00 at low speed is adjusted, and the actual motor speed is still lower
than the reference frequency, the motor may be limited by the slip compensation limit.

Note: Make sure that the slip compensation limit 18-02 does not exceed the maximum allowed system
limit.

18-03: Slip compensation filter

Set slip compensation filter time in V/F mode

18-04: Regenerating slip compensation selection

The selections to enable or disable the slip’eompensation function during regeneration.

To enable slip compensation duringwregeneration caused by decelerations(SLV mode), set 18-04 to 1 in
case speed accuracy’is required. When the slip compensation function is ‘used regenerative energy might
increase temporarily (18-04=%)therefore a braking module might be required.

SLV mode adjustment

18-00: Slip compensation gain

a) Slip compensation can be used to control the-full rang speed accuracy under load condition.

b) If the speed is lower than 2 Hz andd¢hé motor speed’decreases, increase the value of 18-00.

c) If the speed is lower than 2 Hz and the moterf'speed increases, reduce the value of 18-00.

Slip compensation gain uses a single value for the whole speed range. As a result the slip compensation
accuracy at low speed is high but slight inaccuracies might occur at high speeds.

Adjust parameter 18-02 together with the compensation value or continue to adjust 18-00 if the speed
accuracy at higher speed is not acceptable. Please note adjusting these parameters might impact the
accuracy at lower speeds.

The impact of 18-00 on the torque and the speed are shown in Fig.4.4.92.

Torque Decrease 18-00 Increase 18-00
A - -

» Speed
Figure 4.4.92 18-00 Effect on the torque and speed
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18-01: Slip compensation gain at high speed

It is not required to adjust the Slip compensation gain at high speed if the motor is loaded. After adjusting
parameter 18-00 it is recommended to increase the reference frequency and check the motor speed. In
case of a speed error increase the value of 18-01 to adjust the compensation. Increase the motor rated
frequency (01-12 base frequency) and increase the value of 18-01 to reduce the speed error. If the speed
accuracy becomes worse due to an increase in motor temperature it is recommended to use a
combination of 18-00 and 18-01 for adjustment.

Compared to 18-00, 18-01 serves as a variable gain for the full speed range. Parameter 18-01 determines
the slip compensation at the motor rated speed and is calculated follows:

[Slip compensation gain at high speed x frequency reference]

Slip compensation gain = Slip compensation gain at low speed +
[Motor rated frequency]

Slip compensation
A

Frequency
» Reference

[
I
I
I
|
! 18-00
:
I
I
I
Il

Figure 4:4.93 18-00/18-04°Slip compensation gain versus frequency reference

Torque © Decrease® Increase Decrease”Increasé
A 18-01 18-01 18-01 18:01
-
| | | v

V| | I \ ,’ \ //
1|1 | [ \ I \ /
1|1 \ | | f \ /
1 v \ | \ I
iy VT \ I \ /
1 N \ | \ /
11 A1 Yl \ !
i V| Vo \ /
1l ]! Y \ /
W\ W V \ /
i ! ‘i V!
It il Y VY
] |1 i V!

\I \I \|[/

» Speed

Figure 4.4.94 18-01 Effect on torque speed curve

18-05: FOC (Flux Orient Control) delay time

In the SLV mode, the slip compensation of the magnetic flux depends on the torque current and excitation
current. If the motor load rises above 100% while running at the motor rated frequency, the motor voltage
and resistance drops sharply, which may cause the inverter output to saturate and current jitter occur. The
magnetic flux slip compensation will independently control the torque current and the excitation current to
prevent current jitter. For slow speed or fixed speed operation, 18-05 may be increased. For fast operation
adjust 18-06.

18-06: Slip compensation gain

If the motor is jittering at the rated frequency under full load, the value of 18-06 may gradually be reduced
to zero to reduce current jitter.
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Group 20 Speed Control Parameters

20- 00 ASR Gain 1
Range [0.00~250.00)
20- 01 ASR Integral Time 1
Range [0.001~10.000]) Sec
20- 02 ASR Gain 2
Range [0.00~250.00)
20- 03 ASR Integral Time 2
Range [0.001~10.000] Sec
20- 04 ASR Integral Time Limit
Range [0~300] %
20- 07 Selection of Acceleration and Deceleration of P/PI
[0] : Pl speed control will be enabled only in constant speed. For accel/decel,
Range only use P control.
[1] : Speed control is enabled either in constant speed or accel/decal.
20- 08 ASR Delay Time
Range [0.000~0.500 ] Sec
20- 09 Speed Observer Proportional (P) Gain 1
Range [0.00~2.55]
20-10 Speed Observer Intégral(l) Time 1
Range [0.01~10.00] Sec
20- 11 Speed Observer Proportional (P) Gain 2
Range [0.00~2:55]
20-12 | 'Speed Observerintegral(l) Time 2 L\ .,
Range [0.01~10.007] Sec
20-13 I,gfgs; Filter Time Constant of Speed@bgck}‘ O
Range [1~1000] mSec
20-14 sz-pass Filter Time Constant ‘i‘ép\tagd ﬁe,e\\';::k 2
Range [1~1000] mSec
20-15 | ASR Gain Change Frequency 1_.C"
Range [0.0~400.0] Hz
20-16 ASR Gain Change Frequm 2
[0.0~400.0) Hz
20-17 Torque Compensation Gain at Low Speed
Range [0.00~2.50]
20-18 Torque Compensation Gain at High Speed
Range [-10~10] %
20-33 Constant Speed Detection Level
Range [0.1~5.0] %

The following figure an overview of the automatic speed regulator (ASR) block.

SLV control mode:

The ASR function adjusts the output frequency to control the motor speed to minimize the difference
between the frequency reference and actual motor speed.

The ASR controller in SLV mode uses a speed estimator to estimate the motor speed. In order to reduce
speed feedback signal interference, a low-pass filter and speed feedback compensator can be enabled.
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The ASR integrator output can be disabled or limited. The ASR output is passed through a low-pass filter.

Primary Torque
delay time Limit
Frequency . +
Reference P
20-00 o 20-08 Torque
’ 20-02 o Reference
- A +
I Limit
I
. 20-01 é
o 20-03 et N 20-07 =1 (during accel/decel)
(f 20-07 =0
Speed = Speed Control Integral Reset
LP Filter Feedback 03-00 to 03-05 =43
Compensator
20-13 | 20-17 | Speed [—
Speed 20-14 | 20-18 | Observer Motor Voltage
Observer Motor Current
Feedback P +
20-09
20-11
Observer +
Error
|
20-10
20-12

Figure 4.4.95 ASR block diagram (SLV mode)

ASR setting (SLV control mode)

In SLV mode the ASR gain is divided inte a high-speed and low-speed section. The speed controller has a
high-speed gain 20-00/20-01 and-a‘low-speed gain 20-02/20-03 that can be set independently.

a)

b)

The high/low switch frequency, can'be set with parameter 20-15 and 20-16. Similar to the ASR
gain, the speedrestimatorhas’a high-speed gain 20-09/20-10 and alow-speed gain 20-11/20-12.
The spéedtestimatonhas a low-pass filter to reduce the speedfeedback interference, parameter
20-13"and 20-144are active at high speed as well as low'speed. The-switch between the
high-speed+and the low-speed is set by parameter,20<16"and 20:16.

20-17 sets'the low-speed compensation gain of the.speedifeedback.

20-18 sets the high-speed compensation gain of the speed feedback.

When the frequency reference is rises‘above thewalue-set in 20-16, the ASR gain used is set by
parameters 20-00 and 20-01.

When the frequency reference falls below.the value set in 20-15, the ASR gain used is set by
parameters 20-02 and 20-03.

Gain time constant is adjusted linearly when the speed command falls within the range of 20-15 to
20-16, for a smooth operation.

A Pl A A
Time
P = 20-00 P=20-00 constant 20-14
| 1=20-01 1=20-01
I
I
~ | __ P=2002 ]
I | 1=20-03 20-13
I I N L1 1
Frequency Frequency
20-15  20-16 Reference 20-15 20-16 Reference 2015  20-16

Figure 4.4.96 ASR gain setting (SLV mode)
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Tune the speed control gain

Refer to the following steps:

a. Gain adjustment of minimum output frequency
- Motor running is at minimum output frequency (Fmin, 01-08).
- Maximum ASR proportional gain 2 (20-02) will not lead to instability.
- Minimum ASR integration time 2 (20-03) will not leas to instability.
- Ensure the output current is lower than 50% of inverter rated current. If the output current is over than
50% of inverter rated current, decrease the setting value of parameter 20-02 and increase that of
20-03.

b. Gain adjustment of maximum output frequency
- Motor running is at maximum output frequency (Fmax, 01-02).
- Maximum ASR proportional gain1 (20-00) will not lead to instability.
- Minimum ASR integration time 1 (20-02) will not leas to instability.

c. Gain adjustment of accel./ decel. integral control
- When 20-07=1, start integral control if Pl speed control is enabled both at costant speed and accel./
decel..
- Integral control makes the motor speed as quickly as possible reach to the target speed but may cause
overshooting or oscillation. Refer to Fig. 4.4.97 & Fig.4.4.98.

When 20-07=1, start ASR Proportion (P) and Integer (I) control during.accel/ decel. and steady state

When 20-07=0, start ASR Proportion (P) and Integer (I) control only during steady state and use ASR P
control during accel/ decel..

Parameter 20-33 (Constant,Speed Detection Level) is active mainly for the setting value of 20-07 to be 0
and frequency commandisource to be analog input because there will be problems occur in analog input
signal if the noisecauses the systemijudgment in not reaching the constant’speed. Thus, adjust the setting
value of parameien 20-33 toravoid'the occurrence of the problems.

During ASR gain tuning,.the multi-function analog output (AQ4 and AO2 tefminal) can be used to monitor
the output frequenty. and motor speed (as shown in Fig.4.4.96),

SLV mode gain tuning (20-00~20-03, 20-09~20-18)

a) Complete the parameter tuning in nermal operation:
b) Increase ASR proportional gain<1 (20-00); ASR proportional gain 2 (20-02), carefully monitor
system stability.
Use parameter 20-00 and 20-02 to adjustithe speed response for each cycle. Tuning the settings of 20-00,
20-02 can increase system response, but may cause system instability. See Fig.4.4.97.

Motor

Spfed @ : 20-00 setting is too high(oscillation occurs)
/ @ : 20-00 setting is too low(slow response)

Figure 4.4.97 System reébonse of ASR proportion gain

a) Reduce ASR integral time 1(20-01), ASR integral time 2 (20-02) and carefully monitor system
stability.
1. A long integral time will result in poor system response.
2. If the integral time setting is too short, the system may become unstable Refer to the following
figure.

4-212



While tuning ASR P and | gain the system may overshoot and an over voltage condition can occur. A
braking unit (braking resistor) can be used to avoid an over voltage condition.

Motor

Speed @: 20-01 setting is too short(oscillation occurs)

@ @: 20-01 setting is too long(slow response)

Figure 4.4.98 The response of ASR integral time

Both low-speed ASR gain and the high-speed gain can be set to the same values and only require to be
adjusted in case of system instability.

In case tuning of the ASR P and | gain 20-00~20-03 does not improve the system response, reduce the
low-pass filter time constant 20-13~20-14 to increase the bandwidth of the feedback system and re-tune
the ASR gain.

® Tune low-speed low-pass filter time constant 20-14, make sure the reference frequency is below
parameter 20-15 value.

m Tune high-speed low-pass filtentime constant 20-13 at frequency reference, make sure the reference
frequency is above parameter 20-16 value.

B Increasing the low-pass filter timé constant can limit the bandwidth of the speed feedback system and
may reduce _the ‘systemsresponse..Increasing the low-pass time reduces the speed feedback signal
interference but may results in sluggish system response whenithe-load suddenly changes. Adjust the
low-pass filter timé ifithe load stays fairly constant duringgnormal operation. The low bandwidth of the
speed feedback-amust be supported by the low gain of ASRto ensure:the stable operation.

m Decreasing the low-pass filter time constant mayiincrease the bandwidth of the speed feedback and the
system response. Decreasing the low-pass time may, increase the speed feedback interference
resulting in system instability when the\l6ad suddenly ‘changes. Decrease the low-pass filter time is a
quick system response is required for rapidly ‘ehanging loads. The high bandwidth of the speed
feedback allows for a relative high ASR gain:

®m In case tuning 20-00 ~ 20-03 and thevlow-pass filter time constant 20-13 do not improve the system
response time, tuning the PI gain 20-09 ~ 20-12 of the speed estimator may be required.

m Setting a high gain for the speed estimator (high proportion (P) gain and small integral (I) time)
increases the bandwidth of the speed feedback, but may cause speed feedback interference resulting
in system instability.

m Setting a low gain for the speed estimator (small proportion (P) gain and high integral (I) time)
decreases the bandwidth of the speed feedback, may improve speed feedback interference resulting in
a more stable system.

m The default values for the ASR can be used in most applications, no adjustment is required. Adjusting
the low-pass filter time and speed estimator gains requires a good understanding of the overall system.

m Parameter 20-15 sets the gain switch frequency at low-speed and parameter 20-16 sets the gain switch
frequency at high-speed.

m Operating at a speed below 20-15 will result in a larger excitation current for low-speed operation
accuracy. When the frequency reference rises above 20-16, the inverter will output the rated excitation
current at the no-load voltage (02-19).

m For general purpose applications parameter 20-15 should be set to a value of 5 ~ 50% of the motor
base frequency.

m If this value is too high, the inverter output may saturate. Parameter 20-16 should be set to a value of
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4Hz or more above the value of 20-08.

When experiencing speed jitter at high speed and stable operation during mid-range speed while
operating a heavy load (>100%), it is recommended to reduce the no-load voltage (02-19) or tune the
FOC parameters (18-05 ~ 18-06).

Parameter 20-17 and 20-18 are for compensating speed feedback at low speed and high speed.

Use parameter 20-17 to adjust the torque compensation gain for the low speed range. By tuning
20-17an offset is added to the torque-speed curve. Increase 20-17 when the no-load speed is lower
than the frequency reference. Decrease 20-17 when the no-load speed is higher than the frequency
reference. The effect on the torque-speed curve from 20-17 is shown as the following figure:

Torque
A Decrease 20-17 Increase 20-17
- —P

P Speed
Figure 4.4.99 Effect on the torque-speed curve from 20-17

Use parameter 20-18 to adjust the torque compensation gain for middle to high speed range. For most
general purpose applications it is not necessary to adjust the 20-18. By tuning 20-18an offset is added
to the torque-speed curve. Increase 20-18 when the no-load speed is lower than the frequency
reference. Decrease 20-18 when theyno-load speed is higher than the frequency reference. The effect
on the torque-speed curve from 20-18 is shown as the following Fig.4.4.100.

Torque "\ 'Decrease, Increase Decrease Increase
A 20-18 20-18 20-18 20-18
- -

» Speed
Figure 4.4.100 Effect on the torque-speed curve from 20-17

m  ASR main delay time (20-08).
a) Does not required to be adjusted for general purpose applications
b) When the set value of 20-08 is set high, the speed response will and therefore system response
will decrease improving system stability.
m  ASR Integral Time Limit (20-04)
a) Setting a small value may prevent system response when the load suddenly changes.
Note:

Response specificationsof no-load speed circuit bandwidth at vector control:
1. 50 Hz is at the control modes of SV / PMSV.
2. 10 Hz is at the control modes of SLV / PMSLV.

Speed response will be affected by kp adjustment, inertia, load and motor temperature, etc. so that the
bandwidth decrease slightly in application.

20- 34 Derating of Compensation Gain
Range [0.00~25600]

20- 35 Derating of Compensation Time
Range [0~30000] mSec
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Derating of torque compensation function can reduce derating effect of ASR at shock load. Refer to Fig.
4.4.97 & Fig. 4.4.98.

20-34 Derating of Compensation Gain:

This gain effect is the same as the proportional gain of ASR (20-00, 20-02), but it is required to be with the
derating compensation time (20-35) of larger speed tolerance to prevent the inverter from oscillation.

20-35 Derating of Compensation Time:

This time constant is used for the inhibition of oscillation caused from parameter 20-34, but excessive
compensation time constant leading to slower output response is unfavorable to derating compensation.

The recommended setting value of 20-34 is 30~50 and that of 20-35 is 50~100ms.

Group 21 Torque Control Parameters

21- 05 Positive Torque Limit

Range [0~160]) %

21- 06 Negative Torque Limit

Range [0~160] %

21-07 Forward Regenerative Torque Limit
Range [0~160] %

21-08 Reversal Regene;&)Torque Limit
Range [0~160] %

Torque limit can be setiin two ways:
- Use torque limit parameters {21-05 to 21-08) to set a fixed torque limit.
- Set the torque’limit by using‘the multi-function analog input (Al2).

There are four torque limits that can be set separately,.one for each quadrant:

(I) Positive torque limit in forward direction (21405 positive torque limit)

() Positive torque limit of reverse directiony(21-08 nedative torque limit)

(1) Negative torque limit in reverse direction (21-06 forward regenerating torque limit)
(IV) Negative torque limit in forward direction(21-07 reversal regenerating torque limit)

Refer to Fig.4.4.101.
Output Torque (T)

?
21-08 | 21-05 »
Positive torque
I: Positive torque
II: Reverse generating I I
III: Negative drive > Motor Speed
IV: Forward generating }
1 \Y,
Negative torque
21-06 | 21-07
Reverse Forward _*
. . —>
direction direction

Figure 4.4.101 Torque limit setting

Torque limit setting by using multi-function analog input Al2 (04-05)
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Table 4.4.16 Torque limit analog input

04-05 (Al2) Function
11 Positive torque limit
12 Negative torque limit
13 Regenerative torque limit (for both forward and reversal directions).
14 Positive/negative torque limit (positive and negative detection torque limit )

Set the analog input terminal (Al2) signal level (04-00), gain (04-07) and bias (04-08)
The default setting for the analog input Al2 is 0 -10V representing 0 — 100% of the motor rated torque).

Fig.4.4.102 shows the relationship between the output torque and the torque limit.

Output Torque (T)
A

II: Reverse

regenerating I: Forward driving

,,,,,,,,,,,,,,,,,,,,,,,,,,,, (Positive torque limit, 04-05=11)
———————————————————————————— (Positive / negative torque limit, 04-05=14)

21-05

T Motor Speed (N)

. SN S (Regenerative torque limit, 04-05=13)

——————————————————————————— (Negative torque limit, 04-05=12)

——————————————————————————— (Positive / negative torque limit, 04-05=14)

Ili; Reverse driving IV: Forward generating

Figure 4.4.102 Analog input torque: limit,(Al2)

When the analog input is set to positive torque limit (value = 11).the torque limit is active in the third and
fourth quadrant.in the reverse direction (regenerative torqueiinithe second quadrant).

When the analog input is set to negative torque limit (value = 12) the torque limit is active in the third and
fourth quadrant.

When the analog input is set to regenerative torque limit (value = 13) the torque limit is active in the second
and fourth quadrant can be controlled.

When the analog input is set to positive/negative torque limit (value = 14) the torque limit is active in all four
quadrants.

When the analog input is at maximum (10V or 20mA), the torque limit is 100% of the motor rated torque. In
order to increase the torque limit above 100% the analog input gain (04-07) has to set to a value greater
than 100%. For example: 160.0% of the gain will result in the torque limit of 160% of motor rated torque at
10V (20mA) analog input level.
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Group 22: PM Motor Parameters-
only available when PM Control Mode is selected

22- 00 Rated Power of PM Motor
Range [0.00~600.00)] Kw
22-01 Rated Voltage of PM Motor
Range [50~240]) V: 200V
[100~480] V: 400V
22-02 Rated Current of PM Motor
Range 25%~200% of inverter’s rated current
22-03 Pole Number of PM Motor
Range [2~96]) Poles
22- 04 Rated Rotation Speed of PM Motor
Range [1~60000] rpm
22- 05 Maximum Rotation Speed of PM Motor
Range [1~60000] rpm
22- 06 PM Motor Rated Frequency
Range [0.0~400.0] Hz
22-10 PM SLV Start Current
Range [0.0~120.0] %
22-11 DC Injection Current™y,
Range [0.0 ~100.0] %
22-12__ | Speed Estifmation kp Malue
Range [1~0000]
22-13 | Speed Estination kl Value A\
Range [1~1024])
22-14 Pwva;fure Resistance (‘““ N A0 o
Range [0.001 ~32.767) Q
22-15 PM Motor D-axis Inductance . {‘\\> - ) ,\\,‘v‘
Range [0.001 ~32.767) mH
22-16 PM Motor Q-axis Inductance” _.<\"
Range [0.001 ~ 32.767) ' mH
22-17 Reserved ,\&i‘““ 2
Range Reserved

*2: It is reserved in inverter software V1.4.

The PM parameter group can be restored to factory default be initializing the inverter (13-08).

PM motor rated power (22-00)

Set the motor power according to the motor nameplate.

PM motor rated voltage (22-01)

Set the motor voltage according to the motor nameplate.

PM motor rated current (22-02)

Set the motor full load according to the motor nameplate.

PM motor pole number (22-03)

Set the number of motor poles according to the motor nameplate.
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PM motor rated speed (22-04)

Set parameter 22-04 or 22-06, the inverter will automatically calculate the one or the other.
Set the motor rated speed in rpm according to the motor nameplate.

Note:

Only set parameter 22-04 or 22-06, the inverter will automatically calculate the other one.
Formula: n (22-04) = 120*f (22-06) / P(22-03)

PM motor maximum rotation speed (22-05)

Set the maximum motor rated speed in rpm according to the motor nameplate.

PM motor rated frequency (22-06)

Set the motor rated frequency according to the motor nameplate.

PM SLV Start Current (22-10)

Set the torque current at start up and the unit is % of motor rated current.

DC Injection Current (22-11)

Set the auto-tuning DC injection current of the permanent magnet (PM) motor and the unit is % of motor
rated current.

Speed Estimation kp Value (22-12) & Speed Estimation kl Value (22-13)
Performance of speed response adjustment:

The higher the setting value is, the faster the motor response becomes; but it may cause the jittering of the
controlled object.

The lower thessetting yvalue is, the larger the speed deviation~becomes. So,please adjust the proper
setting value depending+on the field apparatus.

PM Armature Resistance (22-14)

Set the moto rresistance per phase in unit of 0.001Q. This parameter is automatically set under the motor
auto-tuning (22-21).

Note: The motor resistance is different from thévline resistance.
PM Motor D-axis Inductance (22-15)

Set motor D-axis inductance in unit of 0.001mH. This parameter is automatically set under the motor
auto-tuning (22-21).

PM Motor Q-axis Inductance (22-16)

Set motor Q-axis inductance in unit of 0.001mH. This parameter is automatically set under the motor
auto-tuning (22-21).
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22-21 SLV PM Motor Tuning
Range [0] : Disable
[1]) : Enable
22- 22 Fault History of SLV PM Motor Tuning
[0] : No Error
[1) ~ [4] : Reserved
[5] : Circuit tuning time out
[6] : Reserved
[7] : Other motor tuning errors
Range [8] : Reserved
[9] : Current Abnormity Occurs while Loop Adjustment
[10] : Reserved
[11]) : Stator Resistance Measurement is Timeout
[12]) : Reserved

SLV PM Motor Tuning (22-21)

WARNING!

Sudden start: The inverter and motor may start unexpectedly during Auto-Tuning, which could result in
death or serious injury. Make sure the area surrounding of the motor and load are clear before proceeding

with Auto-Tuning.

WARNING! Electric Shock Hazard
High voltage is supplied to the motor whentperforming an auto-tune, even when the motor is stopped,
which could result in deathi®orsserious injury. Do not touch the motor before performing the auto-tuning

procedure is completed:

WARNING! Holding Brake
Do not perform an auto-tuning procedure when the motor .is‘connected{to @ brake this may result in
incorrect motor data calculation. Disconnect the motor and:the-load and‘eonfirm that the motor can freely

run.

a) Use parameter 22-21 to select tuning mede.
b) Next press the enter key to getta.the PM maotor tuning screen. The keypad will display the

message of "IPrdy" (Ready to Tune).

c) Press run to start the PM motor tuning. The keypad will display the “IPtun" message during

auto-tune.

d) If the motor is successfully tuned, the message of "IPEnd " will be displayed. If auto-tune is
aborted with the stop key, the operator will display the message of " IPbrd " (PM motor tuning

aborted).

Fault History of SLV PM Motor Tuning (22-22)

Parameter 22-22 shows the PM motor tuning fault history. If PM motor tuning has failed, the “IPErr”
message is shown on the keypad (PM motor tuning failure). Refer to section 10 for the possible error
causes and trouble shooting.

PM motor tuning fault history (22-22) only stores the result of the last auto-tune performed .If auto-tuning
was successful or aborted no error will be displayed.
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Group 23 Pump & HVAC Function Parameters

23-00 Function Selection
[0] : Disable
[1]) : Pump
Range [2] : HVAC
[3]): Compressor *q

*1: It is new added in inverter software.

Select function of pump or HVAC via parameter 23-00. This function is enabled if the source of reference
frequency (00-05) is set to 5 (PID given) and PID control mode (10-03) is enabled. Function of pump or
HVAC affects PID target value and if parameter group 23 are enabled.

When 23-00=1, LCD keypad switches automatically the main screen monitoring (16-00) to operating
pressure setting (12-74), the sub-screen monitoring 1 (16-01) to pressure feedback value (12-75) and
sub-screen monitoring 2 (16-02) to output frequency (12-17).

When 23-00=2, LCD keypad switches automatically the main screen monitoring (16-00) to flow meter
target setting (12-77), the sub-screen monitoring 1 (16-01) to flow meter feedback (12-71) and sub-screen
monitoring 2 (16-02) to output frequency (12-17).

When 23-00=3, selection of main frequency command source (00-05) can be set except PID mode and
V/F curve is limited to F (01-00). Middle output voltage (01-07) is automatically set to the half of maximum
output voltage and parameter,01-00 will be hidden.

Notes:

- Itis requiredsto set parameters'00-05 and 10-03 in inverter software, V.1:3:

- Itis disabled'in switching display setting in inverter software V/4.3:

- Refer to the setting value of parameter 23-05 for the display-of-LED keypad.

- When the contrel'mode 00-00-+#0 ((V/F mode), the selection ofi23-00=1 (Pump) or 3 (Compressor) is

disabled. (It is new added in inverter software \V1:4%)

23-01 Setting of Single & Multiple Pumps and Master & Alternative

[0] : Single Pump
[1] : Master
Range [2] : Slave 1
[3] : Slave 2
[4] : Slave 3

Set the inverter as the Master or Slave 1~3 via parameter 23-01. Refer to Fig.4.4.111 for the functional
process of dual pump start to enable multiple pumps in parallel. It is required to reconnect to write in the
parameter after it is set.

23- 02 Operation Pressure Setting

Range [0.10 ~ 650.00] PSI

Set the pressure value depending on the pressure transmitter of pump system after setting 10-00 to O
(keypad given).

23-03 Maximum Pressure Setting

Range [0.10 ~ 650.00] PSI

4-220




Set the maximum preesure value depending on the pressure transmitter of pump system. Parameter
23-02 is limited to this maximum value.

23- 04 Pump Pressure Command Source
Range [0] : Set by 23-02
g [1] : Set by Al

Pressure command source is given the value set by 23-02 (Operation Pressure Setting) or Al.

Note: Refer to section 3.3.4.1 for single/ Multi-pump wiring diagram.

23- 05 Display Mode Selection *2
[0] : Display of Target and Preesure Feedback

Range [1] : Only Display Target Pressure
[2] : Only Display Pressure Feedback

*2: HVAC and function of this display mode are disabled in inverter software V1.3.
This function can have the common display of target and feedback pressure or display separately.

® when 23-05=0000 : Led keypad displays pressure setting value and pressure feedback value.
INERIN]
Lo
Two-digit in the left is the pressure valuessetting and two-digit in the right is the pressure feedback value
in the seven-segment monitor.

Note: When28-00=2 (HVAC),)the unit will be multiplied by 1000 times. If the display value is 5.0, it
means 5000GPM\(It'is only displayed in inverter software™Vi1.4.)

@ when 23-05=0001 : Led keypad only displays thepressure setting value.
F1_10
e

® when 23-05=0002 : Led keypad only displays the pressure feedback value.
N
-

Notes:

- Once the target value is bigger than 10, the target value is only shown as "an integer" instead of "a
decimal." 10-33 is lower than 1000 and 10-34=1 in the PID modes.

- If Pump mode is used in inverter software V1.3, parameter 23-03 is required to set to <= 9.9 PSI.

23- 06 Proportion Gain (P)
Range [0.00~10.00]

23- 07 Integral Time (I)
Range [0.0~100.0] Sec
23- 08 Differential Time (D)
Range [0.0~100.0] Sec
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Overshooting

7

Stablized Time

[_I 23-02: Target Pressure Value |

____________ ST

Stablized deviation

Pressure Feedback
Signal

Figure 4.4.103 Diagram of pressure feedback value

Table 4.4.17 Guide for PID

parameter adjustment

Increase Setting Value

Decrease Setting Value

Main Feature

(Pros) Increase response time

(Pros) Reduce jittering

Proportional Gain (P)

(Cons) Mightseause pump

(Cons) Slow down.response

Increase
stabilized time

jittering
. (Pres),Smooth,output frequency | (Pros) Fast response For smooth
rearalTime ) ¢ eieons) siofatown response. | (1) ey g iif.ii’.if,i
(Pros) Avoid overshooting (Pros):System stability Respond to
piterential Time (X (GRS (Cons)Overshooting easily S):/Sat;?;nticr)izid

motor jittering

Notes:

- PID parameters can be modified during the inverter is running.
- Cons: disadvantage, Pros: advantage.

1
Output after PID
adjustment

Output before PID
adjustment

Figure 4.4.104 Diagram for PID parameter adjustment
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23- 09 Tolerance Range of Constant Pressure
Range [0.10~650.00] PSI

When pressure feedback value is larger than 23-02 (operation pressure setting) , inverter output frequency
will decrease downward into sleep status. PID starts (output frequency will increase) when pressure
feedback value is less than (23-02) — (23-09).

23-10 Sleep Frequency of Constant Pressure
Range [0.0~180.0] Hz

When inverter output frequency falls below 23-10 (sleep frequency of constant pressure), it starts to count
the sleep time (23-11).

23-11 Sleep Time of Constant Pressure
Range [0.0~255.5]) Sec

When the inverter finishes counting the sleep time (23-11), the output frequency falls downward at the
deceleration time (00-15) and gets into sleep status.

Bar

23-09
Sleep Tolerance
Range

Pressure

<— Fegdback 23-02

Target Pressure

I
| |
| |
| |
| |
; w !
Signal } | Value
| '
| |
7 |
i | )
v t
Hz ; T ime
; | 2311
T | Sleep Delay Time
| ___ [0 N VN _Aa\AT . 23-10
! Sleep Frequency
¢ Output
Frequency

time
(Sleep Tolerance Range : |(23-02) — PID Feedback| < 23-09 ‘

Figure 4.4.105 Diagram for stop time of constant pressure

Note: The purpose of stop time of constant pressure is energy saving.

23-12 Maximum Pressure Limit
Range [0.10 ~ 650.00]) PSI

It is convenient for user to limit maximum pressure. When pressure feedback value is higher than
maximum pressure limit, the inverter displays warning signal and then stops.

23-15 Minimum Pressure Limit
Range [0.10 ~650.00] PSI

It is convenient for user to limit minimum pressure. When pressure feedback value is lower than minimum
pressure limit, the inverter displays warning signal and then stops.
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Pb

23-12 Maximum Pressure Limit

23-02 Target Pressure Value

Pressure Feedback
Signal

23-15 Minimum Pressure Limit

time

Figure 4.4.106 Diagram for pressure feedback limit

Note: The pressure under the control of PID is between the maximum pressure limit (23-12) and
minimum pressure limit (23-15).

23-13 Warning Time of High Pressure
Range [0.1 ~255.0] Sec

When pressure feedback value is higher than maximum pressure limit, warning time of high pressure
starts to count. If pressure feedback value is lower than maximum pressure limit during counting time, the
warning time will recount and the, ifiverter will display the warning signal of HIPb when the warning time
ends.

23-14 Fﬂﬁme of mﬁressure » N

Range [0.1 ~ 255.0) Sec

When the warning”signal of high pressure occurs and pressure feedback:value is higher than maximum
pressure limit, stop time of high pressure starts fo{count. Ifypressure feedback value is lower than
maximum pressure limit during counting time, the\stop time will'recount and the inverter will display stop
error signal of OPbFt when the stop time ends:

Note: When user does not want the inverter to'be’ restricted by the maximum pressure, set the warning
time of high pressure to zero to disable the function of high pressure limit.
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Bar

23-12 Maximum Pressure Limit

23-02 Target Pressure Value

23-15 Minimum Pressure Limit

time

Hz

Stop along the deceleration time (00-15)
I

time

T1 < (23-13); Recounting after T1
T2 = (23-13); Keypad flashes and displays HIPb
T3 = (23-14); Keypad flashes and displays OPbFt

Figure 4.4.107'Diagram for warning to stop under the limit of high pressure

23-16 \* \;Varmm of Low Pressure LAY \‘\‘“
Range [0.1+~ 255.0] Sec

When pressure feedback value is lower than minimum ‘pressure-limit, warning time of low pressure starts
to count. If pressure feedback value is higherithan minimum’ pressure limit during counting time, the
warning time will recount and the inverter. will display‘the warning signal of LoPb when the warning time
ends.

23-17 Fault Stop Time of Low Pressure
Range [0.0 ~600.0] Sec

When the warning signal of low pressure occurs and pressure feedback value is lower than minimum
pressure limit, stop time of low pressure starts to count. If pressure feedback value is higher than minimum
pressure limit during counting time, the stop time will recount and the inverter will display stop error signal
of LPbFt when the stop time ends.

Note: When user does not want the inverter to be restricted by the minimum pressure, set the warning
time of low pressure to zero to disable the function of low pressure limit.
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Bar:

[

————— !——————— —_———— |23-12 Maximum Pressure Limit|

|
: Pressure Feedback Output

time

Hz

| Stop along the deceleration time (00-15) |

time

T3 !
LPbFt
T1 < (23-16); Recounting after T1
T2 = (23-16); Keypad flashes and displays LoPb
T3 = (23-17); Keypad flashes and displays LPbFt

T T2

Figure 4.4.108 Diagram for warning to stop under the limit of low pressure

23-18 Detection aﬁ;\ovf'LMessure

Range [0.0 +600.0] Sec

23-19 tion PMn of Loss Pressure RS
Range [0~ 100:0),%

23-19 = 0: Disable

23-19 > 0: If the feedback pressure value is lower thanithe value of *{ (23-02) x (23-19)] and the detection
time of loss pressure (23-18) pass, the inverter,jumps fault’signal (FBLSS).

23-20 Percentage of Pressure 'qupi e *4
[0] Pressure Unit Setting
[1] Pressure Percentage Setting

Range

*4: It is new added in inverter software V1.5.

23-20=0:

Parameters 23-02 (Operation Pressure Setting), 23-09 (Tolerance Range of Constant Pressure), 23-12
(Maximum Pressure Limit), 23-15 (Minimum Pressure Limit), 23-24 (Range of Water Preesure Detection),
23-38 (Pressure Variation of Leakage Detection Restart) and 23-39 (Tolerance Range of Leakage
Detection Restart) are set values with pressure unit.

23-20=1:
The above parameters are set values with the maximum pressure setting (23-03) as the base of
percentage in proportionality.

23-23 Direction of Water Pressure Detection
[0] : Upward Detection

[1]) : Downward Detection

23- 24 Range of Water Preesure Detection
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Range [0.0 ~65.00]) PSI

23-25 Period of Water Preesure Detection

Range [0.0 ~200.0) Sec

23- 26 Acceleration Time of Water Pressure Detection
Range [0.0 ~600.0) Sec

23- 27 Deceleration Time of Water Pressure Detection
Range [0.0 ~600.0) Sec

Acceleration time of water pressure detection (23-26) and deceleration time of water pressure detection
(23-27) are corresponding to the acceleration time 2 (00-16) and the deceleration time 2 (00-17), so the
setting of 23-26 changed with the setting of 00-16. Thus, avoid using multi-speed application function while
using PUMP function.

Ba

Hz

23-23=0
Upward Detection of Water Pressure

23-24

, Range of Water Pressure Detection

Pressure Feedback
Signal

23-26

=

==

23-02
Target Pressure Value

Accel. Time of Water

| Pressure Detection .

| |<—I—>l
| v .
23-25
< ‘ Output Periodiof' Water
requency Pressure Detection

time

23-11

Sleep Delay Time

- 23-10
Sleep Frequency

Continue Stop Using N
l I Using Water . | ¢ Water

Figure 4.4.109 Diagram for upward detection of water pressure

23-25 = 0.0 (sec) means to disable the function of water pressure detection.

When function of water pressure detection is enabled, it can shorten the time of jumping into

when user stops using water or uses a small amout of water.

time

sleep

If user frequenctly continues using water, to avoid the occurance of fluttering or instability extending the
cycle of water pressure detection is suggested to reduce detection times.

When function of upward detection of water pressure starts, it will slightly increase the pressure. It may

cause shortly pressure fluttering or instability under the situation of contuning using water.

It is

recommended to reduce the range of water pressure detection (23-24) but it will extend the time of inverter
jumping into sleep status when user stops using water or uses a small amout of water.
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23-23 =1
Downward Detection of Water Pressure
Bar
23-24
Range of Water Pressure Detection
{ .
L — = t *
| | |
| | | 23-02
| | | Target Pressure
. Value
U Pressure I l
Feedback Signal | :
1
l 23-27 |
Decel. Time of Water = time
Hz Pressure Detection !
| ] |
: l l , 23-11
: | Sleep Delay Time
_——f e e N S T ' I 1 2310
| :<—!—>! Sleep Frequency
| 2325
- . Output Period of Water
requency Pressyre Detection time

I Continue I Sto i >

p Using
| Using Water | Water
Figure 4.4.110 Diagram for downward detection of water pressure

23-25 = 0.0 (sec) means to disablethe function of water pressure detection.

When function of water pressure detection is enabled, it can shorten the time of inverter jumping into sleep
when user stops,using water aruses a small amout of water.

If user frequenctly_centinues using water, to-avoid the occuranee of fluttering or instability extending
the cycle of water‘pressure detection is suggested to reduce detectienitimes.

When functions of upward detection of water pressure startoutput frequency will decelerate depending on
the deceleration time of water pressure ‘détection (23-27). It may cause shortly pressure fluttering or
instability when pressure decreases with'the reduced-speed and then increase to the target pressure value
with the increased speed under the situation“of contuning using water. It depends on the pressure
feedback value being lower than the gap-between the target pressure value (23-02) and range of water
pressure detection (23-24).

Range of water pressure detection (23-24) should have appropriate adjustment to prevent pressure
from fluttering too much.

For example, when a trace of water-leaking leads to pressure decreasing during deceleration, the inverter
jumps to sleep status or reacceleration depending on the fisrt reach of sleep frequency or the pressure
being first lower than the gap between the target pressure value (23-02) and range of water pressure
detection (23-24).
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Table 4.4.18 Guide for comparison of water pressure detection direction

Pros

Cons

Upward
detection of
water
pressure

Keep the pressure above the
target pressure during this
process.

For strict and precise applications

Operating frequency is higher caused from
too high “Head” under the situation of
stopping using water or using a small
amount of water. So this detection effect is
restricted to be more difficult to sleep.
Energy-saving of water used is not obvious
and Slave is not easy to sleep under the
multiple pumps in parallel.

Downward
detection of
water

Jump into sleep status under the
situation of stopping using water
or using a small amount of water.

For energy-saving purpose, under
the multiple pumps in parallel
requlate the pumps to the
optimum operation state during
this process.

Startup sequency is by Master,

Pressure fluctuations may occur during this
process if user inappropriately regulates
the range of water pressure detection

(23-24) and the deceleration time of water
pressure detection (23-27).

Slave 1, Slave 2, and Slave 3.
Sleep sequency is by Slave 1,
Slave 2, and Slave 3 and Master.
After the switching time s
allowable, alternate Master and
Slave reach the average of life
expectancy.

pressure

23- 28 Foreced'Run Command

Range [0.0'~ 200.0) Hz

This function is enahled when the source of frequency commandy(00-05).i§ 'set to 5 (PID given) and PID
mode (10-03) is enabled.

Pump will not depend on the feedback to make-any, PID output adjustment when multi-function digital
input (S1~S6) is set to 16 (PID control disable).

And when the other digital input is set to, 5%(forced frequency run), inverter sets the frequency run
depending on the parameter 23-28 (forced run command). If DI is removed, the inverter sops output.

It is applied to the situation when pressure sensor disconnects, control inverter output via the external
pressure sensor (ex. differential pressure switch).

23-29 Switching Time of Multiple Pumps in Parallel
Range [0~240] hour

If function of multiple pumps in parallel is enabled, the switching way is Master->Slave1-> Slave2-> Slave3
- Master - ... and the switching time is set via parameter 23-29.

23- 30 Detection Time of Multiple Pumps in Parallel Running Start
Range [0.0 ~30.0] Sec

When parameter 23-31 is set to 1 or 3, detection time of multiple pumps in parallel running start is enabled.
If water pressure can not reach the error range of constant pressure and water flow time is over the
detection time (23-30), Master will inform Slave of running start.

4-229




23-31

Synchronous Selection of Multiple Pumps in Parallel

Range

[0] : Disable

[1] : Pressure Setting and Run/ Stop
[2] : Pressure Setting

[3] : Run/Stop

23-31=0: Disabled.

23-31=1: Pressure Setting and Run/ Stop

Set 23-01 to 1, Pressure setting and Run/ Stop command are modified by Master and Slave follows
Master's command. Run/Stop command from Slave can be regarded as the emergency stop command
with the highest priority.

23-31=2: Pressure Setting

Set 23-01 to 2, Pressure setting is modified by Master and Slave follows Master's command to update

synchronously.

23-31=3: Run/Stop

Set 23-01 to 3, Run/ Stop command is set by Master and Slave follows Master's command. Run/Stop
command from Slave can be regarded as the emergency stop command with the highest priority.

Note: When Master modifies the pressure setting, it requires pressing ENTER key to modify the pressure
setting of Slave.

Bar
23-09
Error Range of Constant
Pressure
| _ A — A 2\ -
. | ! ¢
| |
| |
1 23-30 | 23402
: Detection : Target Pressure
| Time f Value
L |
I
-— Pressure Feedback | !
Signal | :
I ! I time
N -+
Hz | T )
| | |
I 1
| ) |
| X |
|
= : | |
o | | H
a I ! I
@ H | |
B I ! I
I ! |
! |
— Output Frequency : |
|
| .
: - : time
Hz !
| ! |
: . :
| | |
| ! i
| |
[ I | I
Q | |
< | ! | Output
) | -
: | : Frequency
| | |
| H |
| ] ! time
T | T
|
| |

Figure 4.4.111 Dual pumps start up process

A : When dual pumps are enabled, Master starts up first and Slave is in standby to enter constant-pressure

operation.

B : Higher water flow results in the higher operation frequency of Master. If water pressure is not lower than
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the tolerance range of constant-pressure and the operation time is not over the detection time (23-30),
Slave is still in standby.
C : If it is over the detection time (23-30), Master informs Slave of auxiliary kicking water. After Slave

operates, the operation frequency of Master and Slave reduces to the operation of constant-pressure
if water flow is stable.
D : If water flow is lower, the operation frequency of Master and Slave reduces. Because the water flow is

less than that of the operation of dual pumps, Slave stops to sleep and only Master runs to reach
constant-pressure operation.

Note: Slave sleep conditions under the operation of dual pumps requires the output frequency of Slave
decreasing to zero after the setting time of 23-30 ends.

Notes:
- If the operation time is over the switching time (23-29) under the operation of dual pumps, the
dominance between Master and Slave will exchange to operate.
- When 23-01#0, the parameter 23-01 of these two inverters can not be simultaneously set to 1 or 2.
That is, the parameter 23-01 of one inverter is set to 1 and that of the other inverter should be set to 2
and vice versa.

23-37 Leakage Detection Time *3
Range [0.0~100.0]

23-38 Pressure Variation of Leakage Detection Restart *3
Range [0.01~65.00])

23-39 Pressure m&ée Range of Leakage Detection Restart *3
Range [0.01~65.007)

*3: It is new added in‘inverter software V1.4.
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Leakage Detection Case1: Pressure Variation > 23-38

Bar
23-37 ; 23-02
Leakage | : \ Operation Pressure
Detection 23-37 [ Pressure Feedback Setting
Time Leakage ' Value
Detection :
Time I
I
I "
; ime
Hz T
|
I
I
I
|
[
I
I
|
|
I I INV
| Output
|
|
! ! : time
:4 Sleep: >:< Leakage Detection Restart—»}
Pressure Variation‘of Leakage ‘Detection Restart
AP1 < 23-38
AP2 > 23-38

Notes:

- When 23-37 = 0,0i(sec), switch off this function.

- When pump istat shutdown state, pressure will drop over time¢ifipipeline leaks. Pump will restart if
pressure variation is larger than the value of parameter 23-38-in every detection time (23-37).
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Leakage Detection Case2: Pressure Variation <23-38

Bar
Pressure 23-02
/ Feedback Value Operation
AP1 _j Pressure Setting
e — —
| i el
I
I
_____ —_———
—————p I
I I
23-37 |
Leakage 23.37 | | |
Detection Leakage 23-37 : 23-39
X s Leak Pressure Tolerance
Time Detect eakage |
etection Detection | Range of Leakage
Time Time I Detection Restart
I
I .
Hz 1 time
I
I
I
I
I
I
I
I
I
I
I
I ¢ INV
| Output
I
I
| | Leakage | time
:< Sleep >:<—Detection—>:
: Restart
Pressure Variation of lleakage Detéction Restart
AP1 < 23-38
AP2 < 23-38
AP3 < 23-38

Notes:

- When 23-37 = 0x0\(sec), switch off this function.

- When pump is at shutdown state, pressure will drop*ever-time if pipeline leaks. Inverter will keep sleep
state if pressure variation is lower than the value of parameter23-38 in every detection time (23-37) and
pump will restart if pressure variation is largerthan that 0f23-38 or pressure tolerance range is over the
value of parameter 23-39 in the detection time.

- Properly adjust the relevant leakage\detection.parameters 23-37, 23-38 and 23-39 to improve the
condition of frequenct pump start and step caused from the dropping pressure of water system due to
leakage.

- Function of leakage detection is enabled only in the setting of single pump.

23-41 Local/ Remote Key
Ranae [0] : Disable
9 [1] : Enable

User can switch reference frequency of the inverter and give the run command in the local or remote
mode.

Input source selection is determined by the source of frequency command (00-05) and the operation
modes (00-02).

23-41=0: Disable
Frequency command is controlled by terminal Al1 and Al2 when SEQ and REFsignal light up and run

command is controlled by terminal S1, S2 or RS485.
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23-41=1: Enable
User can control FWD/REV key for the switch of Local / Remote key.
Frequency command is controlled by the keypad when SEQ and REF signal light off.

Note: Local mode is controlled by the keypad and remote mode is controlled by control circuit terminals or

RS485 connection.
23-42 Energy Recaculating
[0] : Disable (Energy Accumulating)
Range [1] : Enable
23-43 Electricity Price per kWh
Range [0.000~5.000])

When the inverter starts up, user can learn the motor accumulative output energy from parameter 12-67
(unit: KWHFr) and 12-68 (unit: MWHTr). User recalculates energy via the setting of parameter 23-42 to 1.

User caculates electricity price via the setting of electricity price per kWh (23-43) and learn the
accumulative electricity price from parameter 12-69 and 12-70.

23-44 Selection of Accumulative Electricity Pulse Output Unit
[0] : Disable

[1]) : Unit for 0.1kWh

[2] : Unit for 1kWh

[3] : Unit for 10kWh

[4] : Unitfor,700kWh

[5] : _Unitfor 1000kWh

Range

Unit of accumulative.electricity.pulsé output signal (23-44) is for kWh. When,accumulating the electricity to
the setting unit'of\parameter23<44, the pulse output signal of the electric'meter. ar PLC is on lasting 200
msec.

the Unit Setting of
Accumulation
(23-44)

5
|
1
|
]
|
|
|
1
1
I
|

Accumulative
Electricity Energy

Accumulative
Electricity Pulse
Output (PO)

off on

200mSec «——

Figure 4.4.112 Diagram for accumulative electricity pulse output

23-45 Given Modes of Flow Meters Feedback
[0] : Disable

Range [1] : Analog Input
[2] : Pulse Input

23- 46 Maximum Value of Flow Meters

Range [1~50000] GPM

23-47 Target Value of Flow Meters

Range [1~50000] GPM
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23-00=2: HVAC
HVAC is enabled when the source of main frequency command (00-05) is set to 5 (PID given) and
PID mode is enabled (10-03).

23-45: Given Modes of Flow Meters Feedback
Modes of flow meters feedback is given by analog input (Al) or pulse input (Pl) and flow meter
(12-71) displays feedback value.

23-46: Maximum Value of Flow Meters
Maximum value of flow meters is the maximum value set by the target value of flow meters for HVAC
system.

23-47: Target Value of Flow Meters
This function sets the target value of flow meters for HVAC system depending on the setting of
10-00 to 0 (PID target value source is set by keypad.)

23-48 Maximum Flow Value of Feedback
Range [0.01~99.00]) %

It is convenient for user to limit the maximum flow value depending on the different situations. When flow
feedback value is higher than the maximum flow value, the inverter will display warning signal and then
stops.

23-49 Maximum-Flow Warning.Time of Feedback
Range [0~255] Sec

When flow feedback is higher than the maximum flow limit, warning, time‘of high{low starts to count. If the
flow feedback is lowegthanthe maximum flow limit during counting time, the"warning time will recount and
the inverter will digplay the warning signal of HFPb when the warning\time-ends.

23- 50 Maximum Flow Stop Time of Feedback ¢\ "
Range [0~255] Sec

When the warning signal of high flow occursiand flow feedback is higher than maximum flow limit, stop
time of high flow starts to count. If flow fegdback is lower than maximum flow limit during counting time, the
stop time will recount and the inverter will display stop error signal of HIbFt when the stop time ends.

Note: When user does not want the inverter to be restricted by the maximum flow, set the warning time of
high flow to zero to disable the function of high flow limit.
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FB

Flow Feedback

Output
m /

A

T1

T2

T3

23-48
Maximum Flow Value of
Feedback

23-47
Target Value of Flow
Meters

time

Stop along the
Deceleration Time
(00-15)

/

HFPb

T1 < (23-49): Recounting after T1.
T2 = (23-49): Keypad flashes and displays HFPb
T3 = (23-50): Keypad flashes and displays HIPbt

HIPbt

Figure 4.4.113 Diagram for high flow limited warning of stop

23-51

Minimum Flow Value of Feedback

Range

[0.01~99.00] %

It is convenient for user to limit‘the minimum, flow value depending on the different situations. When flow
feedback value is lower thanithe minimdm flow value, the inverter will display warning signal and then

stops.

23-52 \

Minimurh Elow Warning Time of Feedback _ i ¢

R\

Range

[0~255] Sec

When flow feedback is lower than the minimum flow limit, warning*time of low flow starts to count. If the
flow feedback is higher than the minimum flowdimit\during eeunting time, the warning time will recount and

the inverter will display the warning signal of'LFPb whenithe warning time ends.

23-53

Minimum Flow Stop Time!of Feedback

Range

[0~255] Sec

When the warning signal of low flow occurs and flow feedback is lower than minimum flow limit, stop time
of low flow starts to count. If flow feedback is higher than minimum flow limit during counting time, the stop

time will recount and the inverter will display stop error signal of LObFt when the stop time ends.

Note: When user does not want the inverter to be restricted by the minimum flow, set the warning time of

low flow to zero to disable the function of low flow limit.
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FB

23-47
Target Value of Flow
Flow Meters
Feedback

Output
23-51
Minimum Flow Value of

L~ Feedback

T1 T2 T3 time  Stop along the
Deceleration Time

f (00-15)

LFPb LOPDbt

T1 < (23-52): Recounting after T1.
T2 = (23-52): Keypad flashes and displays LFPb
T3 = (23-53): Keypad flashes and displays LOPbt

Figure 4.4.114 Diagram for low flow limited warning of stop

23-54 Detection Fuch Low Suction
[0] : Disable
[1] : PID Error Value
Range [2): Current
[3] : Currentiand PID Error Value
23-55 \ 5etec@“ﬁe of Low Suction AXT  \©
Range [0~30.0) Sec
23-56 _ |\PID Error Level of Low Suction _ 73y ~ W
Range [0~30] %
23- 57 Current Level of Low Suction (Motor Rated Current)
Range [0~100] %
23- 58 Reaction of Low Suction , '~
[0] : Disable
[1] : Warning
Range [2] : Fault
[3] : Fault & Restart

The hydraulic application can detect insufficient water in the tank resulting in low suction via HVAC
function. User can select the reaction of low suction (23-58) to run command. Low suction is detected by
parameter 23-54. Refer to Fig.4.4.115 for the process of low suction.
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PID Error Level
23-56
PID Error PID Error Detection Rffafg\(;/n
Output Current [H Time Suction
23-55
Both of Two 23-58
Output Current
Detection of :I>l
Output Current
23-57

PID Enable

Figure 4.4.115 Diagram for the process of low suction

When 23-54=0, detection function of low suction is disabled.
And refer to Table 4.4.19 for the detection logic of parameter 23-54 to select PID error of output current as
the detection signal.

Table 4.4.19 the detection logic of low suction

23-54 Detection Signal
PID Error Output Current
1 1 0
0 1
‘Q"g‘ 1 1

The detection level is requiredto be set by.PID error level of low suction (23-56) and output current signal
(23-57) after selegting the detection sighal.

The state of lowsuctionsexperiences the detection time of low suetion (23-55); when it is over the detection
time, low suction issactive.

The reaction of low suction (23-58) is set by user to‘act."Referto-Table 4.4.20 for the detection signal of
water used.
Table 4.4.20 Detection signal of water used

23-58 Inverter Status Keypad Signal Error Signal
0 Continous Running None None
1 Continous Running LSCFT(Flash) Warning of Low Suction
2 Stop LSCFT Jump to Err.or for Low
Suction
Jump to Error for Low
3 Stop and Restart LSCFT Suction and Restart

Note: Low suction state is detected by if the signal is higher than PID error level or lower than output

current.
23- 59 Source of HVAC Pressure Command *3
Range [0] : Set by 23-47
9 [1] : Set by Al

*3: It is new added in inverter software V1.4.
23-59=0: Target value depends on parameter 23-47.

23-59=1: Convert the proportional target value of flow meters via Al1 input voltage value.
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23- 66 Derating of Current Level (for Compressor Current) *3
Range [10~200] %

24- 67 Derating of Delay Time *3
Range [1.0 ~20.0])] Sec

23- 68 Derating of Frequency Gain *3
Range [1~100]) %

23- 69 OL4 Current Level *3

Range [10~200]) %

23-70 OL4 Delay Time *3
Range [0.0 ~20.0])] Sec

*3: It is new added in inverter software V1.4.

The application of water-cooled chiller is when the rated current of compressor operates for 1 to 2 minutes
easily to cause damage to compressor so the inverter is required to be set two- stage protection to protect
the compressor.

Protection of first stage:

When the inverter is at constant speed and the current is higher than the derating of current level (23-66)
(this is the percentage for the rated current of compressor), it will start to count the derating of delay time
(23-67). After the counting time is over the delay one, frequency command can reach the derating of
output frequency and reduce the current load via being multiplied by the derating of frequency gain (23-68).
When the current is lower than the derating of current level, output frequency will be restored to the
frequency command. The action of.derating to restore is counted one time. When it repeats more than
three times, the output frequency*will stopsatithe last derating frequency until the current is lower than the
derating of current level{23-66).

For examplei, Set 23-66=80%+23-67=10sec, 23-68=90%, the frequency"command=60Hz and the rated
current of compressor=30A, then,

when the output cirrent=27A, higher than 24A (30A*80%);v10'sec (the derating of delay time) passes, and
the output frequency=54Hz (frequency command 60Hz*90%), thelouiput current decreases to 25A, also
higher than 24A; then another 10 sec passes,.60Hz:81%=48.6Hz, the output current decreases to 23A,
lower than 24A, so the output frequency is, restored to 60Hz and the current rises to 27A. When it repeats
more than three times, the output frequeney will stop-at*48.6Hz and the output current decreases to 23A.

Protection of second stage:

After the current reaches OL4 current level (23-69), the inverter will count the time at the setting value of
OL4 delay time (23-70). When the counting time ends, it will decelerate to stop automatically and display
the warning signal (fault signal, OL4 Compressor Overload).

If fault occurs, PLC can read if the inverter is running from the digital output terminals. If the inverter stops,
terminate the RUN command. If 00-02=0, user can press Reset key; if 00-02=1, terminate the RUN
command of digital input terminal to reach the effect of Reset. Then PLC can be restored to give RUN

command.

Note: It is recommended that the rated current of compressor is required to be lower than that of inverter.
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Group 24 Pump Control Function Parameters

24- 00 Selection of Pump Control Function

[0] : Function of 1 to 8 Pump Card is Disabled.

[1] : Fixed Modes of Inverter Pump: First on and Last off; then Stop All.

[2] : Fixed Modes of Inverter Pump: Only Stop Inverter Pump.

[3] : Fixed Modes of Inverter Pump: First on and First Off; then Stop All.

[4] : Cycle Modes of Inverter Pump: First on and First Off; then Stop All.

[5] : Cycle Modes of Inverter Pump: Only Stop Inverter Pump.

[6] : 1 to 3 Relay of Cycle Modes of Inverter Pump: First on and First off; then
Stop All.

Range

The inverter with built-in PID controller and simple programmable logic controller (PLC) is widely applied to
water supply industry. 1 to 8 pump card, mainly applied to the situation of water supply of constant
pressure, dispenses the inverter from the need of an external controller.

The inverter provides the power supply of variable frequency for pump to implement the continuously
variable transmission (CRT) and makes the water pressure being satbly controlled via the built-in PID
controller.

There are two basic operation modes in 1 to 8 pump card:

@ Fixed modes of inverter pump:
Pump drived by the inverteris fixed,to'l.set and maximum to 8 sets.

30 4 5
Power Supply % | MCO(RY1) ] ‘
INY W\ M1 3
"= '1_ {1
1
MCA(RY2) (M2
MCIRY3) <=5 4 :
\ M1
"~ '1_ ‘3
)
MCIRYA) 4\,
! N
MCARY5) =7 < :
\ M1
e
H - ‘-
MC5(RY6) }(")\ 1)
MCBRY7) =% & :
r
MC7(RY8) -

Figure 4.4.116 Fixed modes of inverter pump
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@ Cycle modes of inverter pump:
Pump drived by the inverter is not fixed to 1 set and maximum to 4 sets.

30
Power Supply NV MCO(RY1)
MC1(RY2) @
MC2(RY3)
MC3(RY4) @
MC4(RY5)
MC5(RY6) @
MC6(RY7)
MC7(RY8)

4
Figure 4.4.117 Cycle modes of inverter pump

®

In addition to the two basic operation modes provided from 1 to 8 pump card, it can only use the Relay in
the control board to enable the cycle modes of inverter pump.

* Cycle modes of inverter pump in the control board: Run via a Relay with a pump to start the cycle
modes of inverter pump.

F510
R1A
R2A External Control Lines
R3A
3¢ power JMCO
® MC1
®
& MC2
MC3
@
4 MC4
MC5

Figure 4.4.118 Cycle modes of inverter pump in the control board

24-00=0: Function of 1 to 8 pump card is disabled.

24-00 = 1: in the fixed modes of inverter pump, first on and last off; then stop all.

Pump (motor) drived by the inverter is fixed. Switching off the pump (motor) is by the sequence of the last
on and this mode is applicable to different pump (motor) ratings.

24-00=2: only inverter pump stops in the fixed modes of inverter pump.
When the inverter sends the stop command, only the pump (motor) stops but the Relay keeps on.

24-00=3: in the fixed modes of inverter pump, first on and first off; then stop all.
Switching off the pump (motor) is by the sequence of the first on (longer operation time) to make the

pump (motor) be used for the eq ual frequency and this mode is applicable to the same pump (motor)
ratings.
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24-00=4: in the cycle modes of inverter pump, first on and first off; then stop all.
All the motors besides the pump are drived by the inverter and switching off the pump (motor) is by the
sequence of the first on.

24-00=5: only inverter pump stops in the cycle modes of inverter pump.

When the inverter sends the stop command, only the pump (motor) stops but the Relay keeps on.
24-00=6 : 1 to 3 Relay of Cycle Modes of Inverter Pump: First on and First off; then Stop All.

This mode runs via a Relay with a pump in the cycle modes of inverter pumps. If 24-07=1, only Relay in
the control board is enabled in 1 to 3 Relay of cycle modes and can switch the drive sequence of every

pump.

Notes:
When 1 to 8 pump card is not installed, it is forced to be disabled (24-00=0).

Set 24-07=1 to enable the Relay in the control board to provide the function selection of 1 to 8 pump
cards, or it is still forced to be disabled.

- 1 to 8 pump cards enabled or disabled and the selection modes of water supply are determined by
parameter 24-00.

PID Setting:

PID function is enabled viaithesetting of the frequency reference source (00-05) to 5 (PID given) and

PID control mode (10:03)'10 xxx1b#«(PID enable). Set PID target value source (10-00) to 4 (10-02

given) and the target value is determined by 10-02. If the feedback value source (10-01) is set to 2

(AI2 given) and Al'input signalitype (04-00) is set to 0 (Al2: 0~10V )it requires SW2 switching to V in

the control board.

24-01___ [\Selection of Relay 2-4 Function -y &\
[ xxx0b] : Reserved [ xxx1bY}"* Reserved
[xx0xb] : Relay 2 Disable., fxxfxb] : Relay 2 Enable
[x0xxb] : Relay 3 Disable:.[ x1xxbJ* Relay 3 Enable
[0xxxb] : Relay.4'Disable [1xxxb] : Relay 4 Enable
24-02 | Selection of Relay 5-8 Funiction

[xxx0b] : Relay 5 Disable [xxx1b] : Relay 5 Enable
[xx0xb] : Relay 6 Disable [xx1xb] : Relay 6 Enable
[x0xxb] : Relay 7 Disable [x1xxb] : Relay 7 Enable
[0xxxb] : Relay 8 Disable [1xxxb] : Relay 8 Enable
Fixed modes of inverter pump:

In the fixed modes of inverter pump, RY1 is permanently used and RY2~RY8 is arbitrarily selected to be
used.

Range

Range

Inverter decelerates/ accelerates to lower/ upper limit frequency when user increases/ decreases pumps
and function of PID is temporarily disabled. When the inverter reaches lower/ upper limit frequency,
function of PID restores and the inverter output is determined by the feedback.

Cycle modes of inverter pump:
In the cycle modes of inverter pump, RY2 and RY1 are always used. The rest (RY3~RY8) is a group of two,
RY3/RY4, RY5/RY6, and RY7/RY8. If any one of the group is set to be disabled, this group is disabled.

The inverter output disconnects when user increases pumps. When a motor originally drived by the
inverter is switched by commercial AC power supply, it requires the switching time of magnetic contactor
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(24-05) to allow the AC power supply input. Then the inverter output drives the next motor, which is
determined by the feedback.

Switch off the motor of the first on when user decreases pumps to make the pump (motor) be the equal
using frequency.

Cycle modes of inverter pump in the control board:

In the cycle modes of inverter pump, RY1 is permanently used and RY2~RY3 is arbitrarily selected to be
used. 24-01 can only set Oxxx (Relay 4 can not be set.) and 24-02 can only set 0000 (Relay 5-8 can not be
set.) so this parameter will be hidden.

24- 03 Duration of Upper Limit Frequency
Range [1.0 ~600.0] Sec

Set the inverter output frequency controlled by PID reaches the upper limit frequency (the proportion
setting by parameter 00-12) via parameter 24-03. 1 to 8 pump card controls the time required for
increasing pumps.

The setting value of duration of upper limit frequency (24-03) is determined by the changing time speed of
system pressure. The setting value of 24-03 is the fewer the better in the range without producing
oscillation of system pressure.

24-04 Duration of Lower Limit Frequency
Range [1.0 ~600.0] Sec

Set the inverter output frequencyscontrolled by PID reaches the lower limit frequency (the proportion
setting by parameter 00;13)'wia parameter 24-04. 1 to 8 pump card controls the time required for
decreasing pumps.

The setting value of dutatien of lower limit frequency (24-04) is determined by the changing time speed of
system pressure. JJhe“setting value of 24-04 is the fewer thesbettersinsthe range without producing
oscillation of systent pressure.

24-05 | switching Time of Magnefic Contactor> -
Range [0.1~2.00] Sec

When a motor originally drived by the inverter.s switched by the commercial AC power supply or originally
drived by the commercial AC power supply is: switched by the inverter, function of parameter 24-05 is used
to avoid the delay of external magnetic contactor resulting in a short circuit of the inverter output and AC
power supply.

The setting value of 24-05 requires being larger than the time from the switch of the inverter Relay signal to
the action of external magnetic contactor. Generally, the off to on time of magnetic contactor is longer than
the on to off time. Set parameter 24-05 depending on the longer time.

AC Power Supply Inverter ||

e ()

Figure 4.4.119 Diagram for the single cycle modes of inverter pump
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24- 06
Range

Allowable Bias of Pump Switch
[0.0~20.0] %

When increasing or decreasing pumps with PID control to operate in coordination with Relay card, user
has to determine if it is required to increase or decrease allowable value of pump in the situation of inverter
output frequency being closed to upper limit frequency (00-12) or lower limit frequency (00-13).

The setting unit is 0.1% and if the setting is 0.0%, inverter output frequency needs to reach the upper limit
or lower limit value to increase or decrease pump (motor).

For example, 00-12 = 80%, and 00-13 = 20%, then:

- 1If 24-06 = 0%, the output frequency needs to reach 80% of the maximum frequency to increase the
pump (motor); the output frequency needs to reach 20% of the minimum frequency to
decrease the pump (motor).

- 1If 24-06 = 5%, the output frequency needs to reach 75% of the maximum frequency to increase the
pump (motor); the output frequency needs to reach 25% of the minimum frequency to
decrease the pump (motor).

24- 07 Pump Control Source Selection
Ranae [0] : 1 to 8 Pump Card
g [1] : Built-in 1 to 3 Control Mode

24-07 = 0: 1 to 8 Pump Card
Itis Relay in the 1 to 8 pump cardwsed for function of inverter pump.

24-07 = 1: Built-in 1 to'3 Control Mode
It is Relay in the ¢ontrol*board @séd:for function of inverter pump.
Only R1A~R8AlIn:the control\beard can be used and Relay in 1 to 8 pumpcard cannot be used.

It is required for the“following conditions to enable this control'mode.
® 24-00 is only set'to 1~3 and 6.

® 24-01 is only set to Oxxx (Relay 4 is disabled).

® 24-02 is only set to 0000 (Relay 5~8 are disabled).

Note: If user does not follow the above requirements (24-00, 24-01, 24-02, and 24-07), errors will coour
when user give commands to the inverter.

Refer to the following table for controlling the maximum value of pump under the different setting values of
24-00 and 24-07.

Setting value Inverter pump One pump ?44)7:0 2,4-07=1
of 24-00 Modes with Relay (Relay in 1 to 8 pump | (Relay in the control

card) board)
1-3 Fixed Modes 1 8 PUMP 3 PUMP

4,5 Cycle Modes 2 4 PUMP None
6 Cycle Modes 1 8 PUMP 3 PUMP

° If 24-07=1, R1A is fixed to support Relay 1 controlled by pump and function of parameter 03-11
is disabled.

° If 24-07=1 and 24-01= xx1x, R2A supports Relay 2 controlled by pump and function of
parameter 03-12 is disabled.

° If 24-07 = 1-24-01 = x1xx, R3A supports Relay 3 controlled by pump and function of parameter
03-39 is disabled.
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The following examples are for the actions of increasing / decreasing pumps in the fixed modes of inverter
pump. Relay 1~Relay 4 in 1 to 8 pump card is set to be enabled. Motor 1 is connected to inverter and
motor 2~4 are connected to AC power supply. MC of AC power supply is mainly controlled by the external
circuit control. Refer to Fig. 4.4.126.

When 24-00=1, 24-06=0 and depending on the above PID setting, the following status occurs.
< Output frequency (Fout) reaches the upper limit frequency (00-12) and Fout time is over than the

duration of upper limit frequency (24-03). Then Relay 2 is power on and the connected motor starts
to accelerate.

Fout Motor 1 Motor 2 Motor 3 Motor 4

Inverter

Start :
]

Relay 1

Relay 2 AC Power

Supply
Relay 3 AC Power

Suppl
Relay 4 PRY AC Power

Supply
Motor 1 Inverter \
)
AW

Motor 2 AC Power Supply|

Motor 3 AC Power Supply|

Motor 4 AC Power. Supply|

P & B &

Motor 1 Frequéncy | '

FQ - A W \ ) £ N N

Motor 2 Frequency )

N e Fas Vi N > T::

Motor 3 Frequency

Motor 4 Frequency

T1 = 24-03 Duration of Upper Limit
Frequency

™

Figure 4.4.120 Diagram of increasing pump in the fixed modes of inverter pump
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<~ Output frequency (Fout) decreases to the lower limit frequency (00-13) and the Fout time is over than
the duration of lower limit frequency (24-04). Then Relay 4 is power off and the inverter accelerates
to the upper limit frequency (00-12).

< When Fout reaches to the upper limit frequency (00-12), the inverter starts to decelerate.

Fout
Motor\l Motor 1 Motor 1 Motor 1
Start
Relay 1 Inverter
Relay 2 AC Power
Supply —T———————————————
Relay 3 AC Power |
S )\
Relay 4 AC Power| PPy
Supply

Motor 1 AC Power Supply

Motor 2 AC Power Supply|

Motor 3 AC Power Supply| ‘l

Motor 4 AC Power Supply

Motor 1 Frequency

Motor 2 Frequency

Motor 3 Frequency

| ) ¥T1 = 24-03 Duration of Upper Limit

f
N P e B 218
f | Frequency
Motor 4 Frequency ’ T1 = 24-04 Duration of Lower Limit

Frequency

\L B '\ 3
T

Figure 4.4.121 Diagram of decreasing pump in the fixed modes of inverter pump

The following examples are for the actions of increasing / decreasing pumps in the cycle modes of inverter
pump. Relay 1~Relay 4 in 1 to 8 pump card is set to be enabled. Refer to Fig.4.4.119 for switching of the
motor connected to the inverter or AC power supply. MC of AC power supply is mainly controlled by the
external circuit control. Refer to Fig.4.4.127.

When 24-00=1, 24-06=0 and depending on the above PID setting, the following status occurs.

<~ Output frequency (Fout) reaches the upper limit frequency (00-12) and Fout time is over than the
duration of upper limit frequency (24-03). Then Relay 1 is power off and output frequency of the
inverter does not occur.

< Relay 1 and Relay 2 is power on and the inverter starts to accelerate after the switching time of MC
(24-05) ends.
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Fout

Start
Relay 1
Relay 2

L]

Motor 2

Inverter

Relay 3

Relay 4

AC Power

[ Supply

Inverter

Motor 1 Inverter

Motor 1 AC Power Supply

Motor 2 Inverter

Motor 2 AC Power Supply]|

Motor 1 Frequency

Motor 2 Frequency

™

T2

T1 = 24-03 Duration of Upper Limit Frequency
T2 = 24-05 Switching Time of Magnetic

Contactor (MC)

Figure 4.4.122 Diagram of increasing pump in the cycle modes of inverter pump

< Output frequency¥(Fout) tedehes the lower limit frequency (00-13),and Fout time is over than the

<>

Fout

Motor 2
§

Mg

tor 2

duration of lower limit frequency (24-04). Then Relay 1 and Relay,2\is poweroff
Relay 1 is power onand the inverter starts to decelerate after the switching-time of MC (24-05) ends.

Start

Relay 1

Relay 2

Relay 3

Relay 4
Motor 1 Inverter
Motor 1 AC Power Supply|

Motor 2 Inverter

Motor 2 AC Power Supply

Motor 1 Frequency

Motor 2 Frequency

¥

b %)
ACPower

| Supply

Inverter

Inverter

T

T2
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T1 = 24-04 Duration of Lower Limit
Frequency

T2 = 24-05 Switching Time of
Magnetic Contactor (MC)

Figure 4.4.123 Diagram of decreasing pump in the fixed modes of inverter pump




The following examples are for the actions of increasing / decreasing pumps in 1 to 3 Relay modes. Relay
1~Relay 3 is corresponding to R1A-R3A. Refer to Fig.4.4.118 for switching of the motor connected to the
inverter or AC power supply. MC of AC power supply is mainly controlled by the external circuit control.
Refer to Fig.4.4.128.

When 24-00=1, 24-06=0 and depending on the above PID setting, the following status occurs.

<>

Output frequency (Fout) reaches the upper limit frequency (00-12) and Fout time is over than the
duration of upper limit frequency (24-03). Then Relay 1 is power off and output frequency of the

inverter does not occur.

Relay 2 is power on and output frequency of the inverter does not still occur after the switching time

of MC (24-05) ends.

Relay 1 is power on and the inverter starts to accelerate after the switching time of MC (24-05) ends.

00127
Fout

or 1

Motor 2

Motor 3

Start

Relay 1
Relay 2

Inverter

Relay 3

Inverter

AC Power
Supply

Motor 1 Inverter 1

Motor 1 AC Power Supply|
F N U

Inverter

Motor 2 Inverter

Motor2 AC Power Supply! /s

LMotor 3 Inverter f

Motor 3 AC'Power Supply

Motor 1 Frequency

Motor 2 Frequency

o

P

Motor 3 Frequency

T

T2

™

T

T1 = 24-05 Switching Time of
Magnetic Contactor
(mc)
T2 = 24-03 Duration of Upper Limit
Frequency

Figure 4.4.124 Diagram of increasing pump in 1 to 3 Relay modes
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< When pressure feedback value is larger than the target value, output frequency (Fout) decreases.
Relay 1 is power off when the output frequency reaches to the lower limit frequency (00-13) and Fout
time is over than the duration of lower limit frequency (24-04).

Fout
Motor 3 Motor 3 Motor 3
00-13

Start

Relay 1 AC Power

Relay 2 . AC Power

Supply
Relay 3 Inverter

Motor 1 Inverter

Motor 1 AC Power Supply

Motor 2 Inverter

Motor 2 AC Power Supply

Motor 3 Inverter

Motor 3 AC Power Supply

Motor 1 Frequency \
Motor 2 Frequency \

M
AR A Aod
N

T~

Motor 3 Frequenc c% T1 = 24 -04 Duration of Lower

Limit Frequency
o ‘;( 7% T T T

\0‘(}‘ ‘\\i\ \“¥ - ?\é({\‘}‘:} \g{» I i
5\'3(91.4.125 Diagram of decreasin%gu%yi‘}n 1\t\o é‘,lgéa‘y modes
(}ﬂ\ ¥ N\ ‘
i o ,\\‘1,‘\:’5
«‘?’\‘;\g& ‘\%\
o~
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B Wiring for 1 to 8 Pump Card and 1 to 3 Relay Modes

MCCB1
MCo
R R u 7
s s v o \M‘]
: © F510 . S
N MCCB2 ] s1 RUN O
24VG )
= s2 sToP o)
mcees mc1 TH1
Mc2 TH2
24v O
)
tov PRESSURE )
All COMMAND
GND OO
E o)
A2 PRESSURE oxe!
SENSOR Mc3 TH3
Mc4 TH4
—O
o)
)
7C > —O|O
)
— >
O—e RY-Card COM1-4 q ISRe
_ . McC5 TH5
O—e MC6 TH6
. —O
oo Lol o al &l gl g dl o)
SOo—e | T & 2| o3 gl gl 5o ©
o o g o o o [iq o AUTO
o8 operare | | O[Oy
Sl
L MCE ~— O/O 5
Mc7 TH7
* Mc7 O O—e MANUAL
OPERATE

AUTO OPERATE

(vc")
N

MANUAL

OPSB@'E

Figure 4.4.126 Wiring for the fixed modes of inveter pump
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MccB1

ZA4 0D

MCCB3

MCcCB2

o

MCO
v OE ‘M1
F510 . so—eTH
@ 1 RUN p
24VG O
62 STOP O

PRESSURE
COMMAND

[}
z
o

AN

zZ3 £

ooi 0,0,0
>

I

<

N}

A2 PRESSURE
SENSOR mc3 TH2
MC4
O
O \ M 3
— ) .
O—e
o —O
O—e 'e)
— RY-Card comi« } o
O—s ) Mcs TH3
Sl MC6
O
g I ol ol ol o o o o (M4
o[ o of g o of of « O »
VS s5oe | & & & & & & & & AUTO
MC6 —— OPERATE —0
O—e O
MC7 Q)j O
o) o mc7 TH4
MANUAL
OPERATE

AUTO OPERATE
mc*

MANUAL

OP%_R<ATE

Figure 4.4.127 Wiring for the cycle modes of inverter pump
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MccB1

ZAH4 0D

MCCB3

MCCB2

) ;é MC5 <=

o

F510

L

STOP

PRESSURE

)

R

w2

COMMAND

PRESSURE
SENSOR

(M3

AUTO
OPERATE

AUTO OPERATE
mc*

MANUAL

OF’%—R{ATE

O
MANUAL
OPERATE

I

Figure 4.4.128 Wiring for the cycle modes of inverter pump in the control board
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4.5 Built-in PLC Function

The PLC ladder logic can be created and downloaded using the TECO drive link software.

4.5.1 Basic Command

[ |~ | v |p || A+ NO / NC
Inputs | i 11~16 / i1~i6
Outputs Q Q Q Q Q q Q1~Q2/q91~g2
Auxiliary command M M M M M m M1~MF / m1~mF
Special registers V1~V7
Counter function C C C C1~C8/c1~c8
Timer function T T t T1~T8 / t1~t8
Analog comparison function G G g G1~G8/g1~g8
Operation control function F F f F1~F8 / f1~f8
summation and subtraction AS AS]~4
function
Multiplication and division MD MD1~4
function
Description of registérs
V1. :"Set frequency Range : 0.1~400:0Hz
V2 : Qperation frequency Range : 0.1~400.0Hz
V3 “Al1 input value Range:0~1000
V4 : Al2 input value Range : 0~1000
V5 : Keypad input value Range #10~1000
V6 : Operation current Range :"0.1~999.9A
V7 : Torque valué Range : 0.1~200.0%
Command Upper Differential Lower Differential Other command
symbol
Differential command D d
SET command A
RESET command N
P command P
Open circuit “o
Short circuit -7
Connection symbol Definition

Connect components on the left and right side

Connects components on the left , right and top side

Connects components on the left , right , top and bottom side

H | | ]

Connects components on the left , right and bottom side
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4.5.2 Basic Command Function

© D (d) command function

Example1: M-D— Q1

| " | OFF ON OFF

| D | OFF ON OFF
> New scanning cycle

| Q1 | OFF ON OFF

Example 2 : i1—d —[ Q1

| ' | OFF | ON OFF

I1'is the inverse logic of i1

| i1 | ON | OFF ON

| d1 | OFF ON OFF
<> New scanning cycle

| Q1 | OFF ON OFF

© NORMAL( - ) output

H—IQ1

| T \ OFF: | ON OFF

| Q1 | OFF | ON OFF

© SET (4 ) output

H— A Q1

| I | OFF | ON OFF

| Q1 | OFF | ON

© RESET (/) output

M—y Q1

| 1 | OFF | ON OFF

| Q1 | ON | OFF

© P output

i1—PQ1

| I | OFF |ON OFF ON OFF | ON OFF

11" is the inverse logic of i1

| i1 I ] ] ]

| Q1 | oN OFF ON OFF
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4.5.3 Application Functions

1: Counter Function

Symbol Description
) Counter mode (1 ~ 4)
@ UP/Down counting modes can be set by (11 ~ f8).
OFF: Countup (0,1, 2, 3...)
ON: Count down (...3,2,1,0)
©) Use (11~f8) to reset counting value
ON: Internal count value is reset and counter output ® is OFF
OFF: Internal counter value retained
Internal counter value

@
® Counter compare value (AS1~AS4,MD1~MD4,T1~T8,C1~C8,V1~V7,constant)
® Counter output (C1 to C8, there are a total of 8 counters)

_®_
O
_@_

Counter modes:

Mode 1: Counter ¥alue is locked tosthe set value. The value will not be rétained when the power is cut off.
Mode 2: Counter value is,;notlocked. The value will not be retained:when the poweris cut off.

Mode 3: Counter valueiis'locked. The value will be retained when the power is‘cut off.

Mode 4: Counter Value is not locked. The value will be retained-when'the*power is cut off.

Counter mode 1

Example:

(s) 20 |

(4) 0 0/of[1/1/2[2][1 /1 0] [19/19/20/20 20] 0 |20]20]
o] [ | ]| ) B L) LI L]
‘ @ ‘ OFF ON ON

| 3) oN OFF - on

| (6) | OFF W ON OFF
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Counter mode 2

Input from ladder program

M2 /[cs]
(c3) a1

\%7
mi ~=—q1 —[M2]

M2 |

-—— C3 input pulse counter is

determined by I1 and i2.

Input from the function program

Up/down counting|

Internal
Counter Value

C3 turns ON when the counter value
reaches the set Value and at the same
time, the C3 input in the ladder program

/Mﬂ \/0000 )
o7 NS
//,\/V turns ON as well.

\/0020\) #\03 )
s
\< *

13 ON reset
Counter compare value
Counter value

5)

20

(4)

0 \19\19\20\20\21\21\20\20\19\20\18\18\19\19\20\

020 20

‘ Counteriinput pulse

(24 |

OFF ‘ ON

3 |

OFF

| e

Ton

(6) {

QFF

N

ON

OFF

Note: In this mode the internal counter may‘increase past the counter compare value, unlike mode 1

where the internal counter valde is limited to the counter compare value.

(1) Counter mode 3 is similar to the counter mode 1, with the exception that the counter value is saved
when the drive is powered down and reloaded at power up.

(2) Counter mode 4 is similar to the counter mode 2, with the exception that the counter value is saved
when the drive is powered down and reloaded at power up.

(5) 20
(4)| Mode 18&2 11122
(4)| Mode 3 &4 111223

Counter input pulse

Power switch

6
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2: Timer Function

@.
@_

_@ —
©
O O

Symbol Description

O) Timer mode (1-7)

Timing unit:
1:0.0~999.9 second

2:0~9999 second

3:0~9999 minute

Use (11~f8) to reset timing value

©) ON: Internal timing value is reset and timer output ® is OFF

OFF: Internal timer stays running

@ Internal timer value

® Timer set value (AS1~AS4,MD1~MD4,T1~T8,C1~C8,V1~V7,constant)

® Timer output (T1 to T8, there.are a total of 8 timers)

Timer mode descriptions

(1) Timer mode Ty (ON-delay Timer mode 1)

N Timer reset <9 Reset internal
‘\{”/‘ Interndl'timer value = 0 — S Internal timerwvalue -¢——timer value and
output
OFF OFF
Timerstart ———————— ON ‘
O Ol \d
alu &
When the set value is reached, the OFF ) ON ‘ OFF

timer output turns on (T1 to T8) T= timer set value

Example:
Input from the Ladder Program
1 Q:TS] When 1= 0, the 5th timer starts
<T5\ [Q1]

Input under function Program Mode
‘Timing unit is 0.1 second ‘ ‘ Timer Mode1

When the time reaches the
set value of 10.0 seconds,
output T5 is turned ON.

Timer set value ‘ ‘ Present timing value
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(2) Timer mode 2 (ON-delay Timer mode 2)

AN A
Timer reset ‘\\‘}/‘ Reset internal
Internal timer value = 0——»<¢—— Internal timer value timer value

and output
OFF OFF
Timer start ———— ON ON
(8) -t P t2p-
When the set \>§i{1e is reached, the OFF “\5/‘ T=t1+t2 ON OFF
timer output turns on (T1 to T8)
@) Reset timer and output OFF ON OFF

T= timer set value

(3) Timer mode 3 (OFF-delay Timer mode 1)

(A .
Timer reset \f/ R:fset mteirnal
Internal timer value = 0 -¢——  Internal timer value imer value
and output
OFF OFF
Timer start ON
/6\

When the set value is reached, the OFF ON }47T4>‘ OFF

timer output turns on (T1 to T8)

@/ Reset timer and output OFF OFF

T= timer set value

OFF
Timer start o Qi — ‘ L\ ‘ ‘ PN ‘ OFF
)
6 )
When the set value is feached, the m—‘ }‘T"ﬁ
timer output turns on (T1 to T8) ’diT
() A
(3 )Reset timer and output® OFF ON OFF

T= timer set value

(4) Timer mode 4 (OFF-delay Timer mode 2)

Timer reset Reset internal
m Internal timer value timer value and
Internal timer value =0 output

OFF [“ON OFF

Timer start

When the set value is reached, the OFF ON OFF

timer output turns on (T1 to T8) T
-y | — P

Reset timer and output OFF

T= timer set value

(5) Timer mode 5 (FLASH Timer mode 1)

Timer reset Present timing value Reset internal
Internal timer value =0 ' starts change for timing timer value and

output
Timer start ——— ‘
When the set value is reached, the

timer output turns on (T1 to T8)
T= timer set value
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(6) Timer mode 6 (FLASH Timer mode 2)
Timer reset . Reset internal
Internal timer value = 0 > Internal timer value ‘ timer value and
output

Timer start j

T T T T
When the set value is reached, T

the output point (T1 to T8)

Reset timer and output ’—‘
T= timer set value

(7) Timer mode 7 (FLASH Timer mode 3)

Timer reset . . .
Internal timer value = 0 »<—Internal timer value < Reset internal timer

value and output

Timerstart— | ‘

t1) t2
When the set value is reached, the <‘ m

timer output turns on (T1 to T8)

3: Analog comparator function

_®_
CRIRNG
© K9
@

Symbol Description
O] Analog comparator mode (1+3)
@ Input comparison value selection (AS1~AS4,MD1~MD4,T1~T8,C1~C8,V1~V7)
©) Current analog input value
@ Set the reference comparison value (Upper limit)

(AS1~AS4,MD1~MD4,T1~T8,C1~C8,V1~V7, constant )

Set the reference comparison value (lower limit)
(AS1~AS4,MD1~MD4,T1~T8,C1~C8,V1~V7, constant )

Comparator output (G1 to G8, there are a total of 8 comparators)

The description of analog comparison mode:
(1) Analog comparison mode 1 (® < ®, ® ON)

(2) Analog comparison mode 2 (® =2 @, ® ON)

(3) Analog comparison mode 3 (® £ ® <@, ® ON)

Input comparison value selection (V1~V7)

(1) Input comparison value selection = V1: Set frequency
(2) Input comparison value selection = V2: Operation frequency
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(3) Input comparison value selection = V3: Al1 input value

(4) Input comparison value selection = V4: Al2 input value

(5) Input comparison value selection = V5: Keypad input value
(6) Input comparison value selection = V6: Operation current

(7) Input c

omparison value selection = V7: Torque value

4: Operation control function

©

oY
L

_@

OOO

Symbol Description
Forward /Reversal control can be set by ( 11~f8 )
O] OFF: Forward(FWD)
ON: Reversal(REV)
@ Speed terminal control can.be set by (11~f8 )
OFF: Operation basedion"® set frequency
ON: Operation based on frequency. of speed @
©) Set frequency (can be constantor V3 ~ V4 > V5)
@ Speed.frequency (cambe constant or V3 ~ V4., V5)
® Acceleration time (ACC Time)
® Deceleration time (DEC Time)
@ Operation’command output (F1 to F8, there are a total.of 8 gperation control functions)
Example:

Input from the Ladder Program

" / (Fl)\‘ RUN/STOP of F1 is determined by
N4 ON/OFF of I1
///7\
[ R Q1)
N
Input from Function Program F1 is ON inverter starts running
and at the same time, the F1 input of the
M1—7 10.00 ladder program is ON as well.
M2 | 10.00 )
-
L F1
n—- 60.0 N
n R
— 30.0 —

4-260




5: Summation and subtraction functions

©

_@
_@

OOO

RESULT (calculation result) = V1+ V2- V3

Symbol

Description

Calculation result : RESULT

Addend V1(AS1~AS4,MD1~MD4,T1~T8,C1~C8,V1~V7, constant )

Addend V2(AS1~AS4,MD1~MD4,T1~T8,C1~C8,V1~V7, constant )

Subtrahend V3(AS1~AS4,MD1~MD4,T1~T8,C1~C8,V1~V7, constant )

Coil output of error signal (M1~MF)

®0|® |9 |e O

Addition and subtraction modes number (AS1~AS4)

6: Multiplication,and division. modes

_@_
0 [3
o

O

RESULT (calculation result) =V1*V2/V3

Symbol

Description

Calculation result : RESULT

Multiplier V1(AS1~AS4,MD1~MD4,T1~T8,C1~C8,V1~V7, constant )

Multiplier V2(AS1~AS4,MD1~MD4,T1~T8,C1~C8,V1~V7, constant )

Divisor V3(AS1~AS4,MD1~MD4,T1~T8,C1~C8,V1~V7, constant )

Coil output of error signal (M1~MF)

®0|® |0 |® O

Multiplication and division modes number (MD1~ MD4)
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4.6 Modbus Protocol Descriptions

4.6.1 Communication Connection and Data Frame

The inverter can communicate with a PC or PLC via RS485 or RS232 using the Modbus RTU or
Modbus ACSII protocol. The maximum frame length is 80 bytes.

» Network Connection

F510
Node
Address 1F

S(+) | S()

Controller F510 F510 F510
(PLC / HMI or Node Node Node
PC) Address 01 Address 02 Address 03
CN6 CN6 CN6
RS-485 S(+) | S() S(+) | S() S(+) | S(-)
Interface
Receiver | | |
Sender
120Q
1/4w

120Q
1/4w

**The distance of communication line with above 200m should have terminal resistors, which ought
to be placed at both ends;s0 as to eliminate reflection phenomenon. **

B Use S\(+)and S (<) tegminals (only for RS-485) or CN6 connector to connect:

€ CN6:Connector:

87654321

|

€ For RS-485 communication, use pin 1 or pin 3 for S (+) and pin 2 or pin 6 for S (-).

signal | Pin Signal
1 RS:485 S+ signal 5 Tx signal
2 RS-4851S-'signal 6 RS-485 S- signal
) VCC of isolated 5V
3 RS-485 S+ signal 7
power supply
] GND of isolated 5V
4 Rx signal 8
power supply
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 Data Format Frame

m Data Frame for ASCIl Mode

STX(3AH) Start Bit = 3AH

Address Hi Communication Address (Station):
Address Lo 2-digit ASCII Code

Function Hi Function Code (command):
Function Lo 2-digit ASCII Code

Command Start Address
Command Start Address Command Start Byte:

Command Start Address 4-digit ASCII Code
Command Start Address

Data length

Data length The length of the command:

Data length 4-digit ASCII Code

Data length

LRC Check Hi LRC Check Code:

LRC Check Lo 2-digit ASCII Code

END Hi End Bit:

END Lo END Hi = CR(ODH) , END Li=LF(0AH)

B Data Frame for RTU Made

Master (PLC etc.)isends request to follower (inverter), and the follower sends a response to the
master (P@; PLC). Thedata réceived is illustrated here.
The data length varies'depending on the command (Function).

Node Address
Function<«Code
DATA
CRC CHECK
Signal Interval

** The inverter response time is\10ms.

« Node Address
O00H: Broadcast to all the drivers
01H: to the No. 01 inverter
OFH: to the No.15 inverter
10H: to the No.16 inverter and so on...., max to No. 254 (FEH)

« Function Code
03H: Read the register contents
06H: Write a WORD to register
08H: Loop test

10H: Write several data to register (complex number register write)
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» Checksum Calculation

[ | LRC
ex. NODE ADDRESS 01H
FUNCTION 03H
COMMAND 01H
00H
+ DATA LENGTH 0AH
OFH---------—-- 2’s complement
Checksum = F1H
CS(H) = 46H (ASCII)
CS(L) = 31H (ASCII)
[ | CRC

CRC Check: CRC code covers the content from Slave address to DATA. Please calculate it
according to the following methods.

(1) Load a 16-bit register with FFFF hex (all1’s). Call this CRC register.

(2) Exclusive OR the first 8-bit byte of the message, the low-order byte of the 16-bit CRC register,
putting the result in the CRC register.

(3) Shift the CRC register one bit to the right (toward the LSB), Zero-filling the MSB, Extract and
examines the LSB.

(4) (If the LSB was 0): Repeat'Steps (3) (another shift)

(If the LSB was 1),Exclusive QR«the CRC register with the polynomial value A0O01 hex (1010
0000 0000 0004), putting theyresult in CRC register.

(5) Repeat Sieps (3) and¥(4y.until 8 shifts been performed. When, this is done, a complete 8-bit
byte will be processed:

(6) Repeat Steps{2) through (5) for next 8-bit byte of the ‘message;“Continue doing this until all
bytes havé been processed. The final content«in the' CRG register is the CRC value. When
sending the CRC value, the Low-order byte'should be’sent firstly, then the High-order byte.
For example, CRC value: 1241 Hex, the high-orderbyte should be set to 41hex and low-order
byte 12hex.

« CRC Calculate Program (C language)

UWORD ch_sum (UBYTE long , UBYTE *rxdbuff ) {

BYTEi=0;
UWORD wkg = OxFFFF;
while ( long--) {
wkg A= rxdbuff++;
for(i=0;i<8;i++){
if (wkg & 0x0001 ) {
wkg = (wkg >> 1) * 0xa001;
}
else {
wkg = wkg >> 1;
}
}
}

return( wkg );

4-264



« Exception Code

ASCII Mode RTU Mode
STX H SLAVE Address 02H
Address 0 Functlo.n 83H
1’ Exception code 52H
Function 8 CRC-16 High coH
‘6’ Low CDH
Exception ‘5’
code 1’
52!
LRC Check g
END CR
LF

During a communication error, the inverter will respond with an Exception Code and send a
message back to the main system consisting of a Function Code that is “ANDED (and 80h)” with 80
Hex.

Exception Code Content
01 Function code errox
02 Register numbet error
03 Number error
04 DATA'setting error
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4.6.2 Register and Data Format

« Command Data (Read / Write)

Register No. Bit Content
2500H Reserved
0 |Operation Command 1:Run_ 0:Stop
__1__Reverse Command 1:Reverse 0:Forward
.2 [ExemalFautt 1eFadlt
3 |Fault Reset 1: Reset
A4 Reserved
.o |Reserved
§ ___6 __|Multi-function Comm S1 1 :"ON"
g |__7 __|Multi-funcon CommS2 1:ON"
2501H S |8 |Multi-function CommS3 1:ON’
& |9 |Multifunction CommS4 _1:ON"_ .
8 | A _|Mulifunction Comnm$5 1:ON"
___B__|Multi-function CommsS6 1:*ON"
..C |Reserved
D _|Reserved
E |Controller Mode 1:“ON”
F _|ReServed
2502H Frequency Command (Unit: 0.01Hz)
2503H Reserved
2504H Reserved
2505H AO1 (0 ~ 1000): Voltage (0.00Ve=,10.00V); Current (4mA~20mA)
2506H AO2 (0 ~ 1000): Voltage«(0.00~10.00V); €urrent (4mA~20mA)
2507H DO
2508H Resérved
2509H Reserved
250AH Reserved
250BH Reserved
250CH Reserved
250DH Reserved
250EH Reserved
250FH Reserved
2510H G12-00 H-WORD
2511H G12-00 L-WORD

Note: Write a zero into the register for not used bit; do not write data to a reserved register.

4-266



« Monitor Data (Read only)

Register No. Bit Content
0 |Operation 1:Run 0 : Stop
1 |Direction 1: Reverse 0 : Forward
2 [Inverter ready 1: Ready 0 : Unready
3 [Fault 1 : Abnormal
4  |Warning 1:“ON”
5 |Zero Speed 1:“0ON”
» 6 |Ls440 1:“ON”
g 7 |Frequency Agree 1:“ON”
2520H ) 8 |Set Frequency Agree 1:“ON”
% 9 |Frequency Detection 1 1:“ON”
- A  |Frequency Detection 2 1:“ON”
B |Under Voltage 1:“ON”
C |Baseblock 1:"0ON”
D |Freq Ref. not from Comm. 1:“ON”
E |Seq. not from Comm. 1:"ON”
F |Over Torque 1:“ON”
0 30 Reserved
1 uv 31 Reserved
2 oC 32 Reserved
3 oV 33 Reserved
4 OH1 34 Reserved
5 OL1 35 Reserved
6 OL2 36 Lew Suction Fault
7 oT 37 Low: Suction Fault (with retry)
8 uT 38 CFO07
9 SC 39 Low Flow Fault
10 Ground'O€C 40 High Flow Fault
11 Euse'broken 41 Reserved
m 12 Input PhaseLoss 42 Low Pressure Fault
S 13 OutputiPhase Loss 43 High Pressure Fault
2521H g 14 Reserved 44 Feedback Loss
Q |15 Reserved 45 Reserved
%. 16 Reserved 46 Motor Overheat (OH4)
> 17 External Fault 01
18 External Fault 02
19 External Fault 03
20 External Fault 04
21 External Fault 05
22 External Fault 06
23 Reserved
24 Reserved
25 Feedback Fault
26 Keypad Removed
27 Modbus External Fault
28 CE
29 STO
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Register No. Bit Content
0 Multi-function Comm S1
1 Multi-function Comm S2
2 Multi-function Comm S3
3 Multi-function Comm S4
4 Multi-function Comm S5
5 Multi-function Comm S6
o 6 Reserved
2529H ® 7 Reserved
% 8 Reserved
9 Reserved
A Reserved
B Reserved
C Reserved
D Reserved
E Reserved
F Reserved
2523H Frequency Command
2524H Output Frequency
2525H Reserved
2526H DC Voltage Command
2527H Output Current
0 Na"alarm 18 EF2 36 SE03 54 BB6
1 oV 19 EF3 37 SE04 55 | Reserved
2 S\ 20 EF4 38 SE05 56 | Reserved
3 Olk2 21 EF5 39 HPERR 57 LOPDb
4 OH2 22 EF6 40 EF. 58 HIPb
5 Reserved 23 | Reserved 41 CTREE 59 LSCFT
sf: 6 OoT 24 | Resenved.)| 42 SUME 60 LOPb
%- 7 Reserved | 25 CLAX 43 RDP 61 RETRY
2598H % 8 Reserved 26 CLB 44 Reserved 62 SEQ7
@ 9 uT 27 | Reserved 45 OL1 63 SEO08
-ﬁ' 10 | Resefved 28, |«Reserved 46 Reserved 64 HIPb
S | 11 | Reserved |29 uspP 47 SE10 65 OH1
12 Reserved 30 RDE 48 Reserved 66 FIRE
13 CE 31 WRE 49 BB1
14 | Reserved 32 FB 50 BB2
15 | Reserved 33 VRYE 51 BB3
16 EFO0 34 SEO1 52 BB4
17 EF1 35 SE02 53 BB5
2529H DO State
252AH AO1 (0 ~ 1000): Voltage (0.00V ~ 10.00V); Current (4mA~20mA)
252BH AO2 (0 ~ 1000): Voltage (0.00~10.00V); Current (4mA~20mA)
252CH Analog Input 1
252DH Analog Input 2
252EH Reserved
252FH F510/A510/L510/E510 Check

Note: Do not write data to a reserved register.
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« Read Holding Register [03H]

Read consecutive holding registers. The address of the first holding register is specified in the

protocol.

Example: Read frequency command from the inverter with node address 1.

Response Message (Normal)

Response Message (Error)

3AH STX 3AH STX
30H Node Address 30H Node Address
31H 31H
30H Function Code 38H Function Code
33H 33H

H H
22H DATA Length 22H Exception Code
31H 34H LRC CHECK
37H 30H
37H Data ODH

END

30H OAH
S7H LRC CHECK N
33H
ODH END
0AH

B ASCIl Mode
Command message
3AH STX
30H Node Address
31H
30H Function Code
33H
30H
43H Starting
31H Register
30H
30H
30H Number of
30H Registers
31H
44t LRC CHECK
46H
ODH
END
0AH
B RTU Mogde

Command Message

Response Message (Normal)

Response Message (Error)

Node Address 01H
Function Code 03H
Starting High | OCH
Register Low | 10H
Number of | High | 00H
Registers Low | 01H
CRC-16 High | 86H
Low | 9FH

Node Address 01H
Function Code 83H
Exception Code 04H
CRC-16 High 40H
Low F3H

Node Address 04H
FunctiommCode 03H
DATA Length 02H
DA High 17H
Low 70H
High B6H

RC-1
CRC-16 Low 50H
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« Loop Back Test [08H]

Check the communication between the master and the follower (inverter). The data used can be
arbitrary.

B ASCIl Mode
Command Message Response Message (Normal) Response Message (Error)
3AH STX 3AH STX 3AH STX
30H 30H 30H
N A N A N Ad
31K ode Address 31N ode Address o ode Address
S0H Function Code S0H Function Code 38H Function Code
38H 38H 38H
28: 2SE 223 Exception Code
30H Test Code 301 Test Code 301
LRC CHECK
30H 30H 36H
41H 41H | ODH END
0AH
35H DATA 35H DATA
33H 33H
37H 37H
31H LRC CHECK S1H LRC CHECK
42H 42H
ODH END gov END
0AH 0AH
B RTU Mode
Command Message Response Message«Normal) Response Message (Error)
Node Address 01H NodefAddress 01H Node Address 01H
Function Code 08H Function Code 08H Function Code 88H
Test Code High | 00H TestCode High 00H Exception Code- 03H
Low | OOH Low 00H CRC-16 High 06H
DATA High | A5H DATA High A5H Low 01H
Low 37H Low 37H
CRC-16 High | DAH CRC-16 High DAH
Low | 8DH Low 8DH
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« Write Single Holding Register [06H]

Write single holding register. The register address of the holding register is specified in the
message.
Example: Write a 60.00Hz frequency command to node address 1.

B ASCIl Mode
Command Message Response Message (Normal) Response Message (Error)
3AH STX 3AH STX 3AH STX
30H 30H 30H
N A Node A Node Add
o ode Address o ode Address o ode Address
30H Function Code 30H Function Code 38H Function Code
36H 36H 36H
324 , 32H . S0H Exception Code
35H Starting 35H Starting 33H
Regist Regist
30H egister 30H egister 30H LRC CHECK
32H 32H 32H
31H 31H 0DH END
0AH
37H DATA 37H DATA
37H 3(H
30H 30H
34H LRC CHECK 3 LRC CHECK
42H 42H
0DH END: 0DH END
0AH 0AH
B RTU Mode
Command Message Response'Message:(Normal) Response Message (Error)
Node Address 01H Node ‘Address 01H Node Address 01H
Function Code 06H Function Code 06H Function Code 86H
Starting | High | 25H Starting | High 25H Exception Code 03H
Register| Low | 02H Register | Low 02H CRC-16 High 02H
DATA High | 17H DATA High 17H Low 61H
Low | 70H Low 70H
CRC-16 High | 2DH CRC-16 High 2DH
Low | 12H Low 12H
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« Write Multiple Holding Register [10H]

Write multiple holding registers. The address of the first holding register is specified in the
message.
Example: Write a 60.00Hz frequency command to node address 1 and enable FWD run
command.

B ASCIl Mode
Command Message Response Message (Normal) Response Message (Error)
3AH STX 3AH STX 3AH STX
30H Node Address 30H Node Address 30H Node Address
31H 31H 31H
1H 1H H
2OH Function Code 20H Function Code 22H Function Code
32H 32H 30H
Exception Code
35H Starting 35H Starting 33H P
Regist Regist
30H egister 30H egister 30H LRC CHECK
31H 31H 43H
30H 30H 0DH END
30H Number of 30H Number of 0AH
30H Registers 30H Registers
32H 32H
30H Number of 43H
. LRC CHECK
34H Bytes 37H
sor o | EVP
DATA 1
30H
31H
31H
37H DATA 2
37H
30H
33H LRC CHECK
42H
ODH END
0AH

* Number of bytes is register amount x 2.
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B RTU Mode

Command Message Response Message (Normal) Response Message (Error)
Node Address 01H Node Address 01H Node Address 01H
Function Code 10H Function Code 10H Function Code 90H
Starting High | 25H Starting High 25H Exception Code 03H
Register Low | 01H Register Low 01H CRC-16 High OCH
Number of | High | 00H Number of | High 00H Low 01H
Registers Low | 02H Registers Low 02H

Number of Byt.es 04H CRC-16 Tg{;r 1BH
DATA 1 High | 00H B 04H
Low 01H
DATA 2 High | 17H
Low 70H
CRC-16 High | 60H
Low 27H

* Number of bytes is register amount x 2.
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- Parameter Data and Corresponding Register No.

Function Code | Register No. | Function Code ‘ Register No. | Function Code | Register No.
Group 0 Group 0 Group 1
0-00 0000H 0-45 002DH 1-00 0100H
0-01 0001H 0-46 002EH 1-01 0101H
0-02 0002H 0-47 002FH 1-02 0102H
0-03 0003H 0-48 0030H 1-03 0103H
0-04 0004H 0-49 0031H 1-04 0104H
0-05 0005H 0-50 0032H 1-05 0105H
0-06 0006H 0-51 0033H 1-06 0106H
0-07 0007H 0-52 0034H 1-07 0107H
0-08 0008H 0-53 0035H 1-08 0108H
0-09 0009H 0-54 0036H 1-09 0109H
0-10 000AH 0-55 0037H 1-10 010AH
0-11 000BH 0-56 0038H 1-11 010BH
0-12 000CH 1-12 010CH
0-13 000DH 1-13 010DH
0-14 000EH 1-14 010EH
0-15 000FH 1-15 010FH
0-16 0010H
0-17 0011H
0-18 00124
0-19 0013H
0-20 0014H
0-21 0015H
0-22 0016H
0-23 0017H
0-24 0018H
0-25 0019H
0-26 001AH
0-27 001BH
0-28 001CH
0-29 001DH
0-30 001EH
0-31 001FH
0-32 0020H
0-33 0021H
0-34 0022H
0-35 0023H
0-36 0024H
0-37 0025H
0-38 0026H
0-39 0027H
0-40 0028H
0—41 0029H
0-42 002AH
0-43 002BH
0-44 002CH
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Function Code | Register No. | Function Code | Register No. | Function Code | Register No.
Group 2 Group 3 Group 3

2-00 0200H 3-00 0300H 3-33 0321H
2-01 0201H 3-01 0301H 3-34 0322H
2-02 0202H 3-02 0302H 3-35 0323H
2-03 0203H 3-03 0303H 3-36 0324H
2-04 0204H 3-04 0304H 3-37 0325H
2-05 0205H 3-05 0305H 3-38 0326H
2-06 0206H 3-06 0306H 3-39 0327H
2-07 0207H 3-07 0307H 3-40 0328H
2-08 0208H 3-08 0308H
2-09 0209H 3-09 0309H
2-10 020AH 3-10 030AH
2-11 020BH 3-11 030BH
2-12 020CH 3-12 030CH
2-13 020DH 3-13 030DH
2-14 020EH 3-14 030EH
2-15 020FH 3-15 030FH
2-16 0210H 3-16 0310H
2-17 0211H 3-17 0311H
2-18 0212H 3—-18 0312H
2-19 0213H 3-19 0313H
2-33 0221H 3 —20 0314H
2-34 0222H 3=21 0315H

3-22 0316H

3-23 0317H

3-24 0318H

3-25 0319H

3-26 031AH

3-27 031BH

3=28 034CH

3=29 031DH

3-30 031EH

3=3 031FH

3-32 0320H
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Function Code | Register No. | Function Code | Register No. | Function Code | Register No.
Group 4 Group 5 Group 5

4-00 0400H 5-00 0500H 5-33 0521H
4-01 0401H 5-01 0501H 5-34 0522H
4-02 0402H 5-02 0502H 5-35 0523H
4-03 0403H 5-03 0503H 5-36 0524H
4-04 0404H 5-04 0504H 5-37 0525H
4-05 0405H 5-05 0505H 5-38 0526H
4 -06 0406H 5-06 0506H 5-39 0527H
4-07 0407H 5-07 0507H 5-40 0528H
4-08 0408H 5-08 0508H 5-41 0529H
4-09 0409H 5-09 0509H 5-42 052AH
4-10 040AH 5-10 050AH 5-43 052BH
4-11 040BH 5-11 050BH 5-44 052CH
4-12 040CH 5-12 050CH 5-45 052DH
4-13 040DH 5-13 050DH 5-46 052EH
4-14 040EH 5-14 050EH 5-47 052FH
4-15 040FH 5-15 050FH 5-48 0530H
4-16 0410H 5-16 0510H
4-17 0411H 5-17 0511H
4-18 0412H 5-18 0512H
4-19 0413H 5-19 0513H
4-20 0414H 5-20 0514H

5 —21 0515H

522 0516H

5-23 0517H

5-24 0518H

5-25 0519H

5-—26 051AH

5-27 051BH

5-28 051€H

5=29 054DH

5~30 051EH

5-31 051FH

5= 32 0520H

4-276




Function Code | Register No. | Function Code | Register No. | Function Code | Register No.
Group 6 Group 6 Group 7

6- 00 0600H 6—33 0621H 7-00 0700H
6 - 01 0601H 6-34 0622H 7-01 0701H
6 —02 0602H 6-35 0623H 7-02 0702H
6 -03 0603H 6 —36 0624H 7-03 0703H
6-04 0604H 6-37 0625H 7-04 0704H
6 —05 0605H 6 —38 0626H 7-05 0705H
6 — 06 0606H 6-39 0627H 7-06 0706H
6-07 0607H 6-40 0628H 7-07 0707H
6 -08 0608H 6 —41 0629H 7-08 0708H
6-09 0609H 6—-42 062AH 7-09 0709H
6-10 060AH 6—43 062BH 7-10 070AH
6—11 060BH 6 —44 062CH 7-11 070BH
6-12 060CH 6—45 062DH 7-12 070CH
6-13 060DH 6 —46 062EH 7-13 070DH
6-14 060EH 6-47 062FH 7-14 070EH
6-15 060FH 7-15 070FH
6-16 0610H 7-16 0710H
6-17 0611H 7-17 0711H
6-18 0612H 7-18 0712H
6-19 0613H 7-19 0713H
6 -20 0614H 7-20 0714H
6-21 0645H 7-21 0715H
622 0616H ‘T 22 0716H
6-23 0617H 723 0717H
6-24 0618H =24 0718H
6-25 0619H 7-25 0719H
6—26 061AH 7-26 071AH
6-27 061BH 7-27 071BH
6-28 061CH 7-28 071CH
6-29 061DH

6-30 061EH

6 —31 061FH

6-32 0620H
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Function Code | Register No. | Function Code | Register No. | Function Code | Register No.
Group 8 Group 9 Group 10
8- 00 0800H 9-00 0900H 10-00 0AO0OH
8 - 01 0801H 9-01 0901H 10 — 01 0AO01H
8 -02 0802H 9-02 0902H 10-02 0AO02H
8 -03 0803H 9-03 0903H 10-03 0AO3H
8-04 0804H 9-04 0904H 10-04 0A04H
8 -05 0805H 9-05 0905H 10-05 0AO05H
8 — 06 0806H 9-06 0906H 10-06 0AO6H
8-07 0807H 9-07 0907H 10 - 07 0AQ07H
8 -08 0808H 9-08 0908H 10-08 0AO08H
8-09 0809H 9-09 0909H 10-09 0AO09H
8-10 080AH 9-10 090AH 10-10 0AOAH
8—11 080BH 10-11 0AOBH
8-12 080CH 10-12 0AQCH
8-13 080DH 10-13 0OAODH
8-14 080EH 10-14 OAQOEH
8-15 080FH 10-15 0AOFH
8-16 0810H 10-16 0A10H
8-17 0811H 10 - 17 0A11H
8-18 0812H 10-18 0A12H
8-19 0813H 10-19 0A13H
8-20 0814H 10-20 0A14H
8-21 0845H 10-21 0A15H
8-22 0816H 10— 22 0A16H
8-23 0817H 10-23 0A17H
8-24 0818H 1024 0A18H
8-25 0819H 10-25 0A19H
8-26 081AH 10-26 0A1AH
8-27 081BH 10-27 0A1BH
8-28 081CH 10-—28 0A1CH
8-29 081DH 10-29 0A1DH
8-30 081EH 10-30 O0A1EH
8 —31 081FH 10-31 0A1FH
8-32 0820H 10 -32 0A20H
8-33 0821H 10-33 0A21H
8-34 0822H 10-34 0A22H
8-35 0823H 10-35 0A23H
8 —36 0824H 10-36 0A24H
8-37 0825H 10 -37 0A25H
8-38 0826H 10-38 0A26H
8 -39 0827H 10-39 0A27H
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Function Code | Register No. | Function Code | Register No. | Function Code | Register No.
Group 11 Group 11 Group 12
11-00 0BOOH 11-33 0B21H 12— 00 0COOH
11 -01 0BO1H 11-34 0B22H 12 - 01 0CO1H
11-02 0BO2H 11-35 0B23H 12-02 0CO2H
11-03 0BO3H 11— 36 0B24H 12-03 0CO3H
11-04 0B04H 11-37 0B25H 12-04 0C04H
11-05 0BO5H 11-38 0B26H 12-05 0CO5H
11-06 0BO6H 11-39 0B27H 12 -06 0CO6H
11-07 0BO7H 11-40 0B28H 12-07 0CO7H
11-08 0BO8H 11 -41 0B29H 12-08 0CO8H
11-09 0BO9H 11-42 0B2AH 12-09 0CO9H
11-10 0BOAH 11-43 0B2BH 12-10 0COAH
11 -1 0BOBH 11-44 0B2CH 12 - 11 0COBH
11-12 0BOCH 11-45 0B2DH 12-12 0cocH
11-13 0BODH 11-46 0B2EH 12-13 0CODH
11-14 0BOEH 11-47 0B2FH 12-14 0COEH
11-15 0BOFH 11-48 0B30H 12-15 0COFH
11-16 0B10H 11-49 0B31H 12-16 0C10H
11-17 0B11H 11-50 0B32H 12-17 0C11H
11-18 0B12H 11 - 51 0B33H 12-18 0C12H
11-19 0B13H 11-52 0B34H 12-19 0C13H
11-20 0B14H 11,53 0B35H 12 - 20 0C14H
11-21 0B4#5H 1h=54 0B36H 12-21 0C15H
11-22 0B16H 11-55 0B37H 12— 22 0C16H
11-23 0B17H 11— 56 0B38H 12 - 23 0C17H
11-24 0B18H 11 -57 0B39H 1224 0C18H
11-25 0B19H 11— 58 0B3AH 12 -25 0C19H
11-26 0B1AH 11-59 0B3BH 12-26 0C1AH
11-27 0B1BH 11 -60 0B3¢€H 12 -27 0C1BH
11-28 0B1CH 11 - 61 0B3DH 12 -28 0C1CH
11-29 0B1DH 14~62 0B3EH 12-29 0C1DH
11-30 0B1EH 11-63 0B3FH 12-30 0C1EH
11-31 0B1FH 1464 0B40H 12-31 0C1FH
11-32 0B20H 11-65 0B41H 12-32 0C20H
11-66 0B42H
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Function Code | Register No. | Function Code | Register No. | Function Code | Register No.
Group 12 Group 13 Group 14

12— 33 0C21H 13- 00 0DOOH 14-00 OEOOH
12 -34 0C22H 13 -01 0DO1H 14 — 01 OEO1H
12-35 0C23H 13-02 0DO2H 14 - 02 0EO2H
12— 36 0C24H 13-03 0DO3H 14 - 03 OEO3H
12 -37 0C25H 13-04 0D04H 14 - 04 0EO04H
12-38 0C26H 13-05 0DO5H 14 - 05 OEO5H
12— 39 0C27H 13-06 0DO6H 14 — 06 OEO6H
12-40 0C28H 13-07 0DO7H 14 - 07 OEQ7H
12 - 41 0C29H 13-08 0DO8H 14 - 08 OEQ08H
12— 42 0C2AH 13-09 O0DO%9H 14 -09 OEQO9H
12-43 0C2BH 13-10 ODOAH 14 -10 OEOAH
12 -44 0C2CH 13- 11 0DOBH 14 — 11 OEOBH
12— 45 0C2DH 13-12 0DOCH 14 -12 OEOQOCH
12 - 46 0C2EH 13-13 0DODH 14 -13 OEODH
12 -47 0C2FH 14 -14 OEOEH
12 -48 0C30H 14 -15 OEOFH
12 -49 0C31H 14 - 16 OE10H
12-50 0C32H 14 - 17 OE11H
12 - 51 0C33H 14 -18 OE12H
12-52 0C34H 14 -19 OE13H
12-53 0C35H 14 - 20 OE14H
12-54 0C36H 14-21 OE15H
12 -55 0€37H 14— 22 OE16H
12 - 56 0C38H 14 - 23 OE17H
12 -57 0C39H 1424 OE18H
12 - 58 0C3AH 14 - 25 OE19H
12-59 0C3BH 14 - 26 OE1AH
12-60 0C3CH 14 - 27 OE1BH
12 — 61 0C3DH 14 — 28 OE1CH
12 -62 0C3EH 14 - 29 OE1DH
12 -63 0C3FH 14 - 30 OE1EH
12-64 0C40H 14 -31 OE1FH
12 -65 0C41H 14 — 32 0E20H
12 - 66 0C42H 14 - 33 O0E21H
12 - 67 0C43H

12 -68 0C44H

12-69 0C45H

12-70 0C46H

12-71 0C47H

12-72 0C48H

12-73 0C49H

12-70 0C46H

12-71 0C47H

12-72 0C48H

12-73 0C49H

12-74 0C4AH

12-75 0C4BH

12-76 0C4CH
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Function Code | Register No. | Function Code | Register No. | Function Code | Register No.
Group 14 Group 15 Group 16

14 - 34 0E22H 15-00 OFO0OH 16— 00 1000H
14 - 35 0E23H 15 - 01 OF01H 16 — 01 1001H
14 - 36 0E24H 15-02 OF02H 16 — 02 1002H
14 - 37 0E25H 15-03 OFO03H 16 — 03 1003H
14 — 38 0E26H 15-04 0F04H 16 — 04 1004H
14 -39 0E27H 15-05 OF05H 16 - 05 1005H
14 — 40 0E28H 15-06 OF06H 16 — 06 1006H
14 - 41 0E29H 15-07 OFO7H 16— 07 1007H
14 - 42 0E2AH 15-08 OF08H 16 - 08 1008H
14 - 43 0E2BH 15-09 OFO09H 16 - 09 1009H
14 - 44 OE2CH 15-10 OFOAH 16 -10 100AH
14 — 45 OE2DH 15— 11 OFOBH 16 — 11 100BH
14 — 46 OE2EH 15-12 OFOCH 16-12 100CH
14 — 47 0E2FH 15-13 OFODH 16— 13 100DH
15-14 OFOEH 16-14 100EH

15-15 OFOFH 16 — 15 100FH

15-16 OF10H 16— 16 1010H

15-17 OF11H 16 — 17 1011H

15-18 OF12H 16— 18 1012H

15-19 OF13H 16 -19 1013H

15 -+20 0F14H 16 - 20 1014H

15 21 OF15H 16-21 1015H

15 =22 OF16H 16— 22 1016H

15-23 OF17H 16 — 23 1017H

15-24 OF18H 16,24 1018H

15-25 OR19H 16— 25 1019H

15-26 OFTAH 16 — 26 101AH

15 -27 OF1BH 16 — 27 101BH

1528 OF+CH 16 — 28 101CH

16~29 OF1DH 16 — 29 101DH

15— 30 OF1EH 16 — 30 101EH

16381 OF1FH 16 — 31 101FH

15-32 0F20H 16 — 32 1020H

16 — 33 1021H

16— 34 1022H

16 -35 1023H

16 — 36 1024H

16 — 37 1025H
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Function Code | Register No. | Function Code | Register No. | Function Code | Register No.
Group 17 Group 18
17— 00 1100H 18— 00 1200H
17 -01 1101H 18 — 01 1201H
17 - 02 1102H 18 — 02 1202H
17 -03 1103H 18— 03 1203H
17-04 1104H 18- 04 1204H
17 - 05 1105H 18 — 05 1205H
17 - 06 1106H 18 — 06 1206H
17 -07 1107H
17 -08 1108H
17— 09 1109H
17 -10 110AH
17 -11 110BH
17-12 110CH
17-13 110DH
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Function Code | Register No. | Function Code | Register No. | Function Code | Register No.
Group 20 Group 21 Group 22

20-00 1400H 21-00 1500H 22-00 1600H
20 -01 1401H 21-01 1501H 22 -01 1601H
20-02 1402H 21-02 1502H 22 -02 1602H
20-03 1403H 21-03 1503H 22 -03 1603H
20-04 1404H 21-04 1504H 22 -04 1604H
20-05 1405H 21-05 1505H 22 -05 1605H
20 - 06 1406H 21-06 1506H 22 - 06 1606H
20-07 1407H 21-07 1507H 22-07 1607H
20-08 1408H 21-08 1508H 22 - 08 1608H
20-09 1409H 22-09 1609H
20-10 140AH 22-10 160AH
20— 11 140BH 22 -1 160BH
20-12 140CH 22-12 160CH
20-13 140DH 22 -13 160DH
20-14 140EH 22-14 160EH
20-15 140FH 22-15 160FH
20-16 1410H 22 -16 1610H
20-17 1411H 22 -17 1611H
20-18 1412H 22-18 1612H
20-33 1421H 22-19 1613H
20-34 1422H 22 - 20 1614H
20-35 1423H 22-21 1615H

2222 1616H
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Function Code | Register No. | Function Code | Register No. | Function Code | Register No.
Group 23 Group 23 Group 24
23-00 1700H 23 -47 172FH 24 -00 1800H
23 -01 1701H 23 -48 1730H 24 - 01 1801H
23 -02 1702H 23-49 1731H 24 - 02 1802H
23-03 1703H 23-50 1732H 24 - 03 1803H
23-04 1704H 23 - 51 1733H 24 - 04 1804H
23-05 1705H 23 -52 1734H 24 - 05 1805H
23 - 06 1706H 23 -53 1735H 24 - 06 1806H
23-07 1707H 23-54 1736H
23-08 1708H 23 -55 1737H
23-09 1709H 23 - 56 1738H
23-10 170AH 23-57 1739H
23-11 170BH 23 -58 173AH

23-12 170CH
23-13 170DH
23-14 170EH
23-15 170FH
23-16 1710H
23 -17 1711H
23-18 1712H
23-19 1713H
23-20 1714H
23 - 21 1745H
23 -22 1716H
23-23 1717H
23-24 1718H
23-25 1719H
23 -26 171AH
23-27 171BH
23 -28 171CH
23-29 171DH
23-30 171EH
23 - 31 171FH
23 -32 1720H
23-33 1721H
23-34 1722H
23-35 1723H
23 -36 1724H
23 -37 1725H
23-38 1726H
23-39 1727H
23-40 1728H
23 — 41 1729H
23 -42 172AH
23-43 172BH
23 -44 172CH
23-45 172DH
23 -46 172EH
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4.7 BacNET Protocol Descriptions

BACnet is in compliance with four-layer of seven-layer structure models in OSI (Open Systems
Interconnection) of International Standard Organization (ISO). These four-layer structure models
are application layer, network layer, data link layer and physical layer. Besides, BACnet is definced
by the view of standard “object” and “property.” All BACnet devices are controlled via the property of
objects. Every controller with BACnet devices is considered an object collector so that every
controller device can execute different kinds of functions of objects to achieve the communication
control and monitor control.

BACnet Simple Model OSI Corresponding Model
Application Layer of BACnet Application
Layer
Network Layer of BACnet Network Layer
ISO- 8802-2
(IEEE802.2) MS/TP PTP Data Link Layer
LonkTalk
1ISO- 8802-3
(1EEE802.3) | ARCNET | £\A 485 | EIA-232 Physical Layer

4.7.1 BACnet Services

Services provide some commands to save or control information :and some ‘functions to achieve
the purpose of monitoringiand control. Namely, one BACnetidevice reveive certain information or
command to compléte'specific work from other BACnet-device soithe.two devices need to support
the same service to complete communication. .16 ‘completg, the exchange of these service
messages, these communication requirementsiare specified 'in the communication protocol of
application layer by BACnet. Thus, services\are parts of the communication protocol data unit
(PDU) in the application layer and build the communication modes via the relationship of Server —
Client. Client will send the message of sevicerequirements to Server and Server needs to respond
to Client to execute this service. Refer to the following fugure.

Client Server
Request Respond
——— Send - R e qUest for PDU qu—jgme- Receive -
et Receive |- Respond to PDU |-t Send il
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All BACnet devices have the application programs to manage the requirements of device motion
and executing services. Take work station for example, the application program needs to keep the
display value of every input so it requires sending the service request to the object of other device
to update the display value of input. The application program of the device needs to respond to the
service requiremtents. Refer to the following fugure.

BACnet Device

Object
Service request
—— <4— — =— [ Read property
Request for
Object Service
Application Network
Program
Object
Respond to
Service
) o b —
Object — Service Reply? —

4.7.2 BACnet Protocol Structure

BACnet is the communication protocol by way of protocol stack so the pocket is composed of
stacked layer types. Refer to the following figure.

BAChnet Service Request

Application Rrogram l
A-BACnet.Request

J ’ APCI LService Data ‘ APDUY

Application Layer
——  N-UNITDATA Request

{ Y

~ NPCI ’ NSDU ‘ NPDU

<

Network Layer
—— DL-UNITDATA.Request

l \ 4
‘ LPCI L LSDU ‘ LPDU
Data Link Layer

MA-UNITDATA:Request

) L 4
PhysicalLayerl MPCI ’ MsbuU ‘ MPDU

P-UNITDATA.Request

‘ PPCI ’ PSDU ‘ PPDU

When application program sends the BACnet service request for the pocket, it requires requesting
for executing BACnet request program in the application layer via application program interface.
The requirements of the program are sent to the application layer and application protocol data unit
(APDU) consists of Application Protocol Control Information (APCI) and Servie Data of application
program. Then APDU passes its messages downward to BACnet request program in the network
layer. APDU becomes Network Layer Protocol Data Unit (NPDU) composed of Network Service
Data Unit (NSDU) and Network Protocol Control Information (NPCI). And so forth for the data link
layer and physical layer to complete the full service for the packet.
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4.7.3 BACnet Specifications

Inverter F510 model is built-in standard BACnet MS/TP communication protocol structure to meet
the demand of automatic communication equipment. Control or monitor F510 via BACnet to be
allowable to read and modify specific parameter. F510 includes the following supports of standard

objects:
B Inverter Objects
B Analog Input B Analog Output B Analog Value
B Digital Input I Digital Output B Digital Value

Refer to Table 4.7.3.1 for F510 supporting the property information of object classification. User can
collect related properties of objects required via the dedicated communication software of BACnet
to give control or monitor command for each object.

Table 4.7.3.1 Object and property supporting list

Inverter Analog | Analog | Analog | Digital | Digital | Digital

Proerty (DEV) Input | Output | Value | Input | Output | Value
(AD (AO) (AV) (B (BO) (BV)

\Y, \Y, Y Y \Y, \Y,

\Y \Y V \Y \Y \Y

\Y vV V \Y \Y V

Object_ldentifier

Object Name

Object_Type

System_Status

Vendor Name

Vendor ldentifier

Model Name

Firmware Revision
Applocation_Softwaré Supparted
Protocol Version

Protocol Revision

Protocol Services ‘Supported
Protocol Object _Type_ Supported
Object List

Max_APDU_Length Accepted
Segmentation Supported

APDU Timeout
Number Of APDU Retries
Max_Masters \%
Max_Info Frames V
Device _Address_Binding
Location \Y
Presnent Value V \ V V \ \
Status_Flags
Event State
Relibility
Out_Of Service
Units \ V V
Priority Array
Relinquish_Default
Polarity

Inactive Text
Active Text

<K K KK KK KPRRKIKKK KKK

4-287



4.7.4 BACnet Object Properties

This section provides the predetermined configuration of the inverter. User can achieve the
optimizazed situation at any necessary modification.

Refer to Table 4.7.4.1 for the property information of inverter objects and user can learn the inverter
messages from the inverter objects.

Refer to Table 4.7.4.2 ~ Table 4.7.4.7 for the related object information that inverter supports. User can
control/ read each object with the application requirements.

Table 4.7.4.1 — Inverter property list

Property Inverter
Object_ldentifier DEV
Object Name TECO F510
Object_Type 8
System_Status 0
Vendor Name TECO F510
Vendor ldentifier 461
Model Name TECO.Inc
Firmware Revision 0.14
Applocation_Software Supporied 0.14
Protocol Version 1
Protocol Revisioh 5
Protocol Services ‘\Supported { readProperty , writeRroperty , who is }
R { Analog_Input , Analagy©utput; Analog_Value
Protocol QR _Types{whoited Binary Input, Binary, Output, Binary Value, Device}
Max_Masters 127
Max_Info Frames 1
Location R.O.C

Table 4.7.4.2 Analog inputiproperty list (READ)

No. Object Name 5\s§iptipn} \\,' Unit Classification Range
AlO TM2 AIN Allinpur Volt R 0-10
All TM2 AIN2 Al2Tnput Volt R 0-10
Al2 Error code Recent fault message No Units R 0-45
Al3 Freq cmd Frequency command HZ R 0-60
Al4 Frequency Output frequency HZ R 0-60
Al5 Current Output current Amps R

Al6 Control Mode Control mode No Units R 0-2
Al7 Motor R-Volt Motor rated voltage Volt R

Al8 Motor R-HP Motor rated power horsepower R

Al9 Motor R-RPM Motor rated rotation speed No Units R

Al10 Motor R-Hz Motor rated frequency HZ R

Alll CarrierFreq Carrier frequency KiloHertz R 4-16
All12 Comm Station INV communication station No Units R 1-254
All3 BaudRate Baudrate setting No Units R 0-3
All4 BacnetSel Communication mode No Units R 0-1

selection
Al15 Devinstance Inverter number No Units R 1-254
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Table 4.7.4.3 — Analog output property list (READ/ WRITE)

No. Object Name Description Unit Classification Range
AOOQ Set frequency Frequency command HZ R/W 0-60
AO1 FM+ Output voltage Volt R 0-10
AO2 Motor R-Amp Motor rated current Amps R/W 0-65535
AO3 PwrL Sel Momentary stop and | ;s R 0-2
restart selection
Number of Fault
AO4 RestartSel Auto-Restart No Units R 0-10
Attempts
Fault Auto-Restart
AO5 RestartDelay au u_ o-restar seconds R 0-800
Time
Speed frequency
AO6 FregqCommandl . HZ R/W 0-400
setting-stage O
AO7 | FreqCommandz | SPeed frequency HZ RIW 0 - 400
setting-stage 1
AO8 | FreqCommands | SPeed frequency HZ RIW 0 - 400
setting-stage 2
AO9 | FreqCommanda | SPeed frequency HZ RIW 0 - 400
setting-stage 3
Speed f
AO10 | FreqCommands peed frequency HZ RIW 0- 400
setting-stage 4
df
AO1L1 | FreqCommands (4 Eorecd frequency HZ RIW 0 - 400
settingsstage 5
eed frequenc
AO12 | FreqCommhdy | 3peediiequency HZ RIW 0 - 400
setting-stage 6
Speed frequenc
AO13 | WFregCommandsd 8= QPIIENCY HZ RAN 0 - 400
setting-stage 7
Speed frequenc
AO14 | FreqCommand9 P \ 5 y HZ R/W 0-400
setting-stage 8
Speed fre n
AO15 | FreqCommand10 | —PE€¢ 'requency Kz RIW 0- 400
setting-stage 9
AO16 | FreqCommandl1l Spec.ad ([eduengt HZ R/W 0 - 400
setting-stage,10
AO17 | FregqCommandl12 Spegd ftequency HzZ R/W 0 - 400
setting-stage 11
Speed f
AO18 | FreqCommand13 peed frequency HZ RIW 0 - 400
setting-stage 12
Speed f
AO19 | FreqCommand14 | —Peedrequency HZ RIW 0- 400
setting-stage 13
Speed f
AO20 | FreqCommandl15 pet'a requency HZ R/W 0-400
setting-stage 14
Speed frequenc
AO21 | FreqCommand16 peed irequency HZ RIW 0 - 400
setting-stage 15
Mai
AO22 RunSource ain run command No Units R/W 0-2
source selection
Direction locked
AO23 ReverseOper ! ! No Units R/W 0-1
command
. Stop modes .
AO24 StoppingSel . No Units R/W 0-1
selection
Main frequenc .
AO25 | FrequenceComm 9 y No Units R/W 0-5

command source
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No. Object Name Description Unit Classification Range
selection
AO26 FreqUpperLim Upper limit frequency HZ R/W 0 - 400
Lower limit
AO27 | FregLowerLim werimi HZ RIW 0 - 400
frequency
AO28 Acc Timel Acceleration time 1 seconds R/W 0 - 3600
AO29 Dec Timel Deceleration time 1 seconds R/W 0 - 3600
Table 4.7.4.4 Analog value property list (READ/ WRITE)
No. Object Name Description Unit Classification | Range
AVO0 PID — P Gain Proportional gain (P) | No Units R/W 0-10
AV1 PID — I Time Integral time (1) No Units R/W 0-100
AV2 PID — D Time Differential time (D) | No Units R/W 0-10
Table 4.7.4.5 Digital input property list (READ)
No. Object Name Description Unit Classification | Range
. Stop /
BIO Run/Stop Operation status Ru?] R 0-1
Bll Direction Operation direction | FWD/REV R 0-1
BI2 ststus Inverter status OK/Fault R 0-1
Close/
BI3 Abnormal Error occurs > R 0-1
Open
Bl4 DI_1 status S1 status Osef R 0-1
- Open
BIS DI_2 status 82 status N R 0-1
2 Open
[
BI6 DI_3 status S3 status “8°% R 0-1
- Open
lose/
BI7 DlL:4 status S4 status C R 0-1
Open
BI8 DI_5 status S5 status qo=e/ R 0-1
- Open
BI9 DI_6 status S6 status Close/ R 0-1
- Open
Table 4.7.4.6 Digital output property list (READ/ WRITE)
No. Object Name Description Unit Classification Range
BOO RY1 status Relay output 1 Close/Open R 0-1
status
BO1 RY2 status Relay output 2 Close/Open R 0-1
status
BO2 RY3 status Relay output 3 Close/Open R 0-1
status
Table 4.7.4.7 Digital value property list (READ/ WRITE)
No. Object Name Description Unit Classification Range
Stop /
BVO RUN/STOP RUN/STOP RuFr)1 R/W 0-1
BV1 FWD/REV FWD/REV FWD/REV R/W 0-1
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4.8 MetaSys N2 Communication Protocol
4.8.1 Introduction and Setting

This section mainly describes the communication modes of MetaSys N2 communication protocol.
Connect terminal S+ and S- of hardware line RS485 and check if Baudrate setting of parameter
09-02 is 9600bps. If not, inverter requires reconnecting after the communication mode selection of
parameter 09-01 is set to 2 (MetaSys).

4.8.2 MetaSys N2 Specification

Serial
Communication RS-485
Interface

Maximum Numbers

. 255 MetaSys N2 slave standard
of Connection

Communication

Speed 9600 (BPS)

° Data byte: 8 byte
Stop byte: 1 byte

Data Format

L No parity
D\ 15 Analog input
Access to 3\ e 0Digital input
(\< o 34 Analog Output
‘ W (\ ® 5 Digital output

Support the following command
2\ 0/0 : Time Setting Command

\ ¢ 0/4, 0/5 : Poll Commiand

0/8 : Warm Reset:Command

1 : Read Command

2 . Write'*Command

F : Identify;Device Command

° The following Override command is enabled but it
will not clear automatically after 10 minutes.

7/2/3 : AO Override command
7/2/4 : BO Override command

Supporting
Command

° The following command will respond but not execute
this action.

7/3 : Remove Override command
7/2/1 : Al Override command
7/2/2 : Bl Override command
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4.8.3 Definition of MetaSys N2 Communication Protocol

MetaSys N2 is the communication protocol developed by Johnson Control Company. MetaSys N2
communication protocol uses the configuration of Master/ Slave. Every N2 Slave device can set N2
address and the range is 1-255.

The data of N2 Slave is displayed by the object and Network Point Type (NPT) is classified to seven
kinds of objects:

No. NPT Name (abbrg\lji-lz;tion) Description

1 Analog input Al 32-bit, IEEE- Standard floating-point
2 Binary input Bl 1-bit

3 Analog output AO 32-bit, IEEE- Standard floating-point
4 Binary output BO 1-bit

5 flo;r;ifé?s(')int ADF 32-bit, IEEE- Standard floating-point
6 Internal integer ADI 16-bit

7 Internal Bytes DB 8-bit

The input and output are mainly for N2 network. The input is the data from N2 Slave to N2 network
and the output is the data from N2 network to N2 Slave.

Analog.Inputs Analog Outputs
t— 4+—
Virtual Object
Binary inputs Bipary Outputs
+— s

Eloats Integér* Byte

The object of N2 Slave has groupihg”and severy group data can set the address of 0-255,
abbreviated for NPA (Network Point Address).

Every object has its property which includes data contens (Al and AO object), object status (Bl and
Bl object data), planning approach (if COS can respond or not) and so on. The property can read or
write command but the data value of analog output and digital output requires the Override
command to write in.

The object of N2 support function of COS (output in the change of status) and if COS starts, object

of AO, BI, and BO will automatically record under the data change and respond under the poll.

N2 Slave device waits for the indentify command after the inverter starts and starts for the

communication with network after receiving the indentify command.
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4.8.4. MetaSys N2 Communication Protocol in F510 Model

F510 models support four NPT, Al, AO, Bl and BO but DO NOT support the following functions:
e Do not support only for the property or field that JCI used.

e Do not support functions of Analog Alarm and Analog Warning in Al. The related fields can
read or write but do not have corresponding action.

e Do not support functions of OverRide in Al and BIl. The inverter does not have error message
for giving the OverRide command in Al and Bl but do not have corresponding action.

e  Support functions of OverRide in AO and BO but values of AO and BO do not restore to defult

value when removing OverRide function.

The followings are the supporting properties list in Al, AO, Bl and BO for F510 models:

(1) Al Property List

No. Data Type Description Notes
1 Byte Object Configuration READ/ WRITE
2 Byte Object Status Only READ
3 Float Analogrinput Value Only READ
(2) Bl Property List
No. Dq‘a‘fbﬁe\ \p){“ Description R Notes
1 Byte Object Configuration READ/ WRITE
2 Byte Object Status Only READ
(3) AO Property List
No. Data Type N Se&c\ripti‘qnsi“\é Notes
1 Byte Object Configuration READ/ WRITE
2 Byte Object Status Only READ
3 Float Current Value READ/ OverRide
(4) BO Property List
No. Data Type Description Notes
1 Byte Object Configuration READ/ WRITE
2 Byte Object Status READ/ OverRide
3 Integer Minimum On-time READ/ WRITE
4 Integer Minimum On-time READ/ WRITE
5 Integer Maximum Cycles/Hour READ/ WRITE
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The followings are parameters F510 models can read and write via MetaSys communication.

Analog input property list (READ)

No. Object Name F510 Parameters Unit Classification Range
02-03 Motor Rated Rotation .
Al1 Motor R-RPM No Units R 0 ~ 60000
Speed
Al2 Motor R-Volt 02-04 Motor Rated Voltage Volt R 0~240.0/0~480.0
AlI3 Motor R-HP 02-05 Motor Rated Power horsepower R 0~600.00
02-06 Motor Rated
Al4 Motor R-Hz HZ R 0.00 ~ 400.00
Frequency
, 09-00 INV Communication )
AlS Comm Station . No Units R 1-254
Station Address
Al Commsel | 0901 Communication No Units 3 0~3
Mode Selection
Al7 BaudRate 09-02 Baud Rate Setting No Units R 0~5
Al8 CarrierFreq 11-01 Carrier Frequency KiloHertz R 0~16
12-16 F
AI9 Freq cmd 6 Frequency HZ R 0.00 ~ 400.00
Command
Al10 Frequency 12-17 Output Frequency HZ R 0.00 ~400.00
Al11 Current 12-18 Output Current Amps R 0.0~6553.5
Al12 Control Mode 12-24 Control Mode No Units R 0~5
Al13 TM2 AIN 12-25 Al1 Input Volt R 0~100.0
Al14 TM2 AIN2 12-26 Al2"lnput Volt R 0~100.0
Al15 Error code 12480%ncent Fagl No Units R 0~45
Message
Analog output property list (READ/ Write)
A\ (o 3 N
No. Obje&\lame ,“‘\{;‘ F510 Parameters Unik(\"&lasﬂfib%tmn Range
AO1 Set frequeney. Register 2502H HZ R/W 0~400.00
Yol
AO2 AO1 Register 2505H oly R 0.00 ~ 100.00
Amps
: Volt/
AO3 AO2 Register 2506H R 0 .00 ~ 100.00
Amps

AO4 Runsource | 00702 Main Run Command | - 7\, .. RIW 0~4
Source _Sélection

00-05 Main Frequency

AO5 FrequenceComm Command Source No Units R/W 0~6
Selection

AO6 | FreqUpperLim | 00712 Upper Limit HZ RIW 0-109
Frequency

AO7 | FreqlowerLim | 0013 Lower Limit HZ RIW 0-109
Frequency

AO8 Acc Time1 00-14 Acceleration Time 1 seconds R/W 0~6000.0

AO9 Dec Time1 00-15 Deceleration Time 1 seconds R/W 0 ~6000.0

AO10 Motor R-Amp 02-01 Motor Rated Current Amps R/W 1~999.9

AO11 | FreqCommandt | 02701 Frequency Setting of HZ RIW 0 ~ 400.00
Speed-Stage 0

-01F i f

AO12 | FreqCommandz | 0601 Frequency Setting o HZ RIW 0 ~ 400.00
Speed-Stage 1

AO13 | FreqCommanda | 06702 Frequency Setting of HZ RIW 0 ~ 400.00

Speed-Stage 2

AO14 | FreqCommand4 | 06-03 Frequency Setting of HZ R/W 0 ~400.00
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No. Object Name F510 Parameters Unit Classification Range

Speed-Stage 3

AO15 | FreqCommands | 06704 Frequency Setting of HZ RIW 0 ~ 400.00
Speed-Stage 4

AO16 | FreqCommands | 06702 Freauency Setting of HZ RIW 0 ~ 400.00
Speed-Stage 5

AO17 | FreqCommangy | 0-08 Freauency Setling of HZ RIW 0 ~ 400.00
Speed-Stage 6

AO18 | FreqCommandg | 06707 Frequency Setting of HZ RIW 0 ~ 400.00
Speed-Stage 7

- F i f

AO19 | FreqCommandg | 06708 Frequency Setting o HZ RIW 0 ~ 400.00
Speed-Stage 8

AO20 | FreqCommandio | 06709 Frequency Setting of HZ RIW 0 ~ 400.00
Speed-Stage 9

AO21 | FreqCommand1 | 06710 Frequency Setting of HZ RIW 0 ~ 400.00
Speed-Stage 10

AO22 | FreqCommangiz | 0611 Frequency Setting of HZ RIW 0 ~ 400.00
Speed-Stage 11

AO23 | FreqCommangi3 | 0612 Frequency Setting of HZ RIW 0 ~ 400.00
Speed-Stage 12

AO24 | FreqCommangia | 0613 Frequency Setting of HZ RIW 0 ~ 400.00
Speed-Stage 13

AO25 | FreqCommand1s | 06714 Ergauency Setting of HZ RIW 0 ~ 400.00
Speed-Stage 14

AO26 | FreqCommandie{fo0s 1o Freauency Setting of HZ RIW 0 ~ 400.00
Speed-Stage 15

07-00\M6émentary Power

AO27 PwrLSel Loss/Fault Restart No Units R 0~1
Selection

AO28 | RestartDelay | OO FRUlAUORESIAN A eeonds R 0 ~ 7200
Time

07-02 Number of Fault

AO29 RestartSel Auto-Restart No Units R 0~10
Attempts

AO30 StoppingSel 07-09 Stop Mode Selection No Units R/W 0-1

AO31 PID — P Gain 10-05 Proportional Gain (P) | No Units R/W 0~10.00

AO32 PID — 1 Time 10-06 Integral Time (1) No Units R/W 0~100.00

AO33 PID — D Time 10-07 Differential Time (D) No Units R/W 0-10.00

AO34 ReverseOper 11-00 Direction Lock No Units R/W 0~2

Selection
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Binary input property list (READ)

No Acti
No. Object Name ° c.tlon / Classification Range
Action
BI1 Run/ Stop Stop/ Run 0-1
BI2 Direction Forward/ R 0-1
Reverse
BI3 Status OK/ Fault R 0-1
Bl4 Abnormal Off/ On R 0-1
BI5 DI_1 Status Off/ On R 0-1
BI6 DI 2 Status Off/ On R 0-1
BI7 DI_3 Status Off/ On R 0-1
BI8 DI 4 Status Off/ On R 0-1
BI9 DI_5 Status Off/ On R 0-1
BI10 DI_6 Status Off/ On R 0-1
Binary output property list (READ/ WRITE)
No. Object Name No AC.'[IOH ! Classification Range
Action
BO1 Run/ Stop Stop/ Run R/W 0-1
BO2 Forward/ Forward/ R/W
0-1
Reverse Reverse
BO3 RY1 Stattis Off/ On R 0-1
BO4 RY.2 Siatus Off/ On R 0-1
BO5 RY3 Status Off/ On R 0-1
MetaSys N2 Ert0r €Code List
2 S i A\ %
Error Code ) »\\:’} Caus\e\'\
00 Without recevingddentify command at
power up
01 Receive the non-support command
02 Check Code occurs error
03 Receive the data of more than 256 bits
05 Incorrect command length
10 Data is out of the range
11 Save the undefined fields or the fields that
JCI dedicated
12 The parameter position is only for read
command.
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Chapter 5 Check Motor Rotation and Direction

This test is to be performed solely from the inverter keypad. Apply power to the inverter after all the
electrical connections have been made and protective covers have been re-attached.

Important: Motor rotation and direction only applies to standard AC motors with a base frequency of
60Hz. For 50Hz or other frequency AC motors please set the max frequency and base frequency in group
01 accordingly before running the motors.

€ LED Keypad Display

At this point, DO NOT RUN THE MOTOR, the LED keypad should display as shown below in Fig. 5.1 and all
LEDs are flashing. Next press the RUN key, all LEDs light on. See Fig 5.2. The motor should now be operating at
low speed running in forward (clockwise) direction. The value shown in the screen will change from 000.00Hz to
005.00Hz. Next press STOP key to stop the motor.

EEOTE
- - = -

MAT FAD REV 800 P

Fig 5.1: LED Keypad (Stopped) Fig 5.2: LED Keypad (Running)
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€4 LCD Keypad Display

At this point, DO NOT RUN THE MOTOR, the LCD keypad should display as shown below in Fig. 5.3 and the
speed reference 12-16=005.00Hz should be blinking at the parameter code “12-16". Next press the RUN key, see
Fig 5.4. The motor should now be operating at low speed running in forward (clockwise) direction. The parameter
code 12-17 shown at the bottom left corner of the screen will change from 12-17=000.00Hz to 12-17=005.00Hz.
Next press STOP key to stop the motor.

O

Monitor Monitor

Fref Ref
12-16=005.00Hz

12-17=005.00Hz
12-18=0001.2A

Fref Ref
12-16=005.00Hz

12-17=000.00Hz
12-18=0000.0A

Fig 5.3: Keypad (Stopped) Fig 5.4: Keypad (Running)

Notes:

- If the motor rotation is incorrect, power down the inverter.
- After the power has been turned OFF, wait at least ten minutes until the charge indicator

extinguishes completely before touching any wiring, circuit boards or components.
- Using Safety precaution, and referring to section 3.8 exchange any two of the three output
leads to the motor (U/T1, VIT2 and W/T3). After the wiring change, repeat this step and

recheck motor direction.
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Chapter 6 Speed Reference Command Configuration

The inverter offers users several choices to set the speed reference source. The most commonly used
methods are described in the next sections.

Frequency reference command is selected with parameter 00-05.
00-05: Main Frequency Command (Frequency Source)

This function sets the frequency command source.

Setting Range: 0to 5

To set parameter 00-05:

- After power-up press the DSP/FUN key

- Select 00 Basic Fun

- Press READ/ ENTER key

- Select parameter -05 with the UP/D@WN A and V¥ keys and press the READ/ ENTER key.

In the parameter list move curserto 00-05with the UP/DOWN keys and press READ/ ENTER key to
select.

00-05 Main Frequency Command Source Selection

: Kéypad

: External control (analog)
: Terminal UP / DOWN

: Communication control

: Pulse input

: PID

Range

a b~ W NP O

6.1 Reference from Keypad

Speed reference from the keypad is the default setting. Press the READ/ ENTER key first and use the
</RESET, A and V¥ keys to change the speed reference.



6.2 Reference from External Analog Signal (0-10V / 4-20mA)

Analog Reference: 0 — 10 V (Setting 00-05 = 1)

(s+) | (8) S1 S3 S5 24V | +10v | MT GND | GND | AL Al2
E 24VG S2 S4 S6 F1 F2 PO Pl AO1 § AO2 E
\
\
f Common/0V, GND —» \
a— Analog\
Control Terminals / Input Al1)\
User Terminals s EpEuE /l
<l I ,
| | y
| I /
I | /
| 7
—_— . 7
Connect shield to |<: y __:;"
controh ground terminal
< +
0-10V
Analog Reference: Potentiometer / Speed Pot (Setting 00-05 =A4)
g b
(s+) | (8 S1 S3 S5 24V | +10V | AT ‘6NI\D$\Q‘D All Al2
E |24ve | s2 sS4 S6 F1 F2 PO PI | A0t | AO2 E
\
? Common/0V,JGND ——» \,
= —_ L /
. =——F-—=F--
Control Terminals / | |
User Terminals | _ -}
Connect shield to <«— Analog
control ground terminal Input Al1
g *
+10VDC, +10V —»
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Analog Reference: 4 — 20mA (Setting 00-05 = 1)

(s+) | s) | s1 | s3 S5 24v | +10v| MT |GND [GND | A1 | AI2
E |24vG| s2 S4 S6 F1 F2 PO Pl | AO1 | AOD2 E
\
\
f Common, GND —» N
\
Control Terminals / \
-
User Terminals Analog Input Al2 S !
K ~ - — — /a ‘l
I I |
I I
IV | | !
MM | | //
sw2 il ] S I R
Set switch SW2 to ‘I
(Factory Default) Connect shield to
control ground terminal +
4 —20mA
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6.3 Reference from Serial Communication RS485 (00-05=3)

CNG6

7R

Control board —» 87654321

-«+— S+

Cable
Shield
\ - -
~—— -1t
) |
RS485 Port ’ I
/
———————————— 7))
RS485 PLC / Computer Conneciion g '
T o aNiUE & ] /
T ——
v

To set the speed teference fanthe inverter via serial communication parameter00-05 has be set to “3”
for frequency commangdrvia serial communication.

Default Communication Setting is: Address “1”, 9600, Bits/sec) »Start Bit, 1 Stop Bit, and No Parity

The serial communication link function uses RS485 Mgdbus RTU protocol and allows for:
1) Monitoring (data monitoring, function data checky-
2) Frequency setting.
3) Operation command (FWD, REV, and.other commands for digital input).
4) Write function data.

Frequency Reference Command Register

Inverter Frequency Reference Register: 2502 (Hexadecimal) - Bit 0 — Bit 15: 0.00 ~ 400.00 Hz



Examples:

Frequency Reference Command: 10.00 Hz (Inverter Node Address: 01)

Command String (hexadecimal): 01 06 25 02 03 E8 23 B8

To set the frequency reference to 10.00, a value of ‘1000’ (03E8h) has to be send to the inverter.
Frequency Reference Command: 30.00 Hz (Inverter Node Address: 01)

Command String (hexadecimal): 01 06 25 02 0B B8 24 44

To set the frequency reference to 30.00, a value of ‘3000’ (0BB8h) has to be send to the inverter.
Frequency Reference Command: 60.00 Hz (Inverter Node Address: 01)

Command String (hexadecimal): 01 06 25 02 17 70 2D 12

To set the frequency reference to 60.005"a value of ‘6000’ (1770h) has to be send to the inverter

Note: The last 2 bytes of the,command strings consist of a CRC16 checksum, please refer to section
4.5 of the instructien.manual for'additional information.



6.4 Reference from two Analog Inputs

Analog input Al1 is used as master frequency reference and analog input Al2 is used as auxiliary
frequency reference.

Analog Reference All: 0 — 10 V (Setting 00-05 = 1)
Analog Reference Al2: 0 — 10V (Setting 00-06 = 1, 04-05 =1)

’ i Dipswitch SW2
All — Analog Input 1 Al2 — Analog Input 2 ?Se?gusltet:“?)g (Dgfault V)
0~10V 0~10V 0 Setto V'
0~10V 4 ~ 20mA 1 Setto ‘I
S+ | ) | st s3 S5 24v | +10v| MT [GND | GND | AIL| AI2
E |24vG | s2 S4 S6 F1 F2 PO PI AO2 E
\
\
? Common/0V, GND —» \
\
Control Terminals / Analag Input Al1 \
User Terminals :
Analog Input Al2 |
|
—= |
|/
| /
i,

Connect shield.to
control grouwnd terminal

6.5 Change Frequency Unit from Hz to rpm

Enter the number of motor poles in 16-03 to change the display units from Hz to rpm.

16-03 Display unit

0: Display unit is Hz (Resolution is 0.01Hz)

1: Display unit is % (Resolution is 0.01%)

2~38: Display unit rpm, (uses number of motor poles to calculate)
Range 40~9999: 100% is XXXX with no decimals (integer only)
10001~19999: 100% is XXX.X with 1 decimal

20001~29999: 100% is XX.XX with 2 decimals

30001~39999: 100% is X.XXX with 3 decimals

Example: Motor poles 4, 16-03 = 4.



Chapter 7 Operation Method Configuration (Run / Stop)

The inverter offers users several choices to run and stop from different sources. The most commonly
used methods are described in the next sections.

Operation command is selected with parameter 00-02.
00-02: Run Command Selection

This function sets the frequency command source.
Setting Range: 0 to 3

To set parameter 00-01:

- After power-up press the DSP/FUN key

- Select 00 Basic Fun

- Press READ/ ENTER key

- Select parameter -01 with the UP/DOWN A and V¥ keys and press the READ/ ENTER key.

In the parameter list move cursorte, 00-01 with the UP/DOWN keys and press READ/ ENTER key to
select.

00-02 Rufis Command Selection
0: Keypad control

Range 1: Extepnaliterminal control
2: Cemmunication control
3: PC

7.1 Run/Stop from the Keypad (00-:02=0) — Default Setting

Use the RUN key to run the drive in forward direction and the
FWD/REYV key to change the motor direction. (Note: to disable

reverse direction set parameter 11-01 to 1) Monttor

Fref Ref
12-16=005.00Hz

Press STOP key to stop the inverter. (Note: Stop method can be set o
with parameter 07-09, default is deceleration to stop). (252000000




7.2 Run/Stop from External Switch / Contact or Pushbutton
(00-02=1)

Use an external contact or switch to Run and Stop the inverter.

Permanent Switch / Contact

(s+) | (s-) S1 | s3 S5 24V | +10V| MT | GND [ GND | AN Al2
E S2 S4 S6 F1 F2 PO PI AO1 | AD2 E
/
/
/ Common/
[ 24VG
\ —
N | ~®— Forward Command/FWD
— — —e— -
Connect ?
Scrg(rawltcilrcflo \ Control Terminals /
ground Start /'Stop Switch User Terminals
: (\Maintained)
terminal
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7.3 Run/Stop from Serial Communication RS485 (00-02=3)

CN6
Control board —» 87654321
S-—>»
<«—S+
Cable
Shield
\ - -
S~——Th
) |
RS485 Port Y |
/
O /)
RS485 PLC / Computer Connection ¢ <
+ R 0 g
e
v

To control (Run/Stop) the inverter via serial communication parameter00-02 has be set to either a “3
for communication contral.

Default Communication Setting is: Address “1”, 9600, Bits/sec) »Start Bit, 1 Stop Bit, and No Parity

The serial communication link function uses RS485 Mgdbus RTU protocol and allows for:
1) Monitoring (data monitoring, function data checky-
2) Frequency setting.
3) Operation command (FWD, REV, and.other commands for digital input).
4) Write function data.

Command Register
Inverter Command Register: 2501 (Hexadecimal)
Bit 0: Run Forward

Bit 1: Run Reverse
Bit 2 ~ Bit 15: Refer to the chapter XX of this manual



Examples:

Run Forward Command (Inverter Node Address: 01)
Command String (hexadecimal): 01 06 25 01 00 01 12 C6
Run Reverse Command (Inverter Node Address: 01)
Command String (hexadecimal): 01 06 25 01 00 03 93 07
Stop Command (Inverter Node Address: 01)
Command String (hexadecimal): 01 06 25 01 00 00 D3 06

Note: The last 2 bytes of the command strings consist of a CRC16 checksum, please refer to section
4.5 of the instruction manual for additional information.



Chapter 8 Motor and Application Specific Settings

It is essential that before running the motor, the motor nameplate data matches the motor data in the
inverter.

8.1 Set Motor Nameplate Data (02-01, 02-05)

02-05 Rated power of motor 1

The nominal motor rated capacity is set at the factory. Please verify that the motor name plate data
matches the motor rated capacity shown in parameter 02-05. The setting should only be changed when
driving a motor with a different capacity.

Range: 0.00 to 600.00 kW (1HP = 0.746 kW)

To set parameter 02-05:

- After power-up press the DSP/FUN key

- Select 02 Motor Parameter

- Press READ/ ENTER key

- Select parameter -01 with,the ' UP/DOWN"A and V¥ keys and press the READ/ ENTER key.

Default values varybased on the,ifiverter model.

02-01 Rated currentof motor 1

The motor rated current is set at the factory based,on the invertermodel. Enter the motor rated current
from the motor nameplate if it does not match the value shown'in parameter 02-01.

Setting range: 0.01 to 600.00A

To set parameter 02-01:

- After power-up press the DSP/FUN key

- Select 02 Motor Parameter

- Press READ/ ENTER key

- Select parameter -01 with the UP/DOWN A and V¥ keys and press the READ/ ENTER key.




8.2 Acceleration and Deceleration Time (00-14, 00-15)

Acceleration and Deceleration times directly control the system dynamic response. In general, the
longer the acceleration and deceleration time, the slower the system response, and the shorter time,
the faster the response. An excessive amount of time can result in sluggish system performance while
too short of a time may result in system instability.

The default values suggested normally result in good system performance for the majority of general
purpose applications. If the values need to be adjusted, caution should be exercised, and the changes
should be in small increments to avoid system instability.

00-14 Acceleration time 1
00-15 Deceleration time 1

These parameters set the acceleration and deceleration times of the output frequency from 0 to
maximum frequency and from maximum frequency to 0.

To set parameter 00-14 or 00-15:

- After power-up press the DSP{FUN/key

- Select 00 Basic Fun

- Press READ/ ENTERkey

- Select parameter#14-or -15 withithe UP/DOWN A and V¥ keys andpress the READ/ ENTER key.

Acceleration and deceleration times are represented by the threexmost significant (high order) digits.
Set acceleration and deceleration times with respect to maximum freguency. The relationship between
the set frequency value and acceleration/deceleratignitimes is as, follows:

A A
g Maximum f g Maximum f
e aximum frequency e aximum frequency
g RUN STOP Set fréquency g RUN jmm N sSTOP
o o 7 N
Q Q / N
= b / N\
5 5 N Set frequency
= = AN
(@] (@] N
N
> Time i > Time
DI > < «— »
Acceleration time Deceleration time Acceleration time Deceleration time
Set Frequency = Maximum Frequency Set Frequency < Maximum Frequency

Note: If the set acceleration and deceleration times are set too low, the torque limiting function or stall prevention
function can become activated if the load torque and or inertia are relatively high. This will prolong the
acceleration and or deceleration times and not allow the set times to be followed. In this case the acceleration and
or the deceleration times should be adjusted.
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8.3 Torque Compensation Gain (01-10)

This parameter sets the relationship between output frequency and output voltage. Constant torque
applications have the same torque requirements at low speed as well as at high speed.

Initial Setup

For Variable Torque / Normal Duty applications set parameter 01-10 to an initial value of 0.5.
For Constant Torque / Heavy Duty applications set parameter 01-10 to an initial value of 1.0.
01-10 Torque compensation gain

This parameter sets the torque boost for motor 1.

Setting range: 0.0to0 2.0

To set parameter 01-10:

- After power-up press the DSP/FUNkey

- Select 01 V/F Pattern

- Press READ/ ENTER ke€YV.

- Select parameter-10:with theUP/DOWN A and V¥ keys and press thé'/READ/ ENTER key.

Increase value when:
e The wiring betWween the inverter and the motor verytooilong
e The motor size'is smaller than the inverter size

Note: Gradually increase the torque compensation value and-make sure the output current does not exceed
inverter rated current.

Reduce value when:
e Experiencing motor vibration
e Over Current Fault
e Overload Fault

Important: Confirm that the output current at low speed does not exceed the rated output current of the inverter.

Warning: A larger than required torque compensation gain value creates over-excitation at low
speeds, continued operation may cause the motor to overheat. Check the characteristics of the
motor for additional information.
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8.4 Automatic Energy Savings Function (11-19)

In the V/F control mode the automatic energy saving (AES) function automatically adjusts the output
voltage and reduces the output current of the inverter to optimize energy savings based on the load.

The output power changes proportional to the motor load. Energy savings is minimal when the load
exceeds 70% of the output power and savings become greater when the load decreases.

The parameter of automatic energy saving function has been set at the factory before shipment. In
general, it is no need to adjust. If the motor characteristic has significant difference from TECO
standard, please refer to the following commands for adjusting parameters:

Enable Automatic Energy Savings Function

To set parameters 11-19 to 11-24:

- After power-up press the DSP/FUN key

- Select 11 Auxiliary Function Group

- Press READ/ ENTER key

- Select parameter -19 to -24 with thestUR/DOWN A and V¥ keys and press the READ/ ENTER key.

(1) To enable automatic energy.savingfuretion set 11-19 to 1.
(2) Filter time of automati€'energy sawing<(11-20)
(3) Commissioning parameter of energy saving (11-21 to 11-22)

In AES mode, the'optimumwoltage value is calculated based on.the load powerrequirement but is also
affected by motor tempé€rature and motor characteristic.

In certain applications the optimum AES voltage needs\to be adjusted in order to achieve optimum
energy savings. Use the following AES parameters\for manual adjustment:

11-21: Voltage limit value of AES commissioning opération

Sets the voltage upper limit during automatic energy saving. 100% corresponds to 230V or 460V
depending on the inverter class used.

Voltage Limit

A

11-21

_ Output
~ Voltage

11-21

Voltage limit value of commissioning operation
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11-22: Adjustment time of automatic energy saving

Sets sample time constant for measuring output power.

Reduce the value of 11-22 to increase response when the load changes.

Note: If the value of 11-22 is too low and the load is reduced the motor may become unstable.

11-23: Detection level of automatic energy saving
Sets the automatic energy saving output power detection level.

11-24: Coefficient of automatic energy saving
The coefficient is used to tune the automatic energy saving. Adjust the coefficient while running the
inverter on light load while monitoring the output power. A lower setting means lower output voltage.

Notes:

- If the coefficient is set to low the motor may stall.

- Coefficient default value is based on the inverter rating. Set parameter 13-00. If the motor power does not
match the inverter rating.
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8.5 Emergency Stop

The emergency stop time is used in combination with multi-function digital input function #14
(Emergency stop). When emergency stop input is activated the inverter will decelerate to a stop using
the Emergency stop time (00-26) and display the [EM STOP] condition on the keypad.

Note: To cancel the emergency stop condition the run command has to be removed and emergency stop input
deactivated.

Example: Emergency Stop Switch set for input terminal S5 (03-04 = 14).

s+) | (s-) | st s3 S5 | 24v | +1tov| MT |GND | GND | At | AR

E 24VG| S2 S4 S6 F1 F2 PO PI AO1 | AO2 E

<&— Emergency Stop

AN
\ —
e Sl ?
Emergency .
Connect shield Stop Switch Control Terminals /
to control User Terminals

ground
terminal

00-26 Emergency stop time

Range 0.0~6000.0 Sec




8.6 Direct / Unattended Startup

The unattended startup function prevents the inverter from starting automatically when a run command
is present at time of power-up. To use USP command set one of the multi-function digital input
functions to #50 (USP Startup).

A |
Power Supply p— t
| | | | |
T | T | _l
Run Command : : : : —t
| | | | |
| | | | | | |
Fault (Alarm) T T — T T T — t
| | | | | |_| | | |
Fault Reset : : : : : 1 : : : —t
T T | | [ | _I_I_l
| | | | [ | | |
USP Command T : T —T T T T »— t
I o I o | 11 I
L L e R Y [~ T I T T T
| | | | | [ 11 |
Output Frequency | o | o/ I 1/
: [ | [ [ | >t
[ ¢ I ) [ )
USP aCth? onpower-up, USP not active, when When run.command is off at
USPwatning clears when  fault is reset the inverter  power-up and USP is active
fun command,is removed.  restarts automatically. the inverter starts normally.

Unattended Startup, Protection
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8.7 Analog Output Setup

Signal: Use parameter 04-11 to select the analog output signal for AO1 and parameter 04-16 to select
the analog output signal for AO2.

Gain: Use parameter 04-12 to adjust the gain for AO1 and parameter 04-17 to adjust the gain for AO2.
Adjust the gain so that the analog output (10V/20mA) matches 100% of the selected analog output
signal (04-11 for AO1 and 04-16 for AO2).

Bias: Use parameter 04-13 to adjust the bias for AO1 and parameter 04-18 to adjust the bias for AO2.
Adjust the bias so that the analog output (0V/4mA) matches 0% of the selected analog output signal

(04-11 for AO1 and 04-16 for AO2).

Example: Analog Output 1 Wiring

(S+) (S-) | s1 S3 S5 24v | +10v| MT | GND | GND Al2

E 24vG | S2 sS4 S6 F1 F2 PO PI E
? \
\
Common/ ; \
, GND Analog \

Control Terminals¥

. Output1 |
User Terminals /
Connect shield R : ,/

o————//

to control <
ground terminal

-+

04-11 | AO1 function Setting

0: Output frequency 14:"Reserved

1: Frequency command 15: ASR output

2: Output voltage 16: Reserved

3: DC voltage 17: g-axis voltage

4: Output current 18: d-axis voltage

5: Output power 19: Reserved
Range 6: Motor speed 20: Res<.erved

7: Output power factor 21: PID input

8: Al1 input 22: PID output

9: Al2 input 23: PID target value

10: Torque command 24: PID feedback value

11: q -axis current 25: Output frequency of the soft starter

12: d-axis current 26: PG feedback

13: Speed deviation 27: PG compensation amount




04-12 AO1 gain value

Range 0.0~1000.0%

04-13 AO1 bias-voltage value
Range -100.0~100.0%

04-16 AQO2 function Setting
Range See parameter 04-11
04-17 AO2 gain value

Range 0.0~1000.0%

04-18 AO2 bias-voltage value
Range -100.0~100.0%

Analog Output Signal

10V(or 20mA) x Gain

(20mA) 10V

Biass.{

(4mA)OV
Bias {

-10v

(-10V) x Gain

0%.,,

Analog output level adjustment

100%

Monitor Signal




Chapter 9 Using PID Control for Constant Flow / Pressure

Applications

9.1 What is PID Control?

The PID function in the inverter can be used to maintain a constant process variable such as pressure,

flow, temperature by regulating the output frequency (motor speed). A feedback device (transducer)

signal is used to compare the actual process variable to a specified setpoint.

the set-point and feedback signal is called the error signal.

The difference between

The PID control tries to minimize this error to maintain a constant process variable by regulating the

output frequency (motor speed).

(Bias) |
10-03=34,7,8 ‘0o PID=0FF|
£200% Limit + 10-25=0 | N2 !
+ (PID output gam)
+ | Frequency
76 o | Reference
“ 10-03=1,2,5,6 1 (Fref)
10-03=xx1xb
PID\Output 10-25=1
PID=OFF
1. 10-03=0 (PID Disabled)
2. during JOG, mode
3. multi - function digitalinput
(03-00 - 03-07" getting,=29)
10-14 10-23
| P) 0 "(_)0% 100%
Target
Value >9 10-06 % (10-10
10-00 | - Primary
| 100% -100% delay)
: (D) (I-Limit) (PID Limit)
| 10-03=1,3,5,7
i Integral Reset
| PID Input . . .
| (Deviat?on) ? 10-03=2,4,6,8 (usmg Mult|—funct|on
| (Feedback 10-03=x0xxb Digital Input)
| Gain) O
Foeaback o 10-04_}-0¢ D)+
aue 10-07
1001 2

10-03=x1xxb

The amplitude of the error can be adjusted with the Proportional Gain parameter 10-05 and is directly

related to the output of the PID controller, so the larger gain the larger the output correction.
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Example 1: Example 2:

Gain=1.0 Gain=2.0

Set-Point = 80% Set-Point = 80%

Feedback = 78% Feedback = 78%

Error = Set-point - Feedback = 2% Error = Set-point - Feedback = 2%
Control Error = Gain x Error = 2% Control Error = Gain x Error = 4%

Please note that an excessive gain can make the system unstable and oscillation may occur.

The response time of the system can be adjusted with the Integral Gain set by parameter 10-06.
Increasing the Integral Time will make the system less responsive and decreasing the Integral Gain
Time will increase response but may result in instability of the total system.

Slowing the system down too much may be unsatisfactory for the process. The end result is that these
two parameters in conjunction with the acceleration (00-14) and deceleration (00-15) times are
adjusted to achieve optimum performance for a particular application.

For typical fan and pump applicationsi@Proportional Gain (10-05) of 2.0 and an Integral Time
(10-06) of 5.0 sec is recommendeds

10-03 PID controb mode

PID control can be enabled by setting parameter 10-03"to Sxx1b’

10-03 PID control mode

xxx0b: PID disable

xxx1b: PID enable

xx0xb: PID positive characteristic
xx1xb: PID negative characteristic
x0xxb: PID error value of D control
x1xxb: PID feedback value of D control
Oxxxb: PID output

1xxxb: PID output +target value

Range




Commonly used PID control modes

0001b: Forward operation: PID operation enabled, motor speeds increases when feedback signal is
smaller than set-point (most fan and pump applications)

0011b: Reverse operation: PID operation enabled, motor slows down when feedback signal is smaller
than set-point (e.g. level control applications)

To set parameter 10-03:

- After power-up press the DSP/FUN key

- Select 10 PID Control

- Press READ/ ENTER key

- Select parameter -03 with the UP/DOWN A and V¥ keys and press the READ/ ENTER key.

Important: To use the PID function parameter 00-05 (Main Frequency Command Source Selection)
has to be set to 5 for PID reference.

9.2 Connect Transducer Eeedback Signal (10-01)

The PID function in the invertef

Depending on the type“ofifeedbaclketransducer used, the inverter can be setup for either 0-10V or a
4-20mA feedbackstransducer:

Feedback Signal 4 — 20mA{(10-01 = 2) - SW2 = |

. 4 \ N

(S+) (S-) | st S3 S5 24V | +10V,| SMT GN{) CNGND | A1 [ Al2
E |24vG| s2 S4 S6 F1 F2 RO PI AO1 | AD2 E
\
\
? Commion, GND ——» N
\
Control Terminals / \
. |
User Terminals Analog Input Al2 - —————— _ |
g -~ _ _ — — /} :
I I |
I I |
|V | I
M\ /M | I,
sw2 Il ------ .y
_ . Connectshieldto [~~~ 7

terminal



Feedback Signal 0 — 10V (10-01 =1) - SW2 =V

(S+) | (S+) S1 S3 S5 24v | +10v| MT | GND | GND| AI1 | Al2
E |24vG| s2 S4 S6 F1 F2 PO PI AO1 | AO2 E
\
\
? Common, GND —» \\
\
Control Terminals / \
Analog Input Al2 -
User Terminals 9inp - - ‘|
K‘ _____ __’/] I
I I ,
I I |
|V | I
/e Van\ | I,
sw2[ 1l Se I o=
. o Connectshieldto | ~— —~ 7
Set switch SW2 to 'V control ground terminal
- +
0 — 10Vdc

9.3 Engineering Units

The PID setpoint scaling can be selected with parameter 16-03,and 16-04.

Example: 0 — 200.0 PSI Setpoint, set 16086 12000.(1 decimal, range 0 — 200) and 16-04 to 2 (PSI).

9-4



9.4 Sleep / Wakeup Function

The PID Sleep function can be used to prevent a system from running at low speeds and is frequently
used in pumping application. The PID Sleep function is turned on by parameter 10-29 setto 1. The
inverter output turns off when the PID output falls below the PID sleep level (10-17) for the time
specified in the PID sleep delay time parameter (10-18).

The inverter wakes up from a sleep condition when the PID output (Reference frequency) rises above
the PID wake-up frequency (10-19) for the time specified in the PID wake-up delay time (10-20).

10-29 =0: PID Sleep function is disabled.

10-29 =1: PID sleep operation is based on parameters of 10-17 and 10-18.

10-29 =2: PID sleep mode is enabled by multi-function digital input

Refer to figure 4.4.74 (a) and (b) for PID sleep / wakeup operation.

Target +
Value

Freq Reference

(Fref)

O—¢ PID
Feedback )
Value

Output

Frequency
A

O
X3 up

function

N
A

!

Soft Start
$P|D=0FF -
& Output
Frequency
PID=ON t (Fout)
RN

10-29=0
10-29=1.0r 2

Wake- up

Frequency'Reference \,/

(Fref)

Frequency
(10-19)

Sleep
Frequency

A

(10-17)
Fmin

/

(01-08)

N

Output Frequency (Fout)

\4
—

sleep delay time
(10-18)

/

wake u'p delay time
(10-20)

PID Sleep Function



Chapter 10 Troubleshooting and Fault Diaghostics

10.1 General

Inverter fault detection and early warning / self-diagnosis function. When the inverter detects a fault, a
fault message is displayed on the keypad. The fault contact output energizes and the motor will coast to
stop (The stop method can be selected for specific faults).

When the inverter detects a warning / self-diagnostics error, the digital operator will display a warning or
self-diagnostic code, the fault output does not energize in this case. Once the warning is removed, the
system will automatically return to its original state.

10.2 Fault Detection Function

When a fault occurs, please refer to Table 10.2.1 for possible causes and take appropriate measures.

Use one of the following methods to restart:
1. Set one of multi-function digital input terminals (03-00, 03-05) to 17 (Fault reset); activate input
2. Press the reset button on the keypad and clear fault message.
3. Power down inverter wait until keypad goes blank and power-up the inverter again.

When a fault occurs, the fault message is stored in the fault history (see group 12 parameters).

Table 10.2.1 Fault information and possible solutions

LED display Description ’3(\ Cause Possible solutions
ocC « Acceleration time is too short.

over current

The inverter outptit eurrent
exceeds the®vercurrent

«'Contactor at the inverter output side.
» A'special motor or applicable
capacity is greater than the inverter

Extend acceleration time.
Check the motor wiring.

nr level (afound 200% of the ot « Disconnect motor and try
] inverter,rated current): ) funning inverter.
UL « Short circuit or ground fault. g
SC . A = A
short circuit g SHoft Gitcuit orgpay 3=t (Q8-% « Check the motor wiring.
Inverter output short circuit 1). Disconnect motor and tr
qr or ground fault. « Motor damaged (insulation). o Y
L . A running inverter.
- « Wire damage ordeierioration.
GF « Replace motor.

Ground fault

The current to ground
exceeds 50% of the
inverter rated output
current (08-23 = 1, GF
function is enabled).

« Motor damaged (insulation).
«'Wire damage or deterioration.
« Inverter DCCT sensors defect.

Check the motor wiring.
Disconnect motor and try
running inverter.

Check resistance between
cables and ground.
Reduce carrier frequency.

ov
Over voltage

-

DC bus voltage exceeds the
QV detection level:

410Vdc: 200V class
820Vdc: 400V class

(For 400V class, if input
voltage 01-14 is set lower
than 400V, the OV detection
value will is decreased to
730Vvdc).

« Deceleration time set too short,
resulting in regenerative energy
flowing back from motor to the
inverter.

« The inverter input voltage is too high.

« Use of power factor correction
capacitors.

« Excessive braking load.

« Braking transistor or resistor
defective.

« Speed search parameters set
incorrectly.

« Increase deceleration time

Reduce input voltage to
comply with the input voltage
requirements or install an AC
line reactor to lower the input
voltage.

Remove the power factor
correction capacitor.

Use dynamic braking unit.
Replace braking transistor or
resistor.

Adjust speed search
parameters.
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LED display

Description

Cause

Possible solutions

uv
Under voltage

DC bus voltage is lower
than the UV detection level
or the pre-charge contactor
is not active while the
inverter is running.

190Vdc: 200V class;
380Vdc: 400V class

(The detection value can be
adjusted by 07-13).

« The input voltage is too low.
« Input phase loss.
« Input voltage fluctuation.

« Pre-charge contactor damaged.
« DC bus voltage feedback signal

value not incorrect.

Check the input voltage.
Check input wiring.

Check power source

Replace pre-charge contactor
Replace control board or
complete inverter.

inpuIthlﬁase « Check if the main wiring
loss « IPL occurs. connection is correct.
_ ~|» Terminal screws of R/L1, S/L2 or o Check if the terminal screw

Phase_loss at the.mPUt side T/L3 are loose or lost. gets loose.

of the inverter or input | | fl L bi . .

1O voltage imbalance, active  |° nput voltage fluctuation is too big. |« Make sure having stable input
| | when 08-09 = 1 (enabled). |* Input Voltage is imbalance per phase| voltage or turn off IPL
- « Aging of the capacity on main circuit | detection function.
inside inverter « Replace the circuit board or
inverter
OPL « Wiring loose in inverter output L
output phase |Phase loss at the output terminal « Check output wiring / faster
_'0f side of the inverter, active I\jrr?ma -t g vis loss i 109 Screws.
l, “_“ when 08-10 = 1 (enabled). | 0 OF .ra i - ° |« Check motor & inverter rating.
— _ of the inverter rated current.
OH1 The temperature of the heat
Heatsink [sink is too high. » Install fan or AC to cool
overheat «'‘Ambient temperature too high. surroundings.

Note: when QH1 fault « cooling fan failed » Replace cooling fan.
mEN occurs three t_imes within « Carrier frequency set too high. « Reduce carrier frequency.
LirT f|ve_ minutes, it is required to |« Load too heavy. . Réduce load / Measure
- wait 40 minutes before

resetting the fadlt. output current

I\?c!-t'gr Motor ovérheating : « The surrounding temperature,of

overheating

1y
i

The input of PTC (Positive
Temperature Coefficient )
exceeds the overheat
protection level

motor is toe.high.
o The input of PTC«(*Positive

Temperature Coefficient ) exceeds

the overheat protection level.

Check the surrounding
temperature of motor.

Check MT and GND terminal
wiring be correct.

OoL1 .
Motor Internal motor overload « Voltage setting V/F mode too high, Check Vit curve.
overload protection tripped. active resulting in over-excitation of the « Check motor rated current
_ o o motor. « Check and reduce motor
when protection curve
o — « Motor rated current (02-01) set .
LI 08-05 = xxx1. incorrectly. load, check and operation
- « Load too heavy. duty cycle.
I novlc_a?ter Inverter thermal overload « Check V/f curve.
overload ﬁrote_ctlonrttrlppedi g « Voltage setting V/F mode too high, |« Replace inverter with larger
an inverter overloa . .
occurs 4 times in five .res””'”g o f rating.
w1 minutes, it is required to in over-excitation of the motor. « Check and reduce motor
__— wait 4 minutes before e Inverter rating too small. load, check and operation
resetting the fault. * Load too heavy. duty cycle.

Ove(r);[)rque Inverter output torque is » Check over torque detection
detection Fc;?(;fé Bh:}[gcgi%g ?e(voej/I()a;or parameters (08-15 / 08-16).
. the time specified in 08-16. |° Load too heavy. « Check and reduce motor
" ”— Parameter 08-14 = 0 or 2 load, check and operation

—_ - to activate. duty cycle.
Undéjr-[orque Inverter output torque is « Sudden drop in load. « Check under torque detection
detection | lower than 08-19 (under |+ Belt break. parameters (08-19 / 08-20).
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LED display

Description

Cause

Possible solutions

_
_i_

torque detection level) for
the time specified in 08-20.
Parameter 08-18 =0 or 2
to activate.

Check load / application.

CE | No Modbus communication
comng::ggatlon received in for the time
specified in 09-06 . . « Check connection
- (communication error : (H:grs]tn gglone?igr)r:rmlrr?i gﬁﬁen' « Check host computer /
I~ detection time). PP g software.
. Active when 09-07(= 0 to
2).
FB PID feedback signal falls
PID feedback | pelow level specified in
loss 10-12 (PID feedback loss
detection level) for the time |« Feedback signal wire broken « Check feedback wiring
i specified in 10-13 « Feedback sensor broken. « Replace feedback sensor.
I~ (Feedback loss detection
- time). Active when
parameter (10-11 = 2).
Safest;/rgwitch « Terminal board Input F1 and F2 are
: not connected. « Check F1 and F2 connection
Inverter safey swilches 1, 08-30'is set to 1: Coast to stop, and |+ Check digital terminal(58) is
1 pen. digital terminal switch (58) is turned | turned on
010 on.
SS1
Safety switch , « When 08-30 is set to O: - , ,
Inverter safety switches Deceleration to stop, and digital « Check digital terminal(58) is
—1— open. terminal switch(58) is turned on. turned on.
J200
LED display Ei%éription }:\aﬁtse ’ « <\ g Possible solutions
EF1 .
External fault (Terminal S1)
External 2" | Active when 03-00= 25, and
CC | Inverter external fault
| selection 08-24=0 or 1.
Extoes oyt | EXternal fault (Terminal S2)
(S2) Active when 03-01= 25, and
'—,: = Inverter external fault
[ selection 08-24=0 or 1.
ExterEnFa?fauIt External fault (Terminal S3) « Multi-function input function
(S3) Active when 03-02= 25, and |« Multifunction digital input external set incorrect| P
CC Inverter external fault fault active. Check wiri y-
I_~ ) |selection 08-24=0or 1. * Jheckwinng
EF4 .
External fault (Terminal S4)
" | Active when 03-03= 25, and
'—':, | Inverter external fault
I~ selection 08-24=0 or 1.
EF5 External fault (Terminal S5)
Ext | fault
XS | Active when 03-04= 25, and
(S5)
— CC Inverter external fault
—1— selection 08-24=0 or 1.
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LED display Description Cause Possible solutions
ExterEnZ?fauIt Extgrnal fault (Terminal S6) « Multi-function input function
(S6) Active when 03-05= 25, and |« Multifunction digital input external ti "
— ———1 Inverter external fault fault active. é‘; m:(:or_r@ Y-
"— 'l_,'_, selection 08-24=0 or 1. * Lheckwiring
~CFO7
Motor control « Perform rotational or
fault . . stationary auto-tune
= u Motor control fault SLV mode is unable to run motor. « Increase minimum output
L ,'—,' ,' ,' frequency (01-08)
FU DC bus fuse blown
fuse open | DC fuse (Models 230V IGBT d q . 8Eect ]I,GBLS -
50HP and above. 460V o amaged. _ « Check for s ort circuit at
— ’ « Short circuit output terminals. inverter output.
—u 7_5HF_’tand above) open « Replace inverter.
circuit.
LOPBT « Check feedback signal is

Low flow fault

I
_”_H |

Low flow fault

« The feedback signal is not
connected.
« Due to HVAC feedback value is

correct and with right
connection.
Check if feedback value is

i o lower than limit of minimum flow. lower than limit of minimum
flow (23-51).
HIPBT « Check feedback signal is
High flow fault| . « Due to HVAC feedback value is correct. .
High flow fault e ‘ Check if feedback value is
l " ,_,,,_"_ lower than limit of maximum flow. lower than limit of maximum
flow (23-48).
LPBFT « The feedback signal is not « Check feedback signal is
Low pressure cennected. correct and with connection.
fault Low pressure fault « Due to feedback value of pump « Check if feedback value of
,_" I pressure is lower than limit of pressure is lower than limit of
l l: minimum flow. minimum pressure (23-15).
) OPBFT « ‘Check feedback signal is
High pressure « Due to feedback value of pump correct.
fault High pressure fault pressure is lower thanilimit of « Check if feedback value of
,_" i maximum flow. pressure is lower than limit of
C maximum pressure (23-12).
LSCFT « Check if water of effluent
Low suction « Insufficient watersupply of effluent channel is enough, and
fault channel leads to insufficient suction| water supply is regular.
Low suction fault «PID difference is higher than its « Check PID difference is
I i level'er ceurrent is lower than output higher than its level or
I current level current is lower than output
current level
CFO00
Operatgr . - « LCD keypad and inverter cannot « Disconnect the operator and
Communicati | Errors of data transmission ;
. transmit data after power on 5 then reconnect.
on Error occur in LCD keypad
. seconds « Replace the control board
LCD display
only*
CFO1
Operator . .
Communicati | Errors of data transmission « LCD kgypad and mverter can « Disconnect the operator and
; transmit data but transmission error| then reconnect.
on Error 2 | occur in LCD keypad
LCD display occurs for more than 2 seconds « Replace the control board
only*
CT Fault . « Abnormal input voltage, too much |« Check input voltage signal
— — Fault occurs in voltage level of . oo
e _ three-phase input noise or malfunctioning control and the voltage on the control
L board board.
Double
Communicati Redundant Profibus and « User may use two communication | Check or_1|y one C
on Error . . communication mechanism is
—C o Modbus protocol mechanisms simultaneously used

g |
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*When the communication errors occur in LED keypad, the LED will stay the screen and stop action.

10.3Warning / Self-diagnosis Detection Function

When the inverter detects a warning, the keypad displays a warning code (flash).

Note: The fault contact output does not energize on a warning and the inverter continues operation.
When the warning is no longer active the keypad will return to its original state.

When the inverter detected a programming error (for example two parameters contradict each other of
are set to an invalid setting), the keypad displays a self-diagnostics code.

Note: The fault contact output does not energize on a self-diagnostics error. While a self-diagnostics
code is active the inverter does not accept a run command until the programming error is
corrected.

Note: When a warning or self- diagnostic error is active the warning or error code will flash on the
keypad.

Refer to Table 10.3.1 for and overview, cause and corrective action for inverter warnings and
self-diagnostic errors.

Table 10.3.1 Warning / self-diagnosis and corrective actions

LED display Description Cause Possible solutions
oV « Deceleration time set too _
(flash) TS « Increase deceleration time
Over voltage shgst resulingli « Reduce input voltage to
regenerative energy flowing comoly with the input
DC bus voltage exceeds'the back from motor to the Py . P
O @stection leval: invertah volage requirements or
440Vdc: 200V class . ) ; install an ine reactor to
820V do: 400V class e The |.nverter input voltage is bwer the input voltage.
(for 440V class, if input foo highy « Remove the power factor
\_V voltage 01-14 is set lower » Use of power factor correction capacitor.
! ” ,’ than 400V, the OV detection cortéetion capacitors. . Use dynamic braking uni
- = value will is decreased to s“Excessivebraking load. : L
] i ) « Replace braking transistor
700Vdc) « Braking'transistor or resistor .
defafive or resistor.
’ « Adjust speed search
« ‘Speed search parameters parameters
set incorrectly. '
uv DC bus voltage is lower than
(flash) the UV detection level or the  The input voltage is too low. | « Check the input voltage.
under voltage | pre-charge contactor is not « Input phase loss. « Check input wiring.
active while the inverter is « Input voltage fluctuation. « Check power source
running. « Magnetic contactor « Replace magnetic
AV, 190Vdc: 200V class; damaged. contactor
1 ,' " 380Vdc: 400V class « DC bus voltage feedback « Replace control board or
— - (the detection value can be signal value not incorrect. complete inverter.
adjusted by 07-13)
OH1 Heat sink is overheating : . i
Heat sink The temperature of thegheat « Ambient temperature is too g:necgr;qerzn;?'tigt
overheating | sink is too high. high. remperatu
If heat sink overheating fault | « The cooling fan has inverter.
*NAY S has occurred with three times | stopped. » Check the fan or dust and
T in five minutes, it is required | « Carrier frequency setting is dirtin the heat sink.
l_ll'_l I to wait for 10 minutes before too high. » Check the carrier
resetting the fault. frequency setting.
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LED display Description Cause Possible solutions
OH2
(flash) Inverter overheat warning:

Inverter over
heating warning

Multi-function digital input set
to 32. (Terminal S1 ~ S6)

 Multifunction digital input
overheat warning active.

« Multi-function input
function set incorrectly.

4YY» Active when 03-00 ~ 03-05 « Check wiring
it J =31).
LHC
ofT « Check over torque
(flash) Inverter output torque is .
overtorque | higher than 08-15 (over detection parameters
detection torque detection level) for the (08-15/ 08-16).
. e « Load too heavy.
4V» E@%ﬁfﬁg?ggﬁ”ﬁfg t6o « Check and reduce motor
,l-: 'l: activate. load, check and operation
- duty cycle.
uT _
ungtla?stgz e Inverter_output torque is lower « Check under torque
'q than 08-19 (under torque : .
detection detection level) for the time » Sudden drop in load. detection parameters
\F IR « Belt break. (08-19 / 08-20).
4 specified in 08-20. Parameter _—
| 08-18 = 0 to activate » Check load / application.
oc '
bb1
(flash)
Ext I
ba)s(eeglr:)?:k External base block
Terminal S1
AL )
| |
bb |
bb2
(flash)
bi)s(te?)rlr:)?k External base'block
Terminal S2
NAT R )
~ bb3
(flash)
External . L
External base block . . T  Multi-function input
baseblock , »Multifunction digital input : ;
S A » (Terminal S3) external baseblock active. | | %Irr]]g(t;lg r\:wsr?rtm gllncorrectly.
-
bb 3
bb4
(flash)
External External base block
baseblock (Terminal S4)
S NAY 2
L
bb-
bb5
(flash)
Ext I
ba)s(,:t:Ig?:k External base block
Terminal S5
AT :

hb5
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LED display Description Cause Possible solutions
bb6
(flash)
External . . C Multi-function input
External base block « Multifunction digital input ; ;
baseblock . ; function set incorrectly.
(Terminal S6) external baseblock active. -~
4Y7,» Check wiring
-
bbo
OL1 Internal motor overload Check V/f curve.

Motor overload

protection tripped, active
when protection curve 08-05
= xxx1.

« Voltage setting V/F mode
too high, resulting in
over-excitation of the motor.

Check motor rated current
Check and reduce motor

Invert OL2 oad « Motor rated current (02-01) :;)atd, ChTCk and operation
i uty cycle.
rverter overooa Inverter thermal overload iet Q?O”ﬁCﬂy‘ y ey
: « Voltage settin mode . .
If an inverter overload occurs | too higgh, resuﬁing in Replace inverter with
17 4 times in five minutes, it is | over-excitation of the motor. larger rating.
_i_ required to wait 4 minutes | I'_nVeétter "?]tlng too small. Check and reduce motor
i « Load too heavy.
before resetting the fault : y load, check and operation
duty cycle
CE
(flash) . )
communication | No Modbus communication ¢ grc())r&ré?\ctlon lost orwire Check connection
error received for 2 sec. « Host stbpped Check host computer /
4  / _) Active when 09-07=3; communicating. software.
I
e
CLB
over current
prl‘;f/ee‘itg’n laverter current reaches the | « Inverter current too. high. Checkt.load and duty cycle
current protection level B. « Load too heavy: operation.
AVY,
11
L
Rety Th iod-0f.07-01
(flash) Automatic reset has ¢“lhe perioa-ohU7- _
retry activated, and it displays automaticreset#0. It W_'" disappear after the
'SAAAD before the period of 07-01 « Thetimes of 07-02 period of automatic reset.
—i_
EF1
flash .
Ext(erﬁail f;ult External fault (Terminal S1)
ctive when 03-00= 25, an
(S1) Acti hen 03-00= 25, and
AT Inverter external fault
e selection 08-24=2.
[
(fIIEani) Multi-function input
External fault External fault (Terminal S2) « Multifunction digital input function set incorrectly.
Active when 03-01= 25, and external fault active and Check wiring
(S2)
AT Inverter external fault parameter 08-24 = 2 for Multi-function input
o selection 08-24=2. operation to continue. function set incorrectly.
':'—,—, Check wiring
EF3
Extgrlﬁzlhgault External fault (Terminal S3)
Active when 03-02= 25, and
(S3)
AT Inverter external fault
o selection 08-24=2.
ci—
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LED display Description Cause Possible solutions
EF4
Ext ;:Laaﬁr;)ault External fault (Terminal S4)
(S4) Active when 03-03= 25, and
Inverter external fault
\_V_V » selection 08-24=2.
e
(I
(fIIEani) _ _ o . Multijfunctio.n input
External fault External fault (Terminal S5) « Multifunction d|g|_tal input function _sc_et incorrectly.
(S5) Active when 03-04= 25, and external fault active and . Chegk wiring
rRATY Inverter external fault parameter 08-24 = 2 for « Multi-function input
= selection 08-24=2. operation to continue. function set incorrectly.
":"—':, « Check wiring
EF6
Extgrlﬁzlhmzault Extgrnal fault (Terminal S6)
(S6) Active when 03-05= 25, and
PRAT Invertgr external fault
—CC selection 08-24=2.
[
EF9
(flash)
error of Forward run and reversesun
forward/reversal | are active within 0.5,s€6 of « Forward run and reverse run | « Check run command
rotation each other. Stopamethod set active (see 2-wire control). wiring
4YY» by parameterQ7-09.
CCC
I
SEO1 . Some parameter ranges are
Rangrfc:arttmg determined by.otherinverter
parameters which could
cause ‘an ot of fFange
Parameter setting falls Mg whgh e ) Check ¢ i
4 VYV » | outside the allowed range. @epend€Noy parameter is ¢ Wneck parameier setng.
i adjusted. For example:
B [y I 02-00>02-01, 00-12<00-13
or when 00-07 = 1, 00-05 is
the same with 00-06 or
20-16 <= 20-15.
« Multi-function digital input
SE02 terminals (03-00 to 03-07)
Digital input are set to the same function

terminal error

AVYVY 2
i
B [y I

Multi-function input setting
error.

(not including ext. fault and
not used.) or OUP/DOWN
commands are not set at
the same time( they must
be used together).
®©UP/DOWN commands
(08 and 09) and ACC/DEC
commands (11) are set at
the same time. ®Speed
search 1(19 > maximum
frequency) and Speed
search 2 (34 > from the set
frequency ) are set at the
same time.

« Check multi-function input
setting.

10-8




LED display

Description

Cause

Possible solutions

SEO03
V/f curve error

V/f curve setting error.

« V/F curve setting error.

® 01-02 > 01-12 > 01-06
>01-08;
(Fmax) (Fmid1)
(Fmin)

©®01-16 > 01-24 > 01-20 >

(Fbase)

Check V/F parameters

4y V' V' » 01-22;
i | (Fmax2) (Fbase2)(Fmid1)
[y | (Fmin2)
PIDSSEI(()a?:tion * 10-00 and 10-O1are set to 1 Check the setting value of
error (Al1) or 2 (Al2) parameters 10-00 and
‘ V YV PID selection error. simultaneously. 10-01.
RE e When 23-05=0 and 10-33>= Check the setting value of
7 _l_l - 1000 or 10-34#1 10-33, 10-34 and 23-05.
HPErr
Model selection | |nverter capacity setting error: | . .
error Inverter capacity setting 13-00 | * dn(;’ :snﬁgfgq%atggyvgﬁggg Check inverter capacity
RAAADY does not match the rated class (13-00). setting 13-00.
LI l_ - voltage.
([
SI.EOQ e Inverter pulse input ,
P! setting error selection (03-30) selection Check pulse input
4 YV V » | Inverter Pl setting error _ _ selection (03-30) and PID
— —, "—' conflicts with PID source source (10-00 and 10-01).
,, [ | (10-00 and 10-01).
FB PID feedback signal falls
PID(?aS:g .| belowJevel specified,in 10-12
eedbac (PIDtfeedback loss'detection | « Feedback signal wire o
breaking level) for the timesspecified.in broken Qheck feedback wiring
‘y ) 10-13 (Feedback loss « Feedback sensor broken. Replace feedback sensor.
I~ detectign‘time). Active when
— ,_' parameter (10-11 = 1).
(?IJSE) « WSPatpower-up:(activated
as . ; L
Unattended by multiggcian digital Remove run command or

Start Protection

Unattended Start Protection
(USP) is enabled (enabled at

inpui)is enabled. The
inverter will not accept a
run command.

reset inverter via
multi-function digital input
(03-00 to 03-07 = 17) or

‘yy) power-up.) « While the warning is active use the RESET key on the
the inverter does not ;ii’_p‘;?et%rsesg;;m;zr:%n
iv inpu
l_l_" accept a run command. re-apply the power.
(See parameter 03-00 -
03-05 = 50).
LFPB Check feedback signal is
« The feedback signal is not
Low flow error 'gnat correct and with right
YVY » connected. connection
aQ Low flow error « Due to HVAC feedback '
o He to eedbact Check if feedback value is
U | value is lower than limit of o
. lower than limit of
minimum flow. .
minimum flow.
~ HFPB Check feedback signal is
High flow error o Due to HVAC feedback correct.
\ VY VYV » | Highflow error value is lower than limit of Check if feedback value is
| ”—"—’,'—' maximum flow. lower than limit of

maximum flow.
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LED display

Description

Cause

Possible solutions

LPBFT Check feedback signal is
Low pressure The feedback signal is not correct and with
error connected. connection.
Low pressure error Due to feedback value of Check if feedback value
«’v,:" v,_» pump pressure is lower of pressure is lower than
Lo than limit of minimum flow. limit of minimum
pressure.
" (h)PBFT Check feedback signal is
i ressure
° F()arror Due to feedback value of correct:
High pressure error pump pressure is lower Check if feef:iback value
S AAN - o ) of pressure is lower than
F o than limit of maximum flow. o .
o limit of maximum
pressure.
LSCFT Insufficient water of supply Check if water of supply
Low suction tank leads to insufficient tank is enough, and water
SLs suction. supply is regular.
Inadequate suction error PID difference is higher Check PID difference is
‘; E,!E‘f than its level or current is higher than its level or
[ lower than output current current is lower than
level. output current level
FIRE
Fire n(zverride None
ode Fire override mode F|r§ VeSS (Fire override mode is not
‘;! 'V ch e a kind of warning).
Y
SE10 Check pump selection of
F;Lejlr\t/llsg/; He\:’gf PUMP s€lection of jnverter inverter (23-02) and
PUMP/HVAC settings of (23=02)> (23-03). (23-03) settings.
AVVY 2 inverter error HVAC selection of inverter Check HVAC selection of
- ,' ,’:,' (23-46)3\(23-47). inverter (23-02) and
(23-03) settings.
COPUP
PUMP

communication
breaking error

Breaking error of multiple
pumps communication

Communication breaking
or disconnection of pump

Check if it has setting
issue or is not properly

AVYY ) cascade control. connected.
g o
L™l
Parameter
Setting Error Refer to the instruction
4vy vy » = . Error of Parameter setting .

O _C arameter setting error oceurs manual or this parameter
[ ' is selected to be disabled.
Warning of o Check the digital input

Direct Start | When 07-04 is set to 1, the Set the digital input ; grarinp

. ] . terminal and disconnect
RALTS inverter can not start directly terminal (S1~S6) to run t Then reconnect the DI
e REY but displays the warning and simultaneously set o | aftor th ,
S signal. 07-04=1. terminal after the setting

delay time (07-05) ends.
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LED display Description Cause Possible solutions
ADC Voltage A i [
Error bnorma. Input voltage, too Check the input voltage
Abnormal voltage level on the much noise or sianal and the voltage on
AVvVYYyY # | control board malfunctioning control g g
[ board the control board.
[y oard.
EEPROM Reconnect and if the
Archiving Error EEPROM poor peripheral warning signal appears
- ircuit again, replace the circuit
EEPROM Poor archiving cireul
2 RAAA RS board.

SAA
e

It occurs in parameters
check at inverter boot.

Contact TECO for more
information.

Control Board
Error

ATVYYS
S0

The control board is not
correspondent with the
program.

The control board is not
correspondent with the
program.

Replace the control
board.
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10.4 Auto-tuning Error

When a fault occurs during auto-tuning of a standard AC motor, the display will show the “AtErr” fault and
the motor stops. The fault information is displayed in parameter 17-11.

Note: The fault contact output does not energize with an auto-tuning fault. Refer to Table 10.4.1, for fault

information during tuning, cause and corrective action.

Table 10.4.1 Auto-tuning fault and corrective actions

Error Description Cause Corrective action
« Motor Input data error
during auto-tuning. Check the motor tuning
01 Motor data input error. | « Inverter output current data (17-00 to 17-09).
does not match motor Check inverter capacity
rated current.
Motor lead to lead
02 resistance R1 tuning
error. « Auto-tuning is not
Motor leakage completed within the Check the motor tuning
03 inductance tuning specified time data (17-00 to 17-09).
:/lr(r)?;,. . Auto-tuning results fall Check motor connection.
04 R2 tuning error. outside parameter setting Disconnect motor load.
Motor motual range. Check_ mve_rter_current
detection circuit and
05 inductance Lm tuning¥ e Motor rated current DCCTs.
error. exceeded. Check motor installation.
Deadtime « Motor was disconnected.
07 compensation
deteetion‘error
Motor acceleration « Motor fails to accelerate in Increase acceleration
08 error (Rotational type the specified time (00-14= timé\(00-14).
autostuning only). 20sec). Disconnect motor load.
« No load current is higher
than 70% of'the motor:
oth ) rated\current, Check the motor tuning
er auto-tuning
09 errors « \Tarque reference exceeds data (17-00 to 17-09).
100%: Check motor connection.
«+Ertors other than
ATEQ1~ATEO0S.
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10.5 PM Motor Auto-tuning Error

When a fault occurs during auto-tuning of a PM motor, the display will show the “IPErr” fault and the

motor stops. The fault information is displayed in parameter 22-22.

Note: The fault contact output does not energize with an auto-tuning fault. Refer to Table 10.5.1, for fault

information during tuning, cause and corrective action.

Table 10.5.1 Auto-tuning fault and corrective actions for PM motor

Error Description Cause Corrective action
Magnetic pole alignment o Inverter output current Check the motor tuning
01 tuning failure (static). does not match motor data (22-02).
current. Check inverter capacity
02~04 | Reserved
N L ¢ System abnormality during Check for activg
05 Circuit tuning time out. o ) protection functions
circuit tuning. . .
preventing auto-tuning.
06 | Reserved
Check the motor tuning
07 Other motor tuning errors. « Other tuning errors. data (22-02).
Check motor connection.
08 | Reserved
Current out of range dlriig e Inverter output current Check the motor tuning
09 | Gircuit tuning. dees not match motor data (22-02).
current. Check inverter capacity
10 Reserved
Checkiif.the setting value
of parameter 22-11 is too
11 Parametegtuning and e Error relationship between low,"but its value cannot
detectingtime out. voltage and_cirtent: exceed 100% of the
inverter.
Check motor connection.
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Chapter 11 Inverter Peripheral devices and Options

11.1 Braking Resistors and Braking Units

Inverters ratings 200V 5~30HP/400V 5~40HP (IP20) and 400V 5~25HP (IP55) have a built-in braking
transistor. For applications requiring a greater braking torque an external braking resistor can be
connected to terminals B1 / P and B2 in protection level of IP20 and to terminals B1 and B2 in
protection level of IP55; for inverter ratings above 200V 40HP/400V 50HP (IP20) or 400V 30HP (IP55),
external braking units (connected to ® - © of the inverter) and braking resistors (connected to two ends
of the detection module B-PO0) are required.

Table 11.1.1 List of braking resistors and braking units (IP20)

Inverter Braking unit Braking resistor Braking r':sl?sI:::r:e
- torque
Rated aty C aty Resistor (Peak /
V | HP (Current Model Part Number . dimensions c o Q) | (W)
A) Req specification |Req. - ontinues)
5| 145 - - JNBR-390W40 390W/40Q | 1 |395"34*78 |126%,10%ED| 25 | 680
75 21 - - JNBR-520W30 520W/30Q | 1 |400*40*100[/114%,10%ED| 21 | 800
10| 30 - - JNBR-7Z80W20 780W/20Q | 1 1400*40*100[126%,10%ED| 18 | 900
15| 40 - - |UINBR-2R4KW13R6({2400W/13.6Q| 1 53(§25;)C;)10 124%, 10%ED| 11 | 1500
20| 56 - - JNBR=3KW10 3000W/10Q | 1 61(?25;)02)10 126%, 10%ED| 9.5 | 1800
25| 69 - - JNBR-4R8KW8 4800W/8Q | 1 53(345:30;)10 126%, 10%ED| 7.2 | 2400
* *1 1
30| 79 - - | JINBR-4R8KWG6RS8 | 4800W/6.8Q)"| 4 53(§45§CS) 0 124%, 10%ED| 6.5 | 2400
615*50*110
40| 110 |UNTBU-230| 2 JNBR-3KW10 3000WMAQE | 2 (*4 pes) 126%, 10%ED| 2.7 | 3000
3¢ 61550110
200v| 50 | 138 |UNTBU-230| 2 JNBR=3KW10 3000W/10Q | 2 (*4 pos) 105%, 10%ED| 2.7 | 3000
535*50*110
60| 169 |UNTBU-230| 2 | JNBR-4R8KWG6RS | 4800W/6.8Q | 2 (*8 pes) 124%, 10%ED| *note1
535*50*110
75| 200 |UNTBU-230| 3 | JNBR-4R8KWS8 4800W/8Q | 3 (*12 pos) 124%, 10%ED| *note1
535*50*110
100| 250 |JNTBU-230| 3 | JNBR-4R8KW6RS | 4800W/6.8Q | 3 (*12 pes) 116%, 10%ED| *note1
535*50*110
125 312 |JNTBU-230| 4 | INBR-4R8KW6RS | 4800W/6.8Q | 4 (*16 pos) 119%,10%ED| *note1
*50*11
150 400 |JNTBU-230| 5 | JNBR-4R8KWS8 4800W/8Q | 5 5?*525?308)0 108%, 10%ED| *note1
535*50*110
175| 450 |UNTBU-230| 6 | JNBR-4R8KWS8 4800W/8Q | 6 (24 pos) 113%, 10%ED| *note1
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Minimum

Inverter Braking unit Braking resistor Braking resistance
torque
Rated . Resistor d
Qty Resistor Qty (Peak /
\") HP (Current Model Part Number dimensions q Q) | (W)
Req specification [Req. Continues)
(A) (L*W*H)mm
5| 9.2 - - | JNBR-400W150 | 400W/150Q | 1 | 395*34*78 |133%, 10%ED]| 60 | 1200
75| 111 - - | JNBR-600W130 | 600W/130Q | 1 |400*40*100/|107% ,10%ED| 60 | 1200
10| 17.5 - - | JNBR-800W100 | 800W/100Q | 1 |535*50*110|105%,10%ED| 43 | 1600
15| 23 - - | JNBR-1R6KW50 | 1600W/50Q | 1 |615*50*110]|133%, 10%ED]| 43 | 1600
20| 31 - - | JNBR-1R5KW40 | 1500W/40Q | 1 [615*50*110({126%, 10%ED| 39 | 1600
25| 38 - - | JNBR-4R8KW32 | 4800W/32Q | 1 53(545:30;)10 126%, 10%ED| 22 | 3000
30| 44 - - |JNBR-4R8KW27R2|4800W/27.2Q| 1 53(§45§C51=)10 124%, 10%ED|13.5| 4800
40| 54 - - JNBR-6KW20 6000W/20Q | 1 61(545;)0;)10 124%, 10%ED|13.5|4800
50| 72 |JNTBU-430| 2 | JNBR-4R8KW32 | 4800W/32Q | 2 53(§85}C?C;)10 126%, 10%ED| 11 | 3000
60| 88 |JNTBU-430| 2 |JNBR-4R8KW27R2(4800W/27.2Q| 2 53(285:))0;)10 124%, 10%ED| 11 | 3000
75| 103 |UNTBU-430| 2 JNBR-6KW20 6000W/20Q | 2 61(385&;)10 133%, 10%ED| 11 | 3000
100| 145 |JNTBU-430|,3%INBR-4R8KW27R2/4800W/27.2Q| 3 5:()’3 25(:)0210 113%, 10%ED| *note1
3¢ 125| 165 |JNTBU430| 3 JNBR-6KW20 6000W/20Q | 3 62*51 25?30181)0 121%, 10%ED| *note1
400v 615*50%110
150| 208 |JNTBU-4304 3 JNBR-6KW20 6000W/20Q N3 ({2pes) 104%, 10%ED| *note1
175| 250 |JNTBU-430| 5 [JNBR-4R8KW27R2(4800W/27.2Q[.6 5:(5*52(?(:);31)0 109%, 10%ED| *note1
215| 296 |UNTBU-430| 6 |JNBR-4R8KW27R2|4800W/27.2Q| 6 5?*525(:>CL;0 107%, 10%ED| *note1
250/ 328 |UJNTBU-430| 5 JNBR-6KW20 6000W/20Q | 5 62*525(:)0131)0 105%,10%ED| *note1
615*50*110 N
300| 435 |UNTBU-430| 6 JNBR-6KW20 6000W/20Q | 6 (*24 pes) 105%,10%ED note1
615*50*110
375| 515 |UNTBU-430| 7 JNBR-6KW20 6000W/20Q | 7 (*28 pos) 100%,10%ED| *note1
615*50*110
425| 585 |JNTBU-430| 8 JNBR-6KW20 6000W/20Q | 8 (*32 pos) 100%,10%ED| *note1
615*50*110 .
535 690 |UNTBU-430(10| JNBR-6KW20 6000W/20Q | 10 (*40 pes) 99%,10%ED note1
615*50*110 N
670 840 |UNTBU-430|11 JNBR-6KW20 6000W/20Q2 | 11 (*44 pes) 90%,10%ED note1
615*50*110
800| 960 |UNTBU-430[{13| JNBR-6KW20 6000W/20Q | 13 (*52 pes) 90%,10%ED | *note1

*note1: Refer to the recommended value in the instruction brochure of braking unit JNBTU-230/JNBTU-430.
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Table 11.1.2 List of braking resistors and braking units (IP55)

Inverter Braking unit Braking resistor Braking Mn:\lmum
resistance
torque
Rated ot R at Resistor (Peak /
V | HP [Current|  Model y Part Number o 9 el . (Q) | (W)
Req specification |Req. Continues)
(A) (L*W*H)mm
5] 9.2 - - | JNBR-400W150 | 400W/150Q | 1 | 395*34*78 |133%, 10%ED| 65 | 1000
75| 111 - - | JNBR-600W130 | 600W/130Q | 1 |400*40*100/107% ,10%ED| 65 | 1000
10] 175 ] _ | JNBR-800W100 | 800W/100Q | 1 |535*50*110|105% ,10%ED)| 39 | 1600
15| 23 - - | JNBR-1R6KW50 | 1600W/50Q | 1 |615*50*110|133% ,10%ED| 39 | 1600
20| 31 - - | JNBR-1R5KW40 | 1500W/40Q | 1 |615*50*110/126% ,10%ED| 20 | 3000
25| 38 ] _ | JNBR-4R8KW32 | 4800W/32Q | 1 53(5;50*1)10 126% ,10%ED| 20 |3000
*4 pcs
535*50*110 0 o
30| 44 |INTBU-430| 1 |INBR-4RBKW27R24800W/27.20) 1 > 124% 10%ED| 20 |3000
34 ( : piS)
400V| 40| 54 |JNTBU-430| 1| JNBR-6KW20 | 6000W/20Q | 1 61(5450 1)10 126% ,10%ED| 19 |3600
*4 pcs
535*50*110
50| 72 |JNTBU-430| 2 | JNBR-4R8KW32 | 4800W/32Q | 2 (*8 pos) 126%, 10%ED| 10 | 3000
535*50*110
60| 88 |INTBU-430| 2 |[JNBR-4R8KW27R2/4800W/27.2Q| 2 (*8 pos) 124%, 10%ED| 10 | 3000
61550110
75| 103 |UNTBU-430| 2 JNBR-6KW20 6000W/20Q | 2 (*8 pcs) 133%, 10%ED| 9 |3600
535*50%110
100| 145 |UNTBU-430| 3.|JNBR“4R8KW27R2|4800W/27.2Q| 3 (“12p6s) 113%, 10%ED| 6.5 | 3000

Note 1: Options: 400¥60HP :( JUVPHV-0060+JNBR-9R6KW16) X 14

400V 60HP: (JUVPHV-0060+JNBR-9R6KW13R6)% "

Note 2: JUVPHV-0060 is not certified for UL

Note 3: Keep sufficient space between inverterpbraking unit and braking resistor and ensure proper cooling
is provided for.
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11.2 AC Line Reactors

An AC line reactor can be used for any of the following:

- Capacity of power system is much larger than the inverter rating.

- Inverter mounted close to the power system (in 33ft / 10 meters).

- Reduce harmonic contribution (improve power factor) back to the power line.
- Protect inverter input diode front-end by reducing short-circuit current.

- Minimize overvoltage trips due to voltage transients.

Please select the AC line reactor based on the inverter rating according to the following table.

Table11.2.1 List of AC Line Reactors

Model AC reactor
Voltage HP Part Number Inductz::lt-; Value Rated(g)urrent
5 JNACLOP71M15A2 0.71mH 15A
7.5 JNACLOP53M20A2 0.53mH 20A
10 JNACLOP35M30A2 0.35mH 30A
15 JNACLOP265M40A2 0.265mH 40A
20 JNACLOP18M60A2 0.18mH 60A
25 JNACLOP13M80A2 0.13mH 80A
30 JNACLOP12M90A2 0.12mH 90A
g’gov 40 JNACLOP09M120A2 0.09mH 120A
50 JNACLOPOZM160A2 0.07mH 160A
60 JNACLOPO5M200A2 0.05mH 200A
75 JNACLOP044M240A2 0.044mH 240A
100 JNACLOP038M280A2 0.038mH 280A
125 JNACLOP026M360A2 0.026mH 360A
150 JNACLOP02M500A2 0.02mH 500A
175 JNACLOP02M560A2 0:02mH 560A
S/7.5 JNACL2P2M10A4% 2.2mH 10A
10 JNACL1P42M15A4 1.42mH 15A
15 JNACLAPO6M20A4 1.06mH 20A
20 JNACLOP7M30A4 0.7mH 30A
25 JNACLOR53M40A4 0.53mH 40A
30 JNACLOP42M50A4 0.42mH 50A
40 JNACLOP36M60A4 0.36mH 60A
50 JNACLOP26M80A4 0.26mH 80A
60 JNACLOP24M90A4 0.24mH 90A
3¢ 75 JNACLOP18M120A4 0.18mH 120A
400V 100 JNACLOP15M150A4 0.15mH 150A
125 JNACLOP11M200A4 0.11mH 200A
150 JNACLOPO9M250A4 0.09mH 250A
175/215 JNACLOP06M330A4 0.06mH 330A
250 JNACLOP05M400A4 0.05mH 400A
300 JNACLOP04M500A4 0.04mH 500A
375/425 JNACLOP032M670A4 0.032mH 670A
535 JNACLOP02M862A4 0.02mH 862A
670 JNACLOP02M1050A4 0.02mH 1050A
800 JNACLOP02M1200A4 0.02mH 1200A
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Note: AC reactors listed in this table can only be used for the inverter input side. Do not connect AC reactor
to the inverter output side. Both 200V class 60HP~125HP (IP20) and 400V class 100HP~425HP
(IP20) and 5HP~100HP (IP55) have built-in DC reactors. If required by the application an AC reactor
may be added.

11.2.1 200V Class AC Reactor Dimensions

Standard: In Compliance with JEC-2210 (Ver. 1990)
Insulation Level: H Level

Phase: 3-phase

Voltage: 200~240V

Insulation Resistance: below 0.2~1.1KV, AC4000V/1Min
Type: MR-DL (for input terminal)

Dimensions:

Noapowbd=

0 O FW
E ®| * ®
u W W
B B
L ira
@ ® @ ]
I-—E—-l e = L._[__..l —l
A 1 255 | A (5
Figure 1 Figure 2
"\
Voltage Induc;ﬁé";ted Current Dlmenﬁqﬁ\(ﬁm){’\ > Fiqure | N\W
(V) | Valug\ (&) AlBhO o OE | F | |k
0.71mH 15A 150 445 | 85 1.°6 | 60 | 65 |Figure 2| 3.5
0.53mH 20A 150\ 145 |.85.] 6 | 60 | 65 |Figure 2| 3.5
0.35mH 30A 150 | 1251120 | 6 | 60 | 65 |Figure 1] 3.5
0.265mH 40A 150 425 [ 130 | 6 | 60 | 75 |Figure 1| 4.5
0.18mH 60A 150 | 125 | 130 | 6 | 60 | 75 |Figure 1| 4.5
0.13mH 80A 180 | 150 | 150 | 6 | 90 | 75 |Figure 1| 7
0.12mH 90A 180 | 150 | 150 | 6 | 90 | 75 |Figure1| 7
3¢ 0.09mH 120A 180 | 150 | 160 | 6 | 90 | 85 |Figure1| 8
200V 0.07mH 160A 230 | 180 | 170 | 10 | 160 | 90 |Figure 1| 16
0.05mH 200A 230 | 180 | 180 | 10 | 160 | 100 |Figure 1| 18
0.044mH 240A 230 | 180 | 190 | 10 | 160 | 110 |Figure 1| 23
0.038mH 280A 230 | 180 | 200 | 10 | 160 | 120 |Figure 1| 25
0.026mH 360A 280 | 250 | 230 | 10 | 160 | 135 |Figure 1| 30
0.02mH 500A 280 | 250 | 250 | 10 | 160 | 140 |Figure 1| 35
0.02mH 560A 320 | 280 | 250 | 10 | 170 | 140 |Figure 1| 40
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11.2.2 400V Class AC Resistor Dimensions

Standard: In Compliance with JEC-2210 (Ver. 1990)
Insulation Level: H Level

Phase: 3-phase

Voltage: 380~600V

Insulation Resistance: below 0.2~1.1KV, AC4000V/1Min
Type: MR-DL (for input terminal)

Dimensions

Noakrowbdb=

| I = W o
I N v T we { W ) 1
Ll )
] 3 L L ]
PE— I
A A {
Figure 1 Figure 2

Inductans [Rated Surrent Dimensions (mm) : NW
Voltage (V) | \; @g‘}_l) ag‘ NB Figure | (o)
P\ & A 8 9 DNP |
2.2mH 10A 150 | 145\ 85 6 60 4 %65 |Figure 2| 3.5
1.42mH 15A 150 | 145 85 6 60 65 |Figure 2| 3.5
1:06mH 20A 150 | 145 | 95 6 60 75 |Figure 2| 4.5
0.7mH 30A 150 4125 | 130 6 60 75 |Figure 1| 4.5
0.53mH 40A 180 % 150 4150 6 90 75 |Figure1| 7
0.42mH 50A 180 [,150 | 160 6 90 | 85 |Figure1| 8
0.36mH 60A 180 /150 | 160 6 90 85 |Figure 1| 8.5
0.26mH 80A 230 | 190 | 170 8 160 | 85 |Figure1| 12
0.24mH 90A 230 | 190 | 180 8 160 | 95 |Figure1| 15
3¢ 0.18mH 120A 230 | 190 | 190 8 160 | 105 |Figure 1| 18
400V 0.15mH 150A 230 | 180 | 200 10 160 | 120 |Figure 1| 25
0.11mH 200A 280 | 250 | 230 10 160 | 135 |Figure 1| 30
0.09mH 250A 280 | 250 | 230 10 160 | 135 |Figure 1| 33
0.06mH 330A 320 | 260 | 240 10 170 | 140 |Figure 1| 42
0.05mH 400A 320 | 260 | 240 10 170 | 140 |Figure 1| 45
0.04mH 500A 320 | 260 | 250 10 170 | 150 |Figure 1| 48
0.032mH 670A 380 | 320 | 260 10 | 220 | 145 |Figure 1| 63
0.02mH 862A 380 | 320 | 300 10 | 220 | 165 |Figure 1] 70
0.02mH 1050A 420 | 400 | 300 12 | 260 | 160 |Figure 1| 125
0.02mH 1200A 420 | 400 | 320 12 | 260 | 170 |Figure 1| 150
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11.3 Input Noise Filters
A. Input Noise Filter on Specifications & Ratings

Install a noise filter on power supply side to eliminate noise transmitted between the power line and the
inverter. The inverter noise filter shown in Table 11.3.1 and Table 11.3.2 below meets the EN61800-3
class A specification. 400V inverter class models can be ordered with integrated noise filter.

Table 11.3.1 Input Noise Filter Specifications and Ratings (IP20)

Inverter size Noise filter
Input voltage HP Model Rated current| Dimension
5HP/7.5HP FS32124-23-99 23 290*50*85
10HP/15HP FS32123-42-99 42 330*85*90
20HP FS32125-61-99 61 318*80*135
3¢ 25HP/30HP FS32125-86-99 86 360*95*90
200V 140HP/50HP FS32125-150-99 150 320%226.5*86
60HP/75HP FS32125-232-99 232 320%226.5*86
100HP/125HP FS32125-343-99 343 320%226.5*86
150HP/175HP FN3270H-600-99 600A
5HP/7.5HP/10HP JN5-FLT-19A 19 123*141*92
15HP/20HP JN5-FLT-33A 33 132*206*124
25HP/30HR/40HP JN5-FLT-63A 63 127*260*131
3¢ 50HP/60HP/75HP JN5-FLT-112A 112 186*284*128
400V . 00HP/1256P FS32126-181-99) & 431 320*226.5*86
150HPR/175HP/215HP/250HP | FS32126-361-99 361 320*226.5*86
800HP/375HP/425HP FN3270H-800-99 800A
535HP/670HP/800HP
Table 11.3.2 Input Noise Filter Specifications and Ratings (IP55)
Inverter size \ \), 43 ‘\2‘ ’ Noise filter of Input Terminal
™
e, | v | oot e | wesn | e
10 17.5 30A FS29040-30-99 External
3¢ 15 23 30A FS29040-30-99 External
400V 75 103 42A External
100 145 42A External

B. Input or Output Noise Filter (EMI Suppression Zero Phase Core)

- Part Number: 4H000D0250001

- Select a matched ferrite core to suppress EMI noise according to the required power rating and wire
size.

- The ferrite core can attenuate high frequencies in the range of 100 kHz to 50 MHz, as shown in figure
11.4.1 below, and therefore should minimize the RFI generated by the inverter.

- The zero-sequence noise ferrite core can be installed either on the input side or on the output side. The
wire around the core for each phase should be wound by following the same convention and in one
direction. The more turns without resulting in saturation the better the attenuation. If the wire size is too
large to be wound, all the wiring can be grouped and put through several cores together in one direction.
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Figure 11.3.1 Frequency attenuation characteristics (10 windings case)

Induction Motor
(W G
|. .I |—'.I-_ .'
D) yr7i :l_ —.1
LLL. \° *'Il y .""
Groun dI

Figure11.:3.2 Example of EMI Suppression Zero Phase.Core' Application

Note: All the wiring of phases U/T1, V/T2, W/T3,must pass:through the same zero-phase core without

crossing over.
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11.4 Input Current and Fuse Specifications

IP20 200V class
Model Horse KVA 100% of rated Rated input Fuseliating
power output current current
F510-2005-H3 5 5.5 14.5 16 30
F510-2008-H3 7.5 8.0 21 22.3 45
F510-2010-H3 10 11.4 30 31.6 60
F510-2015-H3 15 15 40 41.7 80
F510-2020-H3 20 21 56 60.9 125
F510-2025-H3 25 26 69 75 150
F510-2030-H3 30 30 79 85.9 175
F510-2040-H3 40 42 110 119.6 225
F510-2050-H3 50 53 138 150 275
F510-2060-H3 60 64 169 186 325
F510-2075-H3 75 76 200 232 400
F510-2100-H3 100 95 250 275 500
F510-2125-H3 125 119 312 343 600
F510-2150-H3 150 152 400 440 800
F510-2175-H3 175 172 450 495 1000
IP20 400V class
Model H’g&g g K }160% of rated output Rated input A0 Gk
L Fpower | o5 current clirrent

F510-4005-H3(FR) 5 7.0 9.2 9.6 20
F510-4008-H3(F) 75 8.5 11.1 14.6 20
F510-4010-H3(F) 10 13.3 17.5 18.2 30
F510-4015-H3(F) 15 18 23 24 40
F510-4020-H3(F) 20 24 3 32.3 50
F510-4025-H3(F) 25 29 38 41.3 70
F510-4030-H3(F) 30 34 44 47.8 80
F510-4040-H3(F) 40 41 54 58.7 100
F510-4050-H3(F) 50 55 72 75 125
F510-4060-H3(F) 60 67 88 95.7 150
F510-4075-H3(F) 75 79 103 112 200
F510-4100-H3(F) 100 111 145 141 250
F510-4125-H3(F) 125 126 165 181 300
F510-4150-H3(F) 150 159 208 229 350
F510-4175-H3(F) 175 191 250 275 500
F510-4215-H3(F) 215 226 296 325 600
F510-4250-H3(F) 250 250 328 360 700
F510-4300-H3(F) 300 332 435 478 800
F510-4375-H3(F) 375 393 515 566 1000
F510-4425-H3(F) 425 446 585 643 1200
F510-4535-H3(F) 535 526 690 750 1400
F510-4670-H3(F) 670 640 840 913 1800
F510-4800-H3(F) 800 732 960 1044 2200
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IP55 400V class

Model Horse KVA 100% of rated Rated input e e
power output current current
F510-4005-H3(F)N4 5 7.0 9.2 9.6 20
F510-4008-H3(F)N4 7.5 8.5 11.1 11.6 20
F510-4010-H3(F)N4 10 13.3 17.5 18.2 30
F510-4015-H3(F)N4 15 18 23 24 40
F510-4020-H3(F)N4 20 24 31 34 50
F510-4025-H3(F)N4 25 29 38 41 70
F510-4030-H3(F)N4 30 34 44 48 80
F510-4040-H3(F)N4 40 41 54 59 100
F510-4050-H3(F)N4 50 55 72 68 125
F510-4060-H3(F)N4 60 67 88 96 150
F510-4075-H3(F)N4 75 79 103 112 200
F510-4100-H3(F)N4 100 111 145 140 250

Fuse type: Choose semiconductor fuse to comply with UL.

Class: CC, J, T, RK1 or RK5

Voltage Range:

For 200V class inverter, use 300V class fuse.
For 400V class inverter, use 500V class fuse.
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11.5 Other options

A. JN5-OP-F02 LCD keypad

LED keypad is standard for F510 IP20 model and it is optional for LCD keypad. Refer to the
following figure.

3 (REMOTE~ \
= = = - &
FAULT FWD REV SEQ REF

B. Analog keypad
In addition to LCD &IED keypad and optional HOA LCD keypad for-thisvinverter model
(IP20), analog eperation panel (JNEP-16), which can be-pulled outside to be removable, is
optional for installation. Refer to Fig.11.7.1 for {he'keypad exterior and inverter wiring diagram.

B1/p B2
NEB F510
F——< »——=0ok Uo
— s»>—9 S Ve
§ > T WB;
\ | T _6 R :, o
_wfomad L o s 1
| o :
S
| o | __RIA
| —o
| o :—L RIBL Multi-Function
| 86 RIC Terminal Output
[ | 2UVG 250V AC, below 1A
| 30V DC, belowlA
__R2A
| Main Frequencyl —o
Setting |
| 976 Q, 1/4 W (+10V, 20 mA) ]
10V Power Supply of Speed R2C
| Setting
|2kQ AIl Main Speed Command __R3A
—G
| GND 0V
| _?_)vj" | A0l Analog Output R3C
| i P —
L — v
Analog Keypad
(JNEP-16)
(a) Exterior (b) Wiring diagram

Figure 11.5.1 Analog keypad
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C. LED/ LCD keypad
LED keypad can be pulled out to operate and select different specifications of extension cables
depending on needs.

Inverter
L
L Extension Cable *1
1m JN5-CB-01M
2m JN5-CB-02M
3@\ JN5-CB-03M
k:\(em L IN5-CB-0SM
*1 : inclusive of %Mly is iring extension cable, blank ocer, screws and instruction
manui '3}
ofa de dIy isolated wiring extension cable. &\\‘

blan aver to the position of digital keypad to?\\f\m the u?‘kn(\ﬂn objects falling.

$) {
Y v 2N ¢ v
\? NP\ e

Dimensions of LED keypad (IP20): y \ . <'\
85.0 \' \ ) O 0
740 P AN & 74 g
\ }ﬁp\‘g\\\ ’

s

‘\
/o o o g‘ﬂg"ir‘*

FAULT FWD REV  8EQ

30
119.0
119.0

| - [58) ]
(= |~ ] |
155 |9.9
_.19.0/_20.6
Figure 11.5.2 Dimensions of LED keypad
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Dimensions of LCD keypad (IP55):

85.0

74.0

o o
T FWD REV

Eo

30
119.0

119.0

22.5

20.8

Figure 11.5.3 Dimensions of LCD keypad (IP55)

D. 1 to 8 Pump Card
Refer to instruction manual of the

JN5-10-8DO Card: 8 Relay %@

Terminals of JN5-10 3\‘

ion card to install.

ard.

— \ Dekcripg{g{é}
Y8 %\é& Relay1~Relay8. A'terminal output

Com&m\e in@_ét}tp‘u't

CM1~

{} L & 0 ,\ ‘\«
Wiring of JN5-10-8DO (Example):

RY4
CM2
RY5
RY6
CM3
RY7

RY8

CM4

1113




E. Copy Unit (JN5-CU)

The copy unit is used to copy an inverter parameter setup to another inverter.

F. Copy Module (JN5-CU-M)

The copy module is used to copy multiple (128 sets) inverters parameters setup to another
inverter.

|

uii

|||III
I
=

Write parameters

RJ45

RJ45 Connecting

Table
RJ45

Communication
Port

G. RJ45 to USB connecting Cable (1.8m)

JN5-CM-USB has the function of converting USB communication format to RS485 to achieve the
inverter communication control being similar with PC or other control equipment with USB port.

e Exterior:
130.0£1.5
. = fua_u_u_s_o\ = -
2 ~| =2 m EEE
e H A H ]
12 455 S
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* Connecting:

<. 0.
%,
<, 7
MO A
%«vém»
455,
© %
7 OK
6N W\
\a&@ \ ¢~
“ ;wmw\
o
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11.6 Communication Options

(a) PROFIBUS communication interface module (JN5-CM-PDP)
For wiring example and communication setup refer to JN5-CM-PDP communication option manual.

(b) DEVICENET communication interface module (JN5-CM-DNET)
For wiring example and communication setup refer to JN5-CM-DNET communication option
manual.

(c) CANopen communication interface module (JN5-CM-CAN)
For wiring example and communication setup refer to JN5-CM-VAN communication option manual.

(d) TCP-IP communication interface module (JN5-CM-TCPIP)

For wiring example and communication setup refer to JN5-CM-TCPIP communication option
manual.
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11.7.1 Introduction

11.7 Profibus Communication Option Card

It is the detailed descriptions and applications for F510 Profibus DP communication option

card (JN5-CM-PMUS).

11.7.2 Specification of JN5-CM-PBUS

When Profibus-DP Communication card works, the RS-485 ports are not available for
communication, An error would occur if you use both Profibus-DP communication card and
RS-485 communication port at the same time.

Specification

Content

Main Function

Connect F510 inverter with Profibus-DP network

Suitable Inverter

F510 Series

Mounting Base

Connector on F510 Control Board

Maximum Connection

32 DP-Slave nodes

Auto-Baud Search(bit/Sec)

9.6K | 19.2K | 93.75K

187.5K

500K | 1.5M | 3M | 6M

12M

Transmission Distance(m "' 1200

1200 1200

1000

400 200 | 100 | 100

100

Connection MedLLy(lg\

‘ Profibus Layer2 Cable

Optic Cou Ie;{(o\’a}u;nA

P 3

Common Mode Rejection Vem=50V,dV/dt=5000V/uSec

Acogs‘ ‘}'gm ete%r\‘{‘\‘(‘

16 Words in, 16 Words out

™
Terrr}inal Rg@o‘f

DIP Switch Setting On Board

\ ¥
LED Iridi¢ation

Operation, Profibus‘communication

Dimension

101 mm X 4 40°5'mm
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11.7.3 Wiring Diagram of JN5-CM-PBUS

Profibus DP ( j

Card F510

________________________________

SIEMENS SIMATIC S7-300

CPU315-2 DP

220 Q
s

Tswo
LED1 LED2

AB+HE| [| ]

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
: CN1 CN3
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

e~ —]
1
L

GREEN-"j' i

Profibus Layer2 Cable

Terminals of JN5-CM-PBUS

Ierminal Function
B+ Profibus sends and receives signals
(Positive)
A Profibus sends and receives: signals
(Negative)
E Connect to theisolation layer of
Profibus Cable

11.7.4 Installation

(1) Turn on the inverter and check the Software version in parameter 13-01.

In order to support functions of Profibus-DP communication card, it is necessary to use
F510 inverter with software version 1.2 or newer version.

(2) Set parameters 09-02 -~ 00-02 ~ 00-05. Please refer to section11.9.6 for the setting of
related communication parameter s. Then turn off the inverter.

(3) Remove the Digital Operator and front cover / terminal cover. Please also refer to Section
3.2.4 for the installation process to remove operator and covers for avoiding damage to
the inverter.

(4) Turn off the inverter and check the CHARGE indicator is OFF.

(5) Mount the Profibus-DP communication card to the control board, with the hole aligned to
the locking supports, and the connector CN1 aligned to CN3 (36pin) of control board.
Please refer to the following figure.

(6) Connect the Profibus Layer 2 Cable to TB1 on Profibus-DP Optio Card.

(The green line is for A-, and the red one is for B+ )
(7) Set Profibus Address and terminal resistor via SW1 and SW2. (please refer to
section 11.9.5 for the setting of SW1 and SW2.)

(8) Turn On the F510 Inverter.

1118



1119



(1) For IP00/ IP20 models

(2) For IP55 models

= I .
gl !I‘._'i T«

11-20
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Loosen the fixing screw on the terminal cover.
Press the latch on both sides of the terminal
cover, and then pull it out.

Press the latch on the side of digital operator
to remove it.

Disconnect the RJ45 cable of digital operator.

Press the latch on both sides of the front
cover, and then pull it out.

Install the option card.

Follow the instructions above in a reverse

order to re-assemble the machine.

Loosentthe fixing screw on the digital
operator.

Press the latch on the bottom of digital
operator, and then pull it out.

Disconnect the RJ45 cable of digital
operator.

Loosen the fixing screw (6pcs) on the front
cover.

Remove the front cover (be careful not to
drop waterproof gasket).

Install the option card.

Follow the instructions above in a reverse
order to re-assemble the machine.



11.7.5 Descriptions of Terminals, LEDs and DIP switch

O

O

Y

Sw2

O LED1 uoz

A- B+ E

BOooooooo

(7]

(1) Terminals

Terminals ,\2\\‘ \A‘}ipscription

B+ r‘%\t\ Profibus Signal (Positive)
LAY Profibus Signal (Negtive)
\‘E N IConnect to shield of Profibus Cable

3

(2) LED

LED A ‘Description

LED1 (Red) LED lights during, the ProfibussDP communication.

LED2 (Red) LED lightsavhile the option:Ccard operates without error.

(3) DIP Switch
A. SW1 (Profibus Address. Please set the SW1-6, 1-7, 1-8 to OFF)

Address | SW1-5 | SW1-4 | SW1-3 | SW1-2 | SW1-1
1 OFF | OFF | OFF | OFF | OFF
2 OFF | OFF | OFF | OFF | ON
30 ON | ON | ON | OFF | ON
31 ON | ON | ON | ON | OFF

B. SW2 (Terminal Resistor)

SW2 Description
ON Enable terminal resistor between B+ and A-
OFF Disable terminal resistor between B+ and A-
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11.7.6 Related Parameters for Communication

PLC can monitor the status of F510 via Profibus DP option card while parameter 09-01 is set to
4(Profibus), and the operating command and frequency command are enabled by the setting of
00-02 to 2/ 00-05 to 3 (communication control) . Please refer to the following table:

Group Parameter Name Setting Range Default
09-01 Communication Selection 4:Profibus 0
00-02 Main Run Command Source Selection 2:Communication Control 1
00-05 Main Frequency Command Source Selection 3:Communication Control 1

11.7.7 Profibus 1/O List

Hardware configuration of PLC can define the Profibus /O address as 400~431, with the
correspondence to Profibus address and related parameters shown in below list.

(1) Data input (Data is received by PLC)

No. ::;f:::: Bit Description
0 _linverter status 1 Running 0 : Stop
1\ *Direction status 1: Reverse 0 : Forward
2 |Inverterteady status 1: Inverter ready [0 : Preparing
3 _ {Ekror 1: Abnormal
4%+ Alarm 1:"ON”
5 |Zero Speed 1 “ON”
6  |440 class type 1;°ON”
. 7 - |Frequency agree 1.ON”
Signal :

1 PIW400 Status 8 |Setting frequency agree . [1%"ON”
9  |[Frequency'detection 4 1:*ON”
A  |Frequency detection 2 1:“ON”
B |Under voltage 1:“ON”
C |BaseBlock 1:*0ON”
D Frequiency command 1 : From Profibus protocol

source

E |SeqNotFromComm 1:“ON”
F  |Over torque 1:*0ON”
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Profibus

No. address Bit Description
0 Reserved 30 Reserved
1 uv 31 Reserved
2 oC 32 Reserved
3 oV 33 Reserved
4 OH1 34 Reserved
5 OL1 35 Reserved
6 OoL2 36 LSCFT
LSCFT
! ot 37 (with “retry” funcion)
8 uT 38 CF07
9 SC 39 Reserved
10 GF 40 Reserved
11 FU 41 Reserved
12 IPL 42 Reserved
13 OPL 43 Reserved
2 PIW402 Fault 14 Reserved 44 PID Feedback Loss
Content 15 Reserved 45 Reserved
16 Reserved 46 OH4
17 EF1
18 ER2
19 EF3
20 EF4
21 EF5
22 EF6
23 Reserved
24 Reserved
25 PID Feedbagck ‘Fault
26 Keypad Removed
27 Modbus ExternalsFauft
28 CE
29 STO
0 Programmable digital Input S1
1 Programmable digital Input S2
2 Programmable digital Input S3
3 Programmable digital Input S4
4 Programmable digital Input S5
5 Programmable digital Input S6
6 Reserved
3 IPIW404 DI 7 Reserved
Status 8 Reserved
9 Reserved
A Reserved
B Reserved
C Reserved
D Reserved
E Reserved
F Reserved
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Profibus

No. o Bit Description
4 PIW406 Frequency command (6000/60Hz)
5 PIW408 Output frequency (6000/60Hz)
6 PIW410 Reserved
7 PIW412 Voltage command (1/0.1V)
8 PIW414 Output current (1/0.1A)
0 | No alarm 19 EF3 38 SE05 57 LOPb
1 ov 20 EF4 39 | HPERR 58 HIPb
2 uv 21 EF5 40 EF 59 LSCFT
3 OL2 22 EF6 41 | Reserved | 60 LOPb
4 OH2 23 |Reserved| 42 | Reserved | 61 RETRY
5 | Reserved 24 |Reserved| 43 RDP 62 Reserved
6 oT 25 |Reserved| 44 | Reserved | 63 Reserved
7 | Reserved 26 CLB 45 OL1 64 HIPb
Alarm 8 | Reserved 27 |Reserved| 46 | Reserved | 65 OH1
9 PIW416 Content 9 uT 28 |Reserved| 47 | SE10 66 FIRE
10 | Reserved 29 USP 48 | Reserved
11 | Reserved 30 RDE 49 BB1
12 | Resenved 31 WRE | 50 BB2
13 CE 32 FB 51 BB3
14 \*Reserved.| 33 VRYE |52 BB4
15 | Reserved 34 SEO01 53] BB5
16 {{Reserved 89 SE02 | 54 BB6
17 EF1 36 SEO3 | 55 |'Reserved
18 EF2 37 |Reserved| 96" Reserved
0 R1A-R1C eutpuf  0::\No‘action 1: output
1 R2A-R2C output 4, 0:*No action 1: output
10 | PIW418 DO 2 R3A-R3C output. 0: No action 1: output
Status 3; Reserved
11 PIW420 AO1 (0.00V ~ 10.00V)
12 | PIW422 AO2 (0.00V ~ 10.00V)
13 | PIwW424 Analog input 1 (1/0.1%)
14 | PIW426 Analog input 2 (1/0.1%)
15 | PIW428 Reserved
16 | PIW430 Reserved
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(2) Data output (Data is sent by PLC)

No. :;Zf:::: Bit; Description
|0 _[Operatingcommand 1:Run____ O:Stop .
Direction command 1: Reversed 0 : Forward
1 |(User can prohibit the direction via parameter 11-00,
______ 0: Allow FWD/REV _1: Allow FWD only 2: Allow REVonly)
|_2_External fault 1:Fault
3 |[Fault reset 1: Reset
|4 |Reserved
|5 |Reserved
1 IpQwaoo|OPerating | 6 Programmable digital Input ST LN
signal | 7 _|Programmable digital Input S2 150N
|8 _|Programmable digital Input _ S3 170N .
|9 _|Programmable digital Input _S4 120N
| _A_|Programmable digital Input S5 170N .
| B _|Programmable digital Input_S6________ ToON
| .C |Reserved
|.D_|Reserved .
E |Controller mode 1:“ON”
F |Reserved
2 PQW402 Frequency command(6000/60Hz)
3 PQW404 Reserved
4 PQW406 Reserved
5 |PQW408 AO1 (0.00V ~10.00V)
6 |PQW440 AO2 (0.00V'~#0.00V)
0 R1A-R1C output(-0: No.action 1: output)
(It.is :enabled while 03-11=32)
1 R2A-R2C output'( 0: No action 1: output)
7 PQWA12 (It istenabled while 03.-12=32)
DO Status 5 R3A-R3C output ( 0:No action 1: output)
(It is enabled while 03-39=32)
31 Reserved
5
8 |PQW414
9 |PQW416
10 |PQW418
11 |PQW420
12 |PQW422 Reserved
13 |PQW424
14 |PQW426
15 |PQW428
16 |PQW430

11-25




11.7.8 Error Massage

If Profibus DP option card is unable to communicate with Profibus network or F510, or the circuit is
defective, the F510 will display error message in the digital operator. For most of the errors, the

LED1 in communication option card will flash or be off, showing that the option card is unable to
work properly.

Option
Message card T
T G LED Content Description
Status
Communication LED1 Communication | Profibus DP option card does not receive any data
error 1 Flash Time-out from Profibus network in specified period.
icati LED2 Dual RAM
Communication ual port Dual-port RAM Fault,
error 2 Flash Fault
Communication LED2 Dual port RAM  [Dual-port RAM Checksum Error while data
error 3 Flash Checksum Error | is being exchanged in Dual-port RAM.
Communication LED2 Dual port RAM  |Dual-port RAM data Error while data
error 4 Flash data.error is being exchanged in Dual-port RAM
11.7.9 GSD File
i/ * RN A /
;/* Filename: F51Q-R.GSD

:/* ModelName:# TECO AC DRIVES F510

:I* CreateDate: 2012.12.18
;/***********************************************************/
#Profibus DP

GSD_Revision =1

Vendor_Name
Model_Name
Revision
Ident_Number
Protocol_Ident
Station_Type
FMS_supp

Hardware_Release
Software_Release

9.6_supp
19.2_supp
93.75_supp
187.5 supp
500_supp
1.5M_supp
3M_supp
6M_supp
12M_supp

"TECO"

= "F510-P"
= "Version0.0"
= 0xF510

=0
=0

=0

="HW_V1.0"
="SW_V1.0"

:Profibus-DP
:DP Slaver
:Pure DP Device
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MaxTsdr_9.6 =60

MaxTsdr_19.2 =60

MaxTsdr_93.75 =60

MaxTsdr_187.5 =60

MaxTsdr_500 =100

MaxTsdr_1.5M =150

MaxTsdr_3M =250

MaxTsdr_6M =450

MaxTsdr_12M =800

Redundancy = ;Not Redundancy Supported
Repeater_Ctrl_Sig = ;TTL

24V _Pins = ;Not Connected

Implementation_Type = "VPC3"

Bitmap_Device ="DP_NORM"

Bitmap_Diag = "bmpdia"

Bitmap_SF = "bmpsf"

Freeze_Mode_ supp =1 ;Supported
Sync_Mode_supp =1 ;Supported
Auto_Baud_supp =1 ;Supported
Set_Slave_Add supp =0 ;can not change via profibus
Fail_Safe =0

Slave_Family =1 ;Drives Family
Min_Slave_Intervall 10 ;PollingCycle:10*100uS=1mS

Max_Diag_Bata Len _=16

Max_User_Prm_Data_Len =5

Modul_Offset =255

Ext_User_Prm_Data_Const(0) = 0x00,0x00,0x00,0x00,0x00

Modular_Station =1 ;Modular Device

Max_Module =1 ;@nly 1 Module can be inserted
Max_Input_Len =32

Max_Output_Len =32

Max_Data_Len =64

Module="16 Word In,16 Word Out" 0x7f

EndModule
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11.8 Protective Cover

If inverter is around the environment of dust or metal shavings, it is recommended to purchase the
protective covers positioned on both sides of the inverter to prevent unknown objects from
invading.

Frame Model
1 JN5-CR-A01
2 JN5-CR-A02
4 JN5-CR-A04

Protective Cover Installation of Protective Cover Inverter with Protective Cover
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Appendix-A Instructions for UL

Appendix-A Instructions for UL

€@ Safety Precautions

A\ DANGER
Electrical Shock Hazard

Do not connect or disconnect wiring while the power is on.
Failure to comply will result in death or serious injury.

Electrical Shock Hazard
Do not operate equipment with covers removed.

Failure to comply could result in death or serious injury.
The diagrams in this section may show drives without covers or safety shields to show details. Be sure to reinstall covers or
shields before operating the drives and run the drives according to the instructions described in this manual.

Always ground the motor-side grounding terminal.
Improper equipment grounding could result in death or serious injury by contacting the motor case.

Do not touch any terminals before the capacitors have fully discharged.

Failure to comply could result in death or serious injury.

Before wiring terminals, disconnect all power to the equipment. The internal capacitor remains charged even after the power
supply is turned off. After shutting off the power, wait for at least the amount of time specified on the drive before touching any
components.

Do not allow unqualified personnel to t &Qwork (§\ the drive.

Failure to comply could result in de {{Q nous in
Installation, maintenance, ins i nd se must be performed only by authorlzed ;?rsonnel familiar with installation,
adjustment, and malntena C dr|v

Do not perform worN\’\]e drg@‘u e wearmg loose clothing, jewelry, k%feye prt\ ion.
Failure to comply could result th or serious injury. ig}‘}

Remove all metal objects s as watches and rings, secure loose 2@} nd{ié/\aye protectlon before beginning work on the
drive.

s

Do not remove covers or touch circuit boards while thsﬁr’)’Q}er is &n’\\r\

Failure to comply could result in death or serious |nJ é\
Fqu Pf&ard

Tighten all terminal screws to the specified tlghtenl ‘?que
Loose electrical connections could result in death e(‘gérious injury by fire due to overheating of electrical connections.

Do not use an improper voltage source.
Failure to comply could result in death or serious injury by fire.
Verify that the rated voltage of the drive matches the voltage of the incoming power supply before applying power.

Do not use improper combustible materials.
Failure to comply could result in death or serious injury by fire.
Attach the drive to metal or other noncombustible material.

NOTICE

Observe proper electrostatic discharge procedures (ESD) when handling the drive and circuit boards.
Failure to comply may result in ESD damage to the drive circuitry.

Never connect or disconnect the motor from the drive while the drive is outputting voltage.
Improper equipment sequencing could result in damage to the drive.

Do not use unshielded cable for control wiring.
Failure to comply may cause electrical interference resulting in poor system performance. Use shielded twisted-pair wires and
ground the shield to the ground terminal of the drive.
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Appendix-A Instructions for UL

NOTICE

Do not modify the drive circuitry.
Failure to comply could result in damage to the drive and will void warranty.
Teco is not responsible for any modification of the product made by the user. This product must not be modified.

Check all the wiring to ensure that all connections are correct after installing the drive and connecting any other devices.
Failure to comply could result in damage to the drive.

€ UL Standards

The UL/cUL mark applies to products in the United States and Canada and it means that UL has performed product testing and
evaluation and determined that their stringent standards for product safety have been met. For a product to receive UL
certification, all components inside that product must also receive UL certification.

C UL Us
LISTED

UL/cUL Mark

€ UL Standards Compliance

This drive is tested in accordance with UL standard UL508C and complies with UL requirements. To ensure continued compliance
when using this drive in combination with other equipment, meet the following conditions:

= Installation Area
Do not install the drive to an area greater thanipollution severity 2 (UL standard).
= Main Circuit Terminal Wiring

UL approval requires crimp terminals when wiring. the drive’s main circuit terminals. Use crimping tools as specified by the
crimp terminal manufacturer. TecofecommendsCrimp terminals made by NICHIFU for thednsulation cap.

The table below matchesidrives'models with'efimp terminals and insulation caps. Orders can‘be plaged'with a Teco
representative or directly with the Teco,sales department.

Closed-Loop Crimp Terminal Size
2 2

CAER .Y
Drive Model mﬁ%&;ﬁ; Terminal | Crimp Tfﬁ- §| ﬁ’ \\,“'\ Tool Insulation Cap
&S S

FS10 | i1 si2 T3 | umi vim2 w3 - Screws Yo, Ttk Machine No. Model No.
2008 5.5 (10) M4 R5.5-4 Nichifu NH 1/9 TIC 5.5
2015 14 (6) M4 R14-6 Nichifu NOP 60 TIC 8
2030 38(2) M6 R38-6 Nichifu NOP 60 / 150H TIC 22
2050 80 (3/0) M8 R80-8 Nichifu NOP 60 / 150H TIC 60
2075 150 (4/0) M8 R150-8 Nichifu NOP 150H TIC 80
2125 300 (4/0)*2 M10 R150-10 Nichifu NOP 150H TIC 100
4010 5.5 (10) M4 R5.5-4 Nichifu NH 1 /9 TIC 5.5
4020 8(8) M6 R8-6 Nichifu NOP 60 TIC 8
4040 22 (6) M6 R22-6 Nichifu NOP 60 / 150H TIC 14
4075 60 (2) M8 R60-8 Nichifu NOP 60 / 150H TIC 38
4125 150 (3/0) M8 R150-8 Nichifu NOP 150H TIC 80
4250 300 (4/0)*2 M10 R150-10 Nichifu NOP 150H TIC 100

@ Typel

During installation, all conduit hole plugs shall be removed, and all conduit holes shall be used.

PS : About 2175 and 4300~4425, please see additional data page.
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Appendix-A Instructions for UL

Recommended Input Fuse Selection

Drive Model F510

Fuse Type

Manufacturer: Bussmann / FERRAZ SHAWMUT

Model |

Fuse Ampere Rating (A)

200 V Class Three-Phase Drives

2005 Bussmann 50FE 690V 50A
2008 Bussmann 50FE 690V 50A
2010 Bussmann 63FE 690V 63A
2015 FERRAZ SHAWMUT A50QS100-4 500V 100A
2020 Bussmann 120FEE / FERRAZ A50QS150-4 690V 120A / 500V 150A
2025 FERRAZ SHAWMUT A50QS150-4 500V 150A
2030 FERRAZ SHAWMUT A500QS200-4 500V 200A
2040 FERRAZ SHAWMUT A50QS250-4 500V 250A
2050 FERRAZ SHAWMUT A500QS300-4 500V 300A
2060 FERRAZ SHAWMUT A50QS400-4 500V 400A
2075 FERRAZ SHAWMUT A50QS500-4 500V 500A
2100 FERRAZ SHAWMUT A50QS600-4 500V 600A
2125 FERRAZ SHAWMUT A50QS700-4 500V 700A

Drive Model F510

Fuse Type

Manufacturer: Bussmann / FERRAZ SHAWMUT

Model

Fuse Ampere Rating (A)

400 V Class Three-Phase Drives

4005 Bussmann 16CT 690V 16A
4008 Bussmann 25ET 690V 25A
4010 Bussmann, 40FE 690V 40A
4015 Bussmanft 50FE 690V 50A
4020 P Bussmann 63FE 690V 63A
4025 PN i Bussmann 80FE 690V 80A
4030 NN Y |  Bussmanii 100FE / FERRAZ A5005100-4 690VA100A / 500V 100A
4040 \ Bussmann 120FEE 690V 120A
4050 " FERRAZ SHAWMUT A500QS150-4 500V 150A
4060 FERRAZ SHAWMUT A50QS200-4 500V 200A
4075 i} FERRAZ SHAWMUT A500QS250-4 500V 250A
4100 FERRAZ SHAWMUT A50Q5300:4 500V 300A
4125 FERRAZ SHAWMUT A50Q8400-4 500V 400A
4150 FERRAZ SHAWMUT. A50QS500-4 500V 500A
4175 FERRAZ SHAWMUFA500QS600-4 500V 600A
4215 FERRAZ SHAWMUT A50QS700-4 500V 700A
4250 FERRAZ SHAWMUWT A50QS700-4 500V 700A

Q Motor Overtemperature Protection

Motor overtemperature protection shall be provided in the end use application.

m Field Wiring Terminals

All input and output field wiring terminals not located within the motor circuit shall be marked to indicate the proper connections
that are to be made to each terminal and indicate that copper conductors, rated 75°C are to be used.

m Drive Short-Circuit Rating

This drive has undergone the UL short-circuit test, which certifies that during a short circuit in the power supply the current flow will
not rise above value. Please see electrical ratings for maximum voltage and table below for current.

» The MCCB and breaker protection and fuse ratings (refer to the preceding table) shall be equal to or greater than the short-circuit

tolerance of the power supply being used.
« Suitable for use on a circuit capable of delivering not more than ( A ) RMS symmetrical amperes for ( Hp ) Hp in 240 / 480 V class
drives motor overload protection.

Horse Power (Hp) Current (A) Voltage (V)
1-50 5,000 240/ 480
51 - 200 10,000 240/ 480
201 - 400 18,000 240/ 480
401 - 600 30,000 240/ 480
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Appendix-A Instructions for UL

4@ Drive Motor Overload Protection

Set parameter 02-01 (motor rated current) to the appropriate value to enable motor overload protection. The internal motor
overload protection is UL listed and in accordance with the NEC and CEC.

= 02-01 Motor Rated Current
Setting Range: Model Dependent
Factory Default: Model Dependent

The motor rated current parameter (02-01) protects the motor and allows for proper vector control when using open loop vector or
flux vector control methods (00-00 = 2 or 3). The motor protection parameter 08-05 is set as factory default. Set 02-01 to the full
load amps (FLA) stamped on the nameplate of the motor.

The operator must enter the rated current of the motor (17-02) in the menu during auto-tuning. If the auto-tuning operation
completes successfully (17-00 = 0), the value entered into 17-02 will automatically write into 02-01.

m 08-05 Motor Overload Protection Selection

The drive has an electronic overload protection function (OL1) based on time, output current, and output frequency, which protects
the motor from overheating. The electronic thermal overload function is UL-recognized, so it does not require an external thermal
overload relay for single motor operation.

This parameter selects the motor overload curve used according to the type of motor applied.
Overload Protection Settings

Setting Description
---0B Motor Overload Protection is disabled
---1B Motor Overload Protection is enabled
--0-B Cold Start of Motor Overload
--1-B Hot Start of Motor Overload
-0--B Standard Motor
-1--B Special motor

Sets the motor overload protection function in 08-05 aeeording to the applicable motor.

Setting 08-05 = ---0B. Disables the motor oyerlead protection function when two or more motors are connected to a single inverter.
Use an

alternative method to provide separate overload protection for each motor such as connecting a thermal overload relay to the
power line of each motor.

Setting 08-05 = --1-B. The motor overloadpretection function should be set to hot start proteetion charaeteristic curve when the
power supply is turned on and off frequently, because the thermal values are reset'each time when'the power is turned off.

Setting 08-05 = -0--B. For motofrs without a forced cooling fan (general purpeseistandard metor), the heat dissipation capability is
lower when in low speed operation.

Setting 08-05 = -1--B. For motors with a forced cooling fan (inverter ddty or V/Esmotor), the heat dissipation capability is not
dependent upon the rotating speed.

To protect the motor from overload by using electronie overload protéction, be sure to set parameter 02-01 according to the rated

current value shown on the motor nameplate.
Refer to the following "Motor Overload Protection Time" for the standard motor overload protection curve example : Setting 08-05 = -0--B.

Low Speed ;
(<60 Ha) High Speed

A . L
Y

|
]
1
I
"“: ~~ Cold Start
]

] Hot Start
! » Motor Load Current (%)
100%  150% 200% (02-01 = 100%)

|
1
|
|

Overload Protect Time (min)
- L3 on
= h oo

Motor Overload Protection Time

= 08-06 Start-up mode of overload protection operation

Setting Description
0 Stop Output after Overload Protection
1 Continuous Operation after Overload Protection

A-4



Appendix-A Instructions for UL- Additional Data

08-06=0: When the inverter detects a motor overload the inverter output is turned off and the OL1 fault message will flash on the
keypad. Press RESET button on the keypad or activate the reset function through the multi-function inputs to reset the OL1 fault.

08-06=1: When the inverter detects a motor overload the inverter will continue running and the OL1 alarm message will flash on the

keypad until the motor current falls within the normal operating range.

Motor overtemperature protection shall be provided in the end use application.

Closed-Loop Crimp Terminal Size

Drive Model Wire Gauge Terminal | Crimp Terminal Tool Insulation Cap
== mm , (AWG)
R/L1 S/L2 T/L3 | UTL V(T2 W/T3 Screws Model No. Machine No. Model No.
2175 152 (300)*2 M12 R150-12*2 Nichifu NOP 150H TIC 150
4300 203 (400)*2 M12 R200-12S5*2 Nichifu NOH 300K TIC 200
4375 253 (500)*2 M12 R325-125*2 Nichifu NOH 300K TIC 325
4425 253 (500)*2 M12 R325-125*2 Nichifu NOH 300K TIC 325
& Typel

During installation, all conduit hole plugs shall be removed, and all conduit holes shall be used.

Recommended Input Fuse Selection

s Fuse Type
Drive Model F510 \6 Manufacturer: Bussmann / FERRAZ SHAWMUT

& Modek Fuse Ampere Rating (A)

V Class Three-Phase Drives

2150 _ Bussmann 170M5464 690V _800A
2175 _ BuSsmann_170M5464 690V_800A
T XS e T
Drive Model A510 P % Manufacturer: B RRAZ{ }WMUT
Y Model pk’ > I * Fuse Ampere Rating (A)
_ 400 V Class Three:Phase Drw

4300 Bussmann_170M5464 690V _800A
4375 Bussmann 170M5464 690V 800A
4425 Bussmann 170M5466 690V _1000A
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This manual may be modified when necessary because of improvement of the product, modification,
or changes in specifications, This manual is subject to change without notice.






