POWER REGENERATION FUNCTION BUILT-IN TYPE
HIGH PERFORMANCE ALL-DIGITAL GENERAL-PURPOSE INVERTER

Varispeed-616R3
INSTRUCTION MANUAL

MODEL : CIMR-R3A [_____

200 V CLASS 3.7 to 37 kW (5 g 69 kVA{I
400 V CLASS 7.5 to 45 kW 6 to 85 kVA)

Upon receipt of the product and prior to initial operation, read these instructions
thoroughly, and retain for future reference.
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PREFACE

YASKAWA's Varispeed-616R3 series (hereafter VS-
616R3) is a general-purpose inverter with power
regeneration function and also, a heavy duty inverter.
This instruction manual describes installation, operation,
maintenance, inspection, and troubleshooting of the VS-
616R3. Read this instruction manual thoroughly before
operation.

YASKAWA ELECTRIC CORPORATION

General Precautions

+ Some drawings in this manual are shown with the protective cover or
shields removed, in order to describe detail with more clarity. Make sure
all covers and shields are replaced before operating this product.

- This manual may be modified when necessary because of improvement of
the product, modification, or changes in specifications.

Such modifications are denoted by a revised manual No.

- To order a copy of this manual, if your copy has been damaged or lost,
contact your YASKAWA representative.

« YASKAWA is not responsible for any modification of the product made
by the user, since that will void your guarantee.




NOTES FOR SAFE OPERATION

Read this instruction manual thoroughly before installation, operation,
maintenance or inspection of the VS-616R3. In this manual, NOTES FOR SAFE
OPERATION are classified as "WARNING" or "CAUTION".

/A WARNING

Indicates a potentially hazardous situation which, if not avoided, could result in
death or serious injury to personnel.

/A CAUTION

Indicates a potentially hazardous situation which, if not avoided, may result in
minor or moderate injury to personnel and darnage to equipment.
It may also be used to alert against unsafe practices.

Even items described in |A CAUTIONlmay result in a vital accident in
somesituations. In either case, follow these important notes.

@ : These are steps to be taken to insure proper operation.
o

1 RECEIVING

A CAUTION

(Ref. page)
+ Do not install or operate any inverter which is
damaged or has missing parts.
Failure to observe this caution may result in personal injury
OF eqUIpMENt damage, «++++++++werrrrrrrrrermnerernen i enaaee 14




2 INSTALLATION

A\ CAUTION
(Ref. page)

- Lift the cabinet by the base. When moving the

unit, never lift by the front cover.

Otherwise, the main unit may be dropped causing personal

injury, or equipment damages. ---««««+««ccerererieriiiiiiiiii s 16
+ Mount the inverter on nonflammable material (i. e.

metal).

Failure to observe this caution can result in a fire. ««-«+++eeeeeeeeranannia. 16
« When mounting units in an enclosure, install a fan

or other cooling device to keep the intake air

temperature below 45°C.

Overheating may cause a fire or damage to the unit. ««««ceceeeereeiecinen. 16

3 WIRING
A\ WARNING
(Ref. page)

+ Only commence wiring after verifying that the

power supply is turned OFF.

Failure to observe this warning can result in an electrical

Shock Or @ fire. seccererercrecrieneriieiieciiiistereectesestececcecncrcsensenncincnss 22
« Wiring should be performed only by qualified

personnel.

Failure to observe this warning can result in an electrical

01076 0 B 41 ¢ <Y P 22

+ When wiring the emergency stop circuit, check the

wiring thoroughly before operation.

Failure to observe this warning can result in personal injury. «---««s-eec- 22
+ Make sure to ground the ground terminal @ .

(Ground resistance :

200 V class : 100Q or less, 400 V class : 10 Q or less)

Failure to observe this warning can result in an electrical

SHOCK OF @ FIIE. +evtvreeereererrasaseeeeteeaseaseaseseeeeceacnssessensessnssnnasnns 22




3 WIRING (Cont'd)

/A CAUTION

(Ref. page)
- Verify that the inverter rated voltage coincides
with the AC power supply voltage. (For example,
controller power supply voltage for 400 V class inverter is
single phase 200 V.)
Failure to observe this caution can result in personal injury
OT A fITE. +eeeocrcereseeeeteeeaeensesssencnsrosssecseeracsesscscrosassscnssssassanne 22

+ Do not perform a withstand voltage test of the inverter.

It may cause semi-conductor elements to be damaged. «----«--eeneininnint 22
- Tighten terminal screws to the specified tightening

torque.

Failure to observe this caution can result in malfunctions,

equipment damages, or @ fire. .........coceviiiiiiiiiiiiiiiiiiiiii e 79
+ Never connect the AC main circuit power supply

to output terminals U, V and W.

The inverter will be damaged and invalidate the guarantee................ 22

4 OPERATION

/A WARNING

(Ref. page)
- Only turn ON the input power supply after
replacing the front cover. Do not remove the
cover while current is flowing.
Failure to observe this warning can result in an electrical
ShOCK. secveeeerrarieiitniniaeiiieteiieieeteiecracansncssennsacencnss 40, 59, 93, 100

* Do not touch the operator with wet hand.
Failure to ovserve this warning can result in an electrical

ShOCK. treererniieniieiieiiioieiirerieieicieniroseesccrecssancassanss 40, 59, 93, 100




/A\ WARNING

(Ref. page)

- Do not touch inverter terminals during power "ON"

even when the motor is stopping.

Failure to observe this warning can result in an electrical

SHOCK. +reeeerreereieriirniiieiitinniittentteiaiecietiiecnanenaaans 40, 59, 93, 100
- Do not open or close the circuit breaker (MCCB)

in the internal of inverter during power "ON" since

this circuit breaker is for the protection of the main

circuit breaker.

Failure to observe this warning can result in an electrical

ShOCk. ............................................................... 40, 59, 93, 100
- Since the stop button can be disabled by a function

setting, install a separate emergency stop switch.

Failure to observe this warning can result in personal injury. *** 40, 59, 93, 100

/A\ CAUTION

(Ref. page)
- Never touch the heatsink or discharging resistor
since the temperature is very high.
Failure to observe this caution can result in harmful burns

to the body. ......................................................... 40, 59, 93, 100
- Since it is easy to change operation speed from

low to high speed, verify the safe working range of
the motor and machine before operation.

Failure to observe this caution can result in personal injury

and machine damage_ ............................................. 40, 59, 93, 100
- Install a holding brake separately if necessary.

Failure to observe this caution can result in personal injury.--- 40, 59, 93, 100
- Do not check signals during operation.

The machine or the inverter may be damaged. -.-............ 40, 59, 93, 100

- All the constants of the inverter have been preset at
the factory. Do not change the settings unnecessarily.
The inverter may be damaged. ................c.coeeieiiiiiit 40,59, 93, 100




5 MAINTENANCE AND INSPECTION

/AWARNING

(Ref. page)
- Never touch high-voltage terminals in the inverter.
Failure to observe this warning can result in an electrical
) 1 0+ < 108

- Perform maintenance or inspection only after
verifying that the CHARGE LED goes OFF, after
the main circuit power supply is turned OFF.
The capacitors are still charged and can be dangerous.
Failure to observe this warning can result in an electrical
ShOCk. ........................................................................... 108

- Only authorized personnel should be permitted to
perform maintenance, inspections or parts replacement.
[Remove all metal objects (watches, bracelets, etc.) before
operation. ]
(Use tools which are insulated against electrical shock.)
Failure to observe this warning can result in an electrical
SHOCK. teierttenitiiineeetereataaereeaietreteatieiaaraneacnnnccennacanseennnetnans 108

/A CAUTION

(Ref. page)
- The control PC board employs CMOS ICs. Do not
touch the CMOS elements.

They are easily damaged by static electriCity. ««..cccoeeveriieiiniiiiinen. 108
- Do not connect or disconnect wires or connectors

while power is applied to the circuit.

Failure to observe this caution can result in an electrical

shock, personal injury, or equipment damage. «««+ccotoeerreriaaiiannaana. 108




6 OTHERS

/AWARNING

+ Never modify the product.
Failure to observe this warning can result in an electrical
shock or personal injury and will invalidate the guarantee.

A warning label is displayed on the front cover of the inverter, as shown below.
Follow these instructions when handling the inverter.

WARNING LABEL ——

Model CIMR-R3A2030
Warning Label

A\ WARNING

May cause injury or electric shock.

- Please follow the instructions in the
manual before installation or
operation.

- Disconnect all power before opening
front cover of unit. Wait 3 minute until
DC Bus capacitors discharge.

« Use proper grounding techniques.
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1. FEATURES AND SPECIFICATIONS

The VS-616R3 is a general-purpose inverter with power regenerative function, and
also a heavy-duty inverter to show its full performance over a wide operation range.

1.1 FEATURES

(1) High-efficiency and Energy-Saving Drives Realized
* Load energy is regenerated to the power supply with excellent efficiency.
* AC reactor for power factor improvement is built-in.

(2) Optimum for Cranes or Heavy-inertial Loads

* Smooth and powerful operation enabled by 32-bit DSP high-speed vector
calculation and IGBT high-speed switching.

* Accel/decel time and S-curve time change, output frequency hold or multi-
step speed (10 steps) operation is available.

* Motor torque monitoring function assures torque at start and stop. (Crane
exclusive-use sequence is built-in.)

* Minus energy of the load is regenerated to the power supply.

(3) Simplified Control Panel Design and Space Saving Enabled
* Braking resistor or braking unit does not have to be added.
* Motoring operation and regeneration have the same continuous capacity

and overload capacity.
Vanspeed-616R3 ) . )
‘ POWER FLOW |
DURING iGBT iGBT -
+ MOTORING GENERAL-
‘ :> CONVERTER INVERTER l PURPOSE
lac
REACTOR ﬂg%;'o“
3-PHASE —
AC POWER + = - |
SUPPLY |
: POWER fLOW
DURING REGENERATING ) J




FEATURES AND SPECIFICATIONS

1.2 STANDARD SPECIFICATONS

Voltage Class 200 V Class 400 V Class
ltemn MoaelCIMR-R3A'_::3 23P7(25P5|27P5(2011]|2015(2018|2022 20302037 }47P5/4011|4015 (401840224030 {4037 {4045
Max. Applicable HP] 5 |75] 10| 15| 20| 25|30 | 40 [ 50 | 10 | 15 | 20 | 25 | 30 | 40 | 50 | 60
Motor Capacity * (kW) (3 T|(5.5)(7.5)| (11) {(15) |(18.5)] (22)|(30)|(37)](7.5)] (11)|(15)|(18.5)](22) | (30)|(37)|(45)
o\ Output Capacity kVA]5.0|8.5(12.6|17.1{252] 34 | 42 | 50 | 69 |12.6]17.1{25.1| 34 | 42 | 50 | 69 | 85
& 2| Rated Current A {13.2/222/33.0|45.0]66.190.1|1111|1321/130.2/16.5|22 5|33.0)|45.0{55.666.1]90.1]111 0
= g‘@ Overload Capacity 150% for one minute of rated output current
%j@ 2| Max. Output 3-phase 200/208/220/230 V 3-phase 380/400/415/440/460 V
©2 § Voltage \Y (for input voltage) (for 1nput voltage)
S o« l;ated Output 50/60 Hz (Up to 400 Hz available in constant setting)
¥ /| Frequency

Voltage/Frequency #

3-phase 200/208/220 V 50 Hz
200/208/220/230 V 60 Hz

3-phase 380/400/415/440/460 V
50/60 Hz I

o>
2 3 | Allowable Voltage
; Q + %
S u% Fluctuation +10%
Allowable Frequency +5%
Fluctuation B
Sine wave PWM (with power regenerative function and vector-calculated
Control Method torque boost function)
Freqguency Control 01 to 400 Hz
Range
8 f{:&“::rcgt lﬁg"“'a"y Digital command : 0 01% +14 to 104°F (—10 to 40°C),
= R o 77 450° o +10°
2 | Variation) Analog command : 0 1% 77+50°F (25°C =10°C)
[:+)
+ | Frequency Setting 0 01 Hz when less than 100 Hz,
[$) .
S | Resolution Digital operator reference . 01 Hz when 100 Hz or more Analog reference : 0.06 Hz/60 Hz
©
< | Output Frequency
8 Resolution 0.01 Hz (1/30,000)
£ | Frequency Setting 0 to +10 VDC (50 kQ)
S Signal
O | Accel/Decel Time |0 1 to 6000.0 sec (Acceleration, deceleration, S-curve time setting independently)
Conversion Efficiency Approx. 95%
Voltage/Frequency , r .
Characteristics Arbitrary program V/f pattern setting enabled
Operation Sequence Either general-purpose sequence or cranz exclusive-use sequence can be selected.
load, MCC ip, , f
g g Inverter Protection 00:::;1::::92&; overvoltage, overload B trip, stall prevention, cooling fin
§ ‘é Motor Protection Electronic thermal overload, overtorque detection, etc.
°
& u:: System Protection anLllltlrzut;tocpen-phase, power supply voltage fault, power supply frequency
E Location Indoor (free from corrosive gases of dust)
S g Ambient Temperature 14.0 to 107°F (—10 to 45°C) (no freezing)
g < | Storage Temperature % —4 to 140°F (—20 to +60°C)
S 2 [ Humudity 90% RH and below (non-condensing)
g 8 Vibration Allowed up to 9.8 m/s2(1G) at vibration frequency less than 20 Hz, 2 m/s?®
w Acceleration (0.2 G) at 20 to 50 Hz

* 4-pole standard motor
¥ Short-term temperature during transportion.

i When a reverse power relay 1s installed to the power receiving equipment, contact your YASKAWA
representative.
t If a generator is used as a power supply, inquire its capacily

1 400 V class needs a transformer (CPT-006275) for control power supply.
# Single-phase power supply cannot be used



2. HARDWARE

2.1 RECEIVING

This VS-616R3 has been put through demanding tests at the factory before

shipment. After unpacking, check the followings.

* Verify the received product with the purchase order sheet (invoice) and/or
packing slip.

* Transit damage.

If any part of VS-616R3 is damaged or lost, immediately notify the shipper.

¥ Vanspeed ;
616R3

¢

NAME PLATE DATA (In case of 200 V class, 30 kW)

INVERTER MODEL / MODEL CIMR-R3A2030 I
200 V CLASS INVERTER

INPUT SPEC. »  INPUT AC 3PH 200 to 220 V/50 Hz
200 to, 230 V/60 Hz 145 A

OUTPUT SPEC. »  OUuTPUT AC 3PH 010230 V 50 KVA 132 A

ENCLOSURES & MOUNTINGS/ — SPEC. |2030

MANUFACTURING NUMBER YASKAWA ELECTRIC CORPORATION
MADE IN|JAPAN

L [inverter Model Designation] NPIT41055-2

Enclosures and ———— Special Use Spec. No.

CIMR-R3 A203 Blank - Open Chassis

Inverter ‘_l
R3 Series
Specifications

A Standard
580V Class — p'icgb'e Maximum
. otor Output
4: 400V Class 3P7: 3.7 kW
to
037: 37 kW ['P" indicates a decimal point.]



HARDWARE

2.2 NAMES AND FUNCTIONS OF INVERTER PARTS

w88}

¥ Vanspeed

4
y = .
@
. LB=TT ) H—o
S —)
ke =)
® == §
“ —®
o @
® 3 0
®
i

@ Controller : Consists of electronic circuits including the inverter-controller CPU.

@ Gate driver : Receives signals from the controller and drives the insulated gate

bipolar transistor (IGBT) of the main circuit.

® Digital operator : Monitors operation status, and is used for display and setting of

constants.

@ DC power supply (Control power supply) : Supplies control power to the controller

and the pulse generator.

(® Power supply interface : Consisting of control power fuses, serves as the input circuit

of control power.

(® Fan box : Contains a fan for cooling the heat sink.

(@ Heat sink : This is the cooling medium for the main circuit IGBT.

Air passage panel : This panel is used for mounting the inverter, and also serves as

an air passage.

® PC board mounting frame : Bears the controller and the DC power supply.

@9 Face plate : Protects the controller and other PC boards while improving the

appearance. '

@ Input terminals (R, S, T) and MCCB : Receives commercial power, named R, S, and

T as well as functions as MCCB to protect
main circuit (Digital operator indicates "Cb"
when MCCB is tripped.)

@ Output terminals : Connect to motors and electromagnetic contactors U, V, and W.

@3 Ground terminal : Grounds the inverter, named E.

@ Charge lamp : Indicates charges stored in the electrolytic capacitor in the main
circuit. Do not touch the inverter main circuit until this lamp is
extinguished.

@ Air passage panel fastening screws : Remove these four screws to remove the air

passage panel.

Fig. 2.1 Construction of Inverter (VS-616R3)
—_ 15 -



2.3 INSTALLATION

2.3.1 Transportation
* Never move, lift or handle the VS-616R3 cabinet by the front cover.
+ Lift the cabinet by the bottom.
* Do not drop the inverter.

2.3.2 Location

Location of the equipment is important to achieve proper performance and
normal operating life. The VS-616R3 units should be installed in areas where the
following conditions exist.

* Protected from rain or moisture.

* Protected from direct sunlight.

* Protected from corrosive gases or liquids.

* Free from airborne dust or metallic particles.

* Free from vibration.

* Free from magnetic noise (e.g. welding machines, power units)

- Ambient temperature : 14.0to +113°F, -10to +45C

* Free from combustible materials, gases, etc.

{CAUTION
: When mounting units in a common enclosure, install a cooling fan or some
i other means to cool the air entering the inverter below 113° F(45 C).

2.3.3 Mounting Space
Install VS-616R3 vertically and allow sufficient space for effective cooling as
shown in Fig. 2.2.

118n 118in \ aarens i
(30 mm) OR MORE (30 mm) OR MORE 591 1n —F 131 °f]* 591 m
- (150 mm) (57‘\!/'8'0) 3 (150 mm)
, ; OR MORE \9_" 3 OR MORE : 1
o H
4 | vseers | 1
] INVERTER i
% 13°F |
g k @y B
3 :s Max 4
o & 591mn L« 591in N ??SE:L\J(?::’]CF; M
: (150 mm) ” (150 mm) i ax
OR MORE %%OL'Neé OR MORE v
(OPEN CHASSIS SYSTEM) ( HEAT SINK EXTERNAL )
INTERCOOLING SYSTEM
(a) Front View (b) Side View

Fig. 2.2 Mounting Spaces

_16_



HARDWARE

Inverter Unit Heat Production (200 V class)

Model | . )

CIMR-R3A .~ 23P7 | 25P5 | 27Pb 2011 | 2015 2018 2022 2030 2037
Capacity (kVA) 50 85 | 126 171 25 2 M, 42, 50 | 69
Rated Current (A) 132 1 222 330 15 “_| 66 1 90 1 li11 I 1321 180 2
Heat | Cooling Fin | 101 | 203 o301 361 1 A7l 717 1037 | 1072 | 1206
Pro- ' Unit Internall 131 112" 161 | 182 218 280 : 328 1 344, 394
duchoni Total Heat | - L o :

(W) | P 232 315 462, 516 789 1027 1 1365 ' 1416 1600
i Production : I
) “Fan  Fan | Fan | Fan | F con | e T Fe fon
Fin Cooling Method Fan . Fan 1 Fan .l Fan ! Fan : Fan . Fan ; Fan . Fan
cooling i cooling : cooling  cooling ccoling cooling :coolmg _cooling ' cooling

Inverter Unit Heat Production (400 V class)

Model ' i . |
CIMR-R3A © 7 47P5 401 : 4015 | 4018 | 4022 4030 | 4037 | 4045
Inverter Capacity AP - C - | I -
O N N P e A B S TR
Rated Output - on s i Poas R A ' !
Current (A) 16 3 225 ' 330 | 15 0 396 66 1 ! 901 ! 111.0
T F - =y -
Heat |Coolng Fin | 291 .—ﬁ 5% | 782 1017 1 1052 | 1186 ' 1560
Pro- | UnitInternal| 177 198 | 238 300 353 369 | 416 ! 485
duction] Total Heat o I ) B
(W) | 468 1 332 . 791 4 1032 . 1370 1421 . 1605 | 2045
! Production , i ! '
: " Fan | Fan ' Fan F e . Fan | Fan
Fin Cooling Method Fan Fan | Fan FFan | Fan Fan Fan | Fan
cooling cooling  cooling . cooling cooling :(‘oo]mg cooling  cooling




2.3.4 Dimensions in inch (mm)

VS-616R3 has two mounting means ; open chassis type and heat sink external
intercooling type. To use an external heat sink, see (3).

(1) 200V Class

Heat Sink External
Intercooling Type

e

Sheen
—-0nx
=<C

J I
)

[

AIR

* Open Chassis Type .
w
5
LA
o
118(30)ORMORE 118 _(__39|>_9_R MORE Aug{ﬁ/ &
b/ N 3 F e - g
= 5
AN 0
18 b = ¥4
OPERATOR~Z b T ]
' ' r —
CONTROL CIRCUIT 4 | *- 2 It l g
CONNECTOR ~ Ng | i
N
CONTROL CIRCUIT 2 RU
TERMINAL M4 I~ M5 v Sv W
1oy 20N 3cnis :i TW o
Ol [ ec—f--- %
5 ' Wi D\A.MA AIRE £ 12
5T\ w MTG HOLES 7 2
o =
DOOR OPEN P
x MAIN CIRCUIT
3 (83%% ANGLE TERMINAL MB ©
a 5 115
<
MAIN CIRCUIT
TERMINAL MB

mn inch (mm)

] ' J ! T
, | ! i ! ' Approx.
Model ' | | ! !
;-2 W1 H | D|WH |H | A. B C MAIMB]| Weght
CIMR-R3AL "3 A | | | b (kg)
23P7 11 26 ! | | . , | 55 (25)
25P5 9.84 |18 50|(286) | 7.87 |17 91.10.04. 8 27 | 8.66 a6 | w572 (26)
(250) | (470) [757057 (20001 (455);(255). (210) ' (220) 0
S : ! : | ! 27
27P5 (306) | | | 59 4.(27)
2011 118 1157 9.84 | 111 94 10 94' 8 15 | | 79-2 (36)
2015 (300) 1(294):(250) | |(308):(278) (207); : 85.8 (39)
14 17123.62° 1118 |22:8314 25.13 98! ! i -
1 ' 5 pagl i ‘ 6]
2018 (360);(600):  (300)1(580)(362) (353), 1026 (48)
1137 ' ' -
16 54 | 114.57] 115063801 M8, M8 -
2022 (ol 1®sn0)’ ucae) (160 945 P P98I
2030 T S S A 136.2 (71)
18.50 |27 56 -——13 7826.77},12 081 4 80 | , , e
2037 (470) (700014 49 (350) 1 (6801 1 (307) (122)! 158 1 (12)
! (368) ! | ) | |

Fig. 2.3 Dimensions of 200 V Class Inverter Series



HARDWARE

(2) 400 V Class

* Open Chassis Type + Heat Sink External
Intercooling Type
w
o
(@]
») =
118(30)OR MORE 1 18 (30) OR MORE T £
.'j - A AR 4 ]g PANEL [
—~ =} N N A ] §
A0 110 1 E s e A Ll
s 3 4 i:ﬁ:—‘-‘?i
OPERATOR~ E7 = b
CONTROL o N _ ] '
CIRCUIT T T ] ,
-CONNECTOR ¥ { { !
CONTROL CIRCUIT RU ' :
TERMINAL M4 Y '
fi ™w 4 % ! g U ;
A | — s ——';4 Tw|
A 4 T
2 4mA AIRS l =
g f\\ MTG HOLES 777 § ]
?3; (5098) MAIN CIRCUIT > AIR
8| NN s / TERMINAL MB ©
< e |
MAIN CIRCUIT = o
TERMINAL MB - a
AIR PASSAGE PANEL N

'GROUND TERMINAL MB

in inch (mm)

| | 'l | | N
! pprox
Model __ [ w !y ipiw |H|A B!C | MA | MB | Weight
CIMR-R3AL ] | 7 | b (kg)
! : | g
g | i | |
9.84 | 185 |12.05 7.87 [17.91]10 04} 8 27 | 8 66 | ! o n o
47P5 (250) | (470) ' (306) | (200 | (435) | (255) | (210) |(220) MG M5 159 4 (27)
4011 i 11 57! 79.2 (36
] 118 1157984 1194 1094' 815, , 79.2 (36)
4015 (300) |(294) }(250) [(303)|(278) ! (207) 1 | 185 5 (39)
14 17|23 62 | 118 |2283/14 25]13.08 ! o
4018 (360) (600)!13 70%(300) (530) (362)1(355) i | 105 6 (48)
16.54 1(348) 14 57 11.50| 6.30 | '
. A8 | A
4022 50)| e, (292 |(160) 9-45i 8 | 18 121 2 (55)
4030 | 13 78 ' 12 08| (240) | | 156 2 (71)
4037 18 50 27 56 |(350)13.78 26 77|(307)" 4.80 ! 158 4 (72)
s (470) (700) 5 77(350) (6801 1 51 (122) I , N
| (348) | "(306) . : |

Fig. 2.4 Dimensions of 400 V Class Inverter Series



2.3.4 Dimensions in inch (mm) (Cont'd)
(3) To Use an External Heat Sink
(a) Drilling in the Panel

Cut out the panel as shown in Fig. 2.5. (below)
Line the hatched area with packing to prevent entry of dust.

2-6019(¢48)

J_-4H31_Ea \I‘9‘1 ©
o] [Jdé < _~...D%:@go
OPENING
u.lEJ: F Bs e
O___— 0d oD 80
A |,Q wi AD
W
m ich (mmm)
Size :
Model i ' : 1
CIMA- WiWI!HiHI'A:B CID|EIF Hole «
‘.____;R3 ! | !
23P7 | : NN .
SEPE — 984886 13101,_?1 019 | 03_0|11(s;0.29|1/32|921 G028
7Pt (2“)0)|(2)’) |(440)|(4oa) (12 5) (7 o) (30) (1.))j(440)a(234) COT)
] 2011 118,10 83,23 62 22.83° 049 ' 0 9 118 07972201 1S 039
2015 (300) (2(0) ' (600) | (580) (12 5)(10), (30) 1 (20) (360)(281)  ($10)
2018 141713 19123 62,2283 0 46_) 03017138, 079 |22 041354 ¢039
(360) :(335)"(600) [(580) (12 5): (10) ! (35) ; (20) . (560) (31). t910)
2022 16 54 15 5523.62122 831 0 491030 1131079 22011591 ¢0 39
(420)1(395),(600) | (580) (12 5), (10) ' (30) , (20) |(o60)'(404 ). ($10)
2030 .13 fsl | - I ] '
18 50 (350) ;27 5626 7710981039 | om 0 79 |20 98 1787 $03Y
(470) 16 541(700) (680) (25) | (10) (14 »n| (20) |(660).(454) C$10)
2037 | . | .
(420) '
i "47P5 95188611850 1791 049102 1187059 1,3> 921, $028
s (250) (225)§(470)$(455) (12 5); (7 :n (30) ! (13) |(440) 230 (g7
4011 11811083 2362/22831 049039 118:079:2204{1118 (039
4015 |e300) 1(275) ;(600) ; L(580) (12 5), (10) j (30) | (20) (560)(284). (©10)
"'4018 14 17 1319723 62 22 83" 0 49 039 138 079 2204 1354 5039
(360)1(335){(600) (580):(12 3); (10) ; (35) ' (20) 1(560)1(341) (¢10)
4022 16 54115 5523 62,22 83 0-1g1039 118,079 2204 1591 $039
_(120) 1(395),(600) | (380) (12 5)' (10) 1 (30) 1 (20) :(560) [(101) () 10)
4030 16 1] "0 98! ' ' |
4037 ]1850,(420)27 56126 77 (25) 039 069107935 98117 8T 0 39
(470)113.78 ' (700) (680) 236 . (10) (17 3) (20) (660) (1531) ¢ 10)
4045 1(350) | ' (60) | !

Fig. 2.5 Panel Drilling Dimensions
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HARDWARE

(b) Installation
(O Loosen the four fastening screws on the corners of the inverter and remove

the air passage panel. Also loosen the two fastening screws at position b in
Fig. 2.5.

—

T owm)-
FiPAE =
=TS~
=]
Loosen the —
fastening
screws and
remove the T : E>
ar passage :
panel
RU
Y
I
/_-‘F-\:‘—

(@ Fasten the air passage panel to the control panel with the two fastening
screws at positon b in Fig. 2.5.

(3 Mount the inverter in the hole, and fasten with the four fastening screws.

.
e =~ 4L -=,
ns—-TF-~_-

il




2.4 WIRING

The following shows a connection diagram of the main circuit and control circuit.
Connection 1CN to 3CN for control signal are option.

2.4.1 Standard Connection Diagram

e ' o
vS 616R MOTOR
3PHASE _O:O.M ‘ LIR) W)
POWER SUPPLY =0 , L2(S) 2V) M
50/60 Hz B L - e —. ) L3(T) 13w)
i‘ 2MCCB  CPTO06275 11400 V class inverter | GIE)
H 1200 :needs single-phase L !
ellg 13 5200 | 200 V power as a control The wrring below 1s |
ﬂ (400 V7200 V) T~ \power supply H needed only when |
F O —— ——t H PG speed control 1s !
N operated Not used '
WA [ o s g \ vy |
BT o e o (Y 03d = -
EXTERNAL FAULT o 1 | 5 er ArPA 16 " |
W i ¥ H
SSCSR?;DRTJ:N 5o 8 FWD ?\,BL:%E (o 1”7 L @
| o 1
"1 SCURVE CHARACTER:  fmmaerme rasr T 9 REV B B ‘8 Ie T
lSTlCS CANCEL OR PG e 5 o 10 BX 'PB 5
GONTROL CANCEL ~ {sircion 5 11 TIME e —
ACCE. /DECEL NHBIT
12 HOLD Iy CONTROL RELAY (24 VDC COIL
*2 PG CONTROL INTEGRAL FAULTRESET _-— 13 RST v OPERATION O)NGOING
BEARC OCOMMAND ! 5o 14 sCAn Lo~ }SIGNAL BRAKE RELEASE
SEARCH BUTTNGSTOP o = | : '
= ! 5 cstP Uion 7+24V 10 - e COMMAND, ETC
ta 5o 16 RST E‘E\-&V ( & I" || FREEWHEEL D!ODEI
ool e 17 RED outpur RC 1 I -
| Chance 5o 18 vorG BRAKE (B)(l 2o 5——— FROM BRAKE
L SB%MON COMFlRM B2 13 — CIRCUIT
._Iﬁ 4 19 20 21 22 T
. ggMzg o3 2 [icaj.
.POWER SUPPLY Fi i
%0 PR R TR RUNC_:%— | —— OPERATION ONGOING
LoV omy 25PoR] 35 ZERD-SPEED OPEN COLLECTOR
o k0 4 F to — FREQUENCY AGREE
:'EA;ELEEEEQUENCY] | e ,3‘ INPUT IMPEDANCE Y\ORK]_36° BRAKE RELEASE outPuT
o \50kQ BRI 37 CRECUENRY DETECTION H (
' I “|aNALOG cOMMON  FOH ] FOR 24 VDC
WH 06 FD,_(" gg, FREQUENCY DETECTIONL | 50 mA or less
rgov COHEaq 71— CURRENT DETECTION H
ol e CURRENT DETECTIONL |
g 12CN MY & MINOR FAILURE i
DING) 5 1 D COMMON J
ST o 2 D2 coMT -
) 5 o 3 D3 FLTNO ’_t;d—zf—
P S > oa LT NCho o 43 FAULT CONTACT OUTPUT
5 5 o5 LT COM 24 1 [FOR24vDC 1A ORLESS
ey o 6 0 P +
o O 7‘ D7 iy
£ gy g os " [wwos e b @FREQUEI\CY METER QUTPUT
] N 3|
— Uls oo OUTPUT 1 28, L1 N/ 0TO+10V,2mAORLESS
il 13 M 50 Lt
T A dcome ANALOG MY () AMVETER OUTPUT
; oUTPUT 2 a9 1 X7/ 0TO+10V, 2 mA OR LESS
PG PULSE MONITOR 16 PAO : 5
PHASEA OUTPUT. e (I a0 AT
PG PULSE MONTOR Fj[8 Peo 2‘ FREQUENCY METER OUTPUT
PHASE-B OUTPUT + 19 *PBO 377 AMMETER OUTPUT SCREW TERMINAL
£
—~L COMMON
Tgov ov
[0 omsstressees [ oofui,

Fig. 2.6 Standard Connection Diagram
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HARDWARE_

Notc_as :

1L

2
3.

I indicates shielded leads and j% twisted-pair shielded leads.

© indicates terminals for main circuit and O terminals for control circuit.
The following is needed as connectors for control circuit.

ICN : MR-50LFG (50-pin)

2CN : MR-20LMG (20-pin) }Madc by Honda Tsushin Co., Ltd.

3CN : MR-20LFG (20-pin)
Be sure to use 24 VDC power supply for open ccllector output and fault contact output (1CN-
3310 45).
Multi-function relay drive output (3CN-10 and -11) can be connected with only control relay
(24 VDC coil). Ex : MY-2, 24 V coil (Made by OMRON Corporation), etc.
If a pulse generator (PG) is to be used, select a line-driver type complying with RS-244-A
specifications. For details, see Par. 2.4.3-(6).

. Use shielded wire for all the wiring. Wire common (COMO or 0V) for each connector

individually avoiding to connect multiple connectors to one common since the wirings are
more subject to noise.

_23_




2.4.2 Main Circuit
(1) Main Circuit Wiring
For a 200 V class inverter, prepare a 200 V three-phase power supply. For a
400 V class inverter, prepare a 400 V three-phase power supply and a 200 V
single-phase power supply (for control).

(200 V Class)
[ — j GENERAL-PURPOSE
MCCB ' VS 616R3 1 MOTOR
goF?H\//\SE —3 5 LA( TIU)
POWER —o: L2AS) T2(V)
SUPPLY —< LIT) T3W)
ke CLASS 3 GROUND
(400 V Class)

(e o GENERAL-PURPOSE
MccB i I——\/S-616R3 ] ] MOTOR

40V _ 9 o
LIR) T1(U),
3PHASE _ ~ m o L2(S) T2(V)'¢
POWER
SUPPLY — oM\ ® L3() T3W)€
2MCCB i POWER
-y CPT006275 |, SUPPLY CLASS 3 GROUND
Lo r200 \*
. " : 00 ) 200V
— iS: SINGLE- 200
(5A) 400 V/200 V| u
(250 VA ) - PHASE ] NOT USED
Notes :

1. Terminals u200 and v200 are not used. Dc not connect to an ything.

2. The control and main circuit power supplies must be turned ON and OFF at the same
time.

Fig. 2.7 Main Circuit Wiring
(2) Main Circuit Terminals

Table 21 Main Circuit Terminals

Terminal Symbol Function
L1 (R)
L2 (S) For main circuit power supply input 3-phase
L3 (T)
o r200 For control power supply input of 400 V' class inverter
$200 (200 V. single-phase)
T1 (U) -
T2 (V) For motor connection 3-phase
T3 (W)
G (E) For grounding _ T
(class 3 ground ground resistance 100Q or less)

Note - Do not connect control wiring to £200 termuinals installed to 400 V" 37 RV
or more



HARDWARE

(3) Molded-case Circuit Breaker (MCCB) and Power Supply Magnetic Contactor

MC)

Be sure to connect MCCBs between power supply and VS-616R3 input
terminals L1 (R), L2 (S), L3 (T). Recommended MCCBs are listed in Table

2.2.

When a ground fault interrupter is used, select the one with no influence
for high frequency, or setting current should be 200 mA or over and operating
time, 0.1 sec or over to prevent malfunction.

(Exmaple)
» Mitsubishi Electric NV series (manufactured in 1988 and after)
* Fuji Electric EG, SG series (manufactured in 1984 and after)

For a 400 V class inverter, also connect a magnetic circuit breaker (NF-
30, 5 A) for protecting the control power supply and transformer. (This is not
necessary for 200 V class inverters.)

PR CrSE—

1MCCB
— M
3-PHASE oM
—C
POWER SUPPLY N AA

1"51. 1R)
!..2(5) | VS-616R3 |

-
I 400V.7200V 250V

NEEDED FOR 400V CLASS |-

Fig. 2.8 Wiring Diagram of Molded-case Breakers

Table 2 2 Molded-case Circuit Breakers and Magnetic Contactors

200 V Class
| Mode! CIMR-JR3AZ3P7|R3A25P5|R3A27P5|R3A2011 |R3A2015| R3A2018 | R3A2022 | R3A2030| R3IA2037
VS-616R3 Capacity kVA| 5.0 85 | 126 | 171 | 252 3 22 50 69
\Rated o iout Current A| 132 | 222 | 33.0 | 450 | 66.1 | 0.1 | 1111 | 1321 | 180.2
c“:“stesucbl'rsch'féec"l'(c M°h'ndoe§e'l NF30 ., | NF50 : [NF100 ; |NF100 ; |NF100 ; |NF225 , [NF225 ; |[NF225 ; |NF225 ;
ut Breakers 30A | 50A | 60A | 100A | 100A | 150 A | 150 A | 225 A | 225 A
and Rated Current A
m::AWA Magnetic Contactors | o oo | HI.30E | HI-50E | HI-50E | HI-80E HI-100E | 1008 | HI-100E | 1-200F
400 V Class
[ Model CIMR-|R3A47P5|R3A011|R3A4015| R3A4018| RIAL022 | R3A4030 | R3AA037 | R3AL0MS
VS-616R3 |\ Capacity kVA| 126 | 171 | 251 34 422 50 |, 69 85
(Reted ) tput Current A| 165 | 225 | 330 | 45.0 | 556 | 661 | 901 | 111.0
(I:llstesuCh:::T«tEéice:ll(cerh:ol\lﬂc:)edde_l NF30 . ' NF50. |NF100,|NF100 ,{NF100 .{NF100 . NF225 .| NF225,
O o oo rs | 0A | 504 | 60A | T5A 1004 1004 TI0A |15
VASIKAWA Magnetic Contctors | gyogk | HIE | HIS0E | HIS0E | HIS0E 1 HI-80E iHI-lOOE HI-100E




2.4.2 Main Circuit (Cont'd)
(4) Surge Suppressor
For the surge suppressors should be connected to the coils of relays, magnetic
contactors, magnetic valves, or magnetic relays. Otherwise, high surge
voltage may be produced when the circuit is closed or opened, resulting in
malfunction and damage to equipment. Select type from Table 2.3.

Table 23 Surge Suppressors

Surge Suppressor*
Coils of Magnetic Contactor VASKAWA
and Control Relay Model Specifications
Code No.
Large-size
DCR2- 250 VAC
Magnetic 50A29E 0.5¢F +200Q C002417
200 | Contactors T
0 | Control Relay
230V | MY-2, -3 (OMRON) DCR2- 250 VAC 002482
HH-22, -23 (Fuy) 10A25C 0.1¢F +100Q
MM-2, -4 (OMRON)
DCR2- 1000 VDC
380 to 460 V Units 50D100B 0.54F +220Q | C002630

* Made by MARCON Electronics.

(5) Transformer for Control Power Source
Control power source transformer is necessary for 400 V class inverter.
Connect transformer CPT-006275, whose outside dimension is shown below,
following Fig. 2.8 (Wiring Diagram of Molded-case Breakers).

INSULATION CAP
TERMINAL BOARD PRIMARY (RED)
WITH COVER GROUND SECONDARY
TERMINAL (YELLOW)
(M6 SCREW) )
\ 120 65 or less
L\ J \ . NAME PLATE
] Y Y
T T o t {
D 7 Emas
E
™~
o
[(s] 4 - - —
+ ] 1 + ;‘l ! { [
| 125 Rl
72 90 _!
115 115 |
4-7¢ HOLE
(FOR M6 BOLT)

Outside Dimension of Control Power Source
Transformer (CPT-006275)
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(6) Wire and Terminal Screw Sizes
The wire sizes and types are shown in Tables 2.4 and 2.5. Refer to Table 2.6
for the placement of the closed-loop connectors.

Table 2.4 Wire Size (200 V' Class)

T T
i Inverter ! !

C:rcuit] VS-616R3 Model !Capacny Terminal Symbol 51 erminal;  Wire Size i Wire Type
KV A Screw mm- .
. |
ROCOCO®! | 35t05.5 |
CIMR-R3A23P7 5.0 M5
© 2105.5
(BEONGRURGRVN 55to08
CIMR-R3A25P5 8.5 i M5
®© ; 2t055
DODOOW® 5.5t08
CIMR-R3A27P5 12.6 M5 —
® | 2t05.5
PO9C0O® 8 to 14
CIMR-R3A2011 171 - M8 |f—na
® 2t0595 i
i Power cable .
® @ @ @ @ @ | 8 to 22 GOOWV vmyl
Main | CIMR-R3A2015 25.2 . Y
® | 210 5.5 sheathed wire
T or equivalent
ODODOLOD® 22 to 38
CIMR-R3A2018 34 Mg L ]
() i 2to55
RECCO® 22 to 38
CIMR-R3A2022 42 M8 —— S
© 2t05.5 |
PRODOO® 3810 100 |
CIMR-R3A2030 50 M8
® 2t0535 |
ROTOO®E 38 to 100 !
CIMR-R3A2037 69 ~ 1 M8 — .-
® 2t055
1CN MR-50LFG*
Control| Common to all models | 2CN MR-20LMG* | . Wisted-pair
shielded leads
3CN MR-20LFG *

* Made by Honda Tsushin Co., Ltd.

IMPORTANT
Wire size should be determined considering voltage drop. Voltage drop is
obtained by the following equation : select the size so that voltage drop will be
less than 2% the normal rated voltage.
Phase-to-phase voltage drop (V) =3 wire resistance (£ /km)
X wiring distance (m) X current (A) X 10 -3
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2.4.2 Main Circuit (Cont'd)

Table 25 Wire Size (400 V Class)

Inverter Terminal| Wire Size
Circuit] VS-616R3 Model |Capacity | Terminal Symbol Screw mm® Wire Type
kVA
@O W Ms 35t05.5
CIMR-R3A47P5 126 |® 2tob55
M4 05102
PRODOYT® Ms 55L08__
CIMR-R3A4011 171 ® 2t0 5.5
M4 0.5 to 2
;®®(’D@®® M 55t08
CIMR-R3A4015 %1 '® 2t0 5.5
M4 05102
REOEOLOLLOW® Ms 8to 14
CIMR-R3A4018 34 ® 2t055
Marn M4 0.5 to 2 552,“;‘32‘,’25%9 )
PROPDOOE®: 8to 14 sheathed wire
M8 or equivalent
CIMR-R3A4022 42 ® : 210565
Mé | 05t02 |
DRODOO® M8 22 to 38
CIMR-R3A4030 50 ® 2t05.5
M4 05to2
ROE®OLO® Ms 22 to 38
CIMR-R3A4037 69 ® 21055
0.5 to 2
RODOO® M8 22 to 38
CIMR-R3A4045 85 ® 2t05.5
M4 0.5 to 2
1CN MR-50LFG*
Control| Common to all models | 2CN MR-20LMG * gﬁ;’g&‘;‘i‘l’;’lgs
3CN MR-20LFG *

* Made by Honda Tsushin Co , Ltd
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Table 2.6 Closed-loop Connectors

Wire Size
- I Terminal Screw Closed-loop Connectors
AWG mm?*

20 0.5
M35 1.25-3.5

18 0.75 M4 1 25—4

16 1.25
M4 2—-4

14 2
M5 2-5
M4 3.5—4

12 3.5
M5 35-5
M4 55-4

10 5.5 —- =
M5 5.5-5
M5 8-5

8 8 e
Mé6 8-6

6 14 M6 14-6

4 22 M8 22—-8

2 38 M8 38-8

2 38 38-10

1/0 60 60—10
M10 —

3/0 80 80—-10

4/0 100 100-10

(7) Main Circuit Wiring

(a) Main circuit input/output

@ Phase rotation of input terminals L1 (R), L2 (S), L3 (T) is available in either
direction, clockwise and counterclockwise.

(@ When inverter output terminals T1 (U}, T2 (V), and T3 (W) are connected to
motor terminals T1 (U), T2 (V), and T3 (W), respectively, motor rotates
counterclockwise, viewed from opposite drive end, upon forward operation
command. To reverse the rotation interchange any two of motor leads.

(® Never connect AC main circuit power supply to output terminals T1 (U), T2
(V), and T3 (W). Otherwise the inverter may be damaged.

@ Care should be taken to prevent contact of wiring leads with VS-616R3,
cabinet, for short-circuit may result.

(G5) When a noise filter is needed for the output side of VS-616R3, connect L-
noise filter. Never connect phase advancing capacitor, LC- or RC-noise
filter.

(® Be sure to fasten the main circuit terminals with screws.

@ To prevent an erroneous operation, be sure to separate the main circuit
wiring from the control lines of inverter and peripheral equipments.



2.4.2 Main Circuit (Cont'd)

(b) Grounding
Ground the casing of the VS-616R3 using ground terminal G (E).

(D Ground resistance should be 100Q or less.

® Never ground VS-616R3 in common with welding machines, motors, and
other large-current electrical equipment, or ground pole. Run the ground
lead in a separate conduit from leads for large-current electrical equipment.

@ Use the ground leads which comply with AWG standards and make the
length as short as possible.

@® Where several VS-616R3 units are used side by side, all the units should
preferably be grounded directly to the ground poles. However, connecting
all the ground terminals of VS-616R3 in parallel, and ground only one of
VS-616R3 to the ground pole is also permissible (Fig.2.9). However, do
not form a loop with the ground leads.

CORRECT CORRECT NOT ACCEPTABLE

Wy

(a) (b) ()

Fig. 2.9 Grounding of Three VS-616R3 Units

2.4.3 Control Circuit
(1) Wiring of the Control Circuit
A connector (option) is used to input and output control signals.
The signal voltage must be 24 VDC or lower. Fig. 2.10 shows the connector
pins and the corresponding input and output signal names. Screw terminals

can be used by using the screw terminal conversion option. For details, see
Appendix 1.2.



HARDWARE

1 l GENERAL-PURPOSE
’_I\\IbCCB VS 616R3 MOTOR
3PHASE —S oM L 0% 110
POWER SUPPLY —o oM. L) T2 ™
50/60 Hz e = :L_3LT_) . T3W)
1] | amees cpTo0B275 1 7400 V class nverter ‘i,hj
el o3 | e 7
oY S | power as a B
1 — > o v 200 v T 2% 1\ conol power supply Eﬁ'ﬁrﬂéﬁf ’
b — -t ) PG speed control is
. operated Not |
MUTLSIER | [icN] PG BN\ usualy used
DOETTIN o = 5 DSEL POWER/ +5V 456 T
5o 5 BB SWPPLY\ ov 123 — -
EXTERNAL FAULT, — | s PHASEA | pa 16 1B
FORWARD RUN . | 5 oo PRSE (o o 13 1 @
REVERSERUN . | 8 INPY A7 1
EVERSE L 9 RV prases( P 18 :
R 3 10 Bx PUSE \-pg 19 P
AS&EL Y 5o 11 TIME 7:4‘,—_1—4
*1 S-CURVE CHAHACTER- 5 o 12 HOLD 7
o | Nttt
- €
5 o—— 4 $ st IN
COMMAND BUTTNG SToP 20 11 :5 z‘;’:’;‘ ML TN ij — °—’}SIGNAL. BRAKE RELEASE
. *2 — 11 . RELAY »24v 19 w COMMAND, ETC
2 PGCONTROL INTEGRAL (-2 16 RST LA A it
EEO?AE& EI\I?DSPEED SEARCH Iy o v RV e w L | FREEWHEEL DIODE
| CHANGE 5 o 18 VCHG BRAKE /BX1 12 B : f FROM BRAKE
: }?a%’%ﬁ" RELEASe \ex2 13 = CIRCUIT
'_I“ 19720 21 22 N
‘1 Al - 1
| POWER SUPPLY FO 35
20 \FREQUENCY SETTING RUNKC 34 OPERATION ONGOING
— S 415V, 0ma  ZSPOK] 35 ZERO-SPEED OPEN COLLECTOR
MASTER FREQUENCY [ 120 i 3 FREFGTO+10V aGrK] ag7 FREQUENCY DETECTION | OFEN COLLECTO
REFERENCE 11 ‘P 4 (It\PUT IMPEDANCE) 33 BRAKE LOOSEN VERIFY |
1 FDH ® FREQUENCY AGREE FOR 24 VDO
2 ANALOG COMMON DL 39: FREQUENCY DETECTION L 50 mA or less
:F 3oV covT 50 CURRENT DETECTION H
e o] e CURRENT DETECTION L
it 43 MINOR FAILURE
- T o1 A ay
= o COMMON
1 7 o2 Hi
i 3 03 FLT NO (5 o2
' - e a3 ]FAULT CONTACT QUTPUT
5 o5 FLT CoM ad{]] "~ [FOR24VDC 1AORLESS
g gs FM 47‘: oy
| 5 o8 |wiLoG Mo 1 FREQUENCY METER OUTPUT
ot § D9 ouTPUT 4 agf |y 1 0TO +10V, 2 mA ORLESS
' ] so [T+
v ] COMI AM T
— T A[fdeove avis0o 1o 11 (am) AMMETER OUTPUT
PGPULSE MONTOR | __ - 1?6 PAO ouTPuT 2 a i} ! 0TO +10V, 2 mA OR LESS
OUTPUT { Ip Ul om0 UNT
P MONIT )
P kS5 MON OR{ N N it 1—9 FREQUENCY METER OUTPUT
e 19 *PEO =] AMMETER OUTPUT SCREW TERMINAL
’_I—ﬂﬁ 20 [ov ] CoMMON
ooy,
et il
Notes :
L *—":I'_ indicates shielded leads and 1 twisted-pair shielded Iecads.

© indicates terminals for main circuit and O indicates terminals for control circuit.
3. The following is needed as congectors for control circuit.
ICN : MR-50LFG (50-pin)
2CN : MR-20LMG (20-pin) [ Made by Honda Tsushin Co., Ltd.
3CN : MR-20LFG (20-pin)
4. Be sure to use 24 VDC power supply for open collector output and fault contact output (1ICN-33 to
-45).
5. Multi-function relay drive output (3CN-10 and -11) can be connected with only control relay (24
VDC coil). Ex : MY-2, 24 V coil (Made by OMRON Corporation), etc.
6. If a pulse generator (PG) is to be used, select a line-driver type complying with RS-244-A
specifications. For details, see Par. 2.4.3-(6).
7. Use shielded wire for all the wiring. Wire common (COMO or 0V) for each connector individually
avoiding to connect multiple connectors to one common since the wirings are more subject to noise.

N

Fig. 2.10 Wiring of Control Circuit



2.4.3 Control Circuit (Cont'd)

(2) Pin Arrays of Control Signal Connectors

Fig. 2.11 shows the pin arrays of the connectors to the board viewed from

below.
DIGITAL OPERATOR

™~ CONTROLLER

?

50 49 48 47 42 4] 40 39 38 37 36 3H A 33
M oV ov ™ AT O CDL CDH DL FDH BR AGR ZSPD | RULN
A V| UM g NC g N g 1 4 4 A J
32 26 25
COM <
0
8 117 [ 1. |15 10 9 8 2 !
VCHG RED IRST CSTP BX REV WD ov +15 V
J/
Connectors to the Board : MR-50RMAG
Connectors to the Cable - MR-50LF(G)
(a) Controller 1CN
N
15 14
9 8
2 I
0\ oV
~)

Connectors to the Board : MR-20RMAG
Connectors to the Cable : MR-20LF(G)

Connectors to the Board : MR-20RFAG
Connectors to the Cable : MR-20LM(G)

(b) Controller 2CN (c) Controller 3CN

Notes :

1. Olmarks input signals to the inverter. [dmarks output signals from the inverter.
2. 2CN and 3CN signals marked with * are inverted signals.

3. Brank pins are not used. Do not connect anything.

Fig. 2.11 Pin Arrays of Connectors
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(3) Connectors
Fig. 2.12 shows the specifications, type, and dimensional diagram of the
connectors. For information about the screw terminal conversion option, see
Appendix 1.2.
(a) Specifications (Soldered type) ---«-*=*** Manufactured by Honda Tsushin
* Threshold current : 0.5 mA
« Contact material : Brass (male pin), phosphor bronze (female pin)
» Surface treatment : Precoated with nickel and goldplated on the surface
(marked by "G" at the end of the type name)

* Insulator material : Diallyl phthalate resin
* Case material : ABS resin

(b) Dimensions in inches (mm)
@ MR-50LFG (50 pins) *=«+=+*=+"* For 1CN

289(735) 242614
024 010X17=17(26X17=442)

réﬂ 10(26)

(]

o~ 44

5 ,'—'M'wv ) Mi?'usukls‘us‘ 18
, AT o g Fodond g

B Dl

010 (26)
{ 010X 13=13 (26X 13=338)

HONDA J

&
J

176 (448)
051(13)
12,0

@ MR-20LMG (20 pins) *#+==**==="* For 2CN

177(449)

024, 010%X6=06
6 1)[(26X6=156

—1—-0 10(26
BT

M AL AL A
§ D\l 8 d Fle |

010(26)

oo

157(398)
012,0.2
33
€

0.10X5=05
26X5=13.a)

® MR-20LFG (20 pins) ++====+**** For 3CN

177(449)

129(328)

024, 0 10xX6=06
(6 1) |(26X6=156)
010(26)
% Zl ol 1"2"5"4*'5*'5 ?_%
[ ol ™ %
5 | Njm ) \n"n‘lﬁ o
- Sl o L i sklm'm
MR-20L 010(26)
HOI}IDA 0.10x5=05
— (26x5=130)

Fig. 2.12 Dimension Diagram
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2.4.3 Control Circuit (Cont'd)
(4) Control Signals

Table 27 Control Signals (1C\)

C::::: Ter’:r:)lnal Symbol| Name E Description Signal Level |Constants Page
_ Frequency 115 V load {
s 1 +15 V |{Setup Power | Frequency setup —15 V power supply power suppl }
(%’ Supply L i 10 mA or lower .
= 2 ov énalog Shielded wiire connection — | |
a ommon ! ; 66
5 - % TR *Sn-04 ' 76
o Frequency| 0 V to +10 V/0 Hz to maxim 1m output 0 to I
b3 3 FREF Reference | fre ) (input 1mped- | |
- quency _ H |
@ ance 50k Q) A :
< 4 ov Analog Command common | — ' :
Common o |
OFF : Analog frequency reference {1CN-3) i |
Multi-speed or frequency reference {rom the digital Anl 09|
5 DSEL | Command operator 1s used. n-ULt0 U5 6g
Enable ON : Multi-speed commands (2CN-1 to -9) S0l 05 |
are used | . |
External | OFF . Inverter 1s operable | (o - -
6 BB Base Block | ON : Inverter output 1s shut down , 1Sn-05 P77
External ON : Inverter output 1s shut down and ! | :
7 EF Faul fault contact output 1s cutput. | 1 Sn-08 | 80
ault Oper ! :
peration 1s 1mpossible | 1 !
) OFF : Stop -
8 FWD gor\\ ard ON - Forward operation (Effective only I S ! 66
peration after the inverter 1s charged ) : ! ! 76
Reverse OFF  Stop ! :_ | 66
9 REV 0 ON . Reverse operation (Effective onls after | Sn-04 b
peration - : 6
the inverter is charged.) o | l
Brake OFF Brake close 1s checked ‘1. :Sn " | 41
= 10 BX |Release | ON: Brake release is checked (Exclusinely o " 49
c Check for cranes) G100 80, 7g
> L.._ S P
n Accel/decel OFF : Accel/decel will be according to l o !
5 1 | TIME | Time settings 1n bn-01 to -03 = 24VDC b'1 01 to 06; -0
2 Selection ON : Accel/decel will be according to jcurrent in, {bn -12 [
- settings 1n bn-04 to -06 1 ON statess | |
2 Accel/decel OFF : Accel/decel 1s enabled. 15 mA i [
] 12 |HOLD Pccfl b fce ON : Accel/decel is disabled. (Preset output '
S rombt will be retained ) | I
@ 13 RST Fault ON : Fault }"eset ) i
Reset (Invalid when FWD or REV 35 ON.) ! %
OFF : S-curve characteristic (bn-03,-06) 1s valid. ;
ON : S-curve characteristic 1s invahd ;
S-curve (S-curve time 1s 00 s ) !
Charac- | When Sn-10 fourth digit = 1. PG control cancel | .
14 1SCAN teristics |is commanded. (Able for P-ROM No. NSN618015, bn-03, -06' 70
Cancel and after) i
OFF : PG control functions (Clcsed loop) !
ON : PG control does not function {Open loop) ! !
15 |csTp Butting | ON : Perform butting stop operation at : | Sn-03 39, 75
Stop stopping (Exclusive to cranes ) | | Cn-70 to -80] 78
OFF . PI operation for PG control i :
ON - P operation for PG control
6 | IRST Fn(t}eg::ttl:: (Valid only when PG 1s used ) ISn-11 g?
Reset When Sn-10 second digit = 1, speed search 1s iCn -13 to -52 92
commanded (Able for P-ROM NO NSN618012"'
and after) | l

* For additional functions by P-ROM number version-up, see APPENDIX A5
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Table 27 Control Signals (1CN) (Cont'd)

Classifi-{T { ' !
c:ts:)'nl er'\;r:nal Symbol| Name ! Description " Signal Level |Constants |Page
= | Accel/decel; OFF  Accel/decel will be according to !
= 17 RED ;i Time | settings in hn-01 to -06 i bn-01 to -06! 70
09; ON . Accel/decel will be speeded up by a | . bn-12 i
- Reduction factor of bn-12 ' 94VDC I__ L
é_ Output | OFF . Output voltage complies to set Ccurrentin, oo ol 73
£ 18 [VCHG|Voltage ] values 1n Cn-02 to 08 | ON stat n-02 to - 74
o ON Output voltage is changed by a vostaters g3
g Change factor of bn-13. - __|5mA |8
> h9to922 Sequence | 1 ! |
o or sequence 1nput signal common and i
A 28 to 32 COM 0 gloprlritmon shielded wire connection
33 RUN 8%&;‘;“ ON Operation 1s ongoing : Sn-13 83
ON Zero speed 1s being applied d Sn-13 |
34 | ZSPD !Zero Speed (The inverter output 1s lower than the set ~ 183
L value in Cn-07, or the imerter 1s stopped ) ' Cn-07 |
; . | ON  Actual and commanded frequencies agice ! i i
35 AGR Krequ;nc_\ ! {Commanded value - (Cn-23) < Quiput i ‘Sn {)3 8?
gree ! frequency ¢ Commanded value - (Cn-23)) Cn-23 87
_ Brake ; ‘a T 03 -
o 36 BR |Release ' OFF - Brakeisclosed — Eaclusneto| | Sn-03 -13 #1, 49
= Command! ON Brake 1s released | cranes o Cn-70 to -80(79, 83
& Frequencv{ : Open collector
- © ON * Quipul frequency = Cn-2I i outputs, Sn-13 83
= .37 FDH |Detection g I . '
; (at hysteresis of Cn-23 ) exclusiveto  icpogp 931 87
E H : 94V DC Cn-2l, 23} 87
o Frequency] ON O fr - < Cn-22 circuit, load o 13 | 83
@ 38 FDL |Detection | ~- }Jtpu't requency = Ln-sx current must 'S . e
§ (at hysteresis of Cn-23 ) be 50 mA or ﬁn_g_), 93 l 87 )
2 Current lower ;
o , ON  Output current = Cn-24 (detected for 'Sn-13 83
S 39 CDH | Detection time Cn-26 ) Cn.24. .9 | 88
0 | cpL Sl;tggtr:zn ON Output current = Cn-25 (detected for | .—S—“—I?‘ 83“
L time Cn-26 ) : 1Cn-25, -26 , 88
Minor  : ON. Minor failure has occurred (.Automatical- 1Sn-7, -8 |
45 ALM Failure | Ix reset when the failure condition clears )| !,Sn-ll 79 ~
Sequence i i— |
41 |COM 1]|Output For sequence output signal common | : !
Common I !
- FLT Fault contact | i
S 42 NO outputs, :
== Fault | exclusneto ! _
82| 4 | FLT |Gintact | Between 42 and 44 1s closed at fault 124 VDC :Sn-6to-9 | 78
— 3 NC Between 43 and 44 1s opened at fault "circutt, load | Snp-11 81
S © L Output | current must | f
S 44 COIr\l;[ ‘ bel Aor ’
! . . lower
! , —— -
[ | 0Vito+10V,
© 17 FM ;jlz‘;equencs, 0V to +10 V/0 Hz to maximum outpul load current
= ) eter frequency i must be 2 mA
o Output a - { be = m bn-14 75
& } _ tor lower o
- [
f?f- 48 ov égrilglgoni For frequency meter common | — \
g i 0Vio-10V, i
o 50 AM Amumeter ; 0 V7 to +10 V'/0% to 200% of inverte: 1ated | load current | '
o ™ Output ' curient must he 2 mA ; =] e
o | ! ) or lowel 1 bn-15 | 75
< 49 oV | Analog For ammeter common and shielded wire _ ' !
I Common | connection '

* For additional functions by P-ROM number version-up see APPENDINX A3



2.4.3 Control Circuit (Cont'd)

Table 2.8 Control Signals (2CN\)

Classifi-{ Terminal '
cation No. Symbol Name Description Signal Level|Constants|Page
Multi-step
1 D1 Speed 1 '
Multi-step ;
2 D2 Speed 2
Multi-step
3 D3 Speed 3
5 4 D4 é/lultl-step '
S peed 4 Frequency command 1s selected
» 5 D5 Multi-step | from An-01 to -09 according to a i
‘é_ Speed 5 combination of input multi-speed 24V DCt . An0l to 09
a - commands. current in, |An-01 to -
- 6 D6 glult;-ztep ON state 1s {Sn-04, 05 68
q% pee iHhmA
Multi-step i
E !
4 7 D7 Speed 7 i
@ Mult-st |
ulti-step
8 D8 Speed 8 :
Multi-step i |
9 D9 Speed 9 | i
Sequence Sequence input signal ccmmon | !
13 |COM 0/ Input 4 but 51§ - |
and shielded wire connection ,
Common I ‘
_ PG Pulse ! l
g 16 PAO | Monitor Phase-A pulse monitor output | ) !
‘%’ Output when PG 1s used Llne-dr}ver ! |
L 17 *PAO | Phase-A complying |
£ PG Pulse wth Sn11 | 20
) u RS-422A n- E
= 18 PBO Monitor Phase-B pulse monitor output s t 1Cn-43, -52 81
pecifications | 92
2 Output when PG 1s used
a 19 *PBO | Phase-B L i
g Analog '
20 Y For shielded wire connection — |
Common .
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Table 29 Control Signals (3CN)

Classifif Terminal Symbol| Name Description Signal Level| Constants | Page
cation No. ;
+5 V Power i '
4,5,6 | +5V | Supply f : |
PPy o 5\, load =
PG ) N
current mus ‘
P . - |
= Common | +5 V power supply for PG be 300mA !
S | 123| ov |lorFC or lower | |
& Power . i
= Supply ! ! 39
g 16 PA | PG Pulse | Sn-11 |81
- Phase-A pulse input when PG is | Cn-43, -52
$ Input used Line-receiver ‘ 92
E 17 * PA | Phase-A complymmg !
with RS-422A !
< 18 PB fniulzmse Phase-B pulse input when PG 1s | gpecifications ' 'I
19 * PB | Phase-B used ! ;
7 oV Analog For shielded wire connection : — | :
Common | |
For driving i ’
° +24 V Power . e e control mlm-i I
é—' = 10 +24 V | Supply for h/(l)ultlft;nctlon relay :;i] 1\;e or(tjp\t:ts relay (MY-Z,{
- = Relay Drive [One of sequence outputs (1CN- 24 VDC coil | Sn-13 83
f 8 33 to -40) can be output via a made by |
° : 0 !
o« Relay Drive separate relay.. OMRON, or !
11 RC . .
Signal equivalent) |
Rleay con- i
5 12 BX 1 | Brake For checking brake release. tact inputs | n
ES é_ Release exclusive to cranes. (The same | (MY-2 made ! Sn-03. -13 59
25E Check signal as ICN-10 ORed with ! by OMRON. | Cn-70 to -80 79
© 13 BX 2 | Signal 1CN-10 internally.) or equi- ;
alent) :

_37_




2.4.3 Control Circuit (Cont'd)
(5) Notes on Wiring the Control Circuit
* Separate the control signal cable from the power feeders to prevent
malfunctioning.
* Use a shielded wire and carefully terminate the cable ends.

SHEATH

SHIELDING FILM

Connect the shielding film Do not connect this end

to COMO. or OV or the

inverter main circuit
frame ground & Insulate with vinyl tape

Fig. 2.13 Termination of Shielded Wire

* Wire common line (COMO or 0V) for every using connecter.

* The control signal cable must be 50 m or shorter.

* If a contact input signal is to be driven by a transistor, use one having 50 V
and 50 mA or greater rating. Also suppress circuit leak current so as to
make it 100 z A or lower when the signal is OFF.

* If open collector outputs and/or fault contact outputs are to be used, apply
24 V power. If inductive load (such as relay coils) is to be driven, make
sure to insert freewheeling diodes.

26 Vmax

S S el

ii -

FREEWHEELING DIODE
(100 V 100 mA OR MORE)

VS-616R3 _ﬁ
#

Fig. 2.14 Example of Connecting Freewheeling Diodes

* If multifunctional relay drive outputs are to be used, use control mini-
relays (MY-2 manufactured by OMRON Corporation, or equivalent 24 V
coils). Be sure to connect freewheeling diodes with their polarities in the
proper direction.

* Forward and reverse rotation signals (1CN-8 and -9) take effect after the
internal capacitors of the inverter are charged. (If the signals are set ON
before power is turned ON, they will have no effect.) Wait about two
seconds after turning ON power, then turn ON the forward (or reverse)

rotation signal.
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(6) Specifications and Wiring when PG Signal is Used
(a) PG Specifications
D Signal Form  90° phase difference, two-phase pulse (Phase-A, -B)
@ Output phase

REVERSE R
PHASE-A FORWARD RUNNING PHASE-A UNNING

(PA) | | | | (PA) _| | | I

| oo %
PHASE-B
ee L[ LT 1L rrases [ L[ L]

® PG frequency range 50 to 32767 Hz
(Possible to 100 kHz at most when On-04 first digit
= 1 displayed at Sn-03 = 1010 ‘- Able for P-ROM
No. NSN618015 and after.)
2 to 1092 PULSE/REYV at rated speed 1800 r/min
2 to 1310 PULSE/REV at rated speed 1500 r/min
@ PG output circuit Adapted to RS-422-A, line driver
® Power supply for PG +5 V, 300mA max.

(b) Wiring
3CN .

4,56

+5V/ F
(300 mA max)

1,23 | [
°VJ7 16_1 ipA
PHASE-A (4—@ 1] | oa |P

RPN SR

K}— PHASE-A

S |~

18] | |'e8
PRASES _<E:C= :Ré f P :K]— PHASE-B
1190 ) e !
LINE RECEIVER { : N/ OUTPUT LINE DRIVER
SN75175 7 M | SN75174 OR EQUIVALENT
ov e TwisTEDPAR '
"~ SHIELDED LEAD
Notes :

1. Wiring length of the PG cable should be 20 m or less.

2. PG side connectors : prepared by customer

3. Use the pulse monitor output (2CN-16 to -19) in accordance with the
wiring diagram above.
(VS-616R3 side is SN75174 output. R==51to 200 2, C =47 to
220 pF)

Fig. 2.15 Wiring Diagram of PG Signal Circuit



3. BASIC OPERATION SEQUENCE

3.1 OUTLINE AND USE OF FUNCTIONS

VS-616R3 supports two operation sequences as standard. Select either sequence
for your purpose. Outline of the functions and their applications are explained
below. Determine which is better for your machines.
(1) General-purpose Sequence
Using this sequence, the inverter can be operated or stopped, and its
frequency can be modified by just inputting frequency reference and (FWD
or REV) operation command, in the same way as using general-purpose
inverters available on the market.
[Applications] Winding machines, centrifuges, and testing instruments

FREQUENCY REFERENCE ———— ]
OPERATION REFERENCE [ N OFF
FWD (REV) !

i [}

| DC BRAKING
INVERTER OUTPUT '
FREQUENCY ! ;

i ]
OPERATION | ON | S
ONGOING SIGNAL

Fig. 3.1 General-use Sequence

(2) Crane Exclusive-use Sequence
At starting and stopping, the inverter operates the locking brake while
monitoring generated torque, making it easy to stabilize motor torque to
prevent starting failure and slip at stopping. Also, butting stop function is
supported for easy positioning.

Some wiring work between the inverter and the holding brake circuit is

required to use the crane exclusive-use sequence.
[Applications] Cranes in general, unmanned truck movement

FREQUENCY REFERENCE ——— L
OPERATION REFERENCE ~ — | ON L oF
FWD (REV) i

[]
|
|
I
-Ac--NBH
INVERTER OUTPUT I ‘___EEAS_Ej_\L\ﬁ—
FREQUENCY T

i i
- i i
INVERTER OUTPUT RN o it P
1

CURRENT > F (R)

L OFF
BRAKE RELEASE.COMMANC ————— ON _—
—I L;_____..
BRAKE RELEASE CONFIRM il ON = F
BRAKE OPERATION v OPEN | NL_GLOsE

t ——

Fig. 3.2 Crane Exclusive-use Sequence



BASIC OPERATION SEQUENCE

3.2 SELECTING METHOD
To select operation sequences, set up data for system constant Sn-03 as explained
below and initialize constants.
* To select general-purpose sequence :

Set "1110" for Sn-03, and depress %@ key. The operation sequence and

constants are initialized to general-purpose settings. General-purpose sequence
is preset at the factory.
* To select crane exclusive-use sequence :

Set "1111" for Sn-03, and depress E key. The operation sequence and

constants are initialized to crane settings.

After selecting either operation sequence, set up individual constants as
needed. After the initialization, all constants other than system constants Sn-01
and -02 are automatically set to the initial values for the selected operation
sequence. Troubles may arise from careless initialization. If some settings have
been modified already, write them down before initializing constants so that they
can be restored.

[Operation method of the digital operator]
Display example of

e dgt operar

Display frequency
command value. crrimnrnr
l (AN
Se:’e up program Select program mode by E’ . H mn- ﬂ {
il | (The DRIVE lamp goes OFF.)
Select operation Depress to select E, - "' e c_.rri
sequence =L ot
Depress [ J\ | or [V] key to select S - ,'_-,7 _-:’
51" - 4_'7 27
Depress ED'GLA to display data. I
... )
Select position by key. i
Depress [ /\Jor [ V] key to change data ( P )
to 1110 (or 1111).
Write set values I Depress kcy and check that "END" is E P L-l'
displayed.
(About 0.5 second after "END" is displayed, Hong
"0000" appears.)

The above procedure completes selection of operation sequence.



3.3 INITIAL VALUES OF CONSTANTS

The following shows the initial values of when each sequence is selected. The
initial value of the constants Sn-06, Sn-13, Cn-12, and Cn-70 to -80 differ in
general-purpose sequence or in crane exclusive-use sequence.

3.3.1 Ani i 1:

Frequency References

Table 3 1 Imitial Value of Frequency References An- {7
Initial Value Imtial Value
when General- | when Crane
No Name Unit Setting Range purpose Exclusive-use
Sequence 1s Sequence Is
Selected Selected
01 | Frequency Reference 1 0.01 Hz | 0.00 to 400.00 Hz 0.00 Hz 000 Hz
02 | Frequency Reference 2 0.01 Hz | 0.00 to 400.00 Hz 0.00 Hz 0.00 Hz
03 | Frequency Reference 3 0.01 Hz | 0.00 to 400.00 Hz 0.00 Hz 0.00 Hz
04 | Frequency Reference 4 0.01 Hz | 0.00 to 400.00 Hz 0.00 Hz 000 Hz
05 | Frequency Reference 5 0.01 Hz | 0.00 to 400.00 Hz 000 Hz 0 00 Hz
06 | Frequency Reference 6 001 Hz | 000 to 400.00 Hz 0.00 Hz 000 Hz
07 | Frequency Reference 7 001 Hz | 0.00 to 400 00 Hz 0.00 Hz 000 Hz
08 | Frequency Reference 8 001 Hz | 0.00 to 400.00 Hz 0.00 Hz 0.00 Hz
0g |lnching Frequency 0.01 Hz | 000 to 400.00 Hz | 600 Hz 6.00 Hz
Reference
3.3.2 bn-_li_i: Constants Modifiable during Operation
Table 3 2 Initial Value of Constants Modifiable bn-{ ¥}

Initial Value
when General-

Inttial Value
when Crane

No. Name Unit Setting Range purpose Exclusive-use
Sequence Is Sequence ts
Selected Selected

01 | Acceleration Time 1 01ls 0.1 to 6000 C s 10.0 s 10.0s

02 | Deceleration Time 1 0.1s 0.1t06000.0s 10.0 s 10.0s

03 [J-curve Characteristic 0.1s 00t02.0s 0.2s 02s

04 | Acceleration Time 2 0.1s 0.1 to 6000.0 s 10.0 s 10.0 s

05 | Deceleration Time 2 0.1s 0.1 to 6000.0 s 100 s 10.0 s

06 [Sicurve Characteristic | g, 00t02.0s 02s 0.2s

07 | Frequency Reference Gain 0.1% 0 to 1000.0% 100.0% 100.0%

08 | Frequency Reference Bias 1% —100 to 100% 0% 0%

09 | Torque Compensation Gain 0.1 0.0to 2.0 10 1.0

10 | Motor Rated Ship 0.1% 0 0 to 10.0% 0.0% 0.0%

11 | Monitor No. after Power ON 1 1to3 1 1

12 | peceleration/Deceleration | g ;| 0,01 10 1.00 1.00 100

13 | Output Voltage Change Gain 0.01 0.80 to 1.20 1.00 1.00

14 gﬁggﬂgﬁ?}mfer 0.01 | 0.00to2.55 1.00 1.00

15 | Output Gain of Ammeter; 0.01 001 to 2.55 0.50 0.50
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BASIC OPERATION SEQUENCE

3.3.3 Sn-Liii:

System Constants

Table 33 Initial Values of System Constants Sn-

LR
'

______

Initial Value i Initial Value
when General-' when Crane

No. Name Description purpose i Exclusive-use
Sequence 1s  Sequence Is
Selected |  Selected
01 Inverter Capacity | Selection of inverter capacity (Usually, no _ | -
Selection modification is necessary.) |
Selection of voltage-frequency pattern (Only OF :
02 | V/f Pattern or FF 1s possible ) (When FI 1s selected, output OF | OF
voltage limit function 1s disabled.) '
0000 : An, bn, Sn, and Cn can be set up and
referred to.
0101 : An can be set up and referred to ; bn, Cn,
o and Sn can be referr(e)d to.
perator 1010 : An, bn, Sn, Cn and On can be set up and
03 Status referred to. 0000 0000
1110 - Initialization of constants (for general-
purpose sequence)
1111 : Initialization of constants (for crane
exclusive-use sequence)
Digit| Setting Value : 0 Setting Value : 1
External pin ICN-3is | An-01 1s used for
1 used for master master frequency
04 (S)peraltlon frequency reference. reference. 00
S:e%:catl on 1 9 External pin is used | Digital operator is 11 ‘ 0011
to run and stop used to run and stop 1
3 | Deceleration stop Coasting to a stop
4 — —_—
1 STOP key on the digital| STOP key on the digital
operator is enabled. operator 15 disabled. |
9 Reverse rotation 1s | Reverse rotation 1s .
Operation possible. impossible.
05 | Signal 3 |External BB is input| External BB is input 0000 0000
Selection 2 to contact a. to contact b.
Multi-speed control | Multi-speed control
4 |using combination | by specifying one speed
of contact inputs by one contact input
1 General-purpose Crane exclusive-use
. sequence 1s applied. | sequence 1s applied.
Protection No SEs are checked for. SEs are checked for.
Characteristic -
06 | Selection 1 3 Missing phase 1n output | Missing phase 1n 0000 0111
(crane 1s not checked for. output is checked for.
functions) With automatic clear| Without automatic clear
4 | of display of updated| of display of updated
fault history. fault history.
. Excess torque 1s
1 E)}i{ecce}f es dt?;gue 18 N0t | 4otected if current
: detection H is ON.
Protection Excess torque is g
Characteristic 9 Excess torque 1s checked for only when
07 | Selection 2 always checked for. |actual and command 0100 0100
(excess torque speed agree
detection) g | Stop method {00 Deceleration stop (bn02) | g 0r
when excess |01 Coasting to a stop failure I
torqueis |10 Deceleration stop (bn-03) )
41 detected (11 Operation continued failurc |

Note : Digit 1n Sn-04 to -12 (From right to left)

X X X X

=

* By initializing the constants with operator status Sn-03 =
automatically to 0000

First digut
Second digit
Third digit

Fourth digit

1110 or 1111

Sn-03 data returns




3.3.3 Sn-I1

: System Constants (Cont'd)

Table 3 3 Initial Values of System Constants Sn-:" i (Cont'd)

Initrtal Value
when General-

Initial Value
when Crane

No Name Description purpose Exclusive-use
Sequence 1s | Sequence Is
Selected Selected
Digit| Setting Value - 0 Setting Value : 1
1 | Contact a input Contact b input
Protection
Characteristic 2 Always checked Chethed ony durlng
08 | Selection 3 operation 0100 0100
éexlt;;rnal g | Stop method | 00 Deceleration stop {bn-02) Major
ault) when exter- | 01 Coasting to a stop failure
nal fault 10 Deceleration stop (bn-05) Minor
4 | s detected 11: Operation continued } faiture
Electronics thermal | Electronics thermal
1 motor protection is motor protection 1s
Protection enabled. disabled.
Characteristic 9 Standard motor Exclusive mrotor
09 | Selection 4 characteristics characteristics 0000 0000
(Motor Protection time Protection time
protection) 3 |constant is set for 8 | constant is set for 5
minutes. minutes.
4 J— —_
Slip compensation is
; |enabled only when | Slip compensation 1s
Sii actual and command| enabled 1n all modes
1p . speed agree.
10 Compensation p) — — 0000 0000
3 J— J—
4 J— —_
1 No PG speed control | PG speed control 1s
1s used. (Open loop)|used. (Closed loop)
Integration is applied
2 only whe(ril %ctual and | Integration is
PG Speed commanded speeds applied 1n all modes.
11 Control agree. 0100 0100
When PG | 00 Deceleration stop (bn-02)
3 open, 0S, | 01 Coasting to a stop }_\gﬁtorx;
4 or DEV1s | 10 - Deceleration stop (bn-05) Minor
detected 11 - Operation continued } el
1 Stall prevention is used | Stall prevention 1s not
during acceleration. used during acceleration.
9 Stall prevention is used| Stall prevention 1s not
during deceleration. used during deceleration
Stall — —
12 | Prevention 3 Stall prevention is used | Stall prevention is not 0000 0000
during operation. used during operation.
Selection _ -
If stall prevention If stall prevention
4 |event occurs, during | event occurs during
operation, decelerate | operation, decelerate
at bn-02 at bn-05
13 Relay Drive Select an output item from 3CN-10 or -11. 00 03

Output




BASIC OPERATION SEQUENCE

Notes
1 Digit tn Sn-04 to -12
XX XX i
t L — First digit
Second digit
Third digut
Fourth digit

2 Relay drive output function selection (Sn-13)

Setting Value' Name I Description

00 Operation Ongoing| ON  Operation ongoing

ON . Zero speed 1s being applied. (The inverter output is
01 Zero Speed lower than the set value in Cn-07, or the inverter 1s
stopped )

ON Actual and command output frequencies agree.
02 Frequency Agreed {Commanded value — (Cn-23) < output frequency =
commanded value + (Cn-23))

03 Brake Release ! OFF : Brake 1s closed
Command | ON - Brake 1s released

(Exclusive to cranes )

04 Frequency Detection H | ON - Output frequency = Cn-21 (at hysteresis of Cn-23.)

05 Frequency Detection L | ON  Output frequency 1s = Cn-22 (at hysteresis of Cn-23 )

06 Current Detection H| ON : Output current = Cn-24 (detected for time Cn-26 )

07 Current Detection L | ON - Output current < Cn-25 (detected for time Cn-26 )

3 Sn-10 second digit and third digit is valid for P-ROM No. NSNG18012 and after.
4. Sn-09 fourth digit and Sn-10 fourth digit s valid for P-ROM No NSNGI8015 and after
5 For additional functions by P-ROM number version-up, see Appendix AS5.



3.3.4 Cn-L11: Control Constants

Table 34 Initial Values of Control Constants Cn-

------

row
[

|

Initial Value
when General-

Initial Value
when Crane

No Name Unit Setting Rarige purpose | Exclusive-use
. Sequence 1s Sequence is
Selected Selected
01 |Input Voltage 0.1V 180.0t0 2550 V 2000 V* 200.0 V*
02 | Maximum Frequency 0.1 Hz 50 0 to 400.0 Hz 60.0 Hz 60 0 Hz
03 | Maximum Voltage 01V 00to 255.0 V 200.0 V* 2000 V¥
Maximum Voltage )
04 Frequency 0.1 Hz 0.0 to 400.0 Hz 60.0 Hz 60.0 Hz
05 | Medium Output Frequency |0.1 Hz 0 0 to 400.0 Hz 3.0 Hz 3.0 Hz
Medium Output Frequency % *
06 Voltage 01V 0.0 to 255.0 V 150V 150V
07 | Minimum Output Frequency | 0.1 Hz 0.0 to 400.0 Hz 1.5 Hz 1.5 Hz
Minimum Output Frequency * *
08 Voltage 0.1V 00to255.0V 100V 100V
10 to 200% of inverter * *
08 | Motor Rated Current 01A rated current * *
10 | DC Braking Start Frequency | 0.1 Hz 0.0 to 10.0 Hz 1.5 Hz 1.5 Hz
11 | DC Braking Current 1% 0 to 100% 50% 50%
12 | DC Braking Time at Stop 0.1s 0.0to10.0s 0.5s 0.0s ]
13 | DC Braking Time at Start 0.1s 00to100s 0.0s 0.0s
14 | Frequency Reference Upper |1 g, | 0.0 10 400.0 Hz 60.0 Hz 60.0 Hz
15 | Not used — - — —
16 | Prohibited Frequency 1 0.1 Hz 0.0 to 400.0 dz 0.0 Hz 00H:z
17 | Prohbited Frequency 2 0.1 Hz 0.0 to 400.0 Hz 00 Hz 0.0 Hz
18 | Prohibited Frequency 3 0.1 Hz 0.0 to 400.0 Hz 0.0 Hz 0.0 Hz
19 | Prohibited Frequency Range| 0.1 Hz 0.0 to 25.5 Hz 1.0 Hz 1.0 Hz
20 | Operator Display Mode 1 0 to 39999 0 0
21 | Frequency Detection H Level | 0.1 Hz 0.0 to 400.0 Hz 60.0 Hz 60.0 Hz
22 | Frequency Detection L Level | 0.1 Hz 0.0 to 400.0 Hz 0.0 Hz 0.0 Hz
23 gvri‘fi‘gﬁency Agree Detection |11, | 000255 Hz 2.0 Hz 2.0 Hz
24 | Current Detection H Level 1% 5 to 200% 160% 160%
25 | Current Detection L Level 1% 5 to 200% 5% 5%
26 | Current Detection Time 0.1s 00to25.5s 01ls 0.1s
Start Level for Stall Preven- y
27 tion during Accel/Decel 1% 30 to 200% 150% 150%
HOLD Level for Stall Pre-
28 vention during Accel/Decel 1% 30 to 200% 170% 170%
Limater for Stall Prevention .
29 during Accel/Decel 1% 30 to 200% 50% 50%
30 Activation Level for Stall 1% 30 to 200% 160% 160%

Prevention during Operation

* For 400 V class inverters, the range of setting and 1nitial value are doubled

i The 1nitial value depends on the inverter kV A selection (Sn-01).



BASIC OPERATION SEQUENCE

PG Conirol Exclustve-use

Functions

Cranes Exclusive-use Functions

Table 34 Initial Values of Control Constants Cn-

© x.i (Cont'd)

' Initial Value | Initial Value
when General-| when Crane
No. Name Unit | Setting Range purpose E xclusive-use
i | © Sequence ts | Sequence Is
| | Selected Selected
31 | Motor Phase to Phase Resistance [0 001Q | 0 to 65.535Q X o
32 | Torque Compensation Iron Loss 1 \/Y_ 0to 65535 W i :
33 | Torque Compensation Limite: 1V 0to50V 50 V* 50 V*
3 | g oSt | 015 | 00to10s 03s 03s
35 | Motor No-load Current IRY" 0 to 99% 30% 30%
36 |sup Compensation Response| g ; 0.0 t0 25.5 s 055 055
37 | Voltage Recoverv Time 01s 01to20s 0.3s 0.3s
38 | Minimum Base Block Time : 0.1s 01t02.0s
39 | Not used — — - : - x
40 |Not used — - — -
41 | Not used — — — —
42 | Not used - — — —
43 | PG Pulse Number 0.1 P/R 0.0 to 3000.0 P/R 0.0 P/R 0.0 P/R
44 | No. of Motor Poles 2P 2t0 32 P 4 pole 4 pole
45 | ASR Gain1 001 0.00 to 2 55 000 000
46 | ASR Time Constant 1 01ls 0.1t010.0s 1.0s 1.0s
47 | ASR Gain 2 0.01 0.00 to 2.55 0.20 0.20
48 | ASR Time Constant 2 0.1s 0.1t010.0s 1.0s 1.0s
49 | ASR Limater (positive side) | 0.1% 00 to 10.0% 5.0% 5 0%
50 | ASR Limiter (negative side) | 0.1% 00 to 10.0% 5.0% 5.0%
51 | Speed Deviation Excess Detection Level 1% 1 to 50% 10% 10%
52 | Overspeed Detection Level 1% 1 to 120% 110% 110%
53t0 69| Not used — — — -
70 | Brake Release Frequency (FBASE) | 0.1 Hz 00to10.0 Hz 00Hz 3.0 Hz
71 g:lrg‘;g dcll’;‘r’ﬁgr‘;t"?l?; ake 1% 0 to 150% 0% 50%
72 |Rojerse Botaben )< 1% 0 to 150% 0% 50%
73 | prake Release Currem 0.1s 0.0t0 1.0s 0.0's 0.1s
74 | Speed Increase Timing (BT) | 0.1 s 0.0to2.0s 0.0s 0.3s
75 | Brake Holding Speed (NBH) | 0.1 Hz 0.0 to 50.0 Hz 0.0 Hz 6.0 Hz
76 | Slip Prevention Hold Time (HT) 0.1s 0.0to2.0s 00s 03s
77 | Creep Speed (NCR) 0.1 Hz 0.0 to 20.0 Hz 0.0 Hz 6.0 Hz
78 | Dotostion Currest (thor) | 1% 0 to 150% 0% 50%
79 | Betection Curront aroT) | 1% 0 to 150% 0% 50%
80 | Butting Stop Detection Time (TIOT)| 0.1 s 00to2.0s 0.0s 0.3s
* For 400 V class 1nverters, the range of setting and 1nitial value are doubled.
¥ The initial value depends on the inverter kV A selection (Sn-01).
$ Function of Cn-39 to 41 is valid for P-ROM No. NSN618012 and after.

Note : Functions No 70 to 80 are excluswe to cranes




3.4 HOW TO USE

3.4.1 General-purpose Sequence
Using general-purpose sequence, the inverter can be operated or stopped, and its
frequency can be modified by just inputting frequency reference and operation
command, in the same way as using general-purpose inverters available on the
market.
Minimum connection and constant settings for operation and the timing chart
under these conditions are shown below.
(1) Example of Connection (Full connections can be quite complex. Therefore,
detailed connections are not shown.)
(a) Operation by the digital operator (Operation with system constant Sn-04 set

to 0011)
Frequency setting and operation/stop are commanded by keys on the digital
operator.

[F~TvsewRT T GENERAL-PURPOSE
3PHASE —d % ;——f L1(R) DIGITAL T1(U).'$_%
poner — oM\ yL2(sy OPERATOR', ) M
SUPPLY —¢ oML 3(T) [ |t3am

199 L - |52 G(I)
400V CLASS | i Soa) 4
|
1

ONLY E H
J:"L_____ 5200_! _ten

= e 43]
te Eﬂ FAULT CONTACT OUTPUT

Fig. 3.3 Operation by Digital Operator

(b) Operation with external pin signals (Operation with system constant Sn-04
set to 0000)

Operation is carried out according to the frequency reference signal and
forward (or reverse) operation signal from external pins.

T USEIeRT B N GENERAL-PURPOSE
-~ DIGITAI MOT
3pHAsE —0 Mg L1(R) OPGERA%'OR TIW) QTR
POWER —o oM ‘L&AS) T200) 6
SPPLY oMt —gi3m | T frsaw
10y &y L_|¥ | -
199 T |SE8
4oov0LAssi o | 22
ONY E 200 |
Mg | Dy
¥ICN Cl
— = FORWARD —— 43¢
e { 593'0&“&0 % FAULT CONTACT
— 5 OUTPUT
= ! FREQUENCY ’
R 3 REFERENCE

Fig. 3.4 Operation with External Pin Signals



BASIC OPERATION SEQUENCE

(2) Time Chart of Operation and Stop

FREQUENCY REFERENCE — 1 I—
OFF
OPERATION REFERENCE ——————— ON L

-k ——————

INVERTER .

OUTPUT FREQUENCY >

OPERATION ONGOING SIGNAL i

{1CN-33 OR 3CN-10, -11) J ON |__oFF

Fig. 3.5 Time Chart of Operation/Stop

(Initial values of major constants)
* Acceleration time 1 (bn-01) : 10.0 s
* Deceleration time 1 (bn-02) : 10.0 s
* S-curve time 1 (bn-03) : 0.2 s
* Maximum frequency (Cn-02) : 60.0 Hz
* Frequency reference upper limit (Cn-14) : 60.0 Hz
* Minimum output frequency (Cn-07) : 1.5 Hz
* DC braking current (Cn-11) : 50% (of inverter rated current)
* DC braking time at stop (Cn-12): 0.5 s

3.4.2 Crane Exclusive-use Sequence
If crane exclusive-use sequence is selected, the inverter, at starting and stopping,
operates the holding brake while monitoring generated torque, making it easy to
stabilize motor torque to prevent starting failure and slip at stop.



3.4.2 Crane Exclusive-use Sequence (Cont'd)
Minimum connection and constant settings for operation and the timing chart
under these conditions are shown below.
(1) Example of Connection (Full connections can be quite complex. Therefore,
detailed connections are not shown.)

MCCB . MC VS616R3 m HOLDING BRAKE
3-PHASE °-M" — L1(R) CD)IPGgLﬁl.'l_ORT w
POWER — oMy} L2 T2(0)
SUPPLY ’*o-N\-l.L ] im  |E2 T3(W)

| [ -
| ) ) "_M____"I o0oo
400 V CLASS : S ==
ONLY El ” 1200 !
T o0 | BR BRAKE RELEASE
= i N[ L—=o—  commanp
+<,—o__ gﬁoﬂ ARD 424V 19 _E’
i %me TIF° RUNNFI%\ISCIQ RC 10—
$—5 o0 o—o|% ExTERvALBR  BX1 12/0+—0 © BX BRAKE RELEASE
5 o—o| 7 BXTRNAL BX2 13[¢1— CONFRM
®——50 o——{OL13FAU T RESET P —
— 19 Como o L FLT INVERTER FAULT
3 1 +15v o o224l
R] 3 FREQUENCY 43 ahoin g SEPARATELY INSTALLED
: 5‘*— 5*\7”“ , 44 24V POWER SUPPLY CIRCUIT
EMERGENCY . ) o 3
C&E&QL_L_ER G
OFF _._ (NVERTER FALLT) MASTER
T hm_s____ 2 ”] — {MS) conTacTor
'HT—GL, / MC MAIN CIRCUIT CONTACTOR
MC
O 60— R'VLRSE FORWARD
RUNNING RUNNING

STOP

R
»_]l—-|—o| oeta——c_o—(a FORWARD RUNNING COMMAND
|5

o |
o—@| o—o——oin—(D REVERSE RUNNING COMMAND

BRX

[ and RB(—G :) BRAKE CONTACTOR
—0 SELF

HOLDING
—o BR (BRAKE RELEASE

COMMAND) @ AUX BRAKE RELEASE COMMAND

B_
5 © \BX BRAKE RELEASE CONFIRM

(Settings of major inverter constants)
- Initialization of constants Sn-03==1111: Initialize for crane sequence.
* Operation signal selection Sn-04 =0000 : Run according to external pin signals.
* Operation signal selection Sn-05 =0100 : External BB is input to contact b (base
block clear when ON).
* Excess torque detection ~ Sn-07=0101: If motor current is excessive, assume an
excess torque fault and stop operation.
Cn-24=140% to 150% : Set up excess torque detection level.
Cn-26=3sto5s: Set up excess torque detection time.
(For protection against holding brake failure and overload to the machine)

Notes :

1. Brake release command can be output from 1CN-36 (open collector output).
Signals are output simultaneously to 3CN-10, -11 and 1CN-36.

2. Brake release check can be input from 1CN-10 (secquence input). Signals from 3CN-12
and -13 and 1CN-10 are ORed internally..

3. Set Sn-04 to X X0X (RUN stop by external pin signal). If X X1X (RUN stop by
digital operator) is set up, the inverter does not release the brake.

Fig. 3.6 Example of Wiring Sequence for Crane
— 50 —



BASIC OPERATION SEQUENCE

(2) Timing Chart of Operation and Stop
% NOTE

Set Sn-04 to X X0X (operation and stop by external pin signal). If X X1X (operation and
% stop by the digital operator) is set up, the inverter does not release the brake.

(a) Normal operation and stop
Receiving frequency and operation reference, the inverter performs a
sequence of operation described below. This prevents the load motor from
rotating in the direction opposite to the command, just as you do when you
are starting your car on an incline.

FREQUENCY REFERENCE =~ ———— |
OPERATION REFERENCE J— ON E OFF
FWD (REV) !

,

INVERTER OUTPUT / _FBASE (Cn-70) ~ R NBH (Cn-75)

FREQUENCY 17 (Cn-73) : !

INVERTER OUTPUT > IF (IR) (Cn-71,72) [~ ~~1~~—~~~ | !

CURRENT , !

BRAKE RELEASE COMMAND ON 1 | OFF

(3CN-10, -11 AND 1CN-36) - -

BRAKE RELEASECONFRM [ <

(30N-12, - 13 OR 1CN-10)  B1,Cn74) LHLL_jT_—( )
I—

MECHANICAL OPERATION OF OPEN '

HOLDING BRAKE TME t ——

Fig. 3.7 Time Chart of Normal Operation and Start

(At starting)

(@D When an operation reference (either forward or reverse rotation) is turned
ON, the inverter increases output freuquency to a set value in FBASE (Cn-
70) while holding the brake being applied.

® Detecting that inverter output current of a set amount for IF (Cn-71) (or IR
(Cn-72)) has flowed for a specified time for IT (Cn-73), the inverter turns
ON the brake release command (3CN-10, -11, and 1CN-36).

® After the brake release check (3CN-11, -13, or 1CN-10) comes ON, output
frequency of the inverter is tied to FBASE for time BT (Cn-74), then it is
accelerated to the target value.

(At stopping)

@ When operation reference is turned OFF, the inverter decreases output
frequency at a set deceleration rate.

® Detecting that output frequency has reduced to NBH (Cn-75), the inverter
turns OFF the brake release command (3CN-10, -11, and 1CN-36).

® Detecting the brake release check (3CN-12, -13, or 1CN-10) has gone OFF,
the inverter outputs FBASE frequency for HT time (Cn-76), then stops.

NOTES

1. If frequency reference value is lower than FBASE, the inverter continues to output FBASE
frequency even after releasing the brake.

2. After an operation reference is turned OFF, if another operation reference in the opposite
direction is input during deceleration, stop sequence from @ to ® applies the brake, then
sequence from (D to @) starts rotation in the opposite direction.




3.4.2 Crane Exclusive-use Sequence (Cont'd)
(Initial values of major constants)
* Crane function (Sn-06) =0111 : Use crane exclusive-use sequence and
protection function.
* Relay drive output (Sn-13) =03 : Output brake release command.
* DC brake time at stopping (Cn-12)=0.0 s : No DC braking.
* Brake release frequency FBASE (Cn-70)=3.0 Hz
* Forward brake release current IF (Cn-71)=50% (of the inverter rated current)
» Reverse brake release current IR (Cn-72)=50% (of the inverter rated current)
* Brake release current detection time IT (Cn-73)=0.1s
* Speed increase timing BT (Cn-74)=0.3 s
* Brake holding speed NBH (Cn-75)=6.0 s
* Slip prevention hold time HT (Cn-76)=0.3 s

(b) Butting stop
Butting stop function enables easy positioning for conveyor lines.

HIGH-SPEED LOW-SPEED

-t 1

e - BUFFER
1 ]
Lo —and = M"

A ]

{ PosiTiON x
OPERATION REFERENCE  Contacts the bumper at a
OFF low speed and stops
(START DECELERATION)

Note : The inverter detects stop position by monitoring the motor locking current
produced by contact. Do not use this function for a machine in which wheels idle upon
contact, since there will be no locking current.

BUTTING STOP (ICN-15)

1
FREQUENCY REFERENCE =~ ——
1

OPERATION REFERENCE
FWD (REV)

77
INVERTER OUTPUT _K_Z___Fz____ NCR (Cn-77)
FREQUENCY =

! i

INVERTER QUTPUT ﬂ—'"" """ E
1

]

ON
ON oFF

ON 1 OFF

CURRENT > IF (R) -
BRAKE RELEASE COMMAND ——— ON l_,_I '
R ON T i OFF
BRAKE RELEASE CONFIRM BT !
MECHANICAL OPERATION { FEN  TIOT(Cr80yLCLOSE
OF HOLDING BRAKE §S _5__\—___
INVERTER OUTPUT _ . or ey cnvg,7e) ~ " 1
CURRENT g TIME ¢

Fig. 3.8 Time Chart of Butting Stop

_52_



BASIC OPERATION SEQUENCE

(At starting)

Starting sequence is similar to that of normal operation described in (a). Only the

stopping sequence is different.

(At stopping)

If the (forward or reverse) operation reference is turned OFF while butting stop

command (1CN-15) is ON, butting stop sequence described below is carried out.

@D When the operation reference is turned OFF, the inverter decreases output
frequency to NCR (Cn-77) at a set deceleration rate, and continues operation.

(@ When the load hits the bumper, locking current flows to the motor. Detecting
that this locking current is higher than IFOT (Cn-78) (or IROT (Cn-79) for
reverse rotation) and has continued for time TIOT (Cn-80), the inverter turns
OFF the brake release command (3CN-10, -11, and 1CN-36).

® Detecting the brake release check (3CN-12, -13, or 1CN-10) has gone OFF,
the inverter outputs NCR frequency for HT time (Cn-76), then stops.

NOTES

%

§ 1. K IFOT (IROT), or TIOT is set up inappropriately, the inverter may stop before bumping, or
§ may continue to run at the NCR speed. For datails, see calculation of constants in (4).

é 2. If the butting stop command (1CN-15) is turned OFF before the sequence has been
: completed, the inverter stops by the stop sequence of (a), described above.

(Initial values of major constants)
* Creep speed NCR (Cn-77)=6.0 Hz
- Forward butting stop detection current IFOT (Cn-78)=50% (of the inverter
rated current)
* Reverse butting stop detection current IROT (Cn-79)=50% (of the inverter
rated current)
* Butting stop detection time TIOT (Cn-80) =0.3 s



3.4.2 Crane Exclusive-use Sequence (Cont'd)
(3) Supervising Function
If an error occurs during operation in the crane exclusive-use sequence, the
inverter issues a sequence error, stops output, applies the brake, and outputs
signal to the fault contact.

Table 35 Sequence Errors

Display on ‘
the Digital Description Detection Time , Cause Action to be Taken
Operator !
SE 1 Both forward and reverse operation Instantaneous | External operation Check the sequence
commands are ON. | sequence error circuit.
N
One second has elapsed after p 1 sec \ ::o(;:;(c)lt'zg 18 » Check the motor
SE 2 (forward or reverse) operation ’ Possible to 'l o The set va-lue of IF circuit.
command was 1input but brake change by order i (or IR) 15 too high * Review the set value
release command remains OFF | constant On-16 J i+ Motor current 1s low. | of IF (or IR)
One second has elapsed after 1 sec \ ’ Eerali{:nzgz?;i)r
SE 3 brake release command 1s cutput Possible to e Rtgsponse (scan) Check the sequence
but the brake release check remains | | change by order ;; circuit
_ ]! delay of the sequence
OFF. \constant On-17 ;.o
I
Brake release check goes OFF while Noe § br:eze; f;ictvcl:;]tic;or Check relays,
SE 4 the inverter holds brake release ) contactors, the brake
0 3 sec relay, contactor, or A
command ON. brake and the whole wiring.
In cases where brake release check Imperfect contact or Ch
X eck relays,
does not go OFF 1.0 second after break in wire in a
SEb 1 sec O ) contactors, the brake
brake release command is turned | relay, contactor, or and the whole wirin
ON to stop the machine ; brake g
‘ .
Butting stop 1s selected, and ten 10 sec \ ;I;};ia(;'gotor 1s not * Check the motor
SE 6 seconds have passed with runming |/ Possible to |+ Motor current 1s Jow,| Creult.
at the NCR speed but brake release || change by order |« The set value of lFOT'- * Reiview the set value
command remains ON i constant On-18 *! of IFOT (or IROT).

{or [ROT) 1s toohigh '

7

Notes

1.

5]

To check the inverter with no motor connected, disconnect the holding brake circuit from the inverter,
temporarily set IF (IR) or IFOT (IROT) to 0%. and set Sn-06 to X X0I (No SE detection)

If system constant Sn-06 is set to X X01 (No SE detection), no sequence error except SE2 is detected

If system constant Sn-06 is set to X X X0 (Operation in general-purpose sequence), no sequence error
1s detected at all, and the inverter performs general-purpose sequence

. Another protective function for cranes is detection for missing phase in output After operation is

started, if any phase of inverter output current falls short of 5% (of inverter rated current) continuous-
Ly for 0.2 second or longer, it 1s recognized as lost-phase output If this occurs, the inverter stops
output, applies the brake, and outputs a signal to the faull contacts

At the same time, the digital operator displays LF

No mussing phase is detected if no motor is connecled or system constant Sn-06 is set to X 0x %

Among the sequence abnormals, follouing’s detection time can be changed by order constant (Order
constant 1s displayed by setting system constant Sn-03 = 1010)

SE2 . Can be changed by On-16  Setting range 1 0to 2 0 second

SE3 : Can be changed by On-17  Setting range 1 0to 2 0 second

SE6 - Can be changed by On-18 Selting range 1 0to 25 5 second

Do not change order constants other than these. Fail to observe this may result in inverter
abnormality.

SE4 detection time for P-ROM No NSN618015 and before is instantancous
(Detection time for P-ROM No NSN618016 and after 1s 0 3 sec )
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(4) Calculation of Constants
(a) Brake release frequency FBASE (Cn-70)
Set motor rated slip frequency plus about 1.0 Hz. For example, if the motor
rated slip frequency is 2.0 Hz, set 3.0 Hz for Cn-70.
* A low value may result in no current flow in the motor at starting and
lead to sequence error SE2.
* A high value may cause torque shock at starting.
(b) Brake release current IF (Cn-71), IR (Cn-72)
IF (Cn-71) = (IM X KF X 100)/IINV
IR (Cn-72) = (IM X KR X 100)/IINV
Where,
IM : Motor rated current
IINV : Inverter rated current
For a wind-up load, set KF or KR to about 1.0.
For a running load, set KF or KR to about 0.5.
(If the load factor of forward rotation differs from that of reverse rotation,
vary KF from KR accordingly.)
* A low value, especially with a wind-up load, may cause slip at starting.
* A high value may result in sequence error SE2 or friction to the brake.
(c) Brake release current detection time IT (Cn-73)
Usually, set about 0.1 s to 0.3 s. If response of the machine is slow, set 0.0 s.
(d) Speed increase timing BT (Cn-74), slip prevention hold time HT (Cn-76)
BT (Cn-74)=Mechanical delay before the brake is closed
HT (Cn-76)=Mechanical delay before the brake is closed + 0.1 s (For a
running load, HT = 0.1 s)
(e) Brake holding speed NBH (Cn-75)
Usually, set FBASE frequency + 3 Hz to 4 Hz.
If you wish to be precise, calculate as follows.

(Mechanical delay before the brake is closed)

NBH= s .
(Setup deceleration time)

X (Maximum frequency)

(f) Butting stop creep speed NCR (Cn-77)
Set a higher value than FBASE.
(g) Butting stop detection current IFOT (Cn-78), IROT (Cn-79)
Set a higher current value than that during running at the NCR speed, as a
percentage of the inverter rated current. Usually, 50 % to 100 % is
appropriate.
* At a low value, the inverter may stop before bumping.
+ At a high value, the inverter may continue to run at the NCR speed.
(h) Butting stop detection time TIOT (Cn-80)
Usually, set 0.2 s to 0.3 s. At a low value, the inverter may stop before
bumping.

._55_



3.4.2 Crane Exclusive-use Sequence (Cont'd)
(i) V/f setting Cn-02 to Cn-08, torque compensation gain bn-09
(D Use motor data to calculate the minimum frequency, minimum voltage, and
output current to obtain necessary motor torque (150% torque for wind-up
load, 100 % torque for running load) to sustain the load, then set voltage-

frequency data.
F Max (Cn-02) = maximum frequency
V Max (Cn-03) = motor rated voltage
FA (Cn-04) = motor rated frequency

FB (Cn-05) = minimum frequency to obtain necessary torque
VC (Cn-06) = minimum voltage to obtain necessary torque

F Min (Cn-07) = about 1.5 Hz

V Min (Cn-08) = (VMax— VC)/(FA—FB) X (FMin—FA)+V Max

KT (bn-09) = 0.0

(Cn-06) ] :
; ' ‘
V mn | __ ! :
(Cn-08) : !
1 ) .
] L 1 1
F mo FB FA F M
(Cn07)  (Cn05)  (Cn-04) (Cn-02)

@) If accurate motor data cannot be obtained, set as follows.
* Cn-02 to -08 : Use the initial values. bn-09=1.0 (initial value)
* If sequence error SE2 or slip occurs at starting, increase VC and VMin until

there such trouble is eliminated.
VC (Cn-06)=initial value +*(5to 10) V
V Min (Cn-08)=initial value +*(5 to 10) V
* Double the figures for 400 V class inverters.



BASIC OPERATION SEQUENCE

!NOTES

: 1. Raising VC or VMin over the above limits, overexcitation may occur with the motor under a
light load.

2. Inverter output voltage restriction
Output voltage of the inverter is restricted as shown below so as to prevent starting failure
and inverter overload trip caused by motor overexcitation.

8 250V
<C
'—
e,
>
5 Double the imtt figure for
% 20V 400 V class inverters
(o]
25V OUTPUT FREQUENCY
SET VALUE 1 ¢ SET VALUE )
oFcn04 /X 25"\ OFCcn-04

If application of high voltage at low frequency is required to obtain necessary starting torque,
as with high-resistance motors or the long motor cables, set FF for system constant Sn-02. In
this way, the output voltage restriction functicn is disabled. Set appropriate V/f value for
control constants Cn-02 to Cn-08.

For general-purpose motors or inverter specialized motors, unnecessary to change the
initial value of Sn-02. Sufficient starting torque is guaranteed without modification.




3.4.2 Crane Exclusive-use Sequence (Cont'd)
(5) Check Points
If any trouble occurs during test operation, check the following points.

Table 3.6 Test Operation Check Points

Trouble

Cause

Action to be Taken

Sequence errors SE to SE6
occur.

External sequence or constant
setting error

See explanation on supervising
functions in (3)

Crane-specialized sequence
or butting stop sequence is
not worked out.

* Not imitialized for crane
exclusive-use sequence
* Sn-04 is set to X X1X.

¢ Imitialize constants for crane
exclusive-use sequence according
Par 3.2

* Modify Sn-04 to X X0X.

The system remains
tnactive although operation
command has been input.

External base block signal 1s not
cleared (when the signal 1s 1nput
to contact b).

Input signal to external base block
pin 1CN-6.

Otherwise, do not use the external
base block signal

Stop posttions are widely
scattered depending on the
load factor.

Deceleration time deviations
because of deceleration stall
prevention function

Deceleration time extended for
stall prevention function 1s not
activated.

The motor stops during
operation at FBASE speed.

Excess motor slip or FBASE
setting error

Increase FBASE.

Suspended load falls.

V/f is set low

Increase V/f.

Slip down occurs at
starting

V/f is set low.

Increase V/f.

Brake release currents IF and IR
are set low.

Increase IF and IR.

Slip occurs at
stopping.

Slip stop hold time HT 1s set short.

Extend HT.

Brake friction occurs at
starting

V/f is set high.

Decrease V/f.

Brake release currents IF and IR
are set high.

Decrease IF and IR.

Brake friction occurs at
stopping

Slip-down stop hold time HT 1s set
long.

Shorten HT

Brake holding speed NBH is set,
long.

Shorten NBH.

Speed decreases during
acceleration, or acceleration
stall prevention 1s activated
and acceleration fails

Speed increase timing BT is set
high

Decrease BT.

Acceleration time 1s set shorten.

Extend acceleration time.
Decrease stall prevention setting.

Butting stop 1s selected but
the inverter stops before
bumping

Butting stop detection currents
IFOT and IROT are set low

Increase IFOT and IROT.

Butting stop detection time TIOT is
set short.

Extend TIOT

Butting stop 1s selected but
the inverter continues to
operate at creep speed
NCR

Butting stop detection currents
IFOT and IROT are set high.

Decrease IFOT and IROT

There 1s no rise of motor current
at bumping.

Vary V/f Check mechanical
frictions (such as wheel slippage)

Note - Special care is reguired to use two tnverters in synchronization or to switch and operate two
or more motors by a single tnverter Consult your YASKAWA representative in advance.



4. LIST OF CONSTANTS AND FUNCTIONS

4.1 LIST OF CONSTANTS

4.1.1 An-CI1T0 : Frequency References

Table 4 1 Frequency References An-_ i’

Initial Value | initial Value |Setting
when General-! when Crane | Value
No Name Unit Setting Range purpose Exclusive-use| by |Page
Sequence i1s | Sequencets | Cus-
Selected Selected tomer
01| Frequency Reference 1 {0.01 Hz| 0.00 to 400.00 Hz 0.00 Hz 0.00 Hz
02 | Frequency Reference 2 [0.01 Hz| 0.00 to 400.00 i{z 0.00 Hz 0.00 Hz
03 | Frequency Reference 3 [0.01 Hz| 0.00 to 400.00 Hz 000 Hz 0.00 Hz
04 | Frequency Reference 4 |0.01 Hz| 0.00 to 400 00 Hz 0.00 Hz 000 Hz
] 66
05 | Frequency Reference 5 10.01 Hz| 0 00 to 400 00 IIz 000 Hz | 0.00 Hz 68
06 | Frequency Reference 6 {0 01 Hz| 0 00 to 400.00 Hz 000Hz | 000H:z 76
07 | Frequency Reference 7 |0.01 Hz| 0.00 to 400.00 Hz 0.00 Hz 0.00 Hz
08 | Frequency Reference 8 [0.01 Hz| 0.00 to 400.00 Hz 0.00 Hz 0.00 Hz
Inching Frequency
09 Refereace 0.01 Hz| 0.00 to 400.00 Hz 6.00 Hz 6.00 Hz




412 bn-0iLd

: Constants Modifiable during Operation

;;;;;;

] Initial Value | Initial Value |Setting
: when General-| when Crane i Value
No Name Unit | Setting Range i purpose Exclusive-use! by |Page
| 1 Sequence 1s | Sequence1s | Cus-
J Selected Selected tomer
01} Acceleration Time 1 0.1s 01to6000.0s 10.0s | 10.0s 70
02 | Deceleration Time 1 01s 0.1t060000s 10.0s ' 100s 70
03 1 S-curve Time 1 Ols 00to2.0s 0.2s 0.2s 70
04 | Acceleration Time 2 0.1s 01t06000.0s 10.0s 10.0 s 70
05 | Deceleration Time 2 0.1s 0.1 to 6000.0 s 100s | 10.0s 70
06 | S-curve Time 2 0.1s 00to20s C2s 02s 70
07 | Erequency Reference | ¢ 1y 0 to 1000.0% 100.0% 100.0% 72
08 | prequency Reference 1% | —100 to 100% 0% 0% 72
1as
Torque Compensation 73. 82
09 Gain 0.1 0.0to20 1.0 1.0 01
10 | Motor Rated Slip 0.1% 0.0 to 10 0% 0.0% 0.0% 73
Monitor No. after
" Power ON 1 1to3 1 1 74
Accel/Decel Time !
12 Reduction Gain 0.01 0.01 to 1.00 1.00 1.00 70
Output Voltage Change 31
13 Gain 0.01 0.80 to 1.20 1.00 1.00 | 82. 91
Output Gain of : e )
14 Frequency Meter 001 0.00 to 2.55 100 1.00 (b}
Output Gain of =
15 Ammeter 001 0.01 to 2.55 0.50 050 75

_60_



LIST OF CONSTANTS AND FUNCTIONS

4.1.3 Sn-LiL1:

System Constants

Table 4.3 System Constants Sn-:. "'

Initial Value |Initial Value [Setting
when General- | when Crane | Value
No Name Description purpose Exclusive-use| by |Page
Seauence 1s | Sequence is | Cus-
Selected Selected | tomer
01 Inverter Capac- | Selection of inverter capacity (Usually, no _ _ 89
ity Selection modification is necessary.)
Selection of voltage-frequency pattern (Only OF 56
02 | V/f Pattern |or FF is possible.) (When FF is selected, output oF OF 83
voltage limit function is disabled.)
0000 : An, bn, Sn, and Cn can be set and referred
to.
0101 : An can be set and referred to ; bn, Cn,
and Sn can be referred to. 41
Operator 1010 : An, bn, Sn, Cn and On can be set and
03 Status referred to. 0000 0000 66
1110 : Imtialization of constants (for general- 75
purpose sequence)
1111 : Inmitialization of constants (for crane
exclusive-use sequence)
Digit| Setting Value: 0 Setting Value 1
External pin 1CN-31s | An-01 1s used for
; 1 | used for master master frequency
04 gperaltlon frequency reference reference 1 66
S:?%:Catl onl 9 External pin is used | Digital operator 1s 00 0011 75
to run and stop. used to run and stod
3 | Deceleration stop Coasting to a stop .
4 — — :
1 STOP key on the digitall STOP key on the digital ,
operator is enabled. operator 1s disabled. i
2 Reverse rotation is | Reverse rotation 1s
Operation possible. impossible. 68
05 | Signal 3 |External BB is input | External BB 1s input 0000 0000 17
Selection 2 to contact a. to contact b.
Multi-speed control | Multi-speed control ’
4 |using combination |by specifying one speed
of contact inputs by one contact inpu:
1 General-purpose Crane exclusive-use
Protection sequence 1s applied | sequence 1s apphed
Characteristic No SEs are checked for SEs are checked for. 41
Selection 1 Missing phase 1n output | Missing phase in
06 (crane 15 not checked for. output is checked for. 0000 0111 33
?xclu§1ve-use With automatic clear| Without automatic clear
unctions) 4 | of display of updated| of display of updated
fault history. fault history.
: Excess torque 1s
1 E}i(ccel{ssdt?;gue 18 N0t | jetected if current
ecke : detection H is ON
Protection Excess torque is
Characteristic| o Excess torque 1s checked for only when 79
07 | Selection 2 always checked for. | actual and commanded 0100 0100
(excess torque speed coincide. 88
detection) g | Stop method |00 Deceleration stop (bn-02) | . o
when excess |01 Coasting to a stop failurc
4 torque 18 10 - Deceleration stop (bn-03) ) |/ { l
detected 11 Operation continued ) tardure | ;

Note : Digit in Sn-04 to -12 (From right to left)

X X X X
Third digit

T—
Fourth digit

* By initializing constant with operator status Sn-03 = 1110 or 1111, Sn-03 data returns automatically
to 0000. - 61 -

First digit
Second digit



4.1.3 Sn-LiL} : System Constants (Cont'd)

Tabte 4 3 System Constants Sn-: __ (Cont'd)

Inimal Value | Initial Value Setting
“when General- | when Crane ! Value
No Name Description ¢ purpose 'Exclusive-use! by ,Page
I Sequence1s  Sequence is | Cus- '
| Selected . Selected 'tomer
Digit, Setting Vaule 0 Setting Vaule l___! i , !
Protection 1 | Contact a input Contact b input ! | ,
o ' |
Characteristic| 2 | Always checked c():h::;(t?gnonl} during . | : 80
08 | Selection 3 P — 0100 . 0100 . :
(external 3 | Stop method, 00 - Deceleration stop (bn-02) | ;.. : 1109
i : 1t when exter- ;0L Coasting to a stop faluie’ |
aplt) nal fault1s 10 - Deceleration stop (bn-035) J 1 !
4| detected | 11  Operation continued fa lus c} |
Electronics thermal | Electronics thermal | |
1 motor protection 1s | motor protectior 1s ! i :
Protection enabled. disabled . , | 65
Characteristic 9 Standard motor  Exclusive motor . i I ' 81
09 | Selection 4 characteristics characteristics 0000 ' 0000 X
(Motor Protection time Protection time , 83
protection) 3 | constant 1s set for 8 | constant 1s set for 5 ! 107
minutes minutes | .
4 — | - S
Slip compensation 1s | | ;
W | ,
1 :i:ltaubalfir?gb when Slip compensation 1s . X !
Slip commanded speed enabled 1n all modes: | i
10 Compensatlon > agree H 0000 0000 i . 73
— — |
3 = = o
|
4 — — ' !
1 No PG speed control | PG speed control 1s | i
1s used. (Open loop)iused (Closed loop) - :
Integration 1s applied | :
9 only when actual and | Integration 1s ' . 39
PG Speed commanded speeds applied 1n all modes ' i | |
M| Gontpe agree. 0100 I 0100 | 18017
3 | When PG [00. Deceleration stop (bn-02) | .., i
break, 05. ; 01 - Coasting to a stop failurc : |
orDEVis | 10 Decelerauon stop (bn-05) ) ., | |
4 | detected 11 : Operation continued } rfarlare | !
1 Stall prevention 1s used| Stall prevention 1s not i
during acceleration. used during acceleretion !
o | Stall prevention 1s used| Stall prevention 1s not | i
Stall during deceleration used during decelération ! ]
12 | Prevention 3 Stall prevention 1s used | Stall prevention 1s not 0000 0000 ! 91
Selection during operation used during operation | '
T |
If stall prevention If stall prevention i ! !
4 function occurs during | function occurs during | ;
operation, decelerate | operation, decelerate ' I .
; at bn-02. at bn-05. | ! '
13 Relay Drive Select an output ifem from 3CN-10 and -11 5 00 03 | 41
Output 83
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LIST OF CONSTANTS AND FUNCTIONS

Notes

1. Digit in Sn-04 to -12 (From right to left)

XXX X

f L Furst digut
— Second digit
Thurd digit

Fourth digtt

2. Relay drive oulput function selection (Sn-13)

Setting Value|

Name

Cescription

00 Operation Ongoing| ON  Operation ongoing
ON Zero speed 1s being applied (The inverter outputis
01 Zero Speed lower than the set value in Cn-07, or the 1nverter is
stopped )
ON Actual and command output frequencies agree
02 Frequency Agreed (Commanded value — (Cn-23)< Output frequency =
Commanded value + (Cn-23))
Brake Release OFF Brake 1s closed :
03 Command ON Brake 1s released (Exclusive to cranes.)
04 Frequency Detection H{ ON : Output frequency 2 Cn-21 (at hysteresis of Cn-23 )
05 Frequency Detection L [ ON - Output frequency = Cn-22 (at hysteresis of Cn-23.)
06 Current Detection H| ON - Output current = Cn-24 (detected for time Cn-26 )
07 Current Detection L I ON . Output current < Cn-25 (detected for time Cn-26.)

3. Sn-10 second digit and third digit is valid for P-ROM No. NSN618012 and after
4 Sn-09 fourth digit and Sn-10 fourth digit 1s valid for P-ROM No NSN618015 and after

5 For additional functions by P-ROM No version-up, see Appendix A5
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4.1.4 Cn-i171: Control Constants

Table 4.4 Control Constants Cn- ' 7 !

{ Initial Value | Inttial Value Setting
when General- | when Crane | Value
No Name Unit Setting Range purpose Exclusive-use| by |Page
Sequencets | Sequence s ! Cus-
. . Selected Selected |tomer
01 | Input Voltage 0.1V | 180.0 t0 255 0 V 200.0 V¥ | 200.0 V* gg
02 | Maximum Frequency 01Hz! 50.0to 400 0 Hz 60.0 Hz 60.0 Hz
03 | Maximum Voltage 0.1V, 0.0t02550V 2000 V* | 2000 V¥
Maximum Voltage
04 Frequency 0.1Hz| 0.0to 4000 Hz 60.0 Hz 60.0 Hz "
05 | Medium Output Frequency (01Hz| 0.0 to 400.0 Hz 3.0 Hz 3.0 Hz 73
Medium Output Frequency , * * 83
06 Voltage 01V 0.0to 2550V . 150V 150V .
07 | Mimimum Output Frequency |0.1 Hz| 0.0 to 400.0 Hz 1.5 Hz 1.5 Hz
Minimum Output Frequency * 7%
08 Voltage 01V 0.0to 2550V 100V" | 100V !
10 to 200% of inverter * * 66 73
09 | Motor Rated Current 0.1A rated current * * 81, 84
10 | DC Braking Start Frequency [0 1 Hz 0.0 to 10.0 Hz 1.5 Hz 1.5 Hz 84
11 | DC Braking Current 1% 0 to 100% 50% 50% 84
12 | DC Braking Time at Stop 01s 0.0 to 10.0 s ! 0.5s 0.0s gz
13 | DC Braking Time at Start 0.1s 0.0t0 10.0 s 0.0s 0.0s 85
Frequency Reference Upper 85
14 Limit 0.1Hz| 0.0to 400.0 Hz 60 0 Hz 60.0 Hz 86
15 | Not used — — — —
16 | Prohibited Frequency 1 0.1Hz| 0.0t0o400.0Hz | 0.0 Hz 0.0 Hz
17 | Prohibited Frequency 2 01Hz| 0.0to400.0 Hz I 00Hz | 0.0Hz | 85
18 | Prohibited Frequency 3 0.1 Hz 0.0 to 400.0 Hz 00Hz . 0.0Hz | ?
19 | Prohibited Frequency Range|0 1 Hz 0.0 to 25.5 Hz 1.0 Hz 1.0 Hz
20 | Operator Display Mode 1 0 to 39999 0 0 86
21 | Frequency Detection H Level [0.1 Hz| 0.0 to 400.0 Hz 60.0 Hz 60.0 Hz
22 | Frequency Detection L Level {0.1 Hz| 0.0 to 400.0 Hz 00 Hz 0.0 Hz 86
87
23 | freauency Agree Detection o) ;| 0.0 40 25.5 Hz 2.0 Hz 2.0 Hz
24 | Current Detection H Level 1% 5 to 200% 160% 160% l
25 | Current Detection L Level 1% 5 to 200% 5% 5% | gg
26 | Current Detection Time 0.1s 00to25.5s 0.1s 0.1s I
Start Level for Stall Preven- y ’
2z tion during Accel/Decel 1% 30 to 200% 150% 150%
HOLD Level for Stall Pre- . 00 ,
28 vention during Accel/Decel 1% 30 to 200% 170% 170% j 90
Limiter for Stall Prevention ,
29 during Accel/Decel 1% 30 to 200% 50% 50% !
Activation Level for Stall , '
30 Prevention during Operation 1% 30 to 200% 160% 160% 91

* For 400 V class inverters, the range of setting and 1nitial value are doubled.

¥ The initial value depends on the inverter kV A selection (Sn-01).
- 64 -



PG Control Exclusive-use
Functions

Cranes Exclusive-use Functions

LIST OF CONSTANTS AND FUNCTIONS

Table 4 4 Control Constants Cn- . : (Cont'd)
| ' Inmitiat Value | Initral Value 'Setting!
| | when General- | when Crane : Value |
No. Name | Unit Setting Range . purpose Exclusive-use, by |Page
i 1 Sequence s | Sequenceis Cus- |
‘ Selected Selected itomer
31 | Motor Phase to Phase Resistance ,0.001Q ; 01065330 ., ol
32 | Torque Compensation Iron Loss | 1 W | 0 to 63535 W ' i ol 73
33 | Torque Compensation Limiter i 1V 0to50 V : 50 V¥ 50 v * _I 92
I : i
|5 ggﬁsg",[{‘l‘r%ee“aﬁ‘l‘;‘am 01s| 00i010s | 03s  03s !
35 | Motor No-load Current 1% 0 to 99% ] 30% | 30% E
36 | 3iP Sompensation Response | 15 | 0002555 ' 05s | 05s 8
37 | Voltage Recovery Time 1 0.1s 01to2.0s 06s 0.6s 92
38 | Minimum Base-Block Time | 0.1s 01to20s i ol
39 | Speed Search Function Level | 1% 0 to 200% 807 | 80% '
40 | Speed Search Time l01s 0to025.5s 20s 20s
41 | V/f during Speed Search 1% 0 to 100 30% . 30% ;
42 | Not used = — i — — '
43 | PG Pulse Number O01PRi 00to3000P/R{ O0O0P/R! 00P/R |
44 | Motor No. of Palses . 2P 2to 32 P | 4 pole | 4 pole !
45 | ASR Gain 1 1001 | 000 to2.55 | 000 | 000 f
46 | ASR Time Constant 1 01s 01t010.0s , 10s | 10s ! 39
47 | ASR Gain 2 0.01 | 0.00 to 2.55 020 0.20 81
48 | ASR Time Constant 2 01s; 0.1t010.0s 10s 1.0s 92
49 | ASR Limiter (positive side) : 01% * 00 to 10 0% . 50% 50% | 109
50 | ASR Limiter (negative side) | 01% ! 00 to 10 0% . 50% P 5.0% '
51 | Speed Deviation Excess Detection Level 1% 1 to 50% i 10% 10% ;
52 | Overspeed Detection Level 1% 1 to 120% | 110% 110% |
5310 69 Not used — — ' — — ,
70 | Brake Release Frequency (FBASE) | 0.1 Hz 00to10.0 Hz 0.0 Hz 30Hz
71 | RomarcRotation Brake 1% | 0to150% 0% 50%
72 | Reyerse Rotation Brake 1% 0 to 150% 0% 50%
73 | Broke Release Currpnt 01s| 00to1.0s 0.0s 0.1s .
74 ] Speed Increase Timing (BT) ,TO.I s 00to2.0s 00s 03s 49
75 | Brake Holding Speed (NBH) [01Hz| 00 to 50 0 Hz 00H: 6 0 Hz 78
76 | Ship Prevention Hold Time (HT) 0.1s 00to20s 00s 0.3s 92
77 | Creep Speed (NCR) 0.1Hz| 00to200Hz ' 0.0H:z 6 0 Hz
7o |Eopuara BuoneSiopony | 15 | 0101008
o [RoemeBgimeSonon, | | oo o | :
80 | Butting Stop Detection Time (TIOT)| 0.1 s 0.0to2.0s ! 00s 03s |

* For 400 V class inverters, the range of setting and initial value are doubled

¥ The initial value depends on the inverter kVA selection (Sn-01)

Notes - (1) Functions No. 70 to 80 are excluswe to cranes
(2) Functions of Cn-39 to 41 are valid for P-ROM No. NSN618012 and after.



4.2 MINIMUM SETTINGS BEFORE OPERATION

Be sure to set the following constants before starting operation.
For operation method of the digital operator, see Par. 5. (Basic operations are
similar to those of VS-616G3.)
(1) Operator Status (Sn-03) : Initial value = 0000
Select operation sequence according to Par. 3.2. General-purpose sequence is
preset at the factory.
(2) Frequency Reference (An-01) : Initial value = 0.00 Hz
To use digital operator frequency refererce, set a frequency value in An-01.
If analog command is to be used, no value needs to be set.
(3) Acceleration Time 1 (bn-01), Deceleration Time 1 (bn-02) :
Initial value=10.0 s
Set time for varying speeds from O to the rated frequency and vice versa.
(4) Operation Signal Selection 1 (Sn-04) : Initial value=0011
(Digit : from right to left)
If 0 is set in the first digit : Analog signal input to 1CN-3 is used to
control operation frequency.
If 1 is set in the first digit : Frequency reference of An-1 is used to
control operation frequency.
If O is set in the second digit : Operation is started and stopped according to
signals from pins 1CN-8 and -9.
If 1 is set in the second digit : Operation is started and stopped according to
key operations on the digital operator.

To use crane exclusive-use sequence, set 0 for the second position and use external pin signals
(1CN-8 and -9) to start and stop operation.

% NOTE
.
|
(5) Protective Characteristic Selection 4 (Sn-9) : Initial value=0000
(Digit : from right to left)

If 0 is set in the second digit : Use standard (general-purpose) motor.

If 1 is set in the second digit : Use exclusive motor (specialized for inverter).
(6) Input Voltage (Cn-01) : Initial value=200 V (for 200 V class inverters) or

400 V (for 400 V class inverters)
Set the nominal voltage of the main circuit power supply connected to the
inverter.



LIST OF CONSTANTS AND FUNCTIONS

(7) V/f Setting (Cn-02 to -08)
Initial values are determined as shown below.
(200 V class) (400 V class)

Cn-03 200V Cr 03 400V

Cn06 15V Cn06 30V

Cn08 10V

|

l i
| |
| |
|

' |
| {
| i
| |
1 |

Cr-08 20V

1 1
15Hz 30Hz 60 Hz 15Hz 30Hz 60 Hz
Cn-07 Cn-05 Cn-02, 04 Cn Q07 Cn-05 Cn 02, 0

Cn-02, 04 : Set up the motor rated frequency.
Cn-03 : Set up the motor rated voltage.
Cn-06, 08 : Adjust depending on the motor rated voltage.

Value to be set for Cn-06 (or -08) = Initial value of Cn-06 (or -08)
Motor rated voltage
Initial value of Cn-03

' NOTE

To operate in crane exclusive-use sequence, set constants according to Par. 3.4.2. (4).

(8) Motor Rated Current (Cn-09)
Set the motor rated current.
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4.3 FUNCTIONS

In the explanation below, related constants are enclosed in parentheses whereas
related pins are in brackets.

For additional functions by software (P-ROM No.) version-up, see
APPENDIX AS.

4.3.1 Basic Functions
(1) Frequency Reference Selection (An-01 to -09, Sn-04, -05) [1CN-3, -5, 2CN-1
to 9]
* If multi-speed command enable signal (1CN-5) is OFF, the signal selected
by the first digit of Sn-04 takes effect.
If 0 is set in the first digit of Sn-04 : Analog signal input from 1CN-3
specifies operation frequency.
If 1 is set in the first digit of Sn-04 : Frequency reference An-01
specifies operation frequency.
* If multi-speed command enable signal (1CN-5) is ON, multi-speed
operation is available as shown below.

FIRST DIGIT

ANALOG COMMAND (1CN-3) -—O\OOi(( 1CN-5)

1

An-0] ————0

ON) FREQUENCY
An-02 ——o REFERENCE
Second digit of Sn-04 1s -1
An-03 ———o and the JOG key on the digital
operator 1s ON
An-09 ————0

MULTI-SPEED COMMAND (2CN-1 to -9)

Fig. 4.1 Multi-speed Operation Block Diagram

_68_



LIST OF CONSTANTS AND FUNCTIONS

Table 4 5 Contact Combination Method (used when the fourth digit of Sn-05 1s 0)

Digital Sn-04 Inching ! Multi-speed | Multi-speed | Multi-speed Effective
Command First [ Command {Command 3|Command 2{ Command 1 Command Constant
DSEL (1CN-5)] Dugit 2CN-4 2CN-3 2CN-2 2CN-1
OFF 0 — — — —  |Analog 1CN-3
e reference
OFF 1 — — — — Frequency | A1 01
reference 1
ON — OFF OFF OFF OFF | Frequency An-01
reference 1
ON — OFF OFF OFF on | Frequency An-02
reference 2
ON — OFF OFF ON OFF | TFrequency An-03
reference 3
ON — OFF OFF ON oN |Frequency An-04
reference 4
ON — OFF ON OFF OFF | Frequency An-05
] reference 5
ON — OFF ON OFF on | Frequency An-06
_____ _ reference 6
ON — OFF ON ON OFF | Frequency An-07
reference 7
ON — OFF ON ON oN | Frequency An-08
reference 8
ON - ON — — — Frequency An-09
reference 9
Notes :

1. The commands after 2CN-5 are ineffectie
2 Inching command (2CN-4) has priority over multi-speed command 1 to 3 (2CN-1 to -3).

3. Dugit in Sn-04 to -12 (From right to left)
X X X X

{ L First digit
Second digit

Third digt
Fourth digit
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4.3.1 Basic Functions (Cont'd)

Table 4 6 Contact per Speed Method (used when the fourth digit of Sn-051s 1)

D;?'stg{_(iﬁ’gqmg;'d Furss?-g‘:gut M”'t";gf\leﬂ th;)tgmand! Effective Command |Constant
OFF 0 — i Analog reference iCN-3
) OFF ) — l;‘-requency reference 1 An-b_i_--
ON - = All OFF Command 0 - -
ON_ — 2CN-11s ON Frequency reference 1 An-01
——ON — 2CN-21s ON Frequency reference 2 | An-02
ON — 2CN-3 1s ON Frequency reference 3 An-03
ON - 2CN-41s ON Frequency reference 4 | An-04
ON - 2CN-51s ON Frequency reference 5 | An-05
ON — 2CN-6 1s ON Frequency reference 6 | An-06
ON — 2CN-71s ON Frequency reference 7 | An-07
ON — 2CN-8 1s ON Frequency reference 8 | An-08
ON -— 2CN-91s ON Frequency reference 9 | An-09

Notes :

1. If two or more multi-speed commands (2CN-1 to -9) are ON, the lowest position those
selected takes priority. For the priority of the JOG key on the digital operator, see the

block diagram.

2. Commands 2CN-10 and beyond are not used.

(2) Accel/decel Time, S-curve Time (bn-01 to -06, -12) [1ICN-11, -14, -17]

Usually, accel/decel time and S-curve time set by bn-01 to -03 are used. (For
the accel/decel time, set the time duration that goes into varying output
frequency from 0% to 100% and vice versa.)

When signal is input to 1CN-11, -14, and/or 17, the three time durations
are set up as shown in the table.

Table 4.7 Setup Time by Signal Input

Effective Setting

Terminal Signal

Accel Time Decel Time S-curve Time
1CN-11, 14, 17 are all OFF bn-01 bn-02 bn-03
1CN-11 (Accel/Decel Time bn-04 bn-05 bn-06

Selection) is ON

Without S-curve
1CN-14 (S-curve Character-

istic Cancel) 1s ON bn-01 or bn-04 bn-02 or bn-05 characteristic
(0.0 second)
1CN-17 (Accel/Decel Time | (bn-01 or bn-04) (bn-02 or bn-05) (bn-03, -06 or

Reduce) 1s ON Xbn-12 Xbn-12 0.0 second) Xbn-12
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FORWARD OPERATION [ I

COMMAND :
REVERSE OPERATION 3 d
COMMAND ! :
: 4 DECELERATION ! R ™
ACCELERATION (€n-07) i %nggg\nﬁs E
; MINIMUM OUTPUT | (Cn-12)
e eeeeeoooo———-—--N-- FREQUENCY :
OUTPUT FREQUENCY MINIMUM  (Cn-07) -~ DC BRAKING START --
OUTPUT FREQUENCY
FREQUENCY (Cn-10) DECELERATION
ACCELERATION
(a) S-curve Characteristic not Used
FORWARD OPERATION
COMM, : h
REVERSE OPERATION i ] |
COMMAND ! i :
' ! ‘., 3 DECELERATION ! DCBRAKING TIME
ACCELERATION /7.~ = €n-C?) ! AT STOPPING
o .- *, MINIMUM OUTPUT! Cn-12)
¥ il )./ FREGUENCY : —
OUTPUT FREQUENCY -
MINIMUM  (Cn-07) ™ DC BRAKING START- { 7=
OUTPUT FREQUENCY
FREQUENC Cn-10) DECELERATION
ACCELERATION'X_ -4

S-curve charactenistic

(b) S-curve Characteristic Used

Fig. 4.2 Time Chart of Switching Forward and
Reverse Rotations by Deceleration Time

NOTES

g
§ 1. S-curve characteristic time is the time duration for increasing accel/decel rate from 0 to a
g setup value. When S-curve characteristic is used, actual accel/decel time is extended by the
H S-curve characteristic time rather than the time set in bn-01, -02, -04, and -05.

RATE OF bn-01 OR -04

(S-CURVE CHARACTERISTIC
NOT USED)

OUTPUT FREQUENCY O

ACCEL/DECEL SPEED 0 [ !\ |__

MAXIMUM OUTPUT

RATED FREQUENCY )

ACCELERATION = 7 CCEL ERATION SPEED

SPEED TIME SETTING t—

RATE OF bn-01 OR -04

S-CURVE
(S-CURVE CHARACTERISTIC i
USED) 1 RATED
ouTPUT  _
NS FREQUENCY ™ 7 * ACCELERATION x SORVE

QUTPUT FREQUENCY 0
ACCEL/DECEL SPEED O "‘ ~

MAXMUM OUTPUT N\~

TED FREQUENCY
‘mELERATnN = "ACCELERATION SPEED f——
TIME SETTNG




4.3.1 Basic Functions (Cont'd)
:NOTES

2. If deceleration is commanded before acceleration is completed, S-curve operation is carried

out as if acceleration has been completed, then deceleration is started. If the delay needs to
be eliminated, vary deceleration time by 1CN-11 or cancel S-curve characteristic by 1CN-14.

T R

e

__________________________ USUAL ACCELERATION
FORWARD OPERATION I I DECEL DURING

COMMAND ACCELERATION

OUTPUT FREQUENCY 0

ACCEL/DECEL SPEED 0 /—\\\/

(3) Frequency Reference Gain and Bias (bn-07, -08) [1CN-3]
(a) Frequency reference gain (bn-07)
Set the input level at frequency reference voltage of 10 V, in units of
0.1 %. Fig. 4.3 shows an example of setting.
(b) Frequency reference bias (bn-08)
Set the input level at frequency reference voltage of 0 V in units of 0.1 %.
(Ex.)
(1) bn-07 =50.0
(2) a: bn-08 =10.0
b: bn-08 =—10.0

INPUT LEVEL
% bn-08
POSITIVE NUMBER
bn07 fmemeemmedeae e
o7 Teo% :
! bn08
bn08 —2 T NEGATIVE NUMBER

@)
0

i FREQUENCY REFEREN
y 0V QUENC CE
10
bn-08 —e=

()]

Fig. 4.3 Input level Setting
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(4) Torque Compensation (bn-09, Cn-31 to -34)

The torque boost function compensates for insufficient torque in the low-
speed area caused by voltage drop in cables and the motor.

FULL-RANGE
FULL AUTOMATIC
TORQUE BOOST
[
-]
& s
3 /ﬁ<j 3
o w i
ol I S
o — Vi
l-g _J
=8| [
INVERTER QUTPUT MOTOR ROTATION
FREQUENCY SPEED

Fig. 4.4 Full-range Full-automatic Torque Boost

Standard settings of bn-09, Cn-31 to -34 need no modification to gain
sufficient torque. Modification is required only under the following
conditions. (For crane exclusive-use sequence, adjust according to (4) in Par.
3.4.2)

* If torque is insufficient : Vary torque compensation gain (bn-09) between
1.0 and 1.5.
* If torque is sufficient but motor current under light load is excessive :
Vary torque compensation gain (bn-09) between 0.0 and 1.0.
« If the inverter capacity is greater than the motor capacity by two degrees or
more : Modify Cn-31 and -32 to fit for the motor. (See explanation on Sn-01.)

NOTE

Motor torque can also be varied by modifying V/f setting (Cn-06, -08). However, increasiné
% Cn-06 or -08 too much may cause motor current increase (overexcitation) even under a light
i load.

4

(5) Slip Compensation (bn-10, Sn-10, Cn-9, -35, -36)
Motor speed variation due to load fluctuations can be reduced without a
speed detector (PG or TG). Execute slip compensation by setting the
following constants. Use of slip compensation is not selected by the initial
settings (bn-10=0.0%).
* Motor rated slip (bn-10) : Set motor rated slip as a percentage of the rated
synchronization rotation number.
* Motor rated current (Cn-09) : Set motor rated current in units 0.1 ampere.
* Motor no-load current (Cn-35) : Set the current at no-load to the motor as
a percentage of the motor rated current

(Cn-09).
« Slip compensation response time constant (Cn-36) : Adjust response time
from 0.5 t0 2.0
seconds.

« Slip compensation operation mode (Sn-10)

If O is set in the first digit : Slip compensation is executed only when the
actual and commanded speeds coincide ; in
other words, during operation at a constant
speed.

If 1is set in the first digit : Slip compensation is executed in all operation
modes including acceleration and deceleration.



4.3.1 Basic Functions (Cont'd)

(Control operation)
If output current exceeds the motor no-load current, output frequency is
corrected based on the following calculation :

Frequency compensation (fi—f2) reduces speed variation caused by load

fluctuations.
Output Frequency Motor rated slip (Output current
Compensation (Motor rated current —no-load current) —no-load current)
TORQUE

fa

(SMALL (LARGE TORQUE}

TORQUE)

LAOD TORQUE

SPEED

NOTES

1. Slip compensation is not executed when output frequency drops to the minimum output
frequency or lower.

2. Compensation is added while the motor is in monitoring mode : substracted while
regenerative mode.

3. This function is automatically disabled when PG speed control is used.

4. For particular applications such as cranes, where speed fluctuations may be violent, sufficient
characteristics are not necessarily desirable be obtained.

(6) Monitor Number after Power ON (bn-11)
Set a monitor item to be displayed first cn the digital operator after power is
turned ON.
If 01 is set in bn-11 : Frequency refererce
If 02 is set in bn-11 : Output frequency
If 03 is set in bn-11 : Output current
(7) Inverter Output Voltage Change (bn-13) [1CN-18]
Usually, output voltage is determined by V/f characteristic set by Cn-02 to
-08 and bn-09 ; however, different characteristics appear when output voltage
change signal [1CN-18] is input.
Use this setting to adjust motor torque and prevent overexcitation suitable
for the mode of operation.
If 1CN-18 is OFF : Inverter output voltage is determined by Cn-02 to -08,
bn-09, and Cn-31 to -34.
If ICN-18is ON: Inverter output voltage is determined by multiplying the
value in Cn-02 to -08, bn-09, and Cn-31 to -34 by the
value of bn-13.
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(8) Calibration of Frequency Meter and Ammeter (bn-14, -15)
[1CN-47 to -50, screw terminals 1 to 3]

1CN-47 and
Terminal 1

Inverter output frequency 0 to 10 V/0 to 100% —{ X bn-14 O

Output gains of the frequency meter and ammeter are shown below.

1CN-50 and
Terminal 2

Initial value of bn-14 : 1.00 (0 to 10 V/0 to 100% output frequency)
NOTE

Inverter output current 0 to 10 V/0 to 100% —Xbn-15 O

voltage by bn-14 and -15.
(Examples)
* 1 mA full-scale (3 V, 3 k Qof internal impedance)
* 1 mA ful-scale (10 V, 10 kQ of internal impedance)

T SRR R e

Initial value of bn-15: 0.50 (0 to 10 V/0 to 200% output frequency)
(9) Operator Status (Sn-03)
Operator status has the following two functions :
(a) Restriction on setting of and reference to constants (key locking)
If 0000 is set : An, bn, Sn, and Cn can be set and referred to.
If 0101 is set : An can be set and referred to. bn, Cn, and Sn can be
referred to.
(b) Initialization of constants (For details, see Pars. 3.1 and 3.2.)

If 1110 is set and é) NATTE': key is depressed : Constants are initialized for
general-purpose sequence.

If 1111 is set and [ghves| key is depressed : Constants are initialized for

crane exclusive-use sequence.

INOTE

ES

§ seconds.

Use a frequency meter and ammeter of a full-scale of 1 mA (at 3 V to 10 V), and adjust monitor

After initializing constants, value in Sn-03 is automatically reset to 0000 within about 0.5
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(10) Operation Signal Selection 1 (Sn-04) [1CN-3, 8, 9, and others]
(a) First digit (Frequency reference selection) (Digit : from right to left)
If 0 is set in the first digit : Analog signal input to 1CN-3 is used to control
operation frequency.
If 1 is set in the first digit: Frequency reference of An-1 is used to control
operation frequency.

:NOTE
g For multi-speed operation, see (1).
(b) Second digit (Operation reference selection)
If 0 is set in the second digit : Operation is started and stopped according to

signals from external pins 1CN-8 and -9.
If 1 is set in the second digit : Operation is started and stopped

accordingly when and

‘.sTop] keys on the digital operator are

depressed.

#

: NOTES

1. Forward and reverse rotation signals (1CN-8 and -9) take effect only after the internal
capacitors of the inverter are charged. (If the signals are set ON before power ON, they
will have no effect.) Wait about two seconds after turning power ON, then turn ON the
forward (or reverse) rotation signal.

2. To use crane exclusive-use sequence, set 0 in the second digit and use external pin signals

(from 1CN-8 and -9) to start/stop.

s e 4R

B B PR e S

(c) Third Digit (Stop method selection)

If 0 is set in the third digit : After operation reference is turned OFF, speed
is reduced according to set deceleration time,
then output is stopped.

If 1 is set in the third digit : After operation reference is turned OFF,
output is immediately stopped so that the
motor is released free. (In crane exclusive-
use sequence, holding brake is applied
simultaneously as output is stopped.)

(Example of general-purpose sequence operation)

OPERATION REFERENCE
FWD (OR REV) ON | OFF
INVERTER OUTPUT
FREQUENCY : WHEN 0 IS SET IN THE
| THIRD DIGIT
WHEN 11S SET IN THE |
THIRD DIGIT L
OPERATION-ONGOING
SIGNAL ON ! OFF

If 115 setin the thrd digrt,
output 1s stopped immediately
s0 that the motor 1s released free

Fig. 4.5 Selection of Stop Method
— 76 —_—
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(11) Operation Signal Selection 2 (Sn-05) [1CN-5, 6, 9, and others]
(a) First digit ( key on the digital operator) (Digit : from right to left)

If O is set in the first digit : ®stop | key on the digital operator is valid

even during operation by operation signal
from external pins.

O . .
When key is depressed, operation
is stopped according to the setting of the

third digit of Sn-04.

®
After operation is stopped by key,
make sure to turn OFF the external pin

operation signal.
If 1 is set in the first digit : "smp key on the digital operator is disre-

garded during operation by operation signal
from external pins.
(b) Second digit (Reverse rotation prohibition)
If O is set in the second digit : Reverse signal from the external pin or the
digital operator is accepted.
If 1 is set in the second digit : Reverse signal from the external pin or the
digital operator is disregarded.
(c) Third digit (External base block signal)
If 0 is set in the third digit : External base block signal (1CN-6) is input to
contact a (base block when ON).
If 1 is set in the third digit : External base block signal (1CN-6) is input to
contact b (base block when OFF).

NOTES

1. If external base block signal is input during operation, display of " b& " blinks on the digital
operator and inverter output is stopped. When the external base block signal is cleared,
operation is restarted at the frequency reference at that time. (Also see explanation on Cn-37
and -38.)

2. If external base block signal is input during the deceleration to stops, display of " 54" blinks
on the digital operator, inverter output is stopped. Simultaneously, output frequency is
forcibly set to 0 Hz. (This sequence is similar to coasting to a stop.)

3. Digit in Sn-04 to -12 (From right to left)

X XXX
‘ ’—-——-—First digit
Second digit
Third digit
Fourth digit

(d) Fourth digit (multi-speed method) (For details, see (1).)
If O is set in the fourth digit : A combination of contact inputs is used to
determine speed.
If 1 is set in the fourth digit : Each contact input specifies one
particular speed.
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(12) Protection Characteristic Selection 1 (Crane function) (Sn-06, -13, Cn-12,
-70 to -80, and others) [1CN-10, -36, 3CN-10 to -13, and others]
(Sn-06)

(a)

(b)

First digit (Operation sequence selection) (For details, see Par. 3.)
(Digit : from right to left)
If 0 is set in the first digit : Operation is started and stopped in general-
purpose sequence.
If 1 is set in the first digit : Operation is started and stopped in crane
exclusive-use sequence.
Second digit (Crane supervising function)
If 0 is set in the second digit : Only SE2 is checked for duringoperation
in crane exclusive-use sequence.
If 1 is set in the second digit : All sequence errors from SE1 to SE6 are
checked for during operation in crane
exclusive-use sequence.

(c) Third digit (Output missing phase check function)

()

If 0 is set in the third digit : Output missing phase check function is
invalid.

If 1 is set in the third digit : Output missing phase check function is
valid.

After operation is started, if any phase of inverter output current falls
short of 5% of inverter rated current continuously for 0.2 second or longer,
it is recognized as lost-phase output. If this occurs, the inverter stops
output, closes the brake (if crane exclusive-use sequence is used), and
outputs a signal to the fault contacts.

At the same time, the digital operator displays ; ~ . No missing phase is

detected if no motor is connected.

Fourth digit (abnormal history automatic clear) (See Par. 5.2.)

If O is set in the fourth digit : If power is turned OFF when an inverter
error has occurred, the inverter keeps the
error type in memory and will display
error history when power is turned ON
the next time. Turning OFF power when
the inverter is in normal condition does
not clear the error history.

If 1 is set in the fourth digit : If power is turned OFF when an inverter
error has occurred, the inverter keeps the
error type in memory and will display
error history when power is turned ON
next time. Turning OFF power when the
inverter is in normal condition does not
clear the error history.

Turning OFF power when another error
has occurred updates the error history.
To clear error display, reset the fourth
digit to 0 and turn OFF power, or

78 - initialize constants for Sn-03.
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(13) Protective Characteristic Selection 2 (Current detection and excess torque
detection) (Sn-07, -13, Cn-24 to -26) [1CN-39, -40, 3CN-10, -11]
(Sn-07)
(a) First digit (Excess torque detection selection)

If 0 is set in the first digit : Excess torque is not checked for.

If 1is setin the first digit : Excess torque is checked for. Excess torque is
detected when current detection H is ON. If
excess torque is detected,” of 7 "is
on the digital operator. Stop mode at excess
torque is determined by the third and fourth
digits.

(b) Second digit (Excess torque detecticn mode selection)

If 0 is set in the second digit : Excess torque is always checked for unless

the motor stops or DC brake is applied.

If 1 is set in the second digit : Excess torque is checked for only when the

actual and commanded speeds coincide
(that is, when the motor is operating at a
consant rotation value.).

INVERTER OUTPUT -
CURRENT
cn-24 }-—- 71[__-“\ __________
! i
! i
t !
| ; TIME
! i
! 1
CURRENT DETECTION H L ov b Tov
1ON-39
(EXCESS TORQUE DETECTION) L L_.l
Cn-26 Cn-26

Fig. 4.6 Excess Torque Detection

(c) Third and fourth digits (Selection of stop method at excess torque)

00 : Deceleration stop by bn-02 rate
}Output to fault contacts (1ICN-42

01 : Coasting to a stop to -44) (major failure)

10 : Deceleration stop by bn-05 rate
11 : Operation continued } Output only to minor failure

contact (1CN-45) (minor failure,
automatically recovered)
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(14) Protection Characteristic Selection 3 (External fault) (Sn-08) [1CN-7]
(a) First digit (External error detection level selection)

(Digit : from right to left)

If O is set in the first digit : External fault signal (1CN-7) is input to
contact a. (ON for presence of external
fault)

If 1 is set in the first digit : External fault signal (1CN-7) is input
to contact b. (OFF for presence of
external fault)

(b) Second digit (External fault detection mode selection)

If 0 is set in the second digit : External failure signal is always acceped.

If 1 is set in the second digit : External failure signal is accepted only dur-
ing operation, provided that no base block
signal is input.

(c) Third and fourth digits (Selection of stop method at external fault)
00 : Deceleration stop by bn-02 rate}

01: Coasting to a stop Output to fault contacts

10 : Deceleration stop by bn-05 rate (Major failure)

11 : Operation continued } Output only to minor failure contact
(Minor failure, automatically
recovered)

(15) Protective Characteristic Selection 4 (Motor protection) (Sn-09, Cn-09)
(Sn-09)
(a) First digit (Use of motor protection) (Digit : from right to left)
If 0 is set in the first digit :  Electronics thermal function protects the
motor.

If 1 is set in the first digit :  Electronics thermal function does not protect
the motor.

(b) Second digit (Protective characteristic selection)

If 0 is set in the second digit : Motor overload protection is based on the
overload characteristic of standard (general-
purpose) motors.

If 1 is set in the second digit : Motor overload protection is based on the
overlcad characteristic of inverter-
specialized motors.

(c) Third digit (Protective time constant selection)

If 0 is set in the third digit :  Protective time constant is about eight
minutes (at motor current of about 150%).

If 1 is set in the third digit:  Protective time constant is about five

minutes (at motor current of about 150%).
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(16) PG Speed Control Selection (Sn-11, Cn-43 to -52) [3CN-1 to -6, -16 to -19,
2CN-16 t0 -19]
(Sn-11)
(a) First digit (Use of PG speed control)
If 0 is set in the first digit : No PG speed control (Motor slip compen-
sation using PG signal) is performed.
If 1 is set in the first digit: PG speed control (Motor slip compensation
using PG signal) is performed.
Slip compensation function using motor
current (see explanation in (5)) is disabled.
(b) Second digit (Integration operation selection)
If 0 is set in the second digit : Integration is carried out only when the
actual and commanded speed coincide.
If 1 is set in the second digit : Integration is carried out through opera-
tion.
(c) Third and fourth digits (Selection of stop method at fault)
00 : Deceleration stop by bn-02 rate}

01 : Coasting to a stop Output to fault contacts

10 : Deceleration stop by bn-05 rate (Major failure)

11 : Operation continued } Output only to minor failure contact
(Minor failure, automatically
recovered)
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(Control block diagram)

OUTPUT
FREQUENCY .| SOFT . +  FREQUENCY
REFERENCE STARTER n 1
PG CONTROL ON
IS SELECTED
Cn-45, -47 Cn -49, -50
_ RATE-OF-
PG DETECTION CHANGE GAN  HoelmiTTer
VALLE + | RESTRICTIO +
Cn-46, 48
INTEGRATION!
TIVE
Ts
—
<Z( Cn-47 ! 5 Cn-48
= | £ |
g { & |
% z Cn-45 l LEU Y Cna6 |
8 ! ZF 1
100% OUTPUT 100% OUTPUT
FREQUENCY FREQUENCY

Relationship between Output Frequency  Relationship between Output Frequency
and Proportional Gain and Integration Time

NOTES

1. Integration value is reset when mode is selected by the second digit of Sn-11, when the
inverter stops, or when integration reset signal (1CN-16) is input.

2. PG signal wire-open, overspeed, or excess deviation is detected when it continues for more
than one second.

3. When PG control is used, proportional signal of motor rotation number is output to ICN-47
and screw terminal 1 (frequency output).

4. Zero speed and frequency agree are detected using output values from the soft starter.
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(17) Multifunction Relay Drive Output Item Selection (Sn-13) [3CN-10, -11]
Select an item to be output from multifunction relay drive output (3CN-10,
-11) from the following table and set it for Sn-13. The initial value for
general-purpose sequence is 00 (operation ongoing) ; for crane exclusive-
use sequence, 03 (brake release command).

Table 4 8 Multifunction Relay Drive Output Items

Setting Value Name Description
00 Operation Ongoing ON . Operation 1s ongoing.
ON : Zero speed
01 Zero Speed (Inverter output is lower than Cn-07, or the

inverter remains inactive.)

ON - Actual and command frequencies agreed.
02 Frequency Agree (Command value—Cn-23 =< output frequency <
commanded value + Cn-23)

OFF Brake 15 closed.

03 Brake Release Command ON: Bake 1s released (Exclusive to cranes)
04 Frequency Detection H ON . (()::;;,uytsi;i(::;ngfy an(;g_)zl
05 Frequency Detection L ON: (()::F;:}sft:g:;ngg ésn_ézsc)n-%
6 [comen Drcionts |0 Cumicmen 2 Sr T
o 07 Current Detection L ON : Output current < Cn-25

(detectec for time Cn-26.)

(18) Inverter Input Voltage Setting (Cn-01)
Set up the nominal voltage of the main circuit power supply connected to the
inverter.

(19) V/f Setting (Cn-02 to -08)
Initial values are setup in the inverter as shown below. Adjust to fit the
motor voltage and frequency.

Initial Value
(200 V Class) (400 V Class)
Cn03 200V Cn03 400V

Cn06 15V Cn06 30V

Cn08 10V Cn-08 20V

15|Hz 3(l)Hz 60 Hz 15Hz 30Hz 60 Hz
Cn-07 Cr-05 Cn-02, 04 Cn-07 Cn-05 Cn 02, 04
Cn-02, -04 : Set the motor rated frequency.

Cn-03: Set the motor rated voltage.

Cn-06, -08 : Adjust depending on the motor rated voltage.

Valuetobe set __ Initial value of % Motor rated voltage
for Cn-06or -08 ~ Cn-06 or -08 Initial value of Cn-03
— 83 —
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. NOTES

¢ 1. To operate in crane exclusive-use sequence, set constants according to (4) in Par. 3.4.2.

# 2. To increase rated rotation number of a general-purpose or inverter-specialized motor, set Cn-

" 03 to -08 as specified above, then adjust Cn-02 and Cn-14 (frequency reference upper limit).
To set rated rotation number lower than that of the motor, sct V/f setting as specified above,
then modify using frequency reference signal. v

3. Motor torque is approximately proportional to (—) 2, Varying V/f ratio excessively at low
speed may result in insufficient torque or overcurrent (overexcitation) under light load.
Adjust V/f ratio monitoring the motor current.

4. Inverter output voltage restriction
Output voltage of the inverter is restricted as shown below so as to prevent starting failure
and inverter overload trip caused by motor overexcitation.

o A

L LR

0]
@ 250V
s
: B
% > The mit value of
£ 5 400 V class
i % 20V inverter is double
i O
¥ 25V OUTPUT
SETTING 1 SETTING FREQUENCY
( VALUE OF } X <0 VALUE OF
Cn-04 Cn-04

If application of high voltage at low frequency is required to obtain necessary starting
torque, as with high-resistance motors or the long motor cables, set FF for system constant
Sn-02. By doing so, the output voltage restriction function is disabled. Set appropriate V/f
value for control constants Cn-02 to -08.

For general-purpose motors or inverter-specialized motors, leave the initial value of Sn-
02 unchanged (OF). Sufficient starting torque is guaranteed without modification.

AR R A e e BT RN

(20) Motor Rated Current (Cn-09)
Set the motor rated current. This value is used as reference for electronic
thermal motor protection and slip compensation.
(21) DC Brake (Cn-10to -13)
(a) DC brake starting frequency (Cn-10)
Set the frequency at which DC braking is to be started for deceleration
stop, in units of 0.1 Hz. If the set value is lower than the minimum output
frequency (Cn-07), DC braking is started at the minimum output
frequency.
(b) DC braking current (Cn-11)
Set DC braking current as a percentage of the inverter rated current, in
increments of 1%.
(c) DC braking time at stop (Cn-12)
Set the time during which DC braking is to be applied to stop, in units of
0.1 second. If 0 is set, DC brake is not applied and inverter output is
stopped at the DC braking starting timing.
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(d) DC braking time at start (Cn-13)
Set the time during which DC braking is to be applied at starting, in units
of 0.1 second. If O is set, DC brake is not applied and acceleration is
started from the minimum output frequency.

Cn-10
DC BRAKE STARTING ---+ ----
CN-07 R 7 FREQUENCY __
MINIMUM OUTPUT " , : v
FREQUENCY : ! !
: : : :
Cn-13 Cn-12
DC BRAKING TIME DC BRAKING TIME
AT START AT STOP

Fig. 4.7 DC Brake

(22) Frequency Reference Upper Limit (Cn-14, Cn-02)
Set the upper limit for frequency reference in units of 0.1 Hz. If a high
frequency reference is commanded by the signal, it is limited to the set value
for Cn-14. To increase motor rated rotation value, increase Cn-14 and Cn-
02.
(23) Frequency Jump (Cn-16 to -19)
(a) Prohibited frequencies 1 to 3 (Cn-16 to -18)
Set prohibited frequencies 1 to 3 as follows in units of 0.1 Hz. If 0.0 Hz is
set, this function is disabled.
Cn-18 (prohibited frequency 3) = Cn-17 (prohibited frequency 2)
=Cn-16 (prohibited frequency 1)
(b) Prohibited frequency range (Cn-19)
Set up prohibited frequency range in units of 0.1 Hz. The prohibited
frequency range is determined as follows.
Cn-16 to -18 —Cn-19 =Prohibited frequency range =Cn-16 to -18-+Cn-19

Cn-19

PROHIBITED tol f—
FREQUENCY RANGE |
Cn-17 :
PROHBITED !
> FREQUENCY i
(@)
z
=] Cn-18
g PROHIBITED
Eu FREQUENCY | Cn-16
22 PROHIBITED
ze FREQUENCY
w g
Ze
SET FREQUENCY
REFERENCE

Note : Although constant-speed operation is prohibited in the prohibited range of
frequency, output frequency is smoothly accelerated and decelerated even in this range.

Fig. 4.8 Frequency Jump
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4.3.1 Basic Functions (Cont'd)

(24) Operator Display Mode (Cn-20)
Setting increments for frequency references 1 to 8 and inching frequency
reference are determined as follows by operator display mode (Cn-20).

Table 4 9 Operator Display Mode (Cn-20)

Cn-20

Frequency Setting Mode

An- Constant i Display Mode aftejr Power ON¥

An-01 to -09 * Set 1n units of 0 01 Hz

An-01 to -09 : Set 1n units of 0 01%

2t0 39

Set 1n units of r/min. (0 to 39999)
r/min. = 120 X frequency reference [Hz |/Cn-20
(Set motor pole number for Cn-20.)

40 to 39999

The position of the decimal point 15 determined by the fifth digit of Cn-20
If 0 1s set 1n the fifth digit - Display will be X X X X
If 1 1s set 1n the fifth digit : Display will be X x X X
If 2 is set 1n the fifth digit -+ Display will be X X X X
If 3 is set in the fifth digit : Display will be X X X X
Set value of 100% frequency 1s represented by the fourth to first digit of Cn-20
(Examples)
1. To specify 200.0 for 100% speed, set 12000 for Cn-20.
2. To specify 65.00 for 100% speed, set 26500 for Cn-20

Cn-20

Frequency Monitor Mode

An- and Un- Constants ! Display Mode after Power ON*

An-01 to -09 : Displayed in units of 0 01 Hz

An-01 to -09 : Displayed 1n units of 0.01%

2to 39

Displayed 1n units of r/min. (0 to 39999)
r/min. = 120 X frequency reference [Hz]/Cn-20
(Cn-20 1s the motor pole number.)

40 to 39999

Monitored frequency is calculated compared to the standard set 1n Cn-20,

and is displayed to the same precision as that set in Cn-20.

(Examples)

1 If 12000 1s set for Cn-20, 100% speed 1s displayed as 200.0 ; 60% speed as
120.0.

2. If 26500 is set for Cn-20, 60% speed is displayed as 39.00.

* Monitored frequency is displayed as FX X X X. Set X X X X with four significant

numbers

If 99.99 or a lower number 1s set, numbers are displayed to the hundredth digit.
If 100.0 or higher number is set, numbers are displayed tc the tenth digit
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LIST OF CONSTANTS AND FUNCTIONS

(25)

(a)

(b)

©

Frequency Match, Frequency Detection H and L (Cn-21 to -23, Sn-13)
[1CN-35, -37, -38, 3CN-10, -11]

Frequency detection H level (Cn-21)

Set frequency detection H level in units of 0.1 Hz for Cn-21. If output
frequency reaches to Cn-21 or greater, open collector signal 1CN-37 is
turned ON. At the same time, if Sn-13 is 04, multifunction relay drive
outputs 3CN-10 and -11 are turned ON.

Cn-23 _—L/é--—-——-\{m
OUTPUT FREQUENCY ;

FREQUENCY (SPEED) l ON |

DETECTION H SIGNAL

Fig. 4.9 Frequency Detection H Level

Frequency detection level (Cn-22)

Set frequency detection L level in units of 0.1 Hz for Cn-22. If output
frequency reaches to Cn-22 or lower, open collector signal 1CN-38 is
turned ON. At the same time, if Sn-13 is 05, multifunction relay drive
outputs 3CN-10 and -11 are turned ON.

OUTPUT FREQUENCY
FREQUENCY (SPEED) —I
DETECTION L SIGNAL

Fig. 4.10 Frequency Detection L Level

Frequency agree detection width (Cn-23)

Set frequency agree detection width in units of 0.1 Hz for Cn-23. If output
frequency is within the detection width, open collector signal 1CN-35 is
turned ON. At the same time, if Sn-13 is 02, multifunction relay drive
outputs 3CN-10 and -11 are turned ON. Value of Cn-23 is also-used as
hysteresis for frequency detection H and L levels.

DETECTION WIDTH Cn-23 . o — FREQUENCY REFERENCE

OUTPUT FREQUENCY __JTL
FREQUENCY (SPEED)

AGREE SIGNAL

Fig. 4.11 Frequency Agree Detection Width
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4.3.1 Basic Functions (Cont'd)
(26) Current Match, Current Detection H and L (Cn-24 to -26, Sn-07, 13)
[1CN-39, -40, 3CN-10, -11}
(a) Current detecton H level (Cn-24)
Set current detection H level as a percentage of the inverter rated current in
increments of 1% for Cn-24. If output current reaches Cn-24 level or
greater, open collector signal 1CN-39 is turned ON. At the same time, if
Sn-13 is 06, multifunction relay drive outputs 3CN-10 and -11 are turned
ON.

INVERTER OUTPUT

CURRENT /
Cn-24 |-—-—-— R (S G
| 1 !
1 1 H
! ! !
, , + TIME
! | \
i | |
CURRENT L Ton | 1 [on
DETECTION H L
Cn-26 Cn-26

Fig. 4.12 Current Detection H Level

Current detection H signal can be used also for overtorque detection (Sn-
07).

(b) Current detection L level (Cn-25)
Set current detection L level as a percentage of the inverter rated current in
increments of 1% for Cn-25. If output current reaches Cn-25 level or
lower, open collector signal 1CN-40 is turned ON. At the same time, if
Sn-13 is 07, multifunction relay drive outputs 3CN-10 and -11 are turned

ON.
INVERTER QUTPUT
CURRENT
Cn-25
TIME
CURRENT _—
DETECTION L ON l H I ON I

Fig. 4.13 Current Detection L Level

(c) Current detection time (Cn-26)
Set current detection time in 0.1 seconds.



LIST OF CONSTANTS AND FUNCTIONS

4.3.2 Application Functions
(1) Inverter Capacity Selection (Sn-01)
Inverter capacity is preset at the factory. Careless modification may result in
inverter fault.
When replacing the control board with a spare, refer to Table 4.10 and
modify Sn-01.
Setting for Sn-01 affects initial values of control constants Cn listed in
Table 4.10.

Table 4.10 Inverter Capacity Selection (200 V Class)

Sn-01

n 04 05 06 07 08 09 0A 08 0c
Name
Inverter Capacrty] — | 23P7 | 25P5 | 27P5 | 2011 | 2015 | 2018 | 2022 | 2030 | 2087
inverter Rated | _ 11324 '92.9A | 33.0A | 45.0A | 66.1 A [ 90.1 A [111.1 A|132.1 A|180.2 A

Motor Rated | cn.og| 1414 |19.6A | 266 A |39.7A |53.0 A | 658 A | 77.2A [105.0 A|131.0 A

Motor Phase to
Phase Resistanc Cn-3110.837Q | 0.434Q | 0.241Q | 0 250Q [ 0.149Q [ 0.110Q | 0.086Q | 0.067Q | 0.045Q

Torque
Compensation Cn-32] 112W [ 172 W | 262 W | 245W | 272 W | 505 W | 538 W | 699 W | 823 W

lron Loss

g"lgylz“.‘r‘i’ggase cn-38l 05s | 0.7s | 0.7s | 0.7s | 0.7s | 1.0s | 1.0s | 1.0s | 1.0s

Table 4.11 Inverter Capacity Selection (400 V Class)

Sn-01 1

26 27 28 29 | 2A 2B 2C 2D
Name |
Inverter Capacity] — 47P5 4011 4015 4018 i 1022 | 4030 4037 4045
Inverter Rated _ - i = '
Current 16.5 A | 225 A {33.0A [ 45.0 A i 556 A | 661 A|9.1A (1111A
Motor Rated Cn-09]|13.3A |19.9A | 265A |329A ‘ 386 A | 52.3A | 65.6 A | 79.7 A
Current : : : - ) : :

Motor Phase to
Phase Resistanc Cn-3110.964Q | 1.001Q {0.597Q | 0.439Q [ 0.344Q | 0.292Q | 0.178Q | 0.140Q

Torque
Compensation Cn-32| 263 W | 385 W | 440 W | 508 W | 586 W | 750 W | 925 W | 11256 W
Iron Loss |

Minimum Base - |
B'ock Tlme Cn'38 075 075 0 {S ' 105 ' 1.05 l.OS 1.08 105

[Control board replacement procedure]

@ Replace the control board with a spare.

®@ Set inverter capacity data to Sn-01.

@ Select operation sequence according to operator status Sn-03. (Constants
are initialized when 1110 or 1111 is set for Sn-03.)

@ Set 1010 for Sn-03 to make it possible to display order constants On.
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4.3.2 Application Functions (Cont'd)
(® Select order constant On-26 (regenerative reference voltage detection) to
display.
® Confirm that farthest left position is blinking and depress key.
(On-26 data are automatically turned.)
(@ Set 0000 for Sn-03 to make it impossible to display order constants On.
Set up necessary values for constants An, bn, Cn, and Sn.

(2) Accel/Decel Stall Prevention (Cn-27 to -29, Sn-12)
Accel/decel stall prevention function increases accel/decel rate automatically
depending on the load status being accelerated or decelerated (by monitoring
inverter output current) to prevent the motor from running away. Stall
prevention level in constant-output area (area over the motor rated frequency)
is reduced as follows according to motor torque.

If the inverter capacity differs greatly from the motor capacity (two degrees
or more) or to further suppress motor torque under acceleration or deceleration,
modify Cn-27 to -29. Usually, however, no modification is required.

(a) Accel/decel stall prevention starting level (Cn-27)
Set the starting level of accel/decel stall prevention as a percentage of the
inverter rated current in increments of 1% for Cn-27.

(b) Accel/decel stall prevention holding level (Cn-28)
Set the holding level of accel/decel stall prevention (the level at which
acceleration or deceleration is stopped) as a percentage of the inverter rated
current in increments of 1% for Cn-28.

(c) Accel/decel stall prevention limiter (Cn-29)
Set the accel/decel stall prevention limiter that operates in constant-output
area as a percentage of Cn-27 and -28 in increments of 1% for Cn-29.

SET POINT OF Cn-28  ACCEL/DECEL STALL
7777777777, PREVENTION

L 150 2772 OPERATION AREA
=~ SET POINT
5 OF Cn-27 ( SET POINT OF Cn-27, 28 )
S & 100 2 SET VALUE OF Cn-29
g2 ALLLZ7777777777 ) LIMITER
U CONSTANT TTTeSIIIzos -~

€ | constaNT | | TTUeIInzagel -
23 0| ToRawE o

AREA CONSTANT OUTPUT AREA
[
0 60 120 180
(Cn-04) OUTPUT FREQUENCY (H2)

NOTES :

1. If regenerative load is applied to the motor during acceleration, or if motoring load is applied
during deceleration, stall prevention function is not activated but accel/decel is executed at
the rate set in bn-01 to -06, and -12.

2. If 1 is set in the first digit of Sn-12, acceleration is executed at the set rate without performing

stall prevention. If 1 is set in the second digit of Sn-12, deceleration is executed at the set
rate without performing stall prevention.

Fig. 4.14 Accel/Decel Stall Prevention
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LIST OF CONSTANTS AND FUNCTIONS

(3) Stall Prevention during Operation (Cn-30, Sn-12)
Set the operation stall prevention activation level as a percentage of the
inverter rated current in increments of 1%.

Operation stall prevention is activated as follows. When actual and
commanded speeds agree, if output current exceeds the value of Cn-30
(operation stall prevention activation level) by 100 ms or greater, deceleration
is started. Deceleration continues while the output current is above the set
value of Cn-30. When the output current drops to that value or lower,
acceleration is started again. Deceleration time set by the fourth digit of Sn-
12 is used.

NOTES :

1. Even when operation stall prevention has been activated, accel/decel stall prevention can
function.

2. If regenerative load is applied when actual and commanded speeds agree, operation stall
prevention is not activated.

3. Deceleration time during operation stall prevention can be selected by the fourth digit of Sn-
12. Select either bn-02 or bn-05 depending on the load status and motor rotation speed.

4. If 1 is set for the third digit of Sn-12, operation stall prevention does not function.

DECELERATION

TIVE
d

OUTPUT FREQUENCY

: : E 1
HYSTERESIS | ! ACCELERATION |

OPERATIONSTALL 2% ! P TIVE Do :
PREVENTION : | P i
DETECTIONLEVEL ~ —L — —*—\d :
RECOVERY LEVEL ~ — -_A.Uc‘i Blvi_k
INVERTER OUTPUT / :
CURRENT ; i
Detection tme 100 ms DURATION OF OPERATION '

STALL PREVENTION

Fig. 4.15 Operation Stall Prevention



4.3.2 Application Functions (Cont'd)

(4) Torque Compensation (Cn-31 to -34)
(a) Motor phase to phase resistance (Cn-31), torque compensation iron loss
(Cn-32)
If torque compensation is insufficient because the inverter capacity exceeds
the motor capacity by two degrees, refer to explanation on Sn-01 and adjust
Cn-31 and Cn-32 to fit the motor capacity.
(b) Torque compensation limiter (Cn-33)
Increase of torque compensation gain (bn-09) may cause motor overcurrent
at abrupt variation in load. If this occurs, reduce torque compensation gain
or limit the compensation voltage by torque compensation limiter Cn-33.-
Cn-33 adjustment range :
For 200 V class inverters : 10 Vto 20V
For 400 V class inverters : 20 Vto 40 V
(c) Torque compensation response time constant (Cn-34)
Adjust torque compensation response timing.
Cn-34 adjustment range : 0.1sto1.0s
(5) Voltage Recovery Time, Minimum Base Block Time (Cn-37, -38) [1CN-6]
Set the minimum base block time when external base block signal 1CN-6 is
turned ON or OFF in Cn-37. Set the recovery rate (time to recover from 0 V
to the rated voltage) in Cn-38. Usually, no modification is necessary.
(6) PG ASR Limiter, PG Fault (Cn-49 to -52)
(a) PG ASR limiter (Cn-49, -50)
Set the ASR positive correction limiter value in Cn-49 ; negative in Cn-50.
Adjust if correction is insufficient or excessive.
(b) Speed deviation excess detection level (Cn-51)
Set the level at which speed deviation excess is to be detected as a
percentage of the maximum frequency in increments of 1%.
(c) Overspeed detection level (Cn-52)
Set the level at which overspeed is to be detected as a percentage of the
maximum frequency in increments of 1%.
(7) Crane-specialized Constants (Cn-70 to -80)
For these constants, see Par. 3.4.2, "Crane Exclusive-use Sequence."
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5. USE OF DIGITAL OPERATOR AND
MONITORING

5.1 DIGITAL OPERATOR
Digital operator has DRIVE mode and PRGM mode. Selecting DRIVE mode

enables the inverter to operate. PRGM mode enables the programs to be written-

in. DRIVE and PRGM modes can be switched by key only when
stopped.

F Mode Display LED

DRIVE Mode Display
Red lamp lights in DRIVE mode goes out in PRGM mode

Rotation Direction Display
FWD  Red lamp lights at FWD run
REV  Red lamp lights at REV run

Remote Mode

Red lamp lights when controtled by control circunt ternunal comm nds
SEQ Wten RUN/STOP wignal 1s selected from externdl temunals
REF  When trequency ref 18 input from external termunals

Display

Display set value each funciion or monutoning values such as trequency
and output .urrent (5-digits)

Mode Selection Key

DIGITAL Depressing this key changes mode (DRIVE or PRGM) —I
OPERATOR
JVOP-100 Display Selection Key

Depressing this key changes the display  See next page for ¢ splan won l

Read/Wrnite Ke
DSPL y
Depressing this hey recalls and displays indicated data from memony
Depressing the second time enters displayed data into memors
DATA | —
JOG A— Numeral Change Key
ENTER
Change nurerical such as set values and constant signals
L A Increnient key
FWD V_ ) V' Decrement hey
REV RESET

Digital Selection Key

Selects nunieral dignts
| Thas key resets operation at faults

— Run Command Key

Run command key to operate by digital operator
Effecuve only in DRIVE mode

leOP [t d 15 input  Red lamp lights by depressing STOP

I RUN comrmand 15 input  Red lamp hghts by depressing RL\

L Selects FWD or REV run j

I While depressing this key, jog speed 1s selected

INV OUTPUT ;
FREQUENCY ;

SR key P KE_Y (SEJKEy ___ *RUN or STOP lamp changes in

FREQUENCY SET, r ' accordance with the operations.
e [o] _ © ¢ .
$ -0 ‘) o O <08
> LIT © BLINK e OFF
Fig. 5.1
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POWER ON

DRIVE MODE

|

MODE SWITCHABLE ONLY WHEN STOPPING

PRGM MODE

RNy

DRIVE MODE

An{i
display/setting

]

bn': . J
display/setting

*1 *

1
i
|
1
|
1
|
]
[
1
!
o
: Sn -l
I
L}
L}
[
|
1
|
{

‘display/setting

|

~_ o
CN-tdid

display/setting

i I R LU

~

*
bt

| was turned OFF.

*

______ £
Display of faults which had
occurred before power supply = onients are displayed

______ T____-.l:_. X

Frequency reference value

display
—

Output frequence monitor
display

}.._.___

Qutput current monitor

display
|

Display of updated faults

history
|
H

£=ar=a _,
un-L_iL_ldisplay

i

LEER R display

!

b X1 display

o e = am am e m e e e = e e e = - —— -

5.2 DISPLAY IN DRIVE MODE AND PROGRAM (PRGM) MODE

If a fault occurs, the

Fault occurrence order
and display are provided

o () (]
C—;—‘D

Fault reset Regﬁ

*2

*] The constant group to be displayed is changed each time display selection key

is depressed.

*2 Updated faults history are displayed. Even if the power supply is turned OFF at
fault occurrence, the constants are stored so that they are displayed after the power
supply is turned ON again. (When no fault occurred, fault display of the previous
operation is skipped.) For details, see Par. 4.3.1 (12).

Fig. 5.2
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USE OF DIGITAL OPERATOR AND MONITORING

5.3 GROUPS OF CONSTANTS

Constants of VS-616R3 are classified as follows :
+ An-I1{} : Frequency reference setting
*bn-IIl1: Constant group able to be changed during running
* Cn-II}: Constant, among control constant groups, related to operation
characteristics change
* Sn-£11: Constant, among system constant groups, to be used for function
selection
The ability to set or read the different groups of constants is determined by Sn-03

as shown below.

Table 51 Groups of Constants

DRIVE Mode i PRGM Mode
Sn-03 : Remarks
Setting Reading Setting Reading 5
10000 An, bn Sn, Cn An, bn, Sn, Ca iFa(‘tory setting
0101 An bn, Sn, Cn An bn, Sn, Cn *

* It 1s recommended that Sn-03 1s set to {0101| and reading mode 1s entered after test run
adjustment

Note : To read the Sn or Cn while in the DRIVE mode, depress the RE>SET and

keys simultaneously.




5.4 BASIC PROCEDURE OF SETTING AND MODIFYNG CONSTANTS

5.4.1 Setting and Modifying Frequency Command Values
The following shows an example where frequency reference value is set at 15 Hz.

]

Frequency reference
value is displayed.

Set or change reference
value.

Set value is written in.

|

[Operation]

Select by key.

Set 1 by

. . )
Select a digit by
Set 5 by key.

Depress [DATA| key.
ENTER

(Stops blinking for 2 seconds.)

key.

5.4.2 Modifying Constants and Selecting Functions
* The following shows an example where jog frequency (An-09) value is

changed from 6 to 10 Hz.

* The other constants are changed in the same way as shown above.

* When changing Cn-{2{} and Sn-{2{}
selected.
Constant group to be set .
or changed is displayed. Select An-01 with key.
Select constant No. to .
be set or changed. Change the value with or
—a
Constant set value is DATA
displayed. Depress ENTER key.
Constant is set or Change the value with .
changed. ESET
(Ao ().
Set value is written in. DATA
Depress ENTER key and check

L

that is displayed.
(End is displayed for 0.5 second.)

[Digital Operator Display]

constants, program mode must be

Note : Check that is displayed for each constant setting. Constants

cannot be changed simultaneously.
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USE OF DIGITAL OPERATOR AND MONITORING
5.5 OPERATION ERRORS " o E i

Digital operator displays faults if the consant setting failure oM is detected.

The fault contact output of the inverter is not output. The oL is checked

when power is applied or | PRGM| is changed to | DRIVE| mode. On the other

hand, if the following "conditions" occur at power ON or changing | PRGM | into
DRIVE|, it becomes af'E .

Table 5.2 Operation Errors

Display Fault Conditions Example
KVA Constant , . . Whenf OA” (200 V,V22 kW)
PED 1 | Setting Fault When 1ncorrect data from inverter 1s set for 23P7 (200 V,
orcu i kV A data 1s set for Sn-01. 3.7 kW) and so on, the

(Sn-01) regular data 1s “04.”

pEnZ Constant Setting | When “out of setting range” constant
O0rcuc | Range Fault 1s set

Speed search command 1s set at a
elevator sequence
Sn-10 = X X1X

Speed Search
r
ofEd3 Setting Fault

n Number of Pulses When “out of PG frequency range”
oPEDY | Setting Range )
number of pulses 1s set

Fault i

When Cn-02 to -08 do not satisfy the
following conditions
*Frnax 2 FA > FB 2 Fain

(Cn-02) (Cn-04) (Cn-05) (Cn-07)

v |

V Max _
V/f Data Set (Cn03) [~ —-: Cn-02 = 50

oPE D | Faull Cn-04 = 60

Ve Cn-05 =3
(Cn-02 to -08) Cmogy == = 2 Cn-07=15

F mn FB FA  Fua
€07  (Cn05) (Cn04) (Cn02)

£ Constant Write-in | The constant i1s not written in correctly
T | Fault to NV-RAM (Only at initialization)

Notes -
1. Blinking wndication *“ bb " s not an operation error The * &b~ blinks when tnverter output
breaking (base block) is operated by external base blocr signal (1CN-6).

2 When On-04 first digit = 1, aPEDY ditection is not executed
3. oPED 3 is displayed only for the software P-ROM No. NSN618012 and after.
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5.6

Un-: MONITOR DISPLAY
Display Un-.£2£} in DRIVE mode. Depess EQ or to select number of Un :

Then, depress EDNATTEAR to monitor the next data. To return to Un- 11} display,

depress key.

Table 53 Monitor Display

A -a

ltem Unit Display

Frequency reference Hz

C3

£3

[60.00 (Hz)]

Output frequency Hz ‘ 5 [60.00 (Hz)]

£3

03

Output current A [12.5 A]

04

[200 V]

lea

My
1y lllw f|lea ||| S3
b ] L

Output voltage reference Vag, E

05

DC bus voltage Vi binA (PN 270 V]

06

Motor output power * :

(+ display) kW - [(-12.5 (kW)]

- '.u
Pyl -
IR ||| R

07

r
-
LN
e
Ll N
e
L N

1'_— ICN-6 BB
_ % ICN-7 EF
Input terminals condition 1* | — 1CN-8 FWD

1CN-9 REV

ICN-11 TIME
1ICN-12 HOLD
1CN-13 RST

08

Y
—_————| .
e

“a

-,

’ -

Bl N
e
LN

Input terminals condition 2 | —

LL 1CN-14 SCAN
1CN-15 CSTP
1CN-16 IRST
1CN-17 RED

1CN-18 VCHG
1CN-5 DSEL
3CN-12, 13 BX2
MC answer back

09

-

bl N

N

c3
T
-
AT
-
-

i1CN-33 RUN
1CN-34 ZSPD
1CN-35 AGR
1CN-36 BRI
—— 1CN-37 FDH
, 1CN-38 FDL
' +——-— 1CN-39 CDH
——— 1CN-40 CDL

Ic

*
Output terminals condition 1*| —




USE OF DIGITAL OPERATOR AND MONITORING

Table 5.3 Monitor Display {Cont'd)

Un-l 37 item Unit Display
n ]
o []
. L_ 3CN10-11 BR2
10 Output terminal condition 23'< —
" Digital operator LED check — 8 E,'. 3. & 3 [All segment lights]
12 | P-ROM number — He8\ol ¢ (NSN618011]
13 | Speed feedback t % AN AN AN [100.0 (%))
14 Slip compensation t % ! 3. 3 [10.0 (%))
15 Panel interior temperaturel | °C 3 3 3 [30.0°C]
16 Heat sink temperature °C '-{ 3. 3 {40.0°C]
External A/D conversion
17 —
value #
18 Phase U A/D conversion _
value #
Phase W A/D conversion
19 —
value #

* Motor output power monitor (Un-06) is displayed unsigned during motoring ; with a minus
sign during regeneration.

i 170 pin monitors (Un-07 to -10) light when the corresponding 1/0 pin signals are ON ; goes
OFF when they are OFF. However, input signal 1CN-6 (BB) and 1CN-7 (EF) are ON, “ 44 "
and “ £F " are displayed respectively, taking precedence over monitor display.

t Speed feedback (Un-13) 1s effective only when PG speed control is used Slip compensation
monitor (Un-14) is effective when PG speed control or slip compensation is used.

1 Panel interior temperature (Un-15) indicates inverter intake air temperature, which
approximates panel temperature. Heat sink monitor (UUn-16) indicates temperature of the
heat sink on which the main circuit transistor is mounted.

# A/D conversion values (Un-17 to -19) are for fine adjustment of the inverter. Usually, these
are not used.
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6. METHOD AND CHECK POINTS OF
TEST OPERATION

6.1 CHECK BEFORE TEST OPERATION

After completing installation and wiring, check the folowing.

* Check for connection errors. Especially, make sure that no power supply is
connected to output pins T1 (U), T2 (V), and T3 (W).

* Check for cable chips which can cause short-circuits.

* Check for loose screws and pins. Check termination of cables. Check load
status.

* Before test operation, disconnect the coupling or belt between the motor and
the load machine so that the motor can be operated alone for safety. Take
special care for safety when operating the motor connected to the load
machine. Especially, with cranes, prepare emergency stop measures in case of
motor starting failure or stall (fall).

* Check for correct grounding of wires.

* Check if operation command has been input inadvertently.

Make sure that no operation command is input before turning ON power to the
inverter.
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METHOD AND CHECK POINTS OF TEST OPERATION

6.2 SETTING BEFORE TEST OPERATION

6.2.1 Selecting Operation Sequence
VS-616R3 supports the following two operation sequences, one of which can be
used by initializing constants.

* Set 1110 for system constant Sn-03 and depress

DATA
ENTER

general-purpose sequence. (Equivalent to standard type of VS-616G3)

key to operate in

* Set 1111 for system constant Sn-03 and depress |enTer key to operate in crane

exclusive-use sequence. (Equivalent to VS-616G3 with crane software)
Procedure to select general-purpose sequence is shown below. To select
crane exclusive-use sequence, refer to Par. 2 and Par. 3 and select by similar
procedure.
Note that initializing constants resets all the constants except system
constants Sn-01 and -02 to initial values. Never initialize inadvertently.

Example of display
on digital operator

| Power ON I :

Crririnr
Frequency command oL
value displayed
l Select program mode b Eﬂ key. Ha-01!
Set program mode. prog Y [oRIVE y —
‘ (DRIVE lamp goes OFF simultaneously.)
Select operation - ) l:“_' I 'I

Depress [/\] or [ V] to select

CcC__n2i

Tz

(
3
(
i

=
C
iz
L

Depress key to display data.

-~
-
-~ -
L3

> it
Depress RESET key to select a position.

=

Depress | /\ | or [ \V4 J to change data to 1110.

Write values in

, DATA , A g
constants Depress [gyteq| key. Confirm that "End" is displayed. Frd

(About 0.5 second after "End" appears, the display e T Ixln
automatically changes to "0000.")
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6.2.2 Setting Input Voltage
Set to power voltage to be applied. At the factory, 200 V class inverters are
preset for 200 V ; 400 V class inverters for 400 V.

Example of display

on digital operator
| Power ON I Q
Frequency command ,-:"‘-fn 1
value displayed (P R RN
Select program mode by MMl key. (DRIVE [ 7ot
Set program mode progr Y TDRiVE | &Y- s
i lamp goes OFF simultaneously.)

Set input voltage Select L'-I-l - E,’ ;| by ‘ DSPL ]key. }_ - l_,-l’ {
The example D DATA kev to display data ST
shows CPress €y to display data. -
modification P enTer) <Y Py L oo
to 220 V.

Depress key to select a position. cc ﬂ,_,'-'

Depress [ /\] or [ v ] to set input voltage.

Write values in , "

constants Depress key. confirm that "End" is E ,-, C,’
| displayed.

Ch to drive . FIrrinr

mogg.g e Depress key to change to drive mode. F IRIRTRIE]
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METHOD AND CHECK POINTS OF TEST OPERATION
6.3 METHOD OF TEST OPERATION

Method of test operation using general-purpose sequence without connecting load
machine to the motor is explained below. For operation connecting with load
machine or use of crane exclusive-use, read Par. 2 and Par. 3 carefully and insure
safe operation.

6.3.1 Operation with the Digital Operator
(Operable with System Constant Sn-04 : 0011)
(1) Connection

ARV TTra— GENERAL-PURPOSE
. H H MOTOR

aprage —5 oM — ¥ (U)i— 2

POWER —d oM T2(V) M

SUPPLY oM

-

|
FOR400V !
CLASS ONLY! |

e

-

| FAULT conTACT
_ ] outpuT

Fig. 6.1 Operation with the Digital Operator
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(2) Operation

Frequency command

value displayed

!

Set frequency
command value

60 Hz

Write values in

constants

Select rotation
direction

Display output
frequency

Check operation

]

Start operation

f

Stop operation

Frequency command value is displayed

after power ON. Depress key to

select a position. Depress [ /\J or ‘ \ﬂ
to modify frequency setting.

DATA
ENTER

value. (The number stops for about two
seconds.)

Depress key to enter the displayed

FWD
REV

direction. (The selected rotation direction is
displayed on the digital operator.)

Depress key to change to output

frequency display.

Depress key to select rotation

Depress key to check motor operation.

O .
Depress key to start operation.

(] .
Depress key to stop operation.
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Example

of display

on digital opcrator

(Stops for two seconds)

)
[P

eiinialy
L0t
T

-

-~
Y~

(Blinks again)

FWD

e

REV
®

(Example
running)

of forward

g
N
i

|
3
T3

™

-
Q
S

!-
el
[
e
C

(
(
d

3
3
3

A=
=
=
A =
=




METHOD AND CHECK POINTS OF TEST OPERATION

6.3.2 Operation using External Terminal Signals
(Operable with System Constant Sn-04 =0000)
(1) Connection

VS-616R3 | GENERAL-PURPOSE
— oM DIGITAL LTV MOTOR
3-PHASE ~ M CPERATOR T2 (V)
POWER == ™M
SUPPLY —5™ ] T3 (W)
5% T |
:0 oao - ﬂ-EJ)_
FOR 400 V CLASS| coa|,; =
ONLY el
_L L
— — FORWARD _ )
° . [] _ | FAULT CONTACT
; : | output
R]

Fig. 6.2 Operation with External Signals
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(2) Operation

| Power ON I

Frequency command

value displayed

!

Select program

mode

i

Set operation

condition

Write 1n set
value

Change to DRIVE

mode

Set frequency

Output frequency

displayed

!

Start operation

|

Stop operation

Example of display

on digital opcrator
Ny (alals
ST
PRGM
Select program mode by key. oo Ty
(DRIVE lamp goes OFF simultaneously.) =
C 1
lect | 37 - by | DSPL | key. g X
Sele Sy °y le‘:'}_t' {
Depress[/\]or [v] to select | 5 - fn-04
DATA . -
Depress |5 key to display data i
Depress key to select a position. onnn
Depess [ /\J or [ \V4 ] to change data to
0000.
Depress [meres| key. Confirm that "END" is Ead
displayed.
(This enables operation by external pin signals.)
PRGM -
Select program mode by key. (=) i

Visually check the digital operator to check

frequency command value at external pin

1CN-3.

Depress key to change to output

frequency display.
Turn ON external pin 1CN-8 to start forward

operation.

Turn OFF external pin 1CN-8 to stop operation.
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METHOD AND CHECK POINTS OF TEST OPERATION

6.4 CHECK POINTS AT TEST OPERATION

Check points at test operation are listed below. If there is anything wrong, check
connection and load status again.

* Is the motor rotating smoothly ?

* Is the motor rotation direction proper ?

* Is the motor free from abnormal vibration and noise ?

* Are acceleration and deceleration smooth ?

* Does the current match the load ?

« Is the status display LED or digital operator display normal ?

WARNING
1. If forward and reverse operation signals are turned ON simultaneously, the
motor is not started. If these signals are turned ON simultaneously during
operation, the motor stops in the method selected by the third digit of
constant Sn-04. (Deceleration stop is selected at the factory.)
2. If an fault occurs during acceleration or deceleration and the motor coasts to
a stops, verify that the motor has stopped, then check the following.
For details, see Par. 7.1, "FAULT DISPLAY AND ACTION TO BE TAKEN."
* Check if load is too heavy.
* Check if accel/decel time is insufficient for the load.

3. To reset fault, use fault reset input signal (or depress key on the
digital operator) or turn OFF power.

4. If a electromagnetic contactor for the main circuit power supply is used to
start and stop sequence operations, place one hour or longer interval between
each repetition (or, between each power ON to the inverter).
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7.

FAULT HANDLING, MAINTENANCE
AND CHECK

7.1 FAULT DISPLAY AND ACTION TO BE TAKEN

As Table 7.1 shows, the faults that the VS-616R3 detects are classified into
troubles and alarms. If a problem occurs, the fault contact is output and the unit
coasts to a stop. When an alarm is issued, the digital operator indicates the alarm

for warning.
Table 7 1 Fault Display and Details
| Detection Level & |
Indication] Fault Display Description | Detection Time i Corrective Action
. 7 N SS i 2 L
Main circut Voltage drop or nussmgi 150 VAC { s
Uu 1 phase in the main circuit, , 16/20 msec
under voltage j or less :
| power supply !
T
' : Corre- *¢
| Voltage 1n the control !
Control circuit ! . sponding to
Uu 2 i circuit power supply Tt 300 msec
under voltage i | 1530 VAC
i dropped .
. i or less, i
: T { « Check the power
| The MC contactor does I | supply and related
Uu 3 | MC reply error | not establish the main : ON/OFF, 960 msec | equipment and
circuit. ! _ | connections
Uu 4 Power frequency | Power frequency fluctu- ; — 50 50/60 mseﬂ::l|  Increase power voltage
error ated. | , and power capacity
Initial charge { Main circuit capacitors 60 VVAC *¢ _
Uub | 5 sec
error are not charged. i Deviation
-} . i '
Uu 6 Initial AC input | Sy nchronizing power | Open phase 1 sec
error i signal has been lost. :
Uu 7 Initial AC Power frequency cannot ; Open phase 1 sec
frequency error | be discriminated ‘
; Approx .
Converter over- : Converter current ex- . pbr o"\ Instant- Check connections
oC1 “ 200% ot ' Reduce regeneratine
current | ceeded OC level . aneous
more, power
Approx heck the t ¥
Inverter over- Inverter current ex- p?, Instant- C motor winding
oC2 . 200% or and check for proper
current ceeded OC level. alneous
more. grounding Reduce load.
Approx =2
A DC voltage ; . Instant-
oU Overvoltage Maun c1rcu1t1 C voltage 400 VDC, nstant Extend accel/decel time
exceeded OV lever i aneous
or more
Molded-case The main circuit molded- Instant- Check for short-circuits
Cb | crcuit breaker case circuit breaker has OFF, ANeOUs and grounding 1n load
trip tripped and power equipment
oH1 Controller over- | The inverter heat dissi- Approx Instant-
heat pation fin overheated 90°C. aneous * Reduce load
— ¢ Cool 1nverter intake air.
oH2 Panel interior Inverter ambient tem- L 60°C, Instant- Improve ventilation
temperature rise | perature rose too high. | aneous :
T - I -
oH3 Thermastor . There 1s a break in wire | Discon- Instant- | Check the thermistor
disconnection ! 1n thermistor nection, aneous ! circut.

*1 Detection time differs depending on the power source frequency 50 Hz or 60 Hz.
*2 Detection level 1s multiplied by two for 400 V class inverter .
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FAULT HANDLING, MAINTENANCE AND CHECK

Table 7.1 Fauilt Display and Details (Cont'd)

Detection Level &

Indication] Fault Display | Description | Detection Time Corrective Action
| ]
oL1 | Motor overload The motor 1s overloaded | 150%, ?ﬁﬁlr‘s;es « Reduce load factor of
: - B | the motor and load
ol2 |Inverter overload'! The 1nverter 1s over 150%, Approx. machine.
I loaded. 1 minutes
I » Extend accel/decel time
oL3 Excess torque Inverter outpul currnet | Depends on Cn-24, 26 « Review V /I, torque
detected exceeded the set value. |setting compensah;)n, and
oL4 Converter over- | The converter 1s over- 150% Approx. excess torque constants.
load loaded o 1 minutes
EF | External fault Exte;nal fault signal ON/OFF, Instant- Check gxternal fault
was input. aneous input signal.
Sequence error occurred Instant-
SE 1 |Sequence error 1 | during operation in ON/OFF,
aneous
crane mode.
Sequence error occurred Depends
SE 2 | Sequence error 2.| during operation 1n ON/OFF P
on On-16
crane mode.
Sequence error occurred Depends
SE 3 | Sequence error 3 | during operation in ON/QFF, on pOn-17 See Par. 3 4.2, “Crane
crane mode. Exclusive-use Sequence”,
Sequence error occurred %3 and take necessary
SE 4 | Secquence error 4 | during operation 1n ON/OFF, 03 sec corrective action.
crane mode .
Sequence error occurred
SE 5 |Sequence error 5 | during operation 1n ON/OFF, 1 sec
crane mode.
Sequence error occurred Devends
SE 6 | Sequence error 6 | during operation 1n ON/OFF, b
on On-18
crane mode.
Output open There 1s missing phase | Depends cn On-14, 15 Check nverter output
LF N connections and the
phase 1n inverter output. setting .
motor winding.
PGo | PG disconnection There 15 a disconnection Disconnection, 1 sec
in the PG signal wire .
Depends on Check PG connections
oS Overspeed Overspeed was observed. P 1 sec | and PG-related constants
—- Cn-52 setting, Cn-43 to -52
. - Excess deviation was Depends on
dEv | Excess deviation observed Cn-51 setting, 1 sec
Control circuit
CPF00 hardware fault
CPFO1 Control circuit
memory fault
CPF02 Control circuit
1/0 fault Er Instant Replace control PC
Control circuit | Inverter fault rror nstan -
indication, aneous b
CPFO3| NVRAM fault oard
: Control circuit
CPFO4 data fault N
Control circuit
CPFO05| A/D converter

fault

*3 : S4 detection time for P-ROM No NSNG18015 and before 1s instantaneous

(0.3 sec for P-ROM No NSN618016 and after)
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7.2 ALARM DISPLAY AND CORRECTIVE ACTION TO BE TAKEN

If a minor error or inappropriate setting for a constant is found, the inverter
displays it as an alarm. Alarms are to be handled in the same way as faults.
Investigate the cause and take necessary corrective action.

Table 7 2 Alarm Display and Detatls

Indication Alarm Display Description Corrective Action
Voltage dropped or phase was
Uu1 | Main erreutt voltage dro lost in the main circuit power * Check the power supply and
amn cireutt voltag P supply while the inverter was related equipment and
1nactive. connections
= : 1 P * Increase power voltage and
Uu 4 | Power frequency fault ower \reguency uctuated power capacity.
while the inverter was inactive.
The inverter heat dissipation
oH1 | Controller overheat fin overheated « Reduce load.
- ¢ Cool inverter intake air
oH2 Panel interior Inverter ambient temperatiure « Improve ventilation
temperature rise rose too high
urr i ! ;
oL3 |Excess torque detected Inverter output current exceeded; Reduce load. Check V/f and
the set value. accel/decel time.
EF | External fault External fault signal was input Check external fault input
signal.
. i nP
PGo | PG disconnection sTl};lr:l 1;iiedlsconnectlon m PG
Check PG connections and PG-
oS Overspeed Overspeed was observed related constants Cn-43 to -52
dEu | Excess deviation Excess deviation was observed
oPEO1 kV A constant setting Value of kVA (Sn-01) 1s rot
error proper.
Constant setting range | setting ranges of An, bn, Cn,
oPED2
error Sn, or On are not proper.
Speed search settin Speed search command 1s set at
oPEO03 pr N g a elevator sequence Check constants.
erro Sn—10 = X X1X
oPE04 PG constant setting Values of PG-related constant
error are not proper.
Val f Cn-0 -
oPE10 | V/f data setting error alues of Cn-02 to -08 are not
proper.
. Initialize the constant by Sn-03,
Err | Constant write-in error
(2 or 3 times)
Notes :

1. When On-04 first digit = 1, oPE04 detection 1s not executed.
2. oPE03 s displayed only for software P-ROM No. NSN618012 and after.
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FAULT HANDLING, MAINTENANCE AND CHECK

7.3 MAINTENANCE AND CHECK

7.3.1 Periodic Check
VS-616R3 requires very few routine checks. It will function longer if it is kept
clean, cool and dry, while observing the precautions listed in "Location." Check
for tightness of electrical connections, discoloration or other signs of overheating.
Use Table 7.3 as your inspection guide. Before servicing, turn OFF AC main
circuit power and be sure that CHARGE lamp is OFF.

Table 7.3 Periodical Inspection

Component

External Terminals
Unit Mounting Bolts,
Connectors, etc.

Check Corrective Action
Loose screws Tighten
Looose connectors Tighten

Cooling Fins

Build-up of dust and dirt

Blow with dry compressed air of 39.2 X
104 to 58.8 X 10* Pa (57 to 85 ps1 ) pressure.

Printed Circuit Board

Accumulation of conductive
dust or oil.

Blow with dry compressed air of 39 2 X
10% t0 58.8 X 10" Pa (57 to 85 ps1.) pressure.
If dust and oil cannot be removed, replace
the board

Cooling Fan

For abnormal noise and
vibration.

Whether the cummulative
operation time exceeds 20,000
hours or not

Replace the cooling fan.

Power Elements

Accumulation of dust and dirt

Blow with dry compressed air of 39.2 X
10" t0 58.8 X 10" Pa (57 to 85 psi.) pressure.

Smoothing Capacitor

Discoloration or odor

Replace the capacitor or inverter unit.

7.3.2 Megger Test

Carry out insulation resistance test (megger test) for the main circuit using a
(500 V) megger as explained below.
(1) Remove wiring from the pins of the inverter main and control circuits. Check
insulation resistance between the main circuit pins and the ground
(Grounding pin G (E)).
(2) Normal indication is 1 MQ or greater.

VS-616R3

L1 L2 L3T1 7273

(R) (S) (T) (U) (V) (W)r200 s200

G (E)

/7\

Note : Do not perform megger test on control circuit pins.

Fig. 7.1 Megger Test

- 111 =




[APPENDIX]
A1. OPTION

A1.1 CONNECTORS

(a) Connector specifications (soldered type) manufactured by Honda Tsushin
Kogyo Co., Ltd.
- Threshold current : 0.5 mA
- Contact material : Brass (male pin), phosphor bronze (female pin)
- Surface treatment : Precoated with nickel and gold-plated on the surface
(marked by "G" at the end of the type name)
- Insulator material : Diallyl phthalate resin
- Case material : ABS resin
(b) Dimensions in inches (mm)

@® MR-50LFG (50 pins) ==+« ** For 1CN
289 (735)
242 (614) .
i 024  010x17=17(26X17=442.
7
. : 02 010(26)
~—~ o 4 4
g 8 O":E') {t\ Mﬁ*ﬁ#ﬁ*#ﬁh!%ﬁ*}?‘—w‘- $-
ol Nl 3PP Z T U2 260 21 2 03 R
M P W e hd SO D TS ST E
| z 0102 6)
MR-50L 010x13=13
HONDA (26x13=338)
!
@ MR-20LMG (20 pins) =**++--* For 2CN
177(449)
010X 17=17
024 (26X6=156
®) Iozo<2e>
: @ 2 %MA‘.lmﬁo
8 SEE O] FEsses 2
5 o UME&reerT
- 010(26)
MR-20L 010x5=05
HONDA 26x5=130)
® MR-20LFG (20 pins) =« * -+ *** For 3CN

177(449)

129(328)
024 0 10X6=06 (2 6X6=156)

©®D]_.01026) \

@' o ( .* .*“ 4443

1 olm 192739V o
5| O] Sasas

o ( Lﬁ,m‘ﬁ*x

010 (26)

MR-20L 0 1X5=05
HONDA 26x5=130)

157(398)
651(13)

Fig. A1 Dimension Diagram
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APPENDIX

A1.2 SCREW TERMINAL BLOCK AND RELAY CABLES

Use this option to replace the connector with screw terminals. Do not apply
higher voltage than 24 VDC to the screw terminals.

VS-616R3
CONTROL BOARD
1CN 2CN 3CN
50PINS 20PINS 20 PINS
® CONNECTION CABLE
£ 5 1ICN  72616-WR001-01
g e 2CN  72616-WR001-02 [ WRO02ISF012
5 g 3CN 72616-WR001-03/ 7874 inches (2000 mm)
S SCREW TERMINAL BLOCK

FOR 1ICN PS7D-50v8Y
FOR 2,3CN PS72-20v8Y

(1) Connection Cable in inches (mm)
<For 1CN> Code No. : 72616-WR001-01

SHIELDED LEAD FOR GROUNDING
LEAD SIZE 2 mm2 COLCR GREEN
WITH 2-4 AMP
787 (200)| 3937 (1000)
MRP- 1 © MRP-
SOLFG 1 50LFG

3937 (1000) |

<For 2CN> Code No. : 72616-WR001-02

SHIELDED LEAD FOR GROUNDING

LEAD SIZE 2 mm COLOR GREEN

1787(200), WITH 2-4 AMP
1

-
MRP- ° {1 © |]wre-
20LMG o ] - 20LFG
o]
| 39 37 (1000) [
|

<For 3CN> Code No. : 72616-WR001-03

SHIELDED LEAD FOR GROUNDING
LEAD SIZE 2 mm2 COLCR - GREEN

|'? 87 (200)| WITH 2-4 AMP
(o]

MRP-
20LFG

MRP-
20LFG

r

3937 (1000) f

Fig. A2 Connection Cables
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A1.2 SCREW TERMINAL BLOCK AND RELAY CABLES (Cont'd)
(2) Screw Terminal Block

2-¢ 018(45)

Standard terminal block screws are 0.12 inches (3 mm) long. Also available

are 3.5 mm. Contact your YASKAWA representative.
<For 1ICN> Model : PS7D-50V8Y

PIN No 1 NAMEPLATE
AN i —% -

X T Sle
=1 =] =B
' H o
l"- - - - - . 1'__\|.’\e9
[~ =15 5| 8
: - == ——‘—[_l_ :C‘Q -l N
e IS :'jtjo_

L]. [lo@ : D3
— 1 [ H
M3X6 006[[024 fo3 G| <
(PANHEAD, 0023 (58) MFN 1) (PANHEAD, 0023 (58) MFN 1) ; pd IS
‘ 474+3 24=797(120 31482 21=202 52)—142)_(62) (762 8 ¢
' 837(21252) ol o
872 (22152)
L
T
@7
=52
' < Ot
. Segld
- 3 1=
i ;

NAME-
PLATE

-+

i

NERESCGEEICIREIE

Gl S S 5 G G R G|

o

g0
3 HEARNACEE
=lojelsle] Jelslz]e]s

<For 2, 3CN> Model : PS7D-20V8Y

059

029(73) (UK-c)

NAMEPLATE
2.0 018(45) PNt
L} | r-——
%’ l = 86
(=== wwwn -1 © N
== pyi==rc]
H oo
_{_c:ﬂ . N I P N P 1 K
| = < | lg Lo\') 8
1 H § il PN
L o
8 ¢
ol ©
1 N -
363(9221) ol o
) 398(10121)
9 I i -
% T
P g [l — ©
ol=] &l ! =]
o2\ | _2I3
e i
v _ol|olo . ‘=_Ov o
& s S — i B
—~ LxC= N - JEg |
[fe] i
e . _ i

NAME-
PLATE

N (™ |

= = |~ |{— |« |- |— |-

0 1w (> |0

=]

Io
&
il ol ol il 2 S A G

Fig. A3 Screw Terminal Block
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APPENDIX

A1.3 OTHER OPTION UNITS

Table A1 Other Option Unit

Model Installmg‘ Document
Name (Code No ) Function Position No Remarks
Permits display of frequency and
current by digital monitor and On the TOE
Digital JVOP-101 indication of a faults imverter 0730'
Monitor (73041-0911X) Not equipped with kev pads for RUN/ | front 50 4 i
STOP operation and setting a constant | cover i
. so that it can be safely used at the site. ‘
This removable adapter panel can be
. . On the
Operator/ JVOP-109 used on the inverter cover with an vert TOE-
Monitor (73041-09190) extension cable when the digital :‘ronlt er C736-
Adapter operator or digital monitor needs to be 50.11
cover
removed from the inverter cover.
ég:epler 33 ft (1 m) cable| Used for remote operation of digital { On the TOE.-
Exclusive | (72616-W3001-01) | operator/monitor using adapter panel |inverter | C736
Use 9.9 ft (3 m) cable| (JVOP-109) The cable 1s available in | front : 50 11'
Extension | (72616.-W3003-01) |3.3 ft (1 m) and 9.9 ft (3 m) lengths. | cover
Cable
o This extension cable is used when the
digital operator or digital monitor is
used after removing from the inverter | On the
Exclusive 3.3 ft (1 m) cable front cover. . N
Extension | 9 The cable is available 1n 3.3 ft (1 m) IMVErler | rog-
Cable for | (72616-W3001) front
and 9.9 ft (3 m) lengths. The package C1736-
Digital 9.9 {t (3 m) cable . cover ,
Operator (72616-W3003) of the extension cable includes a (Blind 50.10
or Monitor simple blind panel. Depending on the anel)
application, the use of the operator/ P
monitor adapter JVOP-109 is
recommended
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A1.4 PERIPHERAL EQUIPMENT

Table A2 Peripheral Equipment

Name Type Application
Speedometer DCF-6A
. gpeed Controller
* Speedometer 1 1
Calibrating Resistor _ These parts are prepared separately to enable operation from
- Speed Controller more than one position.
Potentiometer
Add to the internal AC reactor of the VS-616R3, if necessary, to
AC Reactor UZBA-: |improve power factor of the power supply or to suppress
harmonic current
This filter suppresses transmission of high-frequency noise
from the inverter to the power supply, reducing radio noise
Noise Filter HF, LF If the inverter 1s used 1n a weak electric field, a noise filter on
the input side is effective to prevent interference to radios and
TVs.
Optimum system configuration 1s available by selecting
VS System Module JGSM-_: |necessary VS system modules to fit the auto-suppression
system.
Molded-case Circuit The power supply must be equipped with this breaker for
NF . _:
Breaker protection of inverter wiring.
Magnetic Contactor HI- :E This contactor turns power to the inverter ON and OFF.
) This component suppressor surge current produced when
- - -- | magnetic contactors or control relays are opened and closed.
Surge Suppressor DCR2- L. All magnetic contactors and relays around the inverter must
contain one.
Output Voltmeter SCF-12NH | This voltmeter 1s exclusive to the PWM inverter.
Isolator DGP [~ This component insulates inverter 1/0 signals, effectively

reducing induction noise.
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APPENDIX

A2. SPARE PARTS

The quantity of each major component of VS-616R3 needed is shown in

Appendix Table 3, 4. For purchase of spare parts, contact your YASKAWA
representative.

Table A3 Code No. of Major Component (200 V Class)

Type of CIMR-R3A {1173
VS-616R3 [ 23p7 | 25p5 | 27p5 | 2011 | 2015 | 2018 | 2022 | 2030 | 2037
ETC62001X-S80X X *
Controller ;
Digital CDR000070
Operator 1
ETC62021X ETC62022X  [ETC62023X |ETC62024X
Gate Driver
1 1 1 1
Power Supply ETP62001X ETP62003X
Interface 1 1
Control Power AVR000379
Supply 1
FU000z92
Control Fuse 5
FANO000130 FANO000111
Cooling Fan
1 1 2
STR STR STR STR STR STR STR STR STR
Iﬂ:}a dnjl':to" 000476 | 000494 | 000450 | 000451 | 000452 | 000471 | 000453 | 000495 | 000504
6 6 6 6 6 6 12 12 12
C C C C C C C
Electrolytic 003460 003497 | 003402 | 003458 003402 003458 | 003536
Capacitor
2 2 2 2 4 4 4
MC MC MC MC MC MC
Magnetic 003253 003254 | 003255 003259 003256 | 003257
Contactor ;
1 1 1 1 1 1
Molded-case MCB MCB MCB MCB MCB MCB MCB MCB
Circuit 199790 | 199720 | 199730 | 199740 | 199750 199760 199800 | 199840
Breaker 1 1 1 1 1 1 1 1

(Upper box : Parts code No. ; Lower box . Necessary q'ty)

* ¢ Specify “exclusive controller for VS-616R3, with soft-ware S80XX” when ordering.
¢ The customer may have used controllers with the code number of ETC62052X-S80XX,

depending on the time of manufacture of the system These types of controllers are

compatible with the forenamed controllers
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A2. SPARE PARTS (Cont'd)

Table A4 Code No of Major Component (400 V Class)

Type of , oo
VS-616R3 | 47p5 | 4011 | 4015 | 4018 | 4022 | 4030 | 4037 4045
ETC62001X-S80XX*
Controller ]
Digrtal CDR000070
Operator 1
ETC62026X [ETCe202%8X|  ETC62027X
Gate Driver ) .
Power Supply ETP62002X ETP62004X
Interface 1
Control Power AVR000379 i
Supply 1 |
FU000592 i
Control Fuse ,
FAN000130 FANO000131 FANO000111 FANO000131
Cooling Fan
1 2
STR STR STR STR STR STR STR
;&"03 dnusl| esto" 000462 000430 000354 001069 001013 001014 001014
6 12
C C C C C C C
Electrolytic 003497 003402 003458 003402 003458 | 003536 | 003458
Capacitior
2 4 6
) MC MC MC MC MC MC
Magnetic 003397 003253 003254 003255 003259 | 005006
Contactor n
Molded-case MCB MCB MCB MCB MCB MCB MCB
Circuit 199790 199720 199730 199740 199750 199760 199760
Breaker

1

* < Specify “exclusive controller for VS-616G3, with soft-ware S80XX” when ordering.

(Upper box : Parts code No. ; Lower box : Necessary q’ty)

* The customer may have used controllers with the code rumber of ETC62502X-S80XX,
depending on the time of manufacture of the system. T+ese types of controllers are
compatible with the forenamed controllers
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APPENDIX

A3. PC BOARDS

A3.1 CONTROL BOARD

CONTROL POWER INPUT

CONNECTOR
OUTPUT CURRENT  (SUPPLIES POWER FROV
DETECTION SIGNAL  THE CONTROL POWER SUPPLY FASTENING SCREW
CONNECTOR MODULE TO THE CONTROLLER) HOLES (5)
N\
0 0o o0
] 25CN 24CN / Serial number g
Lot number Indicates the order 2
Indicates the nuriber / .
GATE DRIVER manufacturer's lot gOGE number
AN N egistered product
CONNECTOR W {8 number Ol oema oreraror
< 1~ CONNECTOR
21CN
- u22
N
[ ] 8 © /’ PROM No 9
OUTPUT CURRENT ] |2 PROM contanng | OPTION CARD CONNECTOR
DETECTION SIGNAL | — rwerter conrol program LY (NOT USED)
CONNECTOR N N
FREQUENCY | | |2 aa, 8
METER . 3 33 2z
OUTPUT =@~ movcom 009
AMMETER ®|f~ N+24 v com . ( Encoder SIgna,
OUTPUT S M EXTCOM o2 check pin
o0V ” 1cN  BME  2on SIS, 30N D
Q 11 % i~ O
/ N\ GROUNDING TERMINAL
/O INTERFACE MULTISPEED PG INPUT, RELAY
CONNECTOR COMMAND DRIVE CONNECTOR
PG MONITOR
CONNECTOR

* Selectable connectors on the board are set as follows. Do not change them unless
there is a good reason for doing so. 0 V COM, A2, D12, D12. To replace the
control board with a spare, set the selectable connections as above.

Note : To replace the control board, observe the following steps.

(1) Replace the control board with the spare.

(2) Set inverter capacity data to Sn-01,

(3) Select operation sequence according to operator status Sn-03.
(Constants are initialized when 1110 or 1111 is set for Sn-03.)

(4) Set 1010 for Sn-03 to make it possible to display order constants On.

(5) Select order constant On-26 (regenerative reference voltage detection)

to display those data.
(6) Confirm that the farthest left position is blinking and depress SGTE%
key.

(On-26 data are automatically tuned.)
(7) Set 0000 for Sn-03 to make it impossible to display order constants On.
(8) Set necessary values for constants An, bn, Cn, and Sn.

Fig. A4 Control Board

- 119 -



A3.2 GATE DRIVE BOARD

POWER SUPPLY
INPUT CONNECTOR
(INPUTS SINGLE GROUNDING FASTENING
PHASE 200 VAC) TERMINAL SCREW HOLES (5)
CONTROL POWER SUPPLY {5 [®
OUTPUT CONNECTOR 3
{Supplies power to the ™ w
control power supply module ) g[:l §D W
2
w
3]
DRIVE SIGNAL
8 ] ' CONNECTOR FOR
@ 9 CONVERTER 1GBT
2
o w
SERIALNo & D
2
§|] |
FLAT CABLE FOR (@) =
CONTROLLER ~ ~|__ -
(@] n
CONNECTION S = 8] |l DRIVE SIGNAL CONNECTOR
R z z FOR INVERTER IGBT
2
g LOT No 2
g1
CODE No — ]
2 &0
Lotary |Capacity z E
Switch (kW) DC BUS VOLTAGE
0 — | DETECTION CONNECTOR
1 _ L LOTARY SWTCH % [~ (Used for overvoltage
2 — (FOR INVERTER CAPACITY SET) z protection and regeneretve
raking )
3 R
4 —
5 37 L_I}EF“;&&{ [mrrl (@)
6 30
7 — SYNCHRONOUS MAIN CIRCUIT
8 22 POWER SUPPLY CONNECTOR ELECTROMAGNETIC
SIGNAL CONNECTOR CONTACTOR
i 151’55 CONNECTOR = PICKUP
B 11 HEADER
C 7.5 BOARD
D 5.5 ‘_—”
E 37 CONNECTOR REMOVE
F — METHOD

Note : When replacing the gate drive board with a spare, set the rotary switches (o fit the inverter
capacity.

Fig. A5 Gate Drive Board
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APPENDIX

A4. COMPARISON OF FUNCTIONS AND
PERFORMANCE OF VS-616R3 AND
VS-616G3

Table A5 Comparison of Functions and Performance of VS-616R3 and VS-616G3

Type

Item

VS-616R3 VS-616G3

Remarks

Inverter Capacity
Range

200 V class : 0.4 kW to 75 kW

200 V class . 3.7 kW to 3T kW | /o5 7 (10cc 0.4 kKW to 300 kW

400 V class : 7.5 kW to45 kW

Braking Torque

150%, 1 minute) About 100% to 130%, 10

seconds (10% duty)

9 575 V class - 3.7 kW to 160 kW
- ‘cz Rated Current Depends on motor capacity.
I
%% Overload Capacity About 150 %, 1 minute
=X
g \vgl):'angqeum Output Depends on 1nput voltage
Rated Output 50 Hz/60 Hz (applicable up to 400 Ez by setting
Frequency constants)
« 200 V class . Three-phase, 200 V/208 V/220 V at 400 V class of R3
Vol d 50 Hz or 200 V/208 V/220 V/230 V at requires 200 V
%_" Fl?efqau%?'u?: 60 Hz single-phase
2 * 400 V class : Three-phase, 380 V/400 V/415 V/440 V/ | power for control
@ 460 V, 50 Hz/60 Hz power supply.
P
S | Allowable Voltage +10%
&2 | Fluctuation -
Allowable Frequency —59
Fluctuation —on
Control Method Sine wave PWM method (with vector calculation torque
boost function)
w
© | Frequency Control
% | Range 01 Hzto400 Hz
A~
g Accel/Decel Time 0.1 s to 6000 0 s (S-curve characteristic supported)
g General-purpose sequence Crane exclusive-
5 Operation Sequence | or crane exclusive-use General-purpose use sequence for
e sequence can be selected G3 is optional.
1
g 15 kHz, two-phase Mass storage
o 5 kHz, three-phase modulation (Adjustable types of G3 have
Carrier Frequency carrier frequency
modulation between 0.4 kHz and with a little
15 kHz) different value.
P ) " Regenerative
Use of Regenerative ower supply regenerative . energy of R3 can
o |Energy method Resistor discharge method be reused for
z < other equipment.
Q =
5% . . . . | Touse G3 for
>o ) ) calculation 1s
é’o Regenerative 100 %, continuous (about * With resistor option : required to select

resistors and
braking
transistors.
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Table A5 Comparison of Functions and Performance of VS-616R3 and VS$-G3 (Cont’d)

Type

item

VS-616R3

VS-616G3

Remarks

Primary Circuit
Characteristics

Inverter Primary
Stde Power Factor

About 90 % to 95 %

About 80 % to 85 %

Inverter Primary | Apout 35 % to 40 % of About 65 % to 70 % of

Side Harmonic fund ) fund 1

Current undamental wave undamental wave

Radio Noise About 120 dB 1 V or lower (Input side noise filter can be

used for radio noise suppression.)

The figures are
of standard
specifications
under rated load
* Primary side
AC reactor is
standard for
R3.
* This 1s
optional for
G3.

Dimensions and Weight

BRAKING

* Without braking

Installation area , RESISTOR BRAKING function :
200 V, 15 kW. s wls SN | R3=G3
G3 thth standard NV e % i rches NV i3 gm é{% * With braking
resistors = I-IN .
1181 (mm) | 1280|1402 |551 function
(300) oL (300) (354) (140) R3=G3 X 0.44
BRAKING » Without braking
Size RESISTOR SmKING function :
200 Vv, 15 kW R3=G3 X 1.20
G3 with standard INV in iInches INV | * With braking
resistors A1y 57 23 /I1024 Yigao| function :
(294) '245) (260 (160 R3=G3 X 0.53
» Without braking
Weight function -

G3 with standard
resistors

(200 V., 156 kW. )

85.8 Ib (39 kg)

Inverter : 52.8 1b (24 kg)
Resistor : 331b (15 kg)
Braking umit : 8.8 1b (4 kg)

R3=G3 X 1.63
* With braking

function

R3=G3 X 0.91

Control Signals

0 Vto-+10V, 2 points

Analog Input 0 Vto+10V, 1 point (Applicable at 4 mA to
20 mA)
Relay and open connectors,| Relay and open collectors :

Digital Input 23 points 8 points
Analog Output 0 Vto +10 V, 2 points 0Vito +10V, 1 point

. 9 open collector outputs 2 open collector outputs
Digital Output and 1 relay output and 2 relay output

] PG speed control Al, DI, AO, DO,

Option

(Interface incorporated)

transmission operation

Relay outputs
include

fault contact
outputs.

Connector Type

Connectors :
50-pin X 1, 20-pin X 2

Screw termainals

R3 has screw

terminal option.

Notes : VS-616R3 does not support the following functions.

(1) Fan, pump, and blower functions
Operation continuance at momentary power loss, fault retry, operation continuance at main
frequency command loss, etc.
(2) System interface functions

External fault signals I to 4, transmission operation, intermediate UV monitor, and base block

monitor, etc.
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APPENDIX

A5. ADDITIONAL FUNCTIONS PROVIDED
BY SOFTWARE (P-ROM NO.)
VERSION UP

P-ROM No. of presently used inverter can be seen on the monitoring display Un-

12 or on the seal of IC (U22) on the control circuit board.
For terminal functions, see the Par. 2.4.3, and for the constants, see the Par. 4.1.

A5.1 SPEED SEARCH FUNCTION

* Speed search function is possible to use when the P-ROM is numbered No.
NSN618012 and after.

* Speed search command is output from 1CN-16 terminal by setting the 2nd
column of the system constant Sn-10 as follows.
Sn-10

[ 2nd column = 0 : 1CN-16 terminal outputs "PG integration reset command"
2nd column =1 : 1CN-16 terminal outputs "Speed search command"

3rd column = 0 : Speed search is started from the highest frequency.

[ 3rd column = 1 : Speed search is started from set frequency

* Speed search command is accepted within the range as shown below. Make a
speed search command and forward (or reverse) command simultaneously.

FORWARD (REVERSE) I ON
COMMAND :
SPEED SEARCH NN ON
COMMARND soome] | |20ms
RECEPTACLE
RANGE

* Speed search control constants are provided in Cn-37 to 41. Conventionally it
is unnecessary to be selected. For an elevator sequence, speed search function
can not be selected. When it is selected inadvertently, operation error "oPE03"
occurs.
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A5.2 WITH PG CONTROL/WITHOUT PG CONTROL SWITCHING
DRIVE

This drive is possible when the P-ROM No. is NSN618015 and after.
* To drive the main motor with PG control and an auxiliary motor without PG
control by switching one unit inverter is possible.
* PG control cancel command is output from 1CN-14 terminal by setting the 4th
column of system constant Sn-10 to "1" as follows.
1CN-14 "Open" : With PG control, 1ICN-14 "Closed" : Without PG control
Sn-10
4th column = 0 : 1CN-14 outputs S-curve character cancel command
("Closed": S-curve invalid)
4th column =1 : 1CN-14 outputs PG control cancel command
("Closed" : PG control invalid)

When not performing PG speed control (1st column of Sn-11 = 0 or Cn-43 = 0.0 P/R), control
status is "Without PG control” (open loop control) despite PG control cancel signal status.

{NOTE
§

A5.3 PG FREQUENCY RANGE ALTERATION

This function is possible when P-ROM No. is NSN618015 and after.

* PG feedback frequency range of standard VS-613R3 is 50 to 32,767 Hz.
(Normally used around 20 kHz at 100% of motor rated speed)

When setting PG feedback frequency exceeding 32,767 Hz to Cn-43 at 100%
of motor rated speed, alarm oPE(4 is indicated and motor can not be driven.

* However, by invalidating the oPEO4 detection through setting the 1st column
of order constant On-04 to "1", drive with PG feedback frequency exceeding
32,767 Hz is possible. (Do not exceed 100 kHz at most)

On-04
Ist column =0 : oPEO4 detection is valid
lat column =1 : oPE(04 detection is invalid

INOTES
« 1. Order constant is possible to be displayed by setting Sn-03 = 1010.
2. Do not set the order constant other than the above since it may result in inverter abnormality.
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APPENDIX

A5.4 AUXILIARY MOTOR TORQUE COMPENSATION

This function is possible when P-ROM No. is NSN618015 and after.

+ Possible to add bias to inverter output voltage, when a torque compensation
effect is not sufficient due to the motor capacity difference at the switching
drive of the main motor and the auxiliary motor by one unit inverter.

By setting 4th column of system constant Sn-09 to "1", 1CN-18 terminal
output voltage alteration function outputs absolute voltage (bias).
Sn-09
4th column = 0 : Output voltage alteration function 1
(CN-18) works by a ratio value.
4th column = 1 : Output voltage alteration function 1
(CN-18) works by absolute value.

(Sn-09 4th column = 0) Output voltage = (Cn-02 to 08 set) X bn-13
V1 ionetson Lo (V/f changes by bn-13 ratio value)

Cn-02 TO 08
SET VALUE

f

(Sn-09 4th column = 1) Output voltage = (1((::-(:12 t0108 set)
V1 1onason Rated voltage 13—
. + (Cn-03) X (bn-13—1.00)

(V/f changes following the absolute value of rated

Cn-02 TO 08 voltage X (bn-13—1.00)
SET VALUE

f

Note : Inverter can not output a voltage exceeding the power supply voltage. Setting range of
bn-13is 0.80 to 1.20. (Initial value is 1.00.)
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A6. "Cb" (MCCB TRIP) AND
GEAR NOISE COUNTER MEASURE

A6.1 INVERTER INTERNAL MCCB TRIP

Because of vibration, etc. during transportation, main circuit protection MCCB
installed in VS-616R3 is very rarely left tripped before switching "ON".
* Only when "Cb" (MCCB trip) is indicated by digital operator at inverter first
power "ON", release MCCB by the following procedure.

(1) Turn "OFF" the inverter primary power supply and wait approx. 10 minutes
until the charge indication lamp turns "OFF".

(2) Pull MCCB ON/OFF lever to "OFF" side fully and push it to the "ON" side.

(3) By turning "ON" the inverter primary power supply, "U1 Cb" blinks 5
seconds and turns to able-to-use status displaying normal indication
("Frequency command F00.00).

[MCCB mounting location]
R MCCB functions as main
< = circuit input terminals
— . < v i=~//4N (R, S, T) as well.
£ 25 Qr;é o
E ) f @RGE LAMP)
Nz PN
0
@—1 ° 0
@« T i
i @

Precaution : When "Cb" error is indicated during inverter operation, take a
recovery measure following "Trouble-shooting" described in this
instruction manual.

Never release MCCB without checking the cause and performing
corrective action. Fail to observe this precaution may induce other
equipment damage or personal injury.
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APPENDIX

A6.2 GEAR NOISE

In cases when setting higher V/f value for gear-coupled loads, gear noise is
produced at light load due to regenerative convertor ON/OFF timing.

In these cases, gear noise can be decreased by altering the switching method of
the regenerative converter by the following procedure.

[Altering procedure]

(1) Set operator status to Sn-03 = 1010 to display order constant On.
(2) Set order constant to On-01 = 0001.

(3) Set to Sn-03 = 0000 to make order constant unable to be indicated.

A6.3 MOTOR VIBRATION, OR HUNTING AT MIDDLE SPEED RANGE

In case motor vibration, or hunting occurs at the middle speed range (20 to 40
Hz), alter the following constant

[Altering procedure]

(1) Set operator status to Sn-03 = 1010 to make order constant On able to be
displayed.

(2) Set order constant to On-09 (Output voltage stabilization time constant) =
1.00 sec — 2.5 sec, or set order constant On-08 (Hunting prevention limiter)
=0% — 5%.

(3) Set Sn-03 to Sn-03 = 0000 to make order constant On unable to be displayed.

A6.4 RADIO NOISE OR HIGH FREQUENCY LEAKAGE CURRENT

The above can be reduced by altering carrier frequency as follows (Carrier
frequency is possible to be altered for P-ROM No. NSN618015 and after.)

[Carrier frequency alteration procedure ]

(1) Set operator status to Sn-03 = 1010 to make order constant On able to be
displayed.

(2) Set order constant to On-02 = 1000 (Carrier frequency = 2.5 kHz)

(3) Set operator status to Sn-03 = 0000 to make order constant On unable to be
displayed.

: Be sure not to alter order constants other than the above since it may cause inverter error or
© malfunctions.
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